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OF 

AGRICULTURE. 


T he fir^it M-'ant of man is food, and hi.s first resource for it the ground. “Wliothcr 
herbs or fruits were resorted to, must have depended on tiicir relative abundance 
in the country where man found himself; but the latter w’ould probably be preferreti*, 
till the use of fire was discovered in the preparation of the former. The first care and 
labour of man would thus be bestow’ed on fruit trees, and hence gardening may Ixj said 
to be the art of earliest invention. But man is also a carnivorous animal, and this pro- 
pLMisity of his nature would soon induce him to attempt domesticating such beasts of the 
eartli as he found most useful in alfording milk, clothing, or foo^ or in performing 
lalxnir. Hence the origin of pasturogc, ami the management of live stock. Tlie in- 
vention of tillage would be coeval W'ith the discovery of the use of the cereal grasses, and 
may be considered as the last grand step in the invention of husbandry, and the most 
important,” as leading to the establishment of property in territorial surface. ^ 

In tlic earlier stages of civilisation, these branches of economy, in common with 
all the arts of life, would be practised by every family for itself; but tlie advantages of 
separating occupations would soon present themselves, and the result of fjbis princifile 
in regard to rural culture and management, the res rws/iVa of the Romans and hus- 
bandry of old English authors, is, that all their operations are now classod under tlic 
tw^o designations of agriculture and gardening. 

Agriculture, tlie art to which w'c here confine ourselves, as compared to gardening, 
is the culture :«id management of certain plants and animals for the food and service of 
man ; but, relatively to tlie present improved state of the art, it may be defined* the cultiviu 
tion and management of territorial surface on an extended scale, by manual and animal 
labour, for the production of olijects and materials used for tlie food and service of man, 
and for various important purposes in arts, nianuioctures, and eivibsed life. 

Tlu* importance of agriculture is obvious, not only by its affording the direct supply 
of our greatest wants, but os the parent .of manufactures and commerce. Without 
agriculture there can be neilber civilisation nor population. Hence it is not only tlie 
most iiniA'rsal of arts, but which rfojuires (he greatest number of operators: die 
main Iwdy of the population in every country is cmploypd in (he pursuit of agriculture; 
and the most powerful individuals, in alniost all nations, derive Uieir wealtli and conse- 
ijuencc from their pfopc'rly in land. f 

In tlic earlio.st ages of mankind, Iwforc tillage W'as invented, the surface of ^he 
eartli would l>c common to all the irniabitimts, ifnd every family w'ould pastum its 
flock, and pitch its tent, or erect its hut,^where it tlioiight fit; but when tillage came 
ill iist^ it became necc'sSjuy |o assign to each family a portion of territory, and of thi% 
portion tliat family became the proprietor and cultivator, and Uie consumer of the product. 
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Hence the invention of property in land, ^d progressively of piir^liased cultivators, 
or slaves; of liired cultivators, or labourers; of commorcittl agrjculthrists, or farmers; 
and of the various laws and cus^ms in regard to tlic proprietorship and occupation of 
]ai\ded property. • * ' 

The practice of agriculture, however rude in. early times or ii/ countries still com- 
paratively uncivilised, assumes a ver}' different character among the most advanced 
nations. Not to mention die peculiarities of implements, inacliincs, and domestic ani- 
mals, and tlie different kinds of culture and management requisite for tlic diflferent 
countries aiid climates of the world, the local variations requisite even in Britain arc so 
considerable, tliat an agriculturist whose experience and observation had been confined to 
one district, may be comparatively unfit to exercise his profession in anotlier. 'ill# sheep 
farming of the Nortli Highhmds, the dairy farming of Gloucestershire, tlio hop culture of 
Kent, the woodlands of Buckinghamshire, and the hay management of ISlidillcscx, have 
given rise to commercial agriculturists of very distinct varieties from the common corn 
farmer. 'Hi ? previous preparation of land for culture, by enclosure, drainage, eiiibaiikiiig, 
road-making, &c., dcmanils considerable science; and has given rise to artist agricul- 
; turists, known as land-surv'eyors and land-engineers. ITie relative cliangos as to rent and 
occupancy which take place between land-owners and farmers, and the viil nation and 
t^hsfer of landed property among monied men, have produced land-valuators and land- 
agents ; from tlie dirccticm of extensive estates, and tlic managemcr.t of small concerns 
and farn\8, liuv'c originated the serving agriculturists, known ns land-stc. 'uds and bailifls ; 
and the operators are shepherds, herdsmen, ploughmen, carters, spadesmen, and luiiids of 
all work. 

Ilie practice of agriculture, from having been chiefly confined to men of humble 
station, who pursued it as a matter of business or ])rofit, has of late years been engaged 
in by men of rank, and other opulent or amateur practitioners, as niatfer of taste and 
recreation. The contiast bet w'een the simple and healthy pursuits of the country, and 
such as require intense application, and confine men chiefly to towns and cities, gives 
tliem a pecidiar charm to the industrious and active citizen, while the idle and die opu- 
lent find relief in it fi*oni the weariness of inaction or a frivolous waste of time. Some 
magnificent di'^plays of the art have thus been made by great landed pro]>rietors on their 
demesne or home farms ; and very neat and tasteful specimens of culture, by retired 
citizens and other possessors of villas, farms, and fennes ornm» Tlicse circmnslanccs may 
Ifc said to have raised the pursuit of agriculture to a comparatively dignified stale, with 
reference to tliat in wliich it was fonncrly held ; vvliile the political advantages which are 
enjoyed by all classes in a free and commercial country, have improved the circum- 
stances of agriculturists of every grade, and tended to raise tliem in the scale of society. 

Tlie recent discoveries in chemistry and pliysiology, have led t(f tlic most important 
improvements in the culture of plants, and tlie breeding and rearing of animals ; agri- 
culture is, ill consequence, no longer an art of labour, but of science ; hence the 
atlvantage of scientific knowledge to agriculturists, and the susceptibility, in the art, of 
progressiia advancement. “ Agriculture,** Marshall observes, “ is a subject, which, 
"iewed in all its branches and to tlicir fullest extent, is not only tlic most important and 
the most diflicult in rural economies, but in the circle of humiin arts and sciences.** 

For the purpose of agricultural improvement, societies have been establislicd in every 
country of Europe, and in almost every county of Britain. Most of these, as well as se- 
veral eminent indii iduals, have stimulated cultivators and breeders to exertion, by the oiler 
of premiums, and other lionorary rewards. Professorshijis of rural economy have also been 
instituted in some colleges ; and other independent georgical institutions have been 
established for public instruction, especially on the Continent; to which wc may add, 
tlie publication of numerous books on tlie subject of agriculture and territorial im- 
jirovemenl. 

Such are the ^origin, tlic extent, the importance, and the interest of tlic subject of 
agriculture ; from which it cannot be surprising that a varied and voluminous mass 
of knowledge has been accumulated on the subject, and is consequently more or less 
necessary to every one who would practise tlie art with success liiinself, or understand 
when It is well practised for him by otliers. To combine as far as practicable the wdiole 
of this knowledge, and arrange it in a syntematic fonii, adapted both for study and 
reference, are tlie objects of the present w'ork. The sources f.'om which wc hav j selected, 
are the moderi Britisli authors of decided reputation and merit; .sometimes w'e have 
recurred to ancient and to Continental autliors, and occasionally, though rarely, to our 
own observation and experience : observnlio, chiefly . in Britain, but partly also on 
the Continent; and experience in Scotland, ud er tlic paternal roof, during our early 
years, — during some years* occupancy of tw'o extensive fanns in England, — and, in tlie 
engineering anil surveying departments, during our practice for upwards of twenty years 
Vi a lanrlscapc-gardener. 



Pa&x I. 


HISTORY OF AGRICULTURE. 


S 


present state. 
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ll. 


As a science founded on 


WitJ) tliis parpen in view, Agriculture ii| licre considered, in , 

Part * ^ Book 

I. As to its origin, progress, and f 1. Among ancient and modprn nut ions. « 

^2. Un'.?r didbreiit geographicalj physical, and political circumstances. 
’1. Thjft.tudy of the vegetable kingdom. 

2. The stuciy of ihe^aniinal kingdom. 

3. The study of the uiiueral kingdom and the atmospliere. 

4. The study of (he mechanical agents employed in agriculture. 

.5. The study of the operations of agriculture. 

^1. The valuation, purchase, and transfer of landeil property 

2. The laying out, or gi^u > tl arrangement, of landed property, 
d. 'i'he improvement of cuiturable lands. 

« 4. The management of kandcil estates. 

5. The selection, hiring, and stocking of farms, 
d. The culture of farm lands. 

J. The ecf numy of live stock, and the dairy. 


« II I. As an art comprehending 


IV. Statistically in Britain, 


‘1 A.S to its present sl.ite. 

.2. As to Its future progress. 


A Calondarial Index to those parts of the work which treat of culture and, nianage- 
nient, i>oints out the operations as they arc to be performed, in the order of time and of 
season : and 


A General Index exphuns tJic technical terms of agriculture. tliT‘ .ihhieviation.s litre 
made use of, and presents an analysis of the whole woik in alphabetical, as the TabJe 
of Contents does in systematic, oider. 


PART L 

AGUirULTURE CONSIDERED AS TO ITS ORIGIN, TKOGRESS, 
AND PRESENT STATE AMONG DIFFERENT NATIO.Ns/gOVERN- 
MENTS, AND CLIMATES. 

I 

1. 77/(' hist^iry of agriculture may be considered chionologically, or in connection 
with that of the ditferent nations who have successively flourished in various parts 
of the w orld ; politically, as influenced l)y the dillerent forms of government wiiich have 
prevailed; geographically, as a fleeted by (lilFcrent climates; and physically, as influenced 
by the characteis of the earth’s surface. The fir-»t kind of liistory is useful, by disjilaying 
the relative situation of different countries as to agriculture ; instructs e, as enabling 
Us to contrast our present situation with that of other nations and fonner times ; and 
curious, as discoveiing the route by which agriculture has passed from primitive ages aiul 
countries to our own. Tlie political and geographical histories of the art, derive their value 
from pointing out causes favourable and unfavour.able to improvement, and countries and 
climates favourable or unfavourable to particular kinds of cultivation and management. 


BOOK I. 

HISTORY OF ACtRirUI.TURE AMONG ANCIENT AND MODERN NATIONS. 

2. Traditiomd hhlot y traev s man back to the time of the deluge^. After that catastrophe, 
of which the greater part of the caitli’.s surface bears evidence, man seems to have 
recovered hiinself (in our hemisphere at least) in the central parts of Asia, and to have 
first attained to eminence in arts and gov'ernment on the alluvial plains of the Nile. 
Egypt colonised Greece, Cartilage, and liome other places on the Mediterranean sea ; 
and thus the Greeks received their arts from the Egyptians, afterw ards the Romans from 
the Greeks, atul finally Jhe rest of Eur^^e from the Romans. Such is the route by 
w'liich agriculture Is traced to our parTof the world : how it may liave re.iched«thc 
eastern countries of India and China is'jpss certain ; though, from the great antiquity of 
their inhabitants and governmentsj *it appears highly iirohahle that arts and civilisation 
w ere either coeval therCi or, if not, that they travelled to the cast much more rapidly than 
they dfd to the west. * * 
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3* The eprlt/ histcry of man in America ijests on very indistinct traditions ; diere arts 
and civilisation do not seem of such antiquity as in Asia ; in Kortft America they are 
of very recent introduction ; but of tlie agriculture of either division of tliat continent, 
and of India and Cliina, we shall attxMnpt little mor^ than some sketches of the modern 
histoiy, and its present state. * *• 

4. The history of agricidture, among the 7iatio7ts of what may he called classic antiquity^ 
is involved in impenetrable obscurity. Very few facts are recorded on the subject pre- 
viously to tlic time of tlie Romans, lliat enterprising people considerably improved the 
art, and extended its practice with their conquests. After the fall of tlieir empire, it 
declined tliroughoiit Europe; anil, during the dark ages, was chiefly preserved on the, 
esiates’of tlie church. With the general revival of arts and letters, which took place 
during tlie sixteenth century, agriculture also revived ; first in Italy, and then in France 
and Gcnnany; but it flourished most in Switzerland and Holland; and filially, in recent 
times, has attained its liighest degree of perfection in Britain. 'Die modern agriculture 
of Americanis copied from that of Europe ; and the same may be said of the agriculture* 
of European colonies established in different parts of die world. The agriculture of 
China, and the native agriculture of India, seem to have undergone no change for many 

ages Such is thc^utlinc which we now proceed to fill up by details, and we shall adopt 

tijo usual division of time, into the ages of antiquity, tlie middle ages, and the modern 
times. j 


Chap. I. 

Of the Ifistory of Agriculture in the Ages of Antiquity ; or from the Deluge to the Establish- 
ment of the Roman Empire, in the Century preceding the vulgar JEra* 

5. The world, as known to the ancients, consisted of not more than half of Asia, and 
of a small part of Africa and Europe. During the inundation of the deluge, a 

nant of man, and of other animals, is related to have been saved on die top of 
die high mountain of Ararat, near the Caspian sea (fig, 1.), and, when the waters sub- 



sided, to have descended and muldpHed in die plains of Assyria. As dicy increased in 
numliers they are related to have separated, and, after an unknown length of time, to 
have formed several nadons and goveminents. Of these tlie principal are those of iJie 
Assyrian empire, known as Babylonians, Assyrians, Medes, and rersians, in Asia; of die 
Jews and the Kijyptians, .cliiefly in Africa; and of die Grecians, cliietly in Europe. 
Least is known of tbij nations whicli composed the Assyrian empire ; of the Jews, more 
is known of their gardening and domesdc economy, than of their field culture ; die 
Egyptians may be considered die parent nation of arts and civilisadon, and arc supposed 
to have excelled ii) agriculture ; and soraethimr is known oT that art among the Greeks. 

6, The authors whose writings relate to the jjcriod untler coyisideration are few, and die 
reladons of some of them very contradictory, llie earliest is Moses, who flourislied 
B. C. 1000; Herodotus and Diodorus Sicujus, who wrote more pardciiiarly on the 
history and geography of Egypt, lived, die former in the*tifdi, and the latter in the sixth, 
century B. C. ; and Hesiod, the ancient Greek writer on husbandry, in the tendi century 
preceding our ^ra, I / *• 

i. Estimating the value of the writeis of anii^ iihf on diese principles, they may be con- 
sidered as reacliing back to a period 1 000 yeifrs before our aeng or nearly 3500 years 
from the present time ; and it is truly remarkable, diat, in the Eastern countries, the state 
/jf agrieidturc and oilier arts, and even of inalfchincry, at th^t pcrioil, dixis not appear to 
have been materially different from what it is jn the same countries at the nresent day. 


Book t. 
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AQlllCUtTURE OF ANTICtUITY 

Property in recognised, die sarne grains cultivated, And the san^ie domestic 

animals reared or^mpjoyed : some led a wandering life and dwelt in tents like the 
Arabs ; and others dwelt in towns or cities, and pursued agriculture and commerce likcf 
the fixed nations. It is reasonable ^decdt and consistent witli received opinions, that tliis 
should be the case ; for, admitting me human race to have been nearly exterminated at (he 
deluge, tliose who survived tliat catastrophe Would possess the more useful arts, and 
general habits of life, of the antediluvian world. Noali, accordingly, is styled a husband- 
man, and is said to have cultivated the vine and to have made wine. In little more than 
three centuries afterwards, Abraliam is stated to have had extensive docks and herds, slaves 
^ of both sexes, silver and gold, and to have purchased u funily sepulchre with a portion of 
territory around it. Isaac his son, during his residence in Palestine, is said to haVe sown 
and reaped a hundred fold. Corn seems to have been grown in abundance in Egypt ; 
for Abraham, and afterwards Jacob, had recourse to that country during times of famine. 
Irrigation was also extensively practised there, for it is said (Oen., xiii. 10.) that the plain 
* ol* Jordan was watered everywhere, even as the garden of the Lord, like the la^d of Egypt. 
Such is the amount of agricultural information conUuned in the writings of Moses, from 
wliich the general conclusion is, that agriculture, in die East, has been practised in all or ; 
most of its branches from time immemorial. The traditions of othc; countries, however, 
as recorded by various writers, ascribe its invention to certain fabulous personages^ as 
the Egyptians to Osiris ; the Greeks to Ceres and Triptoleraus ; ^tho Latins to Janus j and 
die Chinese to Chin-hong, successor of Fo-hi. 

Sect. I. Of the Agricvlture qf Egypt* » 

8. Tfie origin of agriculture has been sought by modern philosophers in natural cir- 
cumstances. Man in his rudest state, dicy consider, would first live on fruits or roots, 
afterwards by hunting or fishing, next by the pasturage of animals, and l^tly, to all of 
diese he would add the raising of com. Tillage, or the culture of the soil for this pur- 
pose, is supposed to have been first practised in imitation of the effects produced by the » 
sand and mud left by the inundations of rivers. Tliese take place more or less in every 
country, and their cflects on the lierbage which sjiontaneously springs Up among the 
dejiosited sand and mud must at a very early period have excited the attbntion of the coun- 
tryman. Tliis hypothesis seems supported by the traditions and natural circumstances 
of Egypt, a country overflowed by a river, civilised from time immemorial, and 
abundont in corn as to be called the granary of tlic adjoining states. Sir Isaac Newton 
and Still ingfieet, accordingly, considered that corn was first cultivated on the banks of the 
Nile. Sir Isaac fixes on Lower Egypt; but, as Herodotus and other anefent Greek 
writers assert that that country was once a marsh, and as Major Ucnnel in liis work on 
the geography of Herodotus is of the same opinion, Stillingfleet (IForA's, vol. ii. 524.) 
considers it more probable lliat the cultivation ofland was invented in Upper Egypt, and 
proceeded downwards according to the course of the Nile. 

9. The situation and natural phenomena if Upper Egypty Stillingfleet considers, 
rendered it fitter for the indention <f cnllivation than the low country ; for, while 
Lower Egypt was a marsh, fonned by the depositions of the Nile, tlie principal part of 
Upper Egypt was a valley a few leagues broad, bounded by mountains, and on botli sides 
declining to tlic river. Hence it w'as overflowed only for a certain time and season ; the 
waters rapidly declined, and the ground, enriched by tlie mud, w'as soon dry, and in a 
state fit to receive seed. The process of cultivation in this country was also most obvnoua 
and natural ; for tlic ground being every year covered with mud brought by the Nile, 
and plants springing up spontaneously after its recess, must have given the hint, that 
notliing morc^was necessary than to scatter tlie seeds, and tliey would vegetate. Secondly, 
the ground was prepared by nature for receiving the seed, and required only stirring 
sufficient to cover it. From this phenomenon tlie surrounding nations learned two 
things ; first, that the ground (lefore sowing should be prepared, and cleared from plants ; 
and secondly, that the mixture of rich mould and sand would produce fertility. \Vliat 
is here stated may appear witliout foundation as to Upper Egy^it ; because at present, in 
the vicinity of Thebes, w’atcr is raised by .art. But this objection is obviated by the 
testimony of Dr. Pocockc, w'ho is of opinion that formerly Upper Egypt was overflow'cd, 
in the saAic manner as Lovfer Egj'pt was afterwards, and is to 
this day.” (SHllingJlecfs Life and IV’orhs, ii. 524.) 

10. The invention of agricultural implemeids must have 
been coeval with Ae invention of aro'rlbn ; and, accordingly, 
they are supposed to have originatedrii*| Egypt. Antiquarians 
arc agreed, that the* primeval implement used in cultivating 
tJic soil, must have been of tlfc pick^ kind. ( fig. 2.) A 
medal of the greatest antvjuity, dug up at SjTaciise, con- 
taincHl an ^pression of such an instrument (Encyc. of Card., fig. 77.) ; and its pro- 
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grtss till it became a plough lias been recognised in n cameo, published by Menestrier, on 
which a pick- like plough is ^ /7^ • ^ 

'drawn by two serpents (^g. -A. il/?? 


^1 




3. n) ; it inny bo also seen on /o****® \ ^ 

a medal from the village \ jf M ^ 

Fiima, in Sicily, published by B 2 / JK ) fl ^ ■_ 

Combe (It ) ; in a figure given J u 

by Spoil, as found on on an- /II /III 

tiipie tomb (c) ; in an Etfiis- fly //V [ I \ If Iv i 

can plough, copied from n ^ If 11 ' 

fragment in the Homan col- i ' ///\ — ' 

lege at Home, by I.nsteyrie f \ )' Ai/l^ A / 

(//) ; and as we still see in I ^ l ^ 1 \ \\ 

the instrument depicted by f///!l I \ . I i 'a • 

Niebuhr, a« used for plough- lia\ 

ing in EgAiit and Arabio at the S — --w* 

])rescnt day (c). What seems — 

to confirm tliese conjectures 

is, diat the image of Osiris n 

is sculptured nith a similar ^ \\ 

plough in eacli hand ^1. ^ *' \\ 

a 6c ri), and with a Imri on (c) Jz.. ^ JiL 

suspended by a cord (/) C ^ jr~ — J 

over the left siioulder. 'lliis til 

plough there can be little 
doubt was used in war as n ell 

as in agiicuhuie. and seems to ha\e been of tliat kind with which the Hraelites fought 

ag. unst their enemies the Pliilistincs fl .Suei., xiii. 13. ‘23.) : it is thought, by ‘ome, to be 

the .archetype of the letter alpha (the hieralpha of 
Kiicher) ; and, by others, the sounds necessaiy to 
^ conduct the pioccsses of culture are thought to havi* 

* liSi lllk founded the oi igin of language. Thus it is that agri- 

^ m u iP\ culture is considered by some anliqunri.ins, as not only 

P JM |\ the parent of all other arts, but also of language and 

'X- f, Qs I / 11. Whether the culture ff coni were {uwfUed in 

w*^„v M or Jhfty all testimonies concur that cultivation 

yj5 'I ll* carried to a higher degree of perfection tlieie 

tlian in any other country of antiquity. The canals 
iJf and banks which still remain in Lower Egypt, and 
especially in the Delta, are e\idences ol the ex- 
^ tent to which embanking, iiTigation, ami drainage 

lyive la*en carried. Tlicse works are said to have been greatly increased by >Vsostrif., 
ill the 17tli or ISth centuiy H. C. Many of the canals and drains have been 
Jong obliterated ; but tJiere arc still reckoned eiglity canals, like rivers, all cxcavaU'd by 
manual labour, several of wliich are twenty, thirty, and forty leagues in length. Diese 
receive the inundations of the Nile, and circulate the waters through the country, which 
Ix’fore was wliolly overtlown by tbem. The large lakes of Muiis, Heliire, and Mareotis, 
fonned vast reservoirs for containing the superfluous waters Iroin which they were con- 
ducted by the canals over the atljacent plains. Upon the eIe\.U('d ridges, and even on 
the sides of the Jiills wliich form the boundary to the flat alluvial grounds, j^he wafer wils 
raised by whwL turned by. oxen ; and by a succession of wheels, and gratlatioiis of 
aqueducts, it is sfiid, some hills, and oven moun- 
tains, were watered to tlicir summits. All the 

towns at some distance from the Nile were sur- / 

ronrided with resenoirs for the supply of tlie 
inlmhifants, and for w'ateriiig the gardens. I*.*r 

tliis last piirjmse the water was raised in a very iSSCv 

siin]}le manner, by u man w alkingon a plank with / ' 

raised edges, or on a hanih(K) or other tulx?, 
which, it is ohsened in Calmel’s Bilde, is 
the machine all tided to hy Moses, when hc^ 
spctflcs of sowing the .sc‘ed and watering it| 

“with the foot.’* (/W., xi. 10.) They also^ 

r. tised water hy swinging it up in baskets (Ji^. 5.)? a mwlc wliich, like the others, 
r^<’maiiis in use at the present day. Tlie water is lifted in ^ basket lines! with icatlier. 

“ Two men, holding the basket between them, by a cord in each eii4. fastened Jo the edge 


B , ^ 

lyive lx*en carried. 
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of it, louver it' Into the Nile, and tlien Bwin^ It between tliem, till it acquir^ a velocity 
sufficient to enabH the^n to throw the water over a bank into a canal. They work stark 
naked, or, if in summer, only vjitli a slight blue cotton shirt or belt.” {Clarke s Travels*^ 

1 2. Of these immense embanknietils, bo%tie of which served to keep in the river, and 
dthers to oppose tlic torrents of sana which occasionally were blown from Uie Great Destrt, 
and which tlireatened to cover tlic country dk effectually as the w'aters of tlic Nile, the 
ruins still remain. But, in spite of these remains, tJiu sand is accumulating, and the 
limits of cultivated Egypt have been annually decreasing for the last 1200 years ; tlie 
barbarous nations, to wliich the banks of the Nile have been subject during tliis period, 

^ having paid no attention to cultivation, or to the preservation of these noble works of 
antiquity. 

13. Landed property^ in ancient Eg>'pt, it would appear, was tlie absolute right of the 
owners, till by the procurement of Joseph, in the eighteenth century 13. C., the paramount 
or allodial property of the whole w'as transferred to tlie government. Tlie king, how'ever, 

* made no otlier use of tliat right, tlian to place the former occupiers in thq situation of 
tenants in capitc ; bound to pay a rent or land-tax of one fif’tli of tlie produce. This, 
Moses says, continued to be the law of Egypt down to his time; and tlie same tiling is. 
confinned by tlie testimony of Herodotus and Strabo. ^ 

14. The sod (f Egypt is coinjiarcd by Pliny to that of tlie Leontines,* formerly regp;-ded 
as the most fertile in Sicily. TJiere, he says, corn yields a iiundied for one ; but Cicero, 
as Gougiiet ob-serves, lias proved this to be an exaggeration, and that tlie ordinary increase 
in that part of Sicily is eight for one. Granger {Relat, du Voy. fait, en Egypte^ 17.30.), 
who paid much attention to tliis subject, says that the lands nearest to the Nile, w^hicli 
dining the inundation were covered wdth water forty days, did not, in the iiio^ favourable 
seasons, yield more than ten for one ; and that those lands w hich the water covered only 
five thiys, seldom gave more than four for one. This, however, is probably owing to 
their present neglected state. 

1 5. Of the animal or xiegctahle products of Egyptian agriculture very little is known. 
The ox seems to have been the chief animal of labour from the earliest period j and rice ^ 
at all times the principal grain in cultivation. By a painting 
discovered in the ancient Elcthia ( fg. 6.), it would appear that 
tJic opcmtioii of reajiing w as performed much in the same way 
as at present, the cars being cropped by a luxik, and tlie ]irin- 
cijial part of the straw left as stubble. Herodotus mentions 
th.it, in his time, wheat w-as not cultiv'ated, and tliat the bretid 
made from it was despised, and reckoned not fit to be eaten ; 
lieans w'cre also held in abhorrence by the ancient iiilmbitunts : 
but it is highly probable, tliat in latter times, when Uiey began 
to have commerce with other nations, they laid aside these and 
othet prejudices, and cultivated what lliey found best suited to 
the foreign market. 

Id. Jgricutture u'aSy iw doubty the chief occupation cf the Egyptians : and though they 
are said to have held the profession of shepherd in abhorrence, yet it appears that Pharaoh 
not only had coiiMderable flocks and herds in his own possession, but was desirous of 
introducing any improvement which might be made in their niunogement ; for w’hen Jacob, 
in answer to In's questions, told liim that he and his family had been brought up to the 
care of live stock from their youth, he expressed a wish^to Joseph to have a Jewish 
bailin' for the superintendence of his grazing farm : “ If thou knowest any men of activity 
among them, then make tliem rulers over my cattle.” {Gen.y xlvii. b.) 

Sect. II. Of the Agriculture of the Jeivsy and other Nations tf Antipiily. 

1 7. Of the agriculture of the nations contemporary with the^Egj/ptiayis and Greeks nothing 
is distinctly known ; hut, assuming it ns most probable that agriculture w'os first brought 
into notice in Egypt, -it may be concluded that most otlicr countries, as well as Greece, 
would begin by imitating lly? practices of that country. 

IS. On the agriculture of the JewSy we find there are various incidental remarks in the 
l>(H>ks of the Old Testament. On tJie conquest of Canaan, it appears tliat the .different 
trilies had their territory assigned Uiein by lot; that it was equally divided among the 
heads of families, and by'them and their posterity held by absolute right and impartial 
succession. Thus every faiifely had originally tlie same extent of territory ; but, as it 
became customary afterwards to bonow money on its security, and as some famiUc^ 
became indolent •and were oliHgcd Ul sell, and otJiors extinct by death without issue, , 
landed estates soon varied in poim ifT extent. In the time of Neheiiiiah a fftniine 
occurred, on w'liich' account mmw linu “ mortgaged tlieir lands, their vineyards, and 
houses, that they might buy con? for tlieir sons and daughters ; and to en.ible them to 
pay^ttlie king’s tribute.” (AWitvn., v. 2.) Some were unable to redeem tlieir lands otlx^r- 
wise (liar.%by selling tlieir cliildren .os slgvcs, and Uicreby bringing the sons and dau^- 
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ters of God into bondage.*' Boa? canie into three cs^tes by ^heritance> and also a 
wife, aflcr much curious ceremony. 8— Ji2.) ' X4fge however, were 

not approved of. Isaiali pronoiinco;s a curse on tliose jo^pi ^](iouse to house, that 

lay field to field, till there be no place, that t^ey ma-^ jl»e placed alone in the midst.” 
While some portions of land l*fear the tow'iis wore Vitdbs'cd,^ tlia greater part was i« 
common, or in alternate propiietorship anil ocettpajlipn, as in ouis^common fields. TOs 
appears both from the laws and-l^gulatioiis laidHo#n bj^Moscs^as to herds and flocks; 
and from the beautiful Hiral story of Hud), who, to prt^re sustenance for herself and 
her widowed mother-in-law l^mi, caltoe and gleaned field after tlic reapers, 

and her hap was to light on a 'part of the field [tliat is, of t^ 4 ;ommon field] belonging 
unto Boaz.” (Ruth, ii, 3.) 

19. It would appear that every jyroprietor cidtivated his own lands, however extensive ; 
and that agriculture w'as held in high esteem even by their princes. The crown-lands 
in King David's time, were managed by seven officers : one was over the storehouses, 
one over the ^'ork of the field and tillage of the ground, one over the vineyards and wine- 
cellars, one over the olive and oil-stores and sycamore (i^'icus iSyc6morus/>»/irt.) plant- 
ations, one over the herds, one over the camels and asses, and one over the flocks. 
(1 Chron., xxvii. 25.) King Uzziah “ built towers in tlie desert, ami digged many wells ; 
for l>p had much cactle both in the low country and in the plains ; husbandmen also anil 
virfe-dressers in the mountains, and in Carmel, for he loved husbandry.” (2 Chron., xxvi. 
10.) Even private individuals cultivated to a great extent, and attended to the practical 
part of the business tljemselves. Elijali found Elisha in the field, with twelve yoke of 
oxen before him, and himself with the twelfth. Job had five hundred yoke of oxen, and 
five hundrea slie-asscs, seven thousand sheep, and three thousand camels. Both asses 
and oxen w'ere used in ploughing ; for Moses forbade the Jews to yoke an ass with an 
ox, their step or progress being dilferent, and of course their labours unequal. 

20. Among the operations tf agriculture arc mentioned watering by maclunery, plough- 
ing, digging, reaping, threshing, &c. “ Dotli the ploughman plouglic all day to sim ? 

doUi he open and break the clods of his ground ? When he hath matle plain the face 
thereof, doth he not cast abroad the fitches, and scatter the cummin [C'uininum Cyininuin 
/.i/in.J, and cast in the principal wheat, and the appointed barley, and the lye, in their 
place?” (/A’aiaA, xriviii. 24,25.) The plough w.as probably a clumsy instrument, re- 
quiring the most vigilant attention from the plonghnian ; for Luke (eh. iv. <>’2.) uses the 
figure of a man at the plough looking back, as one of utter worthlessness. Covered thresh- 
ing-floors were in use ; and, as appears llrom the case of Boaz and Uuth, it was no 
uiicomnion tiling to sleep in tJiein during tlie harvest. Corn w as threshed in diflercnt m ays. 
The fitclics,” says Xsaioli, “ arc not (hicslied with a threshing instrument, neither is a 
cart-wheel turned about upon the cummin ; but tlie fitches are beaten out with a stufll', 
and the cummin w'ith a rod [flail]. Bread corn is bruised, because he will not c\or be 
threshing it, nor break it with the wheel of his cart, nor bruise it with his Jiorse- 
nien.”, (CIi. xxviii. 27, 28.) The bread corn here mentioned was probably the far of 
the Romans (maize, Zea Mays L.), which was commonly sepiu-ated by hand-mills in- 
hand-picking, or beating, as is still the case in Italy and other countries where this 
corn is grown. Corn was “ winnowed with the shovel and with the fan.” (Id., \x\. 2'K) 
Sieves were also in use, for Amos says, “ I will sift the house of Israel, os corn is sifted 
in a sieve” (Ch. ix. 9.); and Christ is re- 
presented by St. Luke as saying, “ Simon, 

Simon, Satan hath desired to have you, that 
he may sift you as wheat,” Isaiah men- 
tions (vii. 25.) the “ digging of hills with the 
mattock to wliich impleirieiit the original 
pick (fig. 2.) would gnulually arrive, first, 
by having the head put on at right angles, 
and pointed (Jig. 7. a ) ; next, by having it 
flattcncil, sharpened, anil shod witli iron (5 c) ; 
and lastly, by forming the head entirely of « 
metal, aqd forked (d), such probably as we see i. in use in Judea, and the land of Canaan, 
at the present day. 

21. Vineyards were planted on rising grounds, fenced round, vthe soil well prepatiMl, and 

a vintage-house and watch-tower built in a central situat^n (Isaiah, v. 2.), as is still 
^one in European lurkey and Italy. Moses gives directions to the Jews for culti- 
vating the vine and other fruit trees ; the three li -st years ^fter planting, the fruit is not 
to be^caten; the fourth it is to be given to tliel.ord; and it is not till the fifth year 
tliat tliey are to eat of tlie fruit thereof.” (Lh>ic.,.xix. 25.) THe intention of these 
j)reccpts was, to prevent the trees from being exhausted hy beiuiiig, befi»re they had 
.ayiiired sufficient strength and estalilihhiticnt in'the soil. ^ * 

22. Of other agricuUncul operations and custom^, it may be obscived witli D^;. Brow n^ 
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(Antuf. of the' Jcwh yol. ii* pait^xii. sect. 5, 6.) that they differed ver)' little from the 
existing practices iJi sanlCl;^mitrie$, as described by modern travellers. ' 

23. The affricultura^ thr Jews was the sM\rae as among the Egyptians ; corOt 

wine, oil, fruits, milk, hdney, st^Hi'^and ^ttle, but, not swine. The camel then, as now, 
v?as tlie beollt of burdoii and lot% jJulneys (Jig<. 8.) ; aifd the liorse, the animal of war and 



luxury. Tlie fruit of the sycainorc-fig was abundant, and in general use ; and grapes 
ntUtined an astonisliing size, both of beiry and bunch; tlie melon and gourd tribes were 
* cbinmon, Tlie returns of com were in general good ; but as neither public stores, nor 
corn monopolisers, seem to have existed, dearths, and tlieir attendant miseries, happened 
occasionally. A number of these are mentioned in Scripture, and some of extraordinary 
severity. • 

Sect. III. Of the Agriculture of the Greeks* * 

24, The Abongiiial Greeksy or Telasgiy were civilised by ciMonies from Egypt, and 
reccivetl from that country their agriculture, in common with other arts and customs. 
Some of tlie ancient Greeks pretend that tlic culture of com w^as taught them by 
C'eres; but Herodotus, and most of the ancients, concur in considering tliit? divinity as 
the same witli the Egyptian Isis. 'Hiere is no particular evidence that the Greeks were 
much attached to, or greatly improved, agriculture ; though Homer gives us a picture of 
old King Laertes, divested of wealth, power, and grandeur, and living happy on a little 
farm, tlie Helds of which were well cultivated. (Ody 5 ic?/, lib. xxiv.) On another occa- 
sion, he represents a king ^.tamlillg amongst the reapers, and giting them direetions by 
pointing with his sceptre. \. 550.) Xenophon highly cuinmciids the art; but * 

the practical instances he refers to, as examples, are of Persian kings. ♦ 

‘J5. H'hal v'e kttoio <f the agm ulturc of Greece is chiefly derived .from the poem of 
Hesiod, entitled Works and Days* Some incidental remarks on the subject may be 
found in the writings of Herodotus, Xenophon, Theophrastus, and otliers. Van*q, a 
lioinan, writing in the century preceding the conuncneeinent of our asra, informs us, 
that tlierc were more than fifty authors, who might at that time be consulted on the 
subject of agriculture, all of whom were ancient Greeks, except IVJago Uie Carthaginian. 
Among them he includes Democritus, Xcnoplion, Aristotle, Theophrastus, and Hesiod. 
The w orks of the other w riters he enumerates have been lost ; and indeed all that remain 
of Democritus are only a few' extracts preserved in the Geoponika, an agricultural treatise 
publislicd at Constantinople by the Greeks of the fourth or fifth centuries of our acra. 
Xenophon, Aristotle, Homer, and otliers, touch on our subject but very slightly. 
Xenophon, alter his banishment to Scilliis, is said to have spent his time in literary pur- 
suits, and in itnp^o^ing and decorating his estate ; he wrote a treatise expressly on rural 
and domestic afiiiirs, the third book of which is devoted to agriculture, entitled (Econi>» 
in the form of a dialogue, and he is even said to have given lessons on the subject. “ 
Of his treatise, Ilarte {Essat/Sj p. 201.) says, “ 1 take it to he one of the plainest and 
most sensible performances amongst the writings of the ancients.” Theophrastus, a 
tliM’iplc of Aristotle, wrote on natural lustorj', and his history of plants possesses an 
astonishing degree of merit, for the age in w hich it was w ritten. He is justly considervMl 
the father of botany, and his work contains some curious obsciTatioiis on soils and 
inaiuires, and on v;u-ious parts of agriculture and gardening. 

2(). 2h(t the writings (f Hesiod arc the chief resource for details as to Grecian og»t- 
cidhne. I'his authon flourished in tlie tenth century B. C., and was therefore oontem-^ 
porary with Homer. He lived at Askr,a, a village at the foot of Mount Helicon, in 
Iheotia. There he kept a n»)ek, mid cultivated a soil wliielx he defjcribes as « bad in 
winter, hard in simuner, and never good,” probably a stiff clay. As a poet who had 
wriften on various subjects, Hesiod was held in great veneration; and Aristotle states, 
that wlu«n the 'piesprotianft dcstroycxl the village of Askra, and the Orchoincniims re- 
ceived the fugitives who escaifcd, Uie oracle ordered tliem to send for the remains of the 
poet who hud given celebrity to the place. ^ 

27. The Works, which constitute |the first parts of his Poenu are not merely • 
details of agricultural labours, but comprise directions for the w liolc business of fihnily 
economy in the couiUry. 'Die povm sets out by describing the state of the world, past 
.Tiid present, for the purpose of exemplifving the condition of human nature. This con., 
ditii^i entails on man the ^lecesMity of exertion to preserv'c Uie goods of life, and leaves 
him no all^jrnative jmt honest industry pr unjust violence ; of w Ivich tlie gooil and evU 
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consequence^ are respectively illustrated. Dissension and enuilation are represented as 
t^'o principles actively at work ; much is said of the con'uj)lion qf juftges, and the evils 
of Litigation ; contentment is apostrophised as the true secret of happiness ; virtue and 
industry strongly recommended. 'Die poet nc*w proceeds to describe the prognostics of 
the' seasons of agricultural laboiur, and gives directioni^'for providing a house, wife, slaves, 
and two steers ; how and when to cut dowVi timber f to construct carts and ploughs, and 
make clones and shoes ; when lo sow, reap, dress tlie vihe, and make wine. He then 
treats of navigation, and gives cautious against risking every tiling in one voyage : he 
describes tlie lit seasoTis for tlie coasting trade, and advises taking great care of the 
vessel at such time as she is not in use, and hanging up the rudder and other tackle in 
the ‘imokc of tlie chimney. He concludes the Works with some desultory precepts of 
religion, personal propriety, and decorum ; and enjoins some curious superstitious ob- 
servances relative to family matters. Tbe JJat/s contiiin a dixision of the lunar month 
into holy, auspicious, and inauspicjoiiK, mixed and intermcdiaiy days, the latter bein^ 
such as are entitled to no I'/articular observance. 

28. Propertif in hnd, among the Greeks, seems to have been absolute in tlie owner, or 
• what we would term freehold. The manner of inheritance seems to have been that of 
gavelkind; the sons dividing die patrimony in equal portions. One of Solon’s laws 
forlKule (hat men should purchase as much land as they dc-'red. An estate containing 
water, eitlior in springs or otherwise, was liighly valued, especially in Attica: and there 
a law' existed relatitig to tlie depth of wells ; tlic distance tJiey were to oc dug from oflier 
men’s grounds ; what was to be done when no xxater was found; and other niattcrs to 
prevent contentions as to water. Lands were enclosed, probably witii a ring-fence, or 
boundar^'-ihurk ; or, most likely, tlic enclosed lands were such as surrounded the vil- 
lages, and were inconstant cultivation; the great breadth of country being, it may be 
presumed, in common pasture. Solon decrees, that lie who dijijs a ditch, or makes a 
trench, nigh another's land, shall leave so much distance from liis neighbour, ns the ditch 
or trench is deep. If any one makes a hedge near his neighbour’s ground, let him not 
pass his neighbour’s landmark : if lie builds a wall, he is to leave one foot between him 
and his neighbour; if a house*, two feet. A man builiUng a house in his field, must place 
it a bowshot trom his neighboui’s.” (Potter s Antiq.) 

29. The SHtfacc^if Greece was, and is, irregular and hilly, with rich vales, and some 
rocky places and mountains : the soil is various ; clayey in some places, but most genc- 
ruliy light and sandy, on a calcareous subsoil. 

30. The operatimis of cuUure, as appears by Hesiod, required to be adapted to tJie 
season : summer fallows were in use, and the ground received tliree ploughing^;, one in 
autumn, another in spring, and a third immediately before stiwing the seed. iMaiiures 
were applied ; in Homer, an old king is found manuring his tields with liis own hands ; 
and the invention of manures is ascribed by Pliny to the Grecian king Augeas. 'J’he- 
ophrastus enumerates six diflerent species of manures ; and adds, tliat a mixture of soils 
produces the same eflects as manure, (.’lay, he siiys, should be mixed with satid, and 
sand with flay. The seed was sown by Iiand, and covered with a rake. Corn was reaped 
with a sickle; bound in slioaves ; carted to a well-prepared tlue.ihing-lloor, in an aiiy 
situation, where it might be tlireslied and funned by the wind, as is still practised in 
mmlem Greece, Italy, and other countries of the Continent. Afterwaids it was laid ii]> 
in bins, clu'sts, or granaries, and taken out as w'anted by the family, to be pounded in 
mortars or quern-mills, into meal, nioriis and other plants for hedges were procured 
from the wootis, as vve find from a passage in Homer, in which he represents Ulysses as 
finding Laertes digging and preparing to plant a row of quicksets. (()<lj/ss.y lib. xxiv.) 

31. The implements iinumomtvd \yy Hesiod are, a plough, of which he recommends 
two to be provided in case of accident; and a cart ten spans (seven feet si v inches) 
in width witJi two low wjievds. Die plough consisted of three parts; tJic shaie-beani, 
the draught-pole, and tlie plough-tail. The share-beam is to be made of oak, and tbe 
other parts of elm or bay : they are to 
be joined finniy with nails. Antiquarians 
ore not agreed as lo tlie* exact form of 
'ttiis implement. Gouguet conjectures 
it may not have been unlike one still 
in use in the same countries, and in the 
south of France ; others, with greater 

^probability, refer to the more simple 
plough still in uScin Magna Gra*cia and 
Sicilj ( fifty 9.), originally Greek colonies. 

Die rake, sickle, and ox-goad are men- 
tioned ; but notliing sfiid of their construction, or of spad**s or other manual iniplcrncnts. 

„ 32. Theheastxrf labour mentioned are oxen ami mules ; the Homier were more coinibon ; 
and it would appear, from ajiassagc in Homer (JL, lib. xiii. v. 701.), were yctfved by lha 
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horns. Oxen of* four years and .a half old^ are recommended to be purchased, as most 
Ber\'iccable. In v^intop, oxen and mules were fed under cover, on hay and straw^ 
mast, and the leaves^ of vines and various trees. 

33. 7'Aff TTwst desirabtc age for a ploughman is forty. He must be well fed, go naked 
hi summer, rise and*’ go to work very early, and have a sort of annual feast, proper I'est, 
good food, and clothing consisting of coats of kid skins, worsted socks, and lialf boots of 
ox hides in winter, lie must not let his eye wander about wliile at tlie plough^ but cut a 
stnught furrow ; nor be absent in mind when sowing tlic seed, lest he sow the same furrow 
twice. The vine is to be pruned and stalked in Hoe season ; the vintage made in fine 
weather, and the grapes left a few days to dry, and tlien carried to the press. 

34. 'J'fie products of Grecian agriculture were, tJic grains and legumes at present in 
cultivation, with tlie vine, fig, olive, apple, dale, .and other fruits : the live stock con- 
sisted of sheep, goats, swine, cattle, muIos, a^scs, and horses. It docs not appear that 
artificial grasses or herbage plants were in use ; but recourse w as had, in times of scarcity, 
to the mistletoe and the cytisus : what plant is meant by the latter dcsigiiation is not 
agreed on; some consider it the Medicago arbdrea and others the common lucerne. 
Hay was, in all probability, o!)t.'iined frOin the meadows and pastures, which were usetl; 
in ciimmoii ; flax, and probably liemp, were grown. Wood for /uel, and timber for 
consitruction, were obtained from the natural forests, which, in Solon’s time,nboiJnded>wntli 
wolves. Nothing is said of the olive or fig by Hesiod ; but fhey were cultivated in the 
fields for oil and food, as well as the vine for wine. One of Solon’s laws directs tliat olive 
.and fig trees must be ])lanted nine feet from a neighbour’s ground, on account of their 
spreading roots ; otlier trees might be planted witliin five feet. 

35. In Ifcsio(l*s tune almost ecay riii-jni was a husbandman, and had a portion of land 
which he cultivated himself, with the aid of his family, and perhaps of one or two slaves ; 
and tlie produce, whether lor food or clothing, appears to have been manufactured at 
lioinc. The progress of society w'ouhl, no doubt, introduce the usual division of labour 
and of arts ; and commercial cultivators, or such as raised produce for the purixise of 
exchange, would in consequence arise ; but when this state of things occurred, and to , 
what extent it was carried at the time Greece became a Homan province (13. C. 100), 
the ancient w riters afford us no means of ascertaining. 

Sfct. I V. (f the Agriculture of the Persians, Carthaginians, and other Nations of Aniiguitip 

30'. (if the agriculture (f the other civilised and sfationari/ natians of tliis period, scar*?ely 
any thing is known. According to Herodotus, the soil of liubylon was rich, well cul- 
tivated, and yielded two or throe hundred for one. Xenophon, in his book of f/iVo- 
vomics, bestows due encomiums on a Persian king, who exoniined, with hi^ own eyes, 
the state of agiicnlturc throughout his dominions; and in all such excursions, as 
occasion rct^iilied, bountifully lewardcd the industrious, and severely discountenanced 
the slothful. In another place he observes, that when Cyrus distributed premiums with 
his own hand to diligent cultivators, it was his custom to say, “ IVly friends, I luavealike 
title with ) ourselves to the same honours and remuneration fiom the public ; I gi'e you 
no more than 1 have doiorved in my owm person; having made the selfsame attempts 
with equal diligence .and succc'«s.” {On'onom., c. iv. sect. Ifj.) The same author clscs- 
w here remarks, that a truly great prince ought to hold the arts of w ar and agriculture in 
the liighost esteem ; for by such means he will be enalilcd to cultivate his territories 
elTectually, and protect them when cidtivafed. (//«r/c’s Kssays, p. 19.) 

37. Vhfvnicia, a country of Asia, at the cast of the IMediterrancan, has die reputation 
of having I)een cultivated at .an early period, and of having colonised and introduced 
agriculture at Carthage, Marseilles, and other places. 'Hie Phirnicians ore said to 
have been tlw origin.il occupiers of the adjoining country of Canaan ; and when driven 
out by the Jews, to have settled in 'fyre and Sidon (now Sur and Said.a), in the filleenth 
century 13. C, 'riiey were nntur.ally industrious; and tlieir manufactures acquired such a 
supeiiority over thosv^ of other nations, tliat, .among the nncioiits, wliatever was elegant, 
great, or ple.asing, eitlie»’ in ;|])|iarel or domestic utensils, was called Sidonian ; but of their 
.agriculture it can onl\ be conjvclured that it was Egyptian, .fs far as local circumstances 
would jicmiit. 

38. The republic of Carthage included .Spmn, Sicily» and Sardinia, and flourished for 
upwards of seven Ceiitm^es| previous to the second ceiitun,' 13. C. Agriculture was 
pradiscil at an early ]icri()d in Sicily ; and, acconiing to some, Greece received that art 
from this island. It must have been also considerably advanced in Spain, and in tJr» 
(’aiihaginian toiritorj', since- fhey lunjliooks on tlie subject. In 147 13. C., when Car-* 
thage w as destroyed hy Scipio, and tl*J contents of the libraries were given in presents to 
tlic princes, allies <rt‘ the Homans', the senate only reserved tlie twenty-eight books on 
agriculture of the Carfhaginian* general Mngoii, which Dccius Syllniuis was directed to 
tniiWate, and of whicli 'Jje Homans preserved, for a long time, the original and ilie 
trunsKitJcAi. {KnoyCo Nf^thodu/uc, int. •Agriculture*) 
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39. Itahft and a jHxrt (f the south of France^ would probably be partially cultivated, 

from tlie influence of tlie Carthaginians in Sicily and Marseilles ; " but tlie north of 
France, and tlie rest of Europe, appear to have been chiefly, if not entirely, in a wild 
state, and the scene of the pastoral and hunting einployinents of the nomadic nations, 
tlie Kelts or Celts, tlio Goths, and tlie Slaves. < 

40. The Indian and Chinese nations appear to lie of equal antiquity with the Egyptians. 
Joseph de Guignes, an eminent French Oriental scholar, who died in the first year of 
the present century, has written a memoir (in 1759, 12mo), to prove that the Chinese 
were a colony from Egypt ; and M. de Guignes, a French resident in China, wlio pub- 
lislied at Paris a Cliinese dictionary in 1813, is of the same opinion, nie liistorics of 
tlie Oriental nations, however, are not yet sufficiently developed from tlie original sources, 
to enable.us to avail ourselves of the information they may contain, as to the agriculture 
of so remote a period as that now under consideration. 

41. VV^ith respect to the American nations, during this period, there are no facts oil 
record to profie either their existence or their civilisation, though Bishop lluet and the 
Abbe Clavigero think that they also are descendants of Noali, who, while in a nomadic 
^ate, arrived in the western world, tlirough the northern parts of tlie eastern continent. 


Chap. II. 

IILdori/ Agricniture amojig the Romans, or from the Second Century li. C. to the Fifth 

Century if our uEra» 

‘ 42. We have now arrived at a period of our history where certainty supplies the place 

if conjecture, and which may be considered as not only cnterbiining but instructive, 
ITie attention of the Romans to agrieidturo is well known, 'ilic greatest men amongst 
them applied themsedves to tJie study and practice of it, not only in the first ages of the 
state, but after they had carried tlicir amis into every eoiintiy of Europe, and into many 
couhtries of Asia and Afiica. Some of their most learned men and one of their greatest 
poets wrote on it ; and ail were attached to the things of the country, Varro, speaking 
of the farms of C. Treniellius Scrota, says, they are to many, on account of their 
culture, a more agreeable spectacle than the royally ornaniontcd edifices of others.” 
(Tar. de R. R., lib. i. cap. 2.) In ancient times, Pliny observes, (he lands were culti- 
vated by the hands even of generals, and (he earth delighted to be ploughed with a share 
adorned with laurels, and by a plonglirnan who had been honoured witli a triumph. [Xat, 
Hist,, lib. xviii. c. 3.) Hie Romans spread their arts with their conquests ; and their 
agriculture became tliat of all Europe at an early period of our a*ra. 

43. The sources from which tee haiH' drawn our information being first related, wc 
shall review', in succession, the proprietorship, occupancy, soil, culture, and produce of 
Roman agriculture. 

Sect. I. Of the Roman Afpdcullural Writers. 

44. The Roman authors on agiiculture, vvliosc w'orks have reached the present age, 
ore Cato, Varro, Virgil, Columella, Pliny, and i^alladius ; there were many more, 
W'hose writings are lost. TIic compilation of Constantine Ikiligonat, or, ns otliers 
consider, of Cassius Bassns, entitled Ceoponika, already mentioned (18.), also to be 
considered as a -Roman production, though publislied in tJic Creek language at Constan- 
tinople, after the removal thither of the seat of giivermnent. 

45. M. Porcius Cato, called the Censor, and tlie father of the Roman rustic writers, 
lived in tlic seventh century of the republic, and tUed at .an vxtreme old age, B, C. 150. 
lie recommended bimself, at the age of sevs teen, by bis valour in a battle against 
Anuibal ; and afterwartls rose to all the honours of the state. 1 le jiarticularly distinguished 
himself its a censor, by bis impartiality and opposition to all lyjxury and dissipation ; .'uid 
w'as remarkably strict in bis morals. He wrote several^ works, of which only some 
fragments remain, under the titles of ttri^pnes and De Re Rustica. The latter is the 
l^dcst Roman work on agriculture ; it in inuclL mutilated, and more curious for the 
‘ accouAit it contains of Roman customs and saci fices, tlian valuable* for its gcorgical 

infuimation. ^ 

46. M. Tercntiiis Vai'ro died B. C. 28, in the 8Klh ypar of his age. lie was a learned 
writer, a distinguished soldier botli by sea and land, and a consul. IJe vvas a grammjvjian, 
a fdiilosopber, a historian, and an astronomer ; and is thought tb have w-ntten fiv-e lumdred 
volumes on ditlereut sulgects, all of w^iich iU’e“ lost, except his treatise lie Rvstica. 
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AGRICULTURE OF THE ROMANS. 

This is a complete system of directions in three books, on the times proper /or, and the 
different kinds ofy-Vura) labour ; it treats also of live stock, and of the villa and offices. 
As Varro was for some time lieutenant-general in . Spain and Africa, and afterwards 
retired and cultivated Ids own estate in ktely, his experience and observation must have 
been very considemb^. 

47. Publius Virgilius Maro, called the prince of the Latin poets, was born at a village 
near Mantua in Lombardy about 70 B. C., and died B. C. 19, aged 51. He culti- 
vated his own estate till he was tliirty years old, and spent the rest of his life chiefly at 
Ihe court of Augustus. His Avorks are tlie BvroUcs, Georgies, and JEneuL The 

, Georgies is to be considered as a poetical compendium of agriculture, taken from the 
Greek and Roman writers tlien extant, but especially fiorn Varro. 

48. Luc. Jun. Moderatus Columella was a native of Gades, now Cadiz, in Spain, 
but passed most of his time in Italy. Tlic time of liis birth and death arc not known, 
but he is supposed to have lived under Claudius in the flrst century. His work De 

' iie Itustica, in twelve books, of which the tentli is still extant, was a complQj^c treatise on 
rural affairs, including held operations, timber trees, and gardens. 

49. C. Plinius Secundus, sumanied the elder, was born at Verona in Lombardy, and, 
suffocated at the destruction of Pompeii in his .5()th year, A.D. 79*j He was of a noble 
family ; distinguished himself in the field and in the fleet ; was govcnior of Spain and 
was a great naturalist, and an extensive writer. Of the works wliich he composed none are 
extant liut his Natural Histort/ in thirty-seven liooks ; a work f*ull of the erudition of tlie 
time, accompanied with much erroneous, useless, and frivolous matter. It treats of the 
stars and the heavens, of wind, rain, hail, mineraLs, frees, flowers, and plants; gives an 
account of all living animals ; a geographical description of every place on the globe ; 
and a history of commerce and navigation, and of every art and science, with their rise, 
progicss, and several improvements. His work may be considered as a compendium of 
all preceding writers on these subjects, with considcralile additions from his personal 
experience and observation. 

50. liiitilius Taurus Emilianus Palladius is by some supposed to have lived under , 

Antoninus Pius, in the second century, though others place him in llie fourth. His 
work J)e lie Jimtica is a poem in fourteen books, and is little more tlian a' compendium 
of (hose works which preceded it on Uic same subject. The editor of the article Agri- 
culture, in the 1C nnjclop^die Mi^thodiqiiCi says it is too dull to be read as a poem, and too 
concise to be useful as a didactic work. o 

51. nie.se works have been rendered accessible to all by translations ; and a judicious 
and instructive tieatise composed J'rom them by Adam Dickson, a Scotch clergyman, w’as 
published in 1788, under the title of The Husbandry of the Ancients^ Tu this latter 
work w'c arc indebted for tlie greater part of what we have to submit on Roman 
agriculture. 

52. The Roman authors, as Rozier has obscr\ed {Diet, dc VAgr,, art. do not 

enable us to trace the rise and progress of agriculture, cither in Italy or in any other country 
under their dominion. ^Vliat they contain is a picture of their rural economy in its 
most perfect state, delivered in precepts, generally founded on experience, though some- 
times on superstition ; never, how'ever, on theory or hypothesis. For, as the Rev. Adam 
Dickson states, “ instead of schemes produced by a lively imagination, which we receive 
but too frequently from authors of genius unacquainted with the practice of agriculture, 
wc liave good reiLson to believe that they deliver, in tbeir writings, a genuine account of 
the most approved practices ; practices, too, the goodness of which they had tliemselvcs 
experienced.” {J/usb* of the Anc,, p. 16.) He adds, that if in the knoivledge of the 
theory of agriculture, the Roman cultivators are inferior to our modern improvers ; yet in 
attention to ^circumstancea and exactness of execution, and in economical management, 
they are greatly superior. 

Sf.cT. II. Of the Proiirietorsli ’qu Occupancy, and General Management (f Landed Pnqterty 

a7nong the Romans. 

53. The Roman naiion originated from a company of robbevs and runaway slates, who 
placed themselves under their leader Romulus. ITiis chief having conquered, a small 
part of Italy divided the land among his followers, and by wdiut is called Uic Agrarian 
I..aw, allowed 2 jugera or 4 J acre to every citizen. After the expulsion of the kings in the 
(jth century B. C., 7 yoke, At .8J acres were allotted. Tlie custom of distributing tlie 
conquered lands, by giving 7 jugera to every citizen, continued to be obser\'cd in latter^ 
times; but w'faeii each soldier had rweived liis sliarc, the remainder* was sold in lots , 
of various sizes, even to 50 jugera ; aim no person was preA^ented from acquiring as^large 

a latidc<l estate ns he could, till a law passed by Stole, tiie second plebeian consul, B. C. 
377, that no one should possess more than 500 jugera. Hus Ihav appears to have remained 
in force during the greate^j period of th^ Roman poAver. WhateA^r might be tlie size^of 
tlie estatcj* it was held by the proprietot; os an absolute right, without acknowledgment to 



14 


HISTORY OF AGRICULTURE. 


Part 1. 


any superior power ; and passed to his successors, agreeably to tcstainctti, if he made one ; 
or if not, by common law to his nearest relations. '■ 

54. In the first ages of the commonu>ea2tht the lands U'Cre oanjjned and cultivated \if 
the proprietors themselves ; and as this, state of things continued for four or five centuries, 
it was probably tlie chief cause of tlie agricultural ^jnincncu of the Romans. When'a 
pei-son has only a small portion of land assigned to liim, and tlie mtiintenance of his 
family depends entirely upon its jiroductions, it is natural to suppose that the culture 
of it employs his whole attention, A person who hns been accustomed to regular and 
systematic habits of action, such as thoso of a military life, will naturally cjury those 
habits into whatever he undertakes. Hence, it is probable, a degi ee of industrious appli- 
cation, exactness, and order in performing opemtions, m a soldicr-agricultuiisl, wluch 
would not be displayed by men who had never been trained to any regular habits of 
action. TJie observation of Pliny contiims this supposition : he asserts that iJie Roman 
citizens, in early limes, “ ploughed their fields with the same diligence (hat they pitched 
their camps^, and sowed tlieir corn with the same care that they formed their armies ' 
for battle." {^Xat. lib. x\iii. c. 3.) Corn, he stiys, was tlien both abundant and 

. cheap. 

55. Afterwards, when Home extended her conquests, mid acquired large territories, 

rich< individuals purchased large estates; (he culture of tlicse fell into ditlerent hands, 
aiid was carried on by baililfs and fanners mucli in the same wa; ns in modern times. 
Columella infonns us that it was so in his time, stating, tliat ‘‘ men employed 
in agnculturc are citlier farmers or servants; the last being divided into free servants 
and slaves.” lib. i. cap. 7.) It was a common practice to cultivate land by slaves 

during the time of tlie elder Pliny ; but his nephew and successor let his estates to 
fannei-s. 

5C). In the time qf Cato the Censor, the author of The Ilushandty nf the Ancients obseri-es, thoufrh the 
oix'rations of iigricuUure were gencMlly ]ierluiincd by smsints, >ct the great men among the liumana 
contmuecl to gi\e particular attention to it, studied its nnjirovement, and wertM ery carclul and exact 
in the management of all thtnr country aOairs This appears from the djrtxtions given them by tins 
inobt attentive fanner. Those great men had both houses in town, and vHlas in the tountry ; and, as they 
' resided frciptciitlv m town, the management of their countrj .ittiurs was tomraitted to a bailiti or over- 
seer Now their attention to the ewltiire of their lands and to every other braneh ol hushandry, appears, 
from the direvtions gn cn them how to behave upon their arrival from the lity at their vdtas, ** Alter the 
landlord,” snvs C aro, has conic to the villa, .uid performed tus dexotions, he ought that very day, if pus- 
fiible, to go through h's f.irin ; if not that day, at least the next ^Vhen he has considert'd in what 
manner his fields should be eultivatcil, what work'sbouhl be ilone, and what not , next day he ought to 
caV thcbailiir, .‘Ud enquire what of the work is done, and wh.it remains; whether the labouring is far 
enough advanced btr the boa.son, and whether the tilings that remain might have been finished, and 
what is done about the wnne, com, and all other tbiiig.N When he has ni.ide himself acquainted with all 
the.se, he ought to take an account of tlie workmen and working da)&. It a .sidlicienoy ot work does not 
appear, the 'wilifl' will .s.iy that ho was very diligent, but that the senant.s were not well ; that Iheie 
were violent stonns j that the slaves had run away ; and that they were emploved m some public work. 
When he has given these and many other excuses, call him again to the account of the work and the 
workmen. When there have Iwen storms, enquire for how inan> days, and ronsidtr what work might be 
done m rain ; casks ought to have been washed and raendetl, the villa cleantxl, corn earned away, iluiig 
carrietl out, a dunghill made, seed cleaned, ohl ropes mended, new ones made, and the fcrvaiit’s clothes 
mended. On holidays, old diUhes may have been scoured, a highway repaired, l)r^.^^s rut, the garden 
digged, mcailows cleared from weeds, twigs bound up, thonis pulleil, far ^brcad-ei ni, maize) ixiunded, all 
things made clban. When the servants have been sirk, the ordinarv quantity of meat ought not to haic 
been given them. When he is fully satisfied m all these things, and has given orders tli.'it the W'ork that 
remains be flnislied, he should the bailitl 'a areounts, his account of monf7, ol corn, lodder, w me, 

oil, what has been sold, vbhat exacted, what remains, what of this mav lx? sold, whclhcr thirc m 
security for what is owing. He should inspect the things that remain, buy what is w.vnting for the jer.r, 
and let out what is iiecevary to be emplu)ed in thi.s manner. He should give orders eoncennng tlie 
works he would have executed, and the things he is inclined to let out, and leave his orders in writing. 
He should inspect his flocks, make a sale, sell the superfluous oil, wine, and corn ; if they arc giving a 
proper price, sell the old oxen, the refUse of the cattle .vnd shec'p, vm>o 1, hide-*, the old carts, old inm tools, 
and old and dnieascr] slaves. Whatever is superfluous he ought to sell ; a farmer should be a seller, not a 
buyer,” (Oi/ , cap. li.) 

57. The landlord is thus svjqtoscd bp Cato to be pcrfectip acquainted vilh every kind of 
work proper on his farm, and the .seasons for perfonning it, and also to l>c a pcrfe4*t judge 
how much woik, both without and within doors, ought to be pcrfoiTued hy any numher of 
servants and cattle in a given time ; tlie knowledge of whidi is higlily useful to a former, 
and what very few perfectly iicquire. It may be observed, likewise, that the landlord 
is here supposed to enquire into all circumstances, with a 2 ifiinutencs.s of wliich tlierc is 
scarcely even an actual former in this age who .las any conception. 

58. Varro complains that, in his time, the same attention to agriculture w'os nut given 
as ill funner limes; that the great men resided too much wi-Uiin the walls of the city, 
and employed theinf,elves more in llic theatre and circut? than in the corn fields and 
vineyards. (For. de li. R., lib. i. praL-f.) 

^ 59. Columella Jcom\y\a\x\s that, in his time, agriculture was almost entirely neglected. 
Howicver, Iroin tlie directions which he gives tolUie propriclurs of land, it appears that 
there were still a few who continued to j»oy a rq^ard to it; for, after mentioning .some 
tilings, which he says, by Ujc justice and care of the londlonl, contribute much to im- 
prove his estate, lie a<lds, “ But he should likewise remember, when he rcluni.s fror» tlie 
ciVy, immediately after paying bis devotions, if he ha.s time, if not, next day, >iew his 
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marches, inspect ^veiy port of his farm, observe whether in lus absciice any part 
of discipline or wdtcli fulness has been disi)entied with ; and whether any vine, any other 
tree, or any fruits are missing. Then likewise he ought to review the cattle and servTints, 
all die instruments of husbandry, and the houschohl furniture. If he continue to do all 
these things for some .years, he win' find a Iiabit of discipline established when he is old ; 
and at no age will he be so much impaired witli years as to he despised by his servants.” 
(CW., lib. i. cap. 9.) 

()(). The earliest farmers among the Romans seem not to liave been upon tlie same 
footing as in Britain, 'llie stock on the farm belonged to the jandlord, and the farmer 
, received a certain proportion of tlie produce for his labour, llie fanner, who possessed 
a fiirm upon these terms, was called potUor or polint<yr, from his business, being the 
dresser of the land; and parluariuSj from his being in a kind of copartnership witli liis 
landlord, and his receiving a part of tb i produce of the farm for his labour. Cato takes 
notice of tins kind of farmers only, ami it is probable that there were no others in liis time. 
• The terms,” says he, ** upon which land ought to be let to a politor: in tl'je good land 
of Casinuin and Venafrum, he receives the eighth basket ; in the second kind of land he 
receives the seventh ; in tlie tliird kind he receives tJie sixtli. In tliis last kind, when the 
grain is divided by tlie modiuSy he receive; the fifth part; in the vei-y best kind of land 
about Venafrum, when divided by tlie basket, he receives only the ninth. ...If the lan^> 
lord and polilnr husk the far in common, the politor receives, the sainc proportion after 
as before; at* barley ami beans divided by the modiuSy he receives a fiflli.” (Qi. xl. 
xli.) The Mii.'Ul proporlion of the produce that tlic politor received, makes it evident 
tlial he was at no expense in cultivating the land, and that ho received liisjiroportion 
clear of all deductions. 

61. The coloni or farmers mentioned by Columella, seem to have paid rent for tlieir 

furms in the same manner as is done by the fanners in Biitain. The directions given liy 
this author to landlords, concerning tlic inode of treating them, arc curious as well as 
important. A landlord, he says, ought to treat his tenants witli gentleness, should show 
hini'.elf not difficult to please, and be more vigorous in exacting cultuie Hum rent, because 
tliis is less severe, and upon the whole more advantageous. For, nherc a field is care- 
fully cultivated, it for the most part brings profit, ne\or loss, except uheu assaulted by a 
storm or pillagers ; and therefore the farmer cannot have the assuranetJ to ask any ease of 
Ids rent. Neither should the landlord be very tenacious of his right in e\ery tiling to 
Mhich the fiUMuer is bound, particularly as to days of payment, and demanding the wood 
and other small things uhicli he is obliged to, besides paying Ids rent, the care of wldcli 
is a greater trouble than expense to tlie rustics. Nor is every penalty in our power to 
he exacted, for our ancestors wore of opinion, that the rigour of the law is tiic greatest 
oppression. On the other, the landlord ought not to he entirely negligent in tlds matter ; 
because it is certainly true, what Alpheus the usurer used to say, tliat good debts become 
had ones, by being not called for,” &c. (Co/., lib, i. cap, 7.) 

62. These directions are valuable even with reference to the present times s and they 
instruct us respecting the general management or landed property among the Romans. 
It appears tliat the landlord was considered as understanding every thing respecting the 
husbandry of his estate Idmself ; and that there was no agent, or intermediate person, 
between him and the limner. The fanners paid rent for tlie use of tlieir faims, and v ere 
bound to a particular kind of culture, according to Uie conditions of their lease ; but tlicy 
were perfectly free and independent of their landlords ; so much so, os sometimes to 
enter into lawsuits with them. On tlic whole, tlicy seem to have been upon tlic same 
f(M>ting os die farmers of Britain in modem times. 

Sect. III. Of the Surface, Soil, Climate, and other Agricultural Circumstances of Italy, 
during the Time of the Romans. 

611. The agrir nil lire of any country must necessarily tale its character from the nature 
of that comxtry. 'Jlic extent and manner of cultivating the soil, and the kind of plants 
cultivated, or animals reare<l,^must necessarily be regulated by the surface of the soil, die 
iiatiiml productions, the climate, the aitificLal state, and the habits of die people. 

64. 'The climate of Italy is regular, dry, clear, and considerably warmer tharx that of 
Britain, At the bottoms of die mountains, it is subject to severe storms of hail in 
summer, and snow in wintfJr, which often do considerable damage ; but these are only 
accidenhd distul vantages ; and in the champaign lands and gentle declirities, the \ine^ 
the fig, and the olive, ripencd^ancicnlly, as now, in open plantations, from one extremity . 
of Italy to the otliar. 

fijj. The surface of Italy is very insular. A ridge of Kills, and mountains pdsscs 
through its whole Iclngdi, fomiing numerous valleys of diflerent degrees of extent; 
sonne elevated and narrow, others* low and watered by a river, a stream, or by lakes, 
llie immense plain of diCtPo constitutes a capital feature towards the north-east; dip 
sandy plaiu' of Calapria tow'ords the s»Qudi ; and die marshy plain of Tcrracino, and 
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' the rocky coast of Genoa, towards tlie western shore. Columella and' Palladius agree in 
stating, that the best situation for lands is, not so much on a Icr/cl as to make tiic water 
stagnate, nor so steep as to moke k run off* with violence ; nor so low os to be buried in 
the bottom of a valley, nor so exposed as to fkcl tl>^ violence of storms and heats ; for 
in tlicse a mediocrity is always best: but champaign lands exposed, and w'hose decUvity 
affords the raiii a free passage ; or a lull whose sides gently decline ^ or a valley not too 
iiuidi confined, and into which the air has easy access ; or a n^ountain defended by a 
higher top, and thereby secured from the winds that are most pernicious, or, if high and 
nigged, at the same tgno covered witli trees and grass* (Co/., lib. ii. cap. 2. ; PallacL, 
lib. i. ca)!, 5. ) l*hc situation of lands which Cato reckons the best, is at the fogt of a 
mountain with a south exposure. Varro and Pliny concur in tiiis opinion, and the latter 
states that the best lands in Italy arc so situated. 

6G. T/iC soil of Italy is as varied as t/ie surface^ About Genoa a yellow marly clay 
foi-ms a base to scliistous cliff’s and liilly slopes ; a blue clay containing sulphur apd, 
alum on tl. i west coast between Florence and Venice ; volcanic earth about Rome and 
Naples ; sand ahinit Florence, and at the estuaries of most of ti^e rivers ; rich block, 
f loam in the central parts of Tuscany ; and rich, deep, soft, moist earth, and mild marly 
clay, in Lombardv.^ Columella divides the soils of I^'^ly into six kinds ; fat and lean, 
fi;ee*and stiff*, wet and dry ; these mixed with one anotJier, he says, moke great varieties. 
In common with all the other writers, he prefers a free soil. 

67. TAf native productions of Italut in an agricultural point of view, ere, timber on tlie 
mountains, pastures on the hill sides, and meadow or very luxuriant gi'oss-lands in the 
alluvial p]ains. The rich, low, and yet dry lands do not produce a close pasture, but a 
rough hcibago, unless they arc covered with trees ; the sandy soils produce little of any 
tiling ; and tiie fens and marshes reeds and other coarse aquatics. Such were tiic pro- 
ductions of Italy antecedent to culture. 

68. The artificial stdte the countryt in respect to agriculture, during the time of tlie 
Homans, seems to have differed less from its present state tiian will be imagined. Tlie 
cultivated lands \i'crc open, and enclosures only to be seen near tlie villas. These were 
of small size, and chiefly gardens and orchards, except in the case of parks for game, 
formed by the wealthy, which never were very numerous. With the exception erf part 
of Tuscany and Lombardy, tins is still the case ; and the landscape, as Daniel Maltlius 
has observ'^ {Introd* to GirardirCs Essay), which Pliny observes as lieen from his villas, 
docs not appear to have been diff*erent two thousand years ago, from what it is at tliis 
day. But the roads, canals, markets, and artificial water-courses for the irrigation liotJi 
of arable and grass-lands, are Undoubtedly greatly increased since tlie time of tiie Ro- 
mans : though tliey also practised irrigation. 

69. 'The habits of a people take their rise, in a great degree, from the cUmate in whidi 
they live, and the native or cultivated productions with which the country abounds. As 
respects agriculture, it may be sufficient to mention, that Uic great heat of the climate, by 
relaxing tlie frame, naturaHy produces indolence in many, and leads to a life of plunder 
ill some. Hence then, as now, the danger from Uiicves and robbers in that country ; 
and liciice, also, the custom o^ performing field labours early in tia* morning, and in tlio 
evening, and resting during tiie mid-day beat. Tlie general use of oil and wine os 
food and drink, and also of the fig as an article of iiouiishipent, arc habits wliich arise 
immediately from the circumstance of these articles being the artificial produce of the 
country ; but are ultimately, like most other habits, to be referred to the climate. 

70. These hints respecting the natural and agricullural geography of Italy, during tiie 
time of the Romans, are confessedly too scanty to be of more use than to rccal to the 
reader’s recollection the information on the same subject with which his mind is already 
stored ; and by this means to enable him to form a due estimate of tiic nature and merits 
of tiic agricultnrc which we arc about to describe. 

Sect. IV. Of the Culture and Farm Management of the Homans* 

71. The Roman authors arc much more cojrious in tlescribingfarm culture and economy, 

than in relating the ‘state of landed property as to extent and proprictoohip. Their 
directions, being founded on experience, are in great part applicable at the present day: 
they are remarkalile for their minuteness j but we can onW give a very brief compen- 
dium, beginning witii some account of tiie farm and tlioevilla, or farmery, and taking in 
succession the servants, beasts of labour, implements, operations, crofts cultivated, animals 
reared, and profit produced. ^ ' 

** Subsect. I. Of the Choice of d JarTilt and of the Villa w Farmery. 

1^. In the choice {fa farm, Cato recommends ^ 'situation where there arc plenty of 
artificers and good water ; which has a foriified town in its neighbourhood ; is near tlie 
xia or a navigable ruer, or where the roads arc easy and gn«L {Cat., cap. 1.) TA these 
requisites Varro adds, a proper market for buying and selling, security froiir tliievt»s and 
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robbers, and the boundaries planted witb usef\il trees. The interior of the f^n i«as 
subdivided by encl^ur^, which werp 6eldon> used but for tiieir gaiidens, and to form' 
porks in the ylllas of the Wealthy. 

73.. the sail preferred b;y Cobunella and all the Roman authors is the fat and free, 
a» producing the greatest pYops, Aid requiring the least culture \ next,, fat stilly soil ; 
then stiff and lean soil, that can be watered ; and, last of all, lean dry soil. 

74. 2'/ie $tate of ajarm preferred by Cato and some other writers is tlifq;,.of pasture, 
meadoir, and watered grass>Iands, os 3 rioldjng produce, at least expense ; and lands under 
vines and olives, as producing tlie greatest profit according to tlie expense. Hie opinions 
of the' Roman, agriculturalists, however, seem to disagree on ttTc subject of meadows, 

* apparently from confounding a profitable way of management, witJi a capacity of yielding 
great profit with superior management, and none without. 

75. The word VUla originally denoted a farm-house and Us apjfurtenances. In the first 
age of the commonwealth, thc^ were very plain aWd small, suitable to the plain manners 

•o# tlie people, and adapted to tlie small size of tlicir farms : but, When the Romans had 
extendi tlieir empire, when tlicy liad become rich and luxurious, and particular persons 
were possessed of large landed estates, then tlie villas became large and magnificent. Jn 
tlie time of Valerius Maximus, there were villas that covered more ground than was iit 
the estates of some of the ancient* nobles. “ Now,” says he, ** those*tbink themselves 
very much confined, whose houses are not more extensive tlian the fields of Cincinnatiis.'* 
{Fal. Max^i lib. iv. cap. 4. sect. 7.) In tlie days of Cato, it is prob^le that they had 
begun to extend their villas considerably, wliicb makes him give a caution to tlic proprie- 
tors of land not to be rash in building. He recommends to tliem to sow and plant in 
their youth, but not to build till somewhat advanced in years. His w^ords ai'b remark- 
able : “ A landholder,” says lie, “ should apply himself to tlie planting of his fields early 
in liis youth;, but he ought to think long before he builds. Uc ought not to think 
about planting ; but he ought to do it. When he is about thirty-six years of age, he 
may build, provided his fields are planted.” (Ca^, cap. 3.) 

76. Men should plant in their youths and not build iUl their fdtU ar^ planted ; cuid even 
then ought ** not to be in a hurry, but take time to consider. It is b^t, according to the 
proverb, to profit by tlic folly <Jf others.” {Plin* Kat^ Hist,, lib. xviii. cap. 5.*) Tlie rea- 
son why tliese auUiors recommend greater attention to planting than building is, that tlie 
labouring oxen in Italy, in die time of the Romans, were fed, for several montlis in the 
year, witJi leaves and most ; and .the vine, the fig, the olive, and other trees, were cuU 
ti rated for their fruit. 

77. JBuild in such a manner that your villa may not be too small for your farm, nor your 
farm too small for your villa. {Cat., cap. 3.) Varro assigns proper reasons for this. “ Jn 
not attending,” s^s he, to the measure of tlie farm, many have gone wrong. Some 
have made nho villa much smaller, and otlicrs much larger tlian the farm required. One 
of these is contrary to a man’s interest and die other hurtful to the produce of his lands. 
For we both build and repair the larger. buildings at a greater expense than is necessiuy ; 
and, when the buildings arc less than what tlie farm requires, the fruits are in danger of 
bcing«dcstroyed.” (Far. de R. R., lib. i. Cap. II.) Columella expresses himself to the 
same purpose, and mentions two persons in particular who had fallen into each of the 
extremes. “ I remember,” says be, “ tltat many have erred m this point, as thce^ most 
excellent men did, I.. LucuQus and Q. SCKVola, one of whom built a villa mveh larger,' 
and the other much less than the farm required.” (Co/., lib. i. cap. 4.) 

7^ Piino, noticing the abooc remark qfCato*s, observe* that Luciillus had thereby, rendered hiinaeif 
liable to the chastisement of the censors, having less occasion to plough his lands than to clean his house. 

** In this case,*' says he, ** to plough less than to sweep, was a Ibundation for the chastisement of the 
censors." iPtin. Rat. IIIU., hU xvill, cap 6.) 

79. Proporthn the exi>ense of the building to the retit, or the prtfUs arising from the 

farm. An edifice aliould be built according to the \’aiije of the farm and fortune of 
the master, which, immoderately undertaken, it is commonly more difificult to sujiport 
than to build. The largeness of it diould be so estimated, that, if any tiling sliall happen 
to destroy it, it may lie vebuilt by one, or at most by two years’ rqnt or profits of the farm 
in which it is ploeed." (JPo/., lUx i. tit. 8.) ^ , 

80. The posUSon of the viRa, anti the situation of its different parts, are also noticed by 
some of these aulliors. << Sqme art,” says Pliny, << is required in tlus. C. Marius, of a 
very mean family, seven time^ cdnsul, placed a villa in the lands of Misenum, with such 
skill in the contrivaneei that Sylla Felix said, that all others in this respect ivere blind, 
when compared to him." (Ph>t# Nat. Uid.\ lib. xviii. cap. 7.) All of them advise tliak 
it shall not be placed near a marsh, nor minting a river. Pliny cites the authoritysof 
Homer for this. Varo says, that such a rituafion is cold in winter and unbealtlifVd in 
summer ; that, in such d place, there arc maiijr .small insects which, though invisible, enter 
the bod^ at the mouth and nostrils, and occasion diseases. ( Far. de fi. R., lib. i. tit I?.) 
Palladius gives reasons of the same kind. (Pa/., lib. i. tit. 7.) Besides this, Varro * 
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directs, that, if possible, it shall be placed at^tlie foot of u mountain esvered with woods, 
in such a tnanner as to be exposed to the m(M$t healthful winds, ryid A> enjoy the sun in 
winter and the sliade in summer. An east exposure, he tliinks, is the best for this pur- 
pose, ( Fur. (k a* R.f lib. i. cap. 12.) Palladlus protioses tliat, for the same purpose, the 
villa shall front the south-east ; that the jjratorium, it master’s house, sliall be a litt.’e 
higher dian the rest of the villa, botli to secure the foundations, and to have a more agreeable 
prospect. (Pa/., lib. i. tit. 8.) It is probable that both these authors have Italy particu- 
cularly in view. But Pliny extends his views further ; for he says, that tlie villa in wann 
climates ought to front tlie north, in cold climates Uie south, and in temperate cli- 
mates tlie cast. (P/i/i. Nat* Hist.f lib. xviii. cap. 7.) Columella is more particular than 
any of the other authors, botli in giving directions as to the situation of die villa, and 
giving reasons for the situation he recommends. (Co/., lib. i. cap. 5.) 

81. Tfie villa is divided into three parts, the urbana, the riistica, and the fructuaria* 
All the particulars of these. Columella says, ought to be properly placed with respect to 
each other. Tlie urbana contained the apartments of the landlord ; the rustica coU- 
tiiincd the kitchen, the houses of die lalxiuring servants, the stables, piggeries, and poultry 
houses, ponds for water, dunghills, on wliich, says Varro, some persons place necessary 
conveniences for tlip family. (§ xii.) Adjoining the villa rustica, in die residence of 
opulent Romans, were placed the aviary, apiary, a plac*' for dormice, n warren for hares 
and rabbits, a place for^ snails, and a large enclosure or park of fifty acres or more for 
retaining live deer and wild beasts taken in the chase. The fruct.i aria contained the oil 
and wine cellars, the places for the oil and wine presses, die com-ytirds. bams, granaries, 
store-houses, repositories for roots and fruits, &c. 

82. Both Ctilumella and Palladius give directions how all these parts should be situated 
and constructed; but, though minute, diey arc not so explicit as to enable any one to 
delineate dieir ground plan. The same may be said as to the directions given by these 
author , and by Pliny {Nat* Hist*, lib. xviii.), respecting die laying out of the villa 
urbana, and the apartments for summer and ivinter. ^fhe subject of designing villas 
for the opulent belongs no doubt more to architecture than to agriculture ; and therefore 
we shall refer, for details, to tlie plans given by Castcl {Jig* 10.) and other modern authors, 
who have <itiemptcd to embody the descriptions of the ancient writers. 

83. CasteVs gc)u;ral anangenwnt of a grand Roman vdla and its environs, is as 
follows ; — 


' 1, Prjtiwmm. 

Fann-lio(u« Arul offices. 

('dnsi, parting tbe farm from the 
Vfii lorium. 

1j Stniic-baijk. tu tho canal. 

S<, Bri(1gc>4. 

(i, Museum. 

7t Uitlt ViniU'<. ' 

b. Part <it' tlK bl.ind surrounJed by 
that rittr 
0 , The other river. 
lU, Walk on the bank of that river. 


11, Omithon i>f Varto. 

12, Vivarium, or park lor trilii boasts. 

I. 1i Small ssoody islands tor peacateks. 

I I, Plate for luTkcys ( ' ' rattier ssvans. 

and iheir kccin'rs turkevs I*emg 
iiiitiscs of Americi, and conse* 
({uently unirnoun to tlie Itomaiis. 
lA, For gecM and their keeper. 

Hi, ('mhleanum. 

17, llormic-e. 

IS, Api.iry. 

19, Threshing floor and bam. 


20, Mill driven by water. 

21, Temple ot I'eVes. 

22, Com fields. 

2.1, Vineyards. 

21, Olive groiiinls 
2'), Meadows. 

2b, Orchaid. 

27, (l.irden. 

2H, Osier ground. 

2'J, WoorU.Acr. 

30, (/oppiLes 


84. It is remarkable that no arc guv’M as to the materials of which the villa 

should be built. 'Dicse would, in all probability, depend on local circumstances; rammed 
earth, timber, brick burned or only dried in tlic sun, or stone, would be taken according 
to coiueiiience. Tlie remains of villa*; which have reached modem times, are chiefly 
of lu-iek stuccoed over. Pliny niention.s walls in Africa and Spain, c.aUed formaeii, till* 
rorm.ation of Mliich, by cramming the earth between two boards, exactly agrees witli tho 
French mode of building mud walls, called enpUe. He also mentions walls of iinbumt 
brick, of mud, of turf, and frames filled up with bricks and mud. {NaU Hist*, lib. xxxv. 
cap. 14.) 


SuB.sECT. 2. Of the Servants employed in Roman JgrkuUurjs* 

83. The M. njants employed m Roman agriculture were of two sorts, freemen end slaves. 
\yhen the proprietor or farmer lived on the farm and directed its culture, these were 
flircctly under his management ; in other c.a.ses there was a baililF or ovi-rsecr, to whom 
all the other servants wgra subordinate. 'Hiis was the else so early as Cato’s time, who 
is very , particular in liis directions respe cting the care a bailiff ought to take of the 
servante, tlie cattle, the labouring utensils, and in executing his ma.stcr’s orders. 

The bai/if was generally a person who had received some education, and could 
write and keep accounts ; and it was expectcnl tJiat he Should be careful, apt to learn, 
and capable to execute his master’s orders with a proper attention to situations and 
circumstances# Columella, however, says Uiat Uie bailiff* may do his business very well, 
tRuigh he is illiterate.” Cornelius Celsus say's that “ such a bailiff^ will bring money to 
his master oflener than his book ; bccau.se, being ignorant of lettew, he is tho less capable ^ 
to contrive accounts, and is afraid to trust another, being conscious of fraud.” (Co/., lib. i. 
cap. .S.) There are some other thing.s mentioned by this author, with respect to the 
bailiff’, that are very proper, and show particularly the attefition of the Romans.^ “ flo 




fiiin fVoin kce|jiii<T square accounts his master. Uul when he is requiivd to settle 
them, lie shows his goods in the place of money, lliis, above all, he should be careful 
of, not to think ho know's any thing he does not know ; and always to be ready to learn 
what he is ignorant of. • For as it is of great advantage to do a tiling well, so it is most 
hurtful to Iiave it ill done. This one tiling holds true in all rustic work, to do but once 
what the manner of culture requires ; because, when imprudence or negligence in work- 
ing is to lie set to riglits, the time for the work is alivady wasted ; nor are the ef&cts of 
the .amendment such as to make up the lost labour, and balance the advantages tliat might 
have been gained by iiiiproviiig the season that is past.” (tV., libi. cap. 8.) 

87. The qualities of the other villa scrfHfnts are represeiUc<l by the some author in this 
manner: “ 'JThc careful and industrious,” says he, “should be appointed masters of the 
works ; these qualit^s are more necessary for Uiis business tlian staiCUi^^ br of 

body, for tliis service requires diligent care and ivrt.” Of the ploughifum he * 

88, /n the ploughman, though a degree oi' genius is neccKsary, yet it is not enough. ** There should be 
Joined to it a harshness of voice and manner, to terrify the cattle : but he should temper strength with 
clemency; because he ought to be. more terrible than cruel, that so the oxen niayc^yhis romiqands, 
and connnue the longer at their avork, not being spent, at the s.irae time, both with the ferity Ofl * 
labour and stripes. Hut what the oillcci of mast^ of works and of |tloughm.*in are, 1 shall mention lu 
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their proper pit-iccs. It Is Bufllcient at present to obociyo, that tallness and strength we of groat mbc in the 
one, and of very little in the other ; fur we should make, as I have said, the tallest man a ploughman, 
both fur the reason I have already mentioned, and because there is no rustic t/ork by which a tall man is 
less fatigued Chan by ploughing ; because, when em{>loyed In this, walking almost upright, he may lean 
upon the handle of the plough/* Of the common labourer he says, ** The common kibourer may be of any 
size, provided he is able to endure fatigue.*' And of the vine-^esser, ** Vineyards do not require siicji 
taU men, provided they are thick and brawny ; fur this constitution of body i£ most proper for digging 
pruning, and the other culture necessary for them, in this work diligence is less netressary than in the 
other works of husbandry ; because the vinc.drcsscr ought to perform his work in company and under 
the eye of a director. Commonly wicked men are of a quicker genius, which this kind or work requires ; 
and, as it requires not only a stout servant, but one of an active contrivance, vineyards arc commonly 
cultivated by slaves in chmns." (Co/., lib i. rap 9.) Thus we see, that, among the Homans, labourers were 
appointed to the different works of husbjimlry, aocordiiig to their strength, size, and genius. 

89. With respect to the ufoges of agricultural labour among the llomaS) very little benefit 
con be derived from knowing the absolute sum of money paid for any article, unless it 
can be compared with the price of other commodities. The price of a slave in Cato’s 
time, w'as about 50/. ; in the time of Columella it liad risen to 60/. ; or to the price of 
eight ticres good land. A good vine-dresser cost 667. 13^. 4c/., and a good ploughinao 
or labourer not less tlian 60/. The interest of money at tliis time was 67. per cent per 
; annum ; therefore, in stating the expense of farm labour, a slave must be rated at not less 
than 12/. per cent, as being a perishable commodity; so tliat one who cost 6'0/. would 
fall'to be charged^it the rate of 71. 4s. per annum, besid''- his maintenance' and clothing. 
I^liis may give some idea of the wages tJiat would be paid to a free servant w ho hired him- 
self by the year ; of wliicli, however, there appears to have been .;o great number, their 
wages not being stated. 

JK). All the servants u'cre maintained and clothed by the farmer' or jnropi'icior ; and as may 
be supposed, it w'as the interest of the latter that this should be done in a good and sufli- 
cient manner. Columella mentions what he calls an old maxim, concerning the bailiff: 
“ TTiat he should not eat but in tlie sight of all the servants, nor of any other tiring but 
what W'as given for the rest.” He mentions the reason of this : “ For thus,” siiys he, 
shall he take care that both tire bread be well baked, and the other things prepared in a 
wholesome manner.” ^ Co/., lib. i. cap. 8.) The same author mentions the treatment 
that masters ought to give their slaves ; ** ^ much the more attentive,” says he, “ ought 
the master fo be in his enquiry concerning this kind of servants, that they may not be 
injured in their elotlies and other things afforded them, inasmuch as they arc subject to 
many, such as bailiffs, masters of W'orks, and gaolers ; and the more they arc liable to 
receive injuries, and the more they are hurt tlirough cruelty or avarice, the more tlicy are 
to be feared. Therefore a diligent master ought to enquire, both at themselves, and 
likewise the free servants in whom lie may put greater confidence, whctlier they receive 
tlie full 0*1 w'hat is allowed them ; he himself ought likewise to try, by tasting the good- 
ness of the bread and drink, and examine their clotlies, mittens, and shoes.” (Col., lib. i. 
cap. 8.) In anotlier place, he says, “ Hiat the bailiff slioiild have the family diessed 
and clothed rather usefully than nicely, and carefully fortified against the vi ind, cold, and 
rain ; all which they will ho secured from, by sleeved leathern coats, old centimes (thick 
patch w ork as bed-quilts) for defending their heads ; or cloaks with hoods. If the laliourers 
are clothed with these, no day is so stonny as to prevent them from working without floors. 
(/W., lih. i. cap. 8.) Cato likewise makes particular mention of the clothes of the slaves : 

“ 'I he vestments of the family,” says fie, “ a coat and a gown three feet and a half long 
should be given once in two years ; whenever you give a coat or a gown, first receive the 
old one ; of these make cenlones. Good slioc.s should be given once in two years.” {Cut., 
cap. .')9.) 

Cato infumiff us wAat quntita of brena and wine, and what other kindt qf meat, were eiocn to la- 
hemrers. Of breail, he aay8, earh lulM>iirer watt allowed at the rate of threcpoiiiidB avoirmipois, or of 
three poundfl twelve ounces avuirduiHus in the day, ncrording to the severity of hia lalxiur. “ During 
the Winter.” says he, ** the bailiiT shc'ild have four modJi of wheat each month, and dqrini^ the summer 
four modtl and a half ; and the housekeeper, or the baUifT's wife, and the shepherd, should have three. 
During the winu^r, the slaves should have four pounds of bread each in the day ; from the time that they 
begin to dig the vineyard, to the rifiening of the figs, they should have five pounds each ; after whicn 
they should return again to four.” (Cat., cap 56 ) To this bread, fliero was. a daily allowance of wine ; 
during the three months that immediately followed the vintage, the servants drank a weak kind of wine 
called /ora. The manner lu which this liquor was made, is described both by Pliny and Columella ; and 
from the description given b/ them, it may well lie supposed to be as good as the small beer given to 
servants in Britain. (Ptin. Nat. Hut , lib xiv. cay 10 ) It does not ai^iear that the Homan slaves were 
much restricted ih the quantity ; Cato mentions no measure ; he only says, that they have this to drink 
for three months after the vintage ; he proceeds in this manner : “In the fourth month,* each should get 
a hemina of wine in the day, which is at the rate of two and a haWeojtgH In the month ; in the fifth, 
sixth, seventh, and eighth months, each a aetlary in the day, wmch is five cangd in the month ; in (he 
ninth, tenth, and eleventh, each three hemiiut in the day, which is an amphora in Che month. More 
than (his, at the saturnalia and compitalia, to each man was given a ceng/us The quantity of wine for 
eat'h man in the year is eight quadrantaU; however, as addition must be made according to the work in 
which the slaves are employed, it is not too much for ca#h of them* to drink ten qfiadrantals in the year.” 
This allowance of wine, it must be acknowledged, was not inronsidernble, being at least scv'cnty-four 
gallons in the year, or at an average 1*62 parts of a pint in the day. 

92. itesides bread ami wine, the slaves got jvhni iVas called pulmeutarinni, wliidi an- 
t.jiwcrs to what in sonic parts of the country is called kitfhen dripping or fat, (2Vzn. 

Ilis/., lib. xviii. cap. 8.) For this purpose Cato recommends tlie laying up as 



Duck [. 


AGRICULTUIIE OF THE UOMANa 




piany fallen olives as can be gathered ; afterwards the early olives from which ilie smolleat 
quantity of oil is expeqU^d ; at the same time observing that tlicsc must be given sparingly, 
that they may last tlie longer. When tlie olives arc finished, he desires salt fish and 
vinegar to be given, and besides, to each man a sea-tarius of oil in die month, and a 
\nodius of salt in tlicayear. {Cat.fca\i» 18.) Columella, for this purpose, directs apples, 
pears, and figs, to be laid up : he adds, if tliere is a great quantity of tliesc, the rustics 
arc secured in no small part of their meat during the winter, for they serve for dripping 
or fat. (6b/., lib. xii. cap. 14.) 

Subsect. 3. Of the Beasts of Labour used by the Romam» 

93. The labouring cattle used by the Romans, as well as by all the ancient nations, were 
chiefly the ox, the a<js sometimes, the mule for burdens, and but very rarely the horse. 
The horse, however, was reared ; but almost exclusively for the saddle, the chose, or 

^for war. ilic respect for the ox which existed among the Egyptians, Jews, and Greeks, 
was continued among the Romans, so inuch so tliat Varro, and afler him (^lumella and 
Pliny, adduce an instance of a man having been indicted and condemned, for killing one 
to please a boy wlio longed for a dish of tripe. 

94. The breeding, brealcing, feeding, and working of the ox are ve^y particularly treated 

of by the ancient authors. * • 

95. BiUls^ says Palludius, ** should be tall, with huge members, of a mij^dle age, rather young than old, 
of a stem countenance, small horns, a brawny and vast neck, and a confined belly.’* (Pa/,lib. iv. 
sect. 11.) 

I'tJ The entvs Columella “ most approves of, arc of a till make, long, with very large belly, very broad 
forehead, eyes black and 0 |>cn, horns graceful, smooth, and black, hairy cars, strait jaws, very large 
dewlap aud tail, and moderate hoofs and legs.” (6W., lib vl cap. S2].} « 

97. Breeders both of horses and cows, Virgil observes, should attend principally to the 
make of tlie female. ** If any one,” says he, ** fond of the prize at the Olympic games, 
breeds horses ; or if any one breeds stout bullocks for the plough, he chiefly attends to 
the make of the mother, who ought to be large in all her parts.” (Georg., iii. v. 49.) llie 
same maxim is enforced scientiflcally by Cline. [Commun- to Board of jig., vol. iv.) 

98. I'or breaking and training cattle to the yoke, Varro and Columella give very parti-* 
cular directions. ** To break bullocks,” says Varro, “ put tlieir necks between forked 
stakes ; set up one for each bullock, and give them meat from tlie liand ; they vill become 
tractable in a few days : then, in order Uiat by degrees they may become accustomed to 
the yoke, let an unbroken one he joined with a veteran, whom he will imitate; {lien 
let them go upon even ground without a plough ; then yoked to a light plough in a sandy 
soil. ITiat they may be trained for carnages, they sliould first be put to empty carts, and 
driven, if convenient, through a village or town ; the habit of hearing frequent noise, and 
.seeing a variety of objects, will soon make them fit for use. ( Tur., lib. i. cap. 20.) 

99. Training commences witii the calf stale ; and ** calves,” says Virgil, “ which 
you intend for country labour, should be instructed wiiile their youthful minds are 
ti actable, and their age manageable ; first bind round their necks wide wreaths of tender 
twigs; then, when their free necks have been accustomed to servitude, put real col lare 
u|»«n them ; join bullocks of ecjual strength, and make them step together ; at first let 
them frequently be employed in drawing along llie ground wheels witliout any carriage 
upon them, so that they may print tlieir steps only ujion the top of rJic dust ; al’terwards 
let the beechen axle groan under tlie heavy load, and the i>ole draw' Ihe wheels joined t<» 
the weiglity carriage,” (Georg., iii. v. 163.) 

100. Labouring oxen were fed with tlie mast or nuts of the beech or sweet chestnut, grape 
stones and husks after being jiressed, hay, wheat and barley straw, bean vetch and lupine 
chatT^ all parts of corn and pulse, grass, green forage, and leaves. The leaves used 
were those *of the holm oak, ivy, elm (considered the best), the vine, the poplar, &c. 
TIic poplar leaves were mixed witli the elm leaves to make (hciii hold out, and wdien there ■ 
were no elm leaves, tlieii oak and fig leaves were u.sed. (Cat., cap. 54.) I'lio food pre 
ferred before all otlutrs hy Columella, is good jiasturage in summer, and hay and com in 
winter; hut he says the food and manner of feeding difier in difierent countries. 

101. Oxen were worked pairs abreast both with tJie cart and plough, and stood in the 
stables also in pairs, in bubilia or stalls formed on puri)o.*>e. 'rtiey were carefully matched, 
in order that the stronger might not wear out the weaker. They were yoked 'either by 
tlie horn or neck ; but th« liittcr inoile was greatly preferred. 

102. VoAtufi luf the horns, t'ohimplla oljsorves, ** is rondcnined by almost all who have written on hus< 
baiiilry ; Invause rattle can exert more strenalh tVom the neck and breast, than the honis j as in the one 
way, they press witit the whole weight and bulk of their bcxiics; whereas in the otlier way, they are tor^ 
nieiittxl with havicu their heads drawn biK'k and turned up, and with difficulty tftir the surface of the , 
earth with a light plough.” (Cot, lib. iL cap.4]. 22.) , 

10.3. Ojv/t, when in the plough, were not allowed to go a great way witliout turning ; 
one hundred aud twenty feet w^as tlie length fixed upon, and further than tin's it was 
(iKHight improper for them to pull hard witliout stopping. ITic Reverend A. Dickson 
thinks it jirobable, that the breaks or plats for the difierent kinds of corn and pifiso 
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were laid out nearly of this length and breadth ** (ffusb, of the Anc., ii.,452.) ; and there 
appear grounds for concluding that the case was the same amongodie Jews and Greeks. 
It was tliought proper tliat oxen, in ploughing, should be allowed to stop u little at the 
turning, and when they stopped, tliat tlic ploughlVian sliquld put the yoke a little forward^ 
that so tlicir necks might cool. “ Unless their necks afc carefully and regularly cooled,’* 
says Columella, “ they will soon become inflamed, and swelling!^ and ulcers will arise.** 
The same author directs that ** the ploughman, when he has unyoked his oxen, must rub 
them afler they are tied up, press their bocks with his hands, pull up their hides, and not 
suffer them to stick to their bodies ; for this is a disease tliat is very destructive to working 
cattle.” No food must be given tliem till tliey have ceased from sweating and high 
breathing, and then by degrees, in portions as eaten ; and afterwards tlicy are to be led to 
the water, and encouraged by wliistling.” (Co/., lib. ii. ca]). S.) 

104. In purchasing* ivorkitig oxca, Varro directs to choose such as have “ spacious horns, 
rather black tlian otherwise, a broad forehead, wide nostrils, a broad chest, and tliick,, 
dewlap.” (LiJi. i, cap. 20.) All the Homan authors agree that the best colour of the body 
is red or tlark brown ; that the black ar« horilier, but not so valuable ; that tlic hair should 
be short and thick, and the whole skin very soft to the toucli j the body in general veiy 
long and deep, or, asj Columella and PalKadius express it, compact and square. The 
paiiioular parts they also describe at length in terms such as would for the most part be 
approved by experienced breeders of cattle ; making due allowance for the diflercncc be- 
tween choice for w'orking, and choice for fatting. They all concur ia recommending 
farmers to rear at home what oxen they want, as those brought from a -distance often 
disagree with the cliange of soil and climate. 

105. The ass was the animal next in general use* Varro says they w'ere chiefly used for 
cari-ying burdens, or for the mill, or for ploughing where the land was light, and that they 
were most common in the south of Italy, especirdly in Campania. (Lib. ii. cap. 6.) lie 
gives directions for breeding and rearing them ; and states that the female should not 
be allowed to work when in an advanced state of pregnancy, hut (hat (he iniilc docs 

, not improve by indulgence in labour. The foul is removed from the dam a yctu' after being 
ftKtled, and broken for labour in the thiid year. 

100*. ^fulcs, Columella says, ** arc very proper both for the road and the plough, provided 
they are not too dear, and the stiff lands do not requiie the strength of tlu* ox.” “ Mules 
and liinni,” Varro observes, “ arc of two kinds ; the first being the oflspring of a niare and 
an a«, and the second of a horse and an ass. A hinmis is less tJuin an ass in the body, com- 
monly of a brighter colour ; his cars, mane, and tail like those of the lior.se. ITie mule is 
larger than the ass, but has more of the character of that animal in its parts than the 
hiniuis. To breed mules, a joung jackass is put under a marc when he is foaled, and 
being reared with her is admitted to her (he third year ; nor does he despise the mare on 
account of former habits. If you admit him younger he soon gets old, and his olfspriiig 
is less valuable. Persons who liave not an ass which (hey have brought up under a mare, 
and w’lio wish to Iiavc an ass for admis.sion, choose the largest and the handsomest they 
c.an find, from a good breed.” [Farro, lib. ii. cap. 8.) Mules are fed like tlie ass, on 
spray, leaves, herbage, hay, chaff, and corn. 

107. I'he horse was scarcely-, if at ally used in Roman agriculturej but was reared for tlic 
saddle and the army, by some farmers. Varro and Columella are particular in theii 
directions as to the choice of marcs, and breeding and rearing their young ; but as tliese 
contain notliing very remarkable, wc shall merely remark tliat the .signs of future merit 
in a colt arc said to be a small head, well formed limbs, and contending with other colts 
or horses foi superiority in running, or in any otiicr thing. 

108. 'The dog is a valuable animal in every vnenclosed covntfyy and was kept by the 
Homan farmers for its use in assisting the shepherd, and also for watching. Varro men- 
tions two kinds . one for hunting, wliich belongs to fierce and savage beasts ; and one for 
the shepherd and the watch-box. Tlic latter are not to be bought from hunters or 
butchers, because these arc either lazy, or wall follow a stag rathei* tlian a sliecp. Tlic 
best colour is white, because it is most discernible in the dark^. 'I'hcy must be fed in (he 
kitchen with bread and milk ; or broth with bnibed bonc.s, but never with aninial food, 
and nevey allowed to suffer from hunger, les«. they attack (he flock, lliat tlicy may not 
be w'oundcd by other licasts, tlicy wear a collar made of strong leather set with nails, the 
inw'ard extremities of which are covered with soft Icatlier,^ tlmt the hardness of tlic iron 
may not hurt their necks. If a wolf or any otlicr beast is w'ounded by tlicsc, it makes 
^other dogs that have not the collar remain secure. ( Tarr., lib. ii. cap. 9.) 

^ Subsect. 4. Of the Agricultural Implements of the Romans, 

109. The Romans ujed a great many instruments in. their culture* and farm manage- 

ment ; but their particular forms and uses are so imperfectly described, that very little is 
known concerning them. ' . 

The plough, the most imporUuit instrument in agiicidture, is mpiitioned by Cato os 
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0two kinds, oucdVir strong, and tlic otiicr for light, soils. Varro mentions one widi two 
mould boards, witlf wli^^ he says, when tiiey plough after sowing the seed, \hcy are said 
to ridge.** Pliny mentions a plough witli one mould board for Uie same purpose, and 
Olliers with a coulter, of which, he says, there are jnany kinds. It is probable indeed, 
.1^ the Rev. A. Dickon has rein^-kcd, Uiat tlic ancients had many kinds of ploughs, 
though, perhaps, not so scientifically constructed as those of modem times. “ 'ITiey had 
ploughs,” he says, “ witli mould Ixiards, and without mould boards ; with and without 
coulters ; with and williout wheels ; with broad and narrow pointed sliares ; and witli 
shares not only witli sharji sides and points, but also with lugh-raised cutting tops.” 
{Husb. of tfie An.i ii. 388.) Rut amidst all tlii.s variety of ploughs, no one has been able 
to depict the simplest fonn of tliat implement in use among die Romans. Professor John 
Marlyn, in Ins notes to Virgil’s Georgies, gives a figure of a modern Italian plough to 
illustrate Virgil’s description. Rosier says tlie Roman plough was the same as is still 
used in the south of France 11.) Some autliors have made fanciful representations 



of it of the rudest construction ; oUicrs have exliibitcd more refined pieces of gncchanism, 
but most improbable os portraits. 

111. From ilve different parts of the plough mentioned by the Roman authors, a 

iigure has boon imagined and described by the author of tl»e Husbandry of the 
Ancients, which, from his practical knowledge of agriculture, and considerable classi- 
cal at tain men ts, it is to lie regretted he did not live to sec delineated. A plough in 

u>c from time irnmemoiial in Valeiilia {fg. 12.), is supposed to come the nearest to • 

the common Roman imple- 
ment. In it we have the 
buris or head (a) ; the temo, 
or beam ('^) ; the stiva, or 
handle (c) ; tlie dcntale^ or 
sliarc head ( J) ; and tlic vo- 
mer or share (c). Tlie otlier 

parts, the aura* or mould 

iioard, and tlie cultcr or 

coulter, composed no part 
of the simplest form of Ro- 
man plough j the plough- 
slaft*, or paddle, w'as a detached part ; and the manicula, or part which tlie ploiiglmian 
took hold of, was a short bar fixed across, or initi the handle, and the draught pole (y) 
was that part to which the oxen were attached. 

112. The plough described by Vjrml had mould board, and was used for 
covering seed and ridging 
but that which ue have de- 
picted, was the common 
form used in stirring tJic 
soil. To supply the place 
of our moiild boards, tliis 
plough required either a 
sort of diverging stick (g), 
inserted in the share*head, 
or to be held obliquely and 
sloping' towards tlie side to 
which the cartli was to be 
turned. Tlie Romans di^ 
not plough tlieir fields in 
beds, by circumvolving fur- 
rows, as we do ; but the cat- 
tle returned always on the 
same side, as in plougliing 
with a turnwrest plough. 

113 Wheel ploughs, Lasteyrio' thinks, were invented in or not long before die time of 
Plidy, who attributes the •invention to the inhabitants of CisalpincGaul. Virgil see^s 
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to have known such ploughs, and refers to ti^em in his Geor^ks^ lir the Oreek nuHi|[^ 
ments of antiquity arc only four or five examples of these. Ijk^yne has given figures 
of three wheel ploughs from Caylus's Collection of Antiquities 13. a and d), and. from 
a Sicilian medal (c). 

114 The urqyex, or irpex> seems to have been a pla.ik with sev^al teeth, used as our 
brake or cultivator, to break rough ground, and tear out roots and weeds. 

1 15. The crates seems to have been a kind of harrow ; 

1 16. The rastrum, a rake used in manual labour ; 

117. The sarculum, a hand hoe, similar to our draw hoC; and 

ns. The man'Ot a hand hoe of smaller size. 

119. The Idftens (bi-dens) seems to have been a two-pronged hoe of large size, 
with a hammer at the otlier end used to break clods. These w'cre used chiefly 
in cultivating vineyards. 

li^O The liifo seems to have been a spade {ftg. 14.), and the pala a shovel or 
sort of spad^, or probably a synonym. Tlic ligo and pala were made of wood 
only, of oak shod with iron, or with tlt^ blade entirely of iron. 

121. llic securis seems to have been an axe, and the same term was applied to 
the blade of the pruning knife, which was formed like a crescent. 

liI2. The doMra was a kind of adze for cutting roots in tree culture. 

123. The reaping hook seems to have been tlie same as that m modern use ; some were 
used for cutting off the eai-s of far or maize, and these, it may be presumed, were not 
serrated like our sickles ; others for cuc^ing wheat and 
barley near tlic ground, like our reaping hooks. In llie 
.south of Gaul, Pliny informs us, they hatl invented a reap- 
ing machine : from his description tliis machine must have 
borne a considerable resemblance to that used in Sntlulk, 
for cn)pping the heads oil* clover left for seed, and not 
unlike other modern attempts at an engine of this descrip- 
tion. (SeeJ^. 16.) 

124. 'There were threshmji for manual labour, 

and for being clrawm by horses; and some for striking off 
the cars of corn 15.), like what are cal k-d rippling 
combs, for combing off the capsules of newly pnllc>d flax. 

125. A variety tf other instruments for cleaning corn, 
and for the wine and oil press, arc mentioned ; but too 

obscurely to admit of exact description. 

SuBstCT. 5. Of the Agricnltural Operations of the Ro7nans, 

126. Of simple agricultural operations, the most important arc ploughing, sowing, 
and reaping ; and of such as are compound, or involve various simple operations, fallow - 
ing, manuring, weeding, ami field-watering. 

127. Plou^hin^h universally allowed to be the most important operation of agri- 
culture. “ What,” says Cato, “ is the best culture of land? Good ploughing. 
What is the second? Ploughing in the ordinary way. What is the third? Laying 
on manure,” (Cap. Ixi.) The season for ploughing was any time wdiei. land was not wet : 
in tile performance, the furrow is directed to be kept equal in breadth throughout, one 
furrow' equal to another; and straight furrows. Tlie usual depth is not mentioned, but it 
was probably considerable, as Cato says corn land should be of good quality for tw'o feet 
in depth. No scamni or balks (hard unmoved soil) were to be left, and to ascertain that 
this was properly attended to, the farmer is directed, when inspecting the work done, to 
push a pole into the ploughed land in a variety of places. The plough was generally 
drawn by one pair of oxen, which were guided by the ploughman without the aid of a 
driver. In breakingup stiff land he was expected to plough half an acre, in free land 
an acre, and in light land an acre and a half, each day. Land, os already noticed 
(10.3. ), was ploughed in square plots of 120 feet to the side, two of which made a jugcnim 
or acre. A similar praciipe seems to have existed among ^the Eastern nations, and is 
probably alluded to in the book of Samuel 'chap, xiv. 5. 14.), where Jonathan and his 
armour-bearer are said to have slain about twenty men within half an acre, or literally 

half a fuiTOw of an acre of land." ^ t 

IStS* Faliotvin^ was a unii^rsal jtractice among the Jtomxtns* In most cases, a crop and 
a year’s fallow succeeded each other ; though, when manure could be got, two crops or 
*more were takca in succession ; and on certain rich soils, which Pliny describes os 
favocrable for barley, a crop wa.s taken every year. In fallowing, the lands were first 
ploiiglied after the crop was removed, generally in August; they were i^ain cross- 
ploughed in spring, and at least a third time before. sowing, whether spring com or 
winter corn was the crop. Tlicre was, however, no limit to the number of plougVings 
and wclings, and, when occasioned required, manual operafrons ; Uie object being, as 
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Hieophrastus obiicrves, ** to let the earth fcv^l die cold of winter, and the aim of aummer, 
to invert the soil^ and rtmder it free, light, and clear of weeds, so that it can most easily 
adbrd nourishment" (TAeo. de Cans. Ptani., lib. iii. cap. 25.) 

1 29. Manuring was held in such higlr esteem by the Romans, that immortality was 
given to Sterculius for* the invent! Ai. 'fhey collect^ it from every source which has 
been thought of by the modems; vegetable, animal, and mineral, territorial, aquatic, and 
marine. Animal dung was divided into three kinds, that produced by bir^ that by 
men, and that by cattle. Pigeon-dung was preferred to all, and next human ordure and 
urine. Pigeon-dung was used os a top-dressing ; and human dung, mixed wiUi clean- 

, ings of the villa, and with urine, was applied to the roots of tlic vine and the olive. “ M. 
Varro,” says Pliny, “ extols die dung of thrushes front tlie aviaries, as food for swine 
and oxen,fland asserts that tliere is no food that fattens diem more quickly." Varro pre- 
fers it also as a manure ; on wliich Pliny observes, “ we may have a good opinion of die 
manners of our dmes, if our ancestors had such large aviaries, as to procure from them 
•cfuiig to their fields." (iVoi. lib. xvii. cap. 9.) Dunghills inhere dieted to be 

placed near the villa, their bottoms hollowed out to retain die moisture, and their sides 
and top defended from the suit by twdgs and leaves. Dung usually remained in the 
heap a year, and was laid on in autumn and spring, the two sowing seasons. No more * 
was to be spread dian could be ploughed in the same day. Crops tRat were sickly igrere 
revived by sowing over them die dust of dung, especially that of birds, that is, by what Is 
now called a top-dressing. Frequent and moderate dungings are recommended as pre- 
ferable to occasional and very abundant supplies. Green crops, especially lupines, were 
sown, and before diey came into poll ploughed in as manures : they were also cut and 
buried at the roots of fruit trees for the same purpose. Trees, twigs, stubble, *&c., were 
burned for manure. Cato says, << If you cannot sell wood and twigs, and have no 
stone that will bum into lime, make cliarcoal of the wood, and burn in d)e com fields the 
twigs and small branches that remain. ” Palladius says that lands which have been 
manured by ashes of trees will not require i .anure for five years.” (Lib. i. 6.) Stubble 
was very generally burned, as it was also among tlie Jews, Lime was used as a manure, 
especially for vines and olives. Cato gives particular directions how to form the kiln 
and burn it. He prefers a truncated cone, ten feet in diameter at the bottom, twenty 
ft'ct high, and three feet in diameter at tlie top. The grate covers the whole bottom ; 
there is a pit below for the ashes, ;uid two furnace-doors, one for drawing out the burnt 
stone, and the other for admitting air to Uic fire. Tlic fuel used was wo^ or charco^. 
(Cap. 38.) 

1 30. Marl w'as known to the earlier Homan authors, but not used in Italy. It is men- 
tioned by riiny as Iiaving been “ found out in Britain and Gaul It is a certain ricli- 

ness of earth," he says, “ like the kernels in animal bodies that are increased by fatness.” 
Marl, he says, was known to tlic Greeks, “ for is lliere any thing,” he adds, “ that has 
not been tried by them ? 'llicy call the marl-like white clay leucargillon, which they use 
in (lie lands of Megara, but only where they arc moist and cold." {Kat. Hist., lib. wii. 
cap. 5. 8.) But tliough the Homans did not use marl, because they had not dis- 
covered it in Italy, they were aware, as Varro and others inform us, of its use. “ When 
I inarched an army,” says Varro, to the Hliiiie, in Transalpine Gaul, I passed through 
some countries where I saw the fields manured with white fossil clay.” (Lib. i. 
cap. 7.) 'lliis must have been either mail or chalk. 

131. Saving w'as perforaied by hand from a basket, as in modern times ; the hand, as 
l*Jiny observes, moving with the step, and alw'ays with the right foot. Tlic corns and 
leguminous seeds were covered with the plough, and sometimes so as to rise in drills ; the 
smaller seeds with tlic hoe and rake. 

1 32. In reaping com, it was a maxim, that it is “ better to reap two days too soon than 
tw’o ilays too late." Varro mentions tlirce modes of performing the operation : cutting 
close to tiic ground with books, a handful at a time ; cutting off their cars with a curved 
stick, and a saw attached ; and cutting the stalks in the middle, leaving the lower part or 
stubble to lie cut afterwards. Columella says, Many cut tlic stalks by the middl^ with 
ilrag-liooks, and these either beaked or tootlicd : many gatlier the ears with^Tn^^a?, and 
others w'ith combs, lliis method docs very well wdicre Uic crop is thin ; but it U very 
troublesome where Uie com is tliick. If, in reaping wiUi hooks, a part of the straw 
is cut off with the cars, it is immediately gathered into a heap, or into the nubilarium, and 
after l)eing dried, by being exposed to tlic sun, is threshed. But if the cars only are cut 
ofi^ they are carried directly to the granary, and threshed during the winter." (£Wt, lib* ii. 
cap. 21.) To th^ modes Pliny odds t^t of pulling up by the rootii^ and remarks, * 
generally, that, “ where they cover tlieir houses with stubble, they cut Mgh, to preqpre 
this of as great a length os possible ; when there is a scarcity of hay, (hey cut low, tba^ 
straw may bo added to the chaff.". * (Nat, Hist,, lib. xviii. cap. 30.) 

133.* A rrnping machine w»c?d in the plains of Gaul, U mentioned both by Pliny and Palladius. whi^ is 
thus doMriUctl by the latter i — In the rlaini of Oaul, they use this quick way of reaping, and, without ' 
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reapers, cut large fields with an ox lii one tlay. For this purfiosc a mochinc Is m^de, carried u|X>ii two 
wheels; the ^iiare surface has Iwards erected at the kkle, which, sloping oiitwanlr, make a wider space 
above ; the board on the fore part is lower than the others ; iiixin it there are a great many small teeth, 
wide set in a row, answering to the height of the cars of the corn, and turned upwards at the ends; 
on the liack i>art of this niachiite two 
short shafts are fixed, tike the |K)1cs 
of a litter ; to these an ox is yoked, 
with his head to the machine, aini 
the yoke and traces likewise turned 
the contrary way ; he is well trained, 
and does not go faster than he is 
driven. When this machine is pushed 
through the standing corn, all the 
cars are comprehends by the teeth, 
and heaped up in the hollow {lart of 
it,l>eing cut oli'fVom the straw, which 
is left behind ; the driver setting it 
higher or lower, as he finds it neces- 
sary ; and thus, by a few goings and 
returnings, the w hole field is reaued. 

This machine .ioes very well in nlain 
and smooth fields, and in places 
where there is no necessity for fecHl- 
• ing with straw." (Fa/ , hb. vii. tit 2 ) 

A conjectural delineation of this ina- 
chin)* (Jig. 16.) is given by Lastcync, 
in his Collection des Machinest 4^* 

134. The Romans did not bind fheyr corn into shuavesj as is custoit'ary In northern cli- 
mates. When cut it was in gc* "nt directly to tlie area to be threshed ; or, if the 

ears only were cropped, sent ' to the barn. Among the Jews, Egyptians, 

and Greeks, the corn was bound m ^ ; or at least some kinds were so treated, as 

appears from the story of Ruth “ gleaning among the sheaves of Joseph’s dream, in 
w'hich his “ sheaf arose and from the Iiarvcst reprcsente<i by Homer, on one of the 
compartments of Achilles’s shield, (/A, lib. xviii. 550.) Reapers were set in bands on 
the opposite sides of tlic field or plot, and w'orked tow’ards the centre. As the land was 

f ploughed ill tlie same manner from the sides to the middle, there was an open fimow 
left there, to which the reapers hastened in the way of competition. A reaj)er was 
expected to cut dow'U a jugcrum of wheat in a day and a half ; of barley, legumes, and 
medica or clover, in one day ; and of flax in three days. 

135, Threshing was performed in the area or threshing floor, a circular space of from 40 
td'dO feet in diameter, in tlio open air, watli a smooth hard surface. The fbH>r w as generally 
made of well wrought clay mixed with amurca or the lees of oil ; sometimes it was 
paved. It was generally pl.accd near the nubdarium or bam, in order tJiat when a 
sudden shower happened, during the process of threshing, the cars might be carried in 
there out of the rain. Sometimes also tlic ears or unthreshed corn of the whole farm 
were first put in tliis bam and carried out to the area afterw.ards. Varro and Columella 
recommended that the situation of the area should be high and airy, and within sight of 
the farmer or bailiff’s house, to prevent fraud ; distant from gardens and orch.ards, 
because, though dung and straw arc beneficial to the rot>ts of vegetables, they are de- 
structive w’hen they fall on their leaves.” ( Var., lib. i. cap. 51.) 

I.‘3<5. The corn bang spread over the atca a tbot or two 17 

in thickness, was threshed or beaten out by the hoofs 
of cattle, or horses driven round it, or dragging a m.i. 
chine over it. This machine, Varro informs us, was 
** made of a board, rough with stones or iron, with a 
driver or great weight placed on It.” A machine com- 
posed of rollers ttudded with iron knotis, and furnished 
with a scat for the driver (Jig. 17.), was used in the 
CarUiagiiiian territory. Sometimes also they threshed 
with rods or flails. Far, or Indian com (Zha Mbjfs 
I*), was generally hand-picked, or passed through a 
band mill 

137. Com was cleansed or mnno^joed by throwing it from one par/ of the floor to another 
(in Ihe w'ind when there was any), with a kind of siiovcl called ventdabrum ; tuiother im- 
plement, called a van, probably a kind of .sieve, was used when there w.'i.s no wind. After 
being dressed, tlie corn was laid in the granary, and the straw citlior laid aside for litter, 
or, what is not a little remarkable, ** sprinkled with brine ; then, when dried, rolled up in 
bundles, and’fc given to the oxen for hay,” (P/in. Nat. Jlist., lib. xviii. cap. .‘M>.) 

13S. Hay-7nafdng among the Romans was performed^ much in the same way as in 
nioder^ times, llic meadows were mown when the How'ers of tliu grass began to fade ; 

** as it dries,” says Varro, ** it is turned with forks; it is then tied up in bundles of four 
pounds each, and carried home, and what is left strewed upon the meadow is raked 
together, and added to the crop.” “ A good mower,” Columella informs us, “ cuts a 
jugerum of meadow, and bimi.s twelve hundred buiuH^ of hay.” It is probable tliat this 
quantity, which is nearly two tons, was tlic produce jier acre of a good crop. A j^ccomi 
crop was cut, called cordum, and was chiefly used for feeding slieep in winter. Hay 




Dook I. 


AGRICULTURE OF THE ROMANS. i?7 

• 

was also made of leafy twigs for the same, purpose. Cato directs the bailiflT to ** cut 
down poplar, dm, ajSd o«k spray, and put them up in time, not c^er dry, for fodder for 
tJie sheep.” (Cap. 5.) 

139. Weeding and stirring the soil were iierformed, tlie first by cutting with a hook, or 
pulling the weeds up wjth die hond^ and tlic second by sarcliiig or hoeing. Beans were 
hoed three times, and corn twice : the first time they were earthed up, but not the second or 
third ; “ for,” says Columella, “ when the corn ceases to tiller, it rots if covered with 
earth.” Lupines were not sarcled at all, “ because so far from being infested with weeds, 
they destroy them.” Horseshoeing was also practised, the origin of which is thus given 
Jjy Pliny : — “ We must not omit,” says he, “ a particular method of plougliing, at tliis 
time practised in Italy beyond the Po, and introduced by the injuries of war. Tlie 
Salassi, when they ravaged tlie lands lying under the Alps, tried likewise to destroy the 
panic and millet that had just come above ground. Finding tliat the situation of tlie crop 
prevented them from destroying it in tlic ordinary way, they ploughed the fields; 
fmt the crop at lyirvcst being double what it used to be, taught die farmer^to plough 
amongst the corn.” This operation, he informs us, was performed, cither Mdicn the stdk 
was beginning to appear, or when the plant had put forth two or three leaves. The 
corn being generally sown in drills, or covered with the plough, os to come up in 
rows, readily admitted this practice. * • 

IdO. Pasturing and harrowing com, when too luxuriant, were practised. Virgil says,’ 
“ Wliat commendation shall I give to him, who, lest his com should lodge, pastures it 
while young, as soon as tlic blade equals the furrow.” (Ucor., i. 111.) Pliny directs 
to comb the corn with a harrow before it is pastured, and sarclc it afterwards. 

HI. Watering on aXoxgo scale was applied both to arable and grass lands.* Virgil 
advises to “ bring down the waters of a river upon the sowm com, and when the field is 
parched, and the phants dying, convey it from the brow of a lull in channels. {Geor., i. 
lOG.) Pliny mentions the practi(!e, and observes that tlie water destroys tlic weeds, 
nourishes the corn, and serves in jilacc of sarcling. Watering grass lands was practised 
wherever an opportunity olfercd. “ As much as in your power,” says Cato, “ make wa- 
tered meadows.” Lund tJiat is naturally rich and in good heart, says Columella, “ does 
not need to have water set over it, because the hay jiroiiuced in a juicy soil is“bctter than 
tliat excited by water ; w’hen the poverty of tlic soil requires it, howewr, water may be 
set over it.” The same author likewise describes, veiy- particularly, tlic position of the 
land most proper for water meadows. Ncilhej- a low field,” says he, “ witli hollowsf 
nor a field broken with steep rising grounds, are proper. Ihc first, because it contains 
iiH} long the water collected in tlie hollows ; the last, because it makes the water to run 
too quickly o\cr it. A field, however, that has a inoileratc descent, may be* made a 
meadow, whether it is rich or poor, if so situated as to be watered. But tlie best situation 
is, where tlic surface is smooth, and the descent so gentle, as to prevent either sliowers, or 
the rivers that overfiow it, from remaining long ; and, on tlic other hand, to allow the 
water that comes over it gently to glide ofl'. llicrcfore, if in any part of a field intended 
for a ineatlow, a pool of water should stand, it must be let off by drains ; for tlic loss is 
equal, cither from too much water or too little grass.” [Col.^ lib. ii. cap, 17.) 

14‘J. Old water meadows ircre renewed b)'eaki?ig up and soieing them with corn for 
tJiree years ; the third year they were laid down with vetches and grass seeds, and then 
watered again, but “ not with a great force of water, till the ground had become firm and 
Liound together with turf.” (CW., lib. ii. cap. 18.) Watering, Pliny informs us, was 
coinmciiced immediately after the equinox, and restrained when the grass sent up flower 
stalks ; it was recommenced in mowing grounds, after die hay season, and in pasture 
lands at intervals. 

1 43. IJrainingi diough an operation of an opposite nature to watering, is yet essential 
to its success. * It was particularly attended to by tlie Homans, both to remove surface 
w^ater, and to intercept and carry off under the surface the water of springs. 
(Tato gives directions fo^ opening the furrows of sown fields, and clearing them so as the 
water might find its way readily to the ditclics : and for wet-bottomed lands he dirocts 
to make drains three fet^t brodd at top, four feet deep, and a fbqt and a quarter Vide at 
the bottom ; to lay them w’ith stones, or, if tliese cannot be got, widi willow rods placed 
contrariwise, .or twigs tied togetlier. (Cap. 43.) Columella directs both open and 
covered drains to bo matlc sloping at the sides, and in addition to what Cato says respecting 
the water-ways of covered drains, directs to make the bottom narrow, and fit a rope made 
of twigs to it, pressing the rope fimily down, and putting some leaves or pine bntnclios 
over it before tlirow'ing in tlie earth, Pliny says the ropes may be madc.of straiv, and 
tliat flint or gravel Aay be used to form Uic water-way, filling the excavation lialf full, 
or to within eighteen iuches of the t^p. 

144. Fencing was perfonned by^xlie Homans, but only to a limited extent. Varro 
says the limits of a farm sliould lie fenced (rendered obvious) by planting trees, tlmt 
families may not quarrel wiOi tlicir iicighl>oui'!i, aud that the limits may not want tlie* 
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decision qf a judge.” (Lib. i. 15.) Palio^lius directs to enclose meadows, and gardens, 
and orchards. ColuihcHa mentions folds for enclosing the caule iA tlic night-time ; but 
tlie cliief fences of his time were the enclosures called parks for preserving wild beasts, 
and forming agreeable prospects from the villas of tlie wealthy. Pliny mentions these, 
and says they were the invention of Fulvius Luj^inus. {Nai* Hist,, lib. viii.) Varro 
describes fences raised by planting briars or thorns, and training them into a hedge ; and 
Uiese, he says, have the advantage of not being in danger from the burning torch of the 
wanton passenger ; &nces of stalks, interwoven with twigs, ditches with earthen dykes, 
and walls of stone or brick, or rammed earth and gravel. (Lib. i. cap. 14.) 

145. Trees were pruned and felled at ditfei'cnt times, according to the object in view- 
The olive was little cut ; the vine haul a winter dressing, and one or two summer 
dressings. Green branches or spray, of which tlie leaves were used as food for oxen and 
sheep, were cut at the end of summer ; copse wood for fuel, in winter ; and timber trees 
generally in that season. Cato, however, directs that trees which are to be felled for 
timber sluiuld be cut down at different times, according to their natui^ : such as ripen 
seeds, when the seed is ripe ; such as do not produce seeds, when the leaves drop ; such as 
produce botli flowers and seeds at tlie same time, also when the leaves drop ; but if they 
are evergreens, such as the cypress and pine, they may be felled at any time. 

. 146. Fruits gathered by hand. The ripest grapes were cut first ; such as were 
'selected for eating wer§ carri^ home and hung up ; and th<>sc for the press w'ere put in 
baskets, and carried to the wine-»'ress to be picked and then pressed Olives were plucked 
by hand, and some selected fo»- • ; the rest were laid up in lofts for future bruising, or 
tliey were immediately presi. as could not be reached by ladders, Varro directs 

to be struck with a r^d rather ui-.. jh a rod, for a deep wound requires a physician.” 
It does not appear that green olives were pickled and used as food as in modem times. 

147. Such are the chief agricultural o)teratums <f the Romans, of which it cannot fail to 
be observeil as most remarkable, that lliey differ little from wliat we know of tlie rural 
operations of the Jews and Greeks on the one hand, and from the practices of modern 
times on tlie other. 

SuBSECT. 6. Of the Crops cultivated, and Animals reared by the Romans, 

148. The cereal grasses cultivated by the Romans were chiefly the triticum or wheat, tlie 
far, or Indian com (/^a), and the hordeum or barley ; but they sowed also the silif^o or 
firye, the holcus or millet, the panic grass (Pdnicum 7 nili 2 iceum), and the avena or oat. 

149. €f legumes they cultivated the faba or bean, the jnsum or pea, the lupiniis or 

lupine, the ervum or tare, the lens or flat tare (/Atliyrus Ciccra), the chickling vetch (La- 
tliyrus satlvus), the cliickor mouse pea (Ciccr ariethium), and the kidneybean (/4ias^lus). 
The bean was used as food for the servants or slaves, the others were grown principally 
for food to the labouring cattle. IB 

1.50. The sesamum, or oily grain (5^esamum orientale L,) 

(fg, 1 8. ), wos cultivated for the sced^ ftom which an oil was 
expressed, and used as a sulistitute for that of olives, as it 
still is in India and China, and ns the oil of the poppy is 
in Holland, that of the walnut in 3avoy, and that of rite 
hemp in Russia. 

151. The herbage plants were chiefly tlie trifoUum or clover, 
the medic or lueem, and the cytisus. What the latter plant 
is, has not been distinctly ascertained, llicy cultivated also 
the ocymum and fxnum gr cecum, with several others, which 
fVom the descriptions left of them cannot now be identified. 

^Die napus or turnip, and rapa or rape, were much esteemed 
and carefully cultivated. Pliny says ‘‘ tliey require a dry 
soil ; that the rapa will grow almost any where ; that it is 
nourished by mists, hoar-frosts, and cold ; and tliat he has'seen 
some of them upwards of forty pounds’ weight. The napus,” 
lie says, ** delights equally in colds, which make it totli 
sweeter and larger, while by heat they grow to leaves.” He 
adds, “ the more diligent husbandmen plough five times for the napus, four times fortlio 
rapa, and apply dung to botli,” (A^al, Hist,, lib. xviii. cap*: 13 .) Palladius recommends 
soot and oil as a remedy against flies and snails, in the culture of the napus and rapa. 
While the turnips were growing, it appears, persons were not much restricted from pulling 
them. Columella observes tliat, in his time, the more religious husbandmen still ob- 
served an ancient custom, mentioned by Varro as being recorded by Demetrius, a Greek. 
This was, that while sowing them they prayed thejf might grow botli for themselves and 
neighbours. Pliny’ says the sower was naked. • - • 

152, Of crops used in the arts may be mentioned the flax, the sesamum already men- 
tioned, and the poppy ; tlie two latter were grown for their see^, which wore bruised for oil. 
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153. TAe ligneouf cr(^fs wero willows, botl^i for basketmaking, and as ties ai^ poles for 
olives and vines. CSips^ wood was grown in some places for fuel $ but chiefly in natural 
woods, which were periodically cut. Timber was also pro- 
cured from the natural forests, which were abundant in oak, 
eld), beech, pine, and l^rix. # 

154* The fruit trees cultivated extensively were die vine and ^ 
the olive, xlie fig was grown in gardens and orchards, and / 
also the pear ; and in the gardens of the wealthy were found . 
most fruits in present use, with the exception of the pine- 
apple, the gooseberry, and perhaps the orange, though the/ 
lemon seems to have been known in Pallodius's time. 'JIh' vine ' 
was supported by elms or poplars ( 19.), or tied to differ- " 

20 cut sorts of trellises {Jig. 20.), as in Italy at the present day. 

155. Such are the jirincijHil Jield crops of Homan agriculture 
; from which, and from die list of cultivated vegetabl|gs given by 
Pliny, it appears diat they had most plants and trees now in 
exception of die potato, and one or two others 

iIlII I II («( j 1 ( consequence. 

^ reared, the quadrupeds we^lof the same kipds 

. as at present ; and to the common sorts of poultry they added 

dinishes, larks, peacocks, and turtle doves ; they also reared sWls, dormice, bce<i, and 
fish. The core of the poultry was chiefly committed to die wife of the farmer or bailifi'; 
and it was principally near Rome and Naples that the more delicate birds were ex< 
tensively reared. 'When Rome was at her greatest height, in the time of the Cftsars, the 
minor articles of farm produce bore a very high price. Varro informs us that “ fet birds, 
such as thrushes, blackbirds, &c., were sold at two shillings, and sometimes 5000 of 
them w'erc sold in a year from one farm. ( Far., lib. iii. cap. 2.) Pea-fowls were sold at 
1/. ISs. 4d . ; an egg was sold at 3s. 4d. A farm produced sometimes as many of these 
fowls as to sell at 500/. (Far., lib. iii. cap. 6.) A pair of fine doves were commonly of 
the same price wath a peacock, 1/. 135. 4d. If very pretty, tiiey were much higher in 
the price, no less than 8/. 6s. Sd. L. Anius, a Roman knight, refused to* sell a pair 
under 13/. 6s. 8</.*’ {Var., lib. iii. cap. 7.y Some kinds of fidies were very highly valued 
among die Romans in the time of Varro. Hortensius, whom Varro used frequently 
to visit, w'ould sooner have parted with a pair of his best coach-mules, dian with a bcardtjd 
mullet. ( For., lib. iii. cap. 17.) Herrius’s fislipoiids, on account of the quantity of fisli, 
were sold for 33,333/. 6j. 3d. {Plin. A\d. Hist., lib. ix. cap. 55.) ; Lucullus’s, likewise, 
for the same price. {Id., lib. ix. cap. 54.) 



Subsect. 7. Of the general Maxims of Far^n Management among the Romans. 

157. In every art which has been long pracii^d, there are maxims of management 
which have been handed doum from one generation to another ; and in no art are there more 
of dicse tlian in agriculture. JMaxims of this sort were held among the Romans in die 
greatest estimation, and their writers have recorded a number derived from the lost 
Greek writers, and from their own traditionary or experimental knowledge. A few of 
these shall be noticed, as characteristic of Roman economy, and not wiUiuut their use in 
modern times. 

158. 7b sow less and plough better was a maxim indicating that the extent of farms 
ought to be kept in their proper Ixiunds. Pliny and Virgil consider large farms as pre- 
judicial, and C\)]uinolla says, one of the seven wise men has pronounced diat there 
should be limits and measures in all things. “ You may atlmire a large farm, but cul- 
tivate a small pne ; ” and die Cardiaginiau saying, that “ die land ought to be weaker 
than the husbandman,” were maxims to the same effect 

159. The irnjiortance of the master s jn'esence in every operation of fanning, was in- 
culcated by many max>ms. “ *Whoever would buy a field ought to sell his house, lest 
he delight more in the town t^an in the country,” was a saying of Mago. “ Wherever die 
eyes of die master most frequently approach,” says Columelli^ “ there is the greatest 
increase.” It is justly remarked by tlic Rev. A. Dickson, that though “ every person 
knows diat die presence and attention of the master is of great importance iii every 
business ; yet every jicrson flo^s not know, that in no business are they so important as 
in farming.” {Husb. of the An., i. 206.) 

160. That mare is to be gained by ailtwating a small spot well than a large space indf- . 
ferently, is illustrated by many sayings and stories. ** A vine-dresser had two daughters 
and a vineyard ; w'hcn his eldest daughter was married, he gave her a third of his vine- 
yard for a portion ; notwithstanding which, he had the same quantity of fruit as formerly. 
W’Jien his yoiingt»r daughter was mairried he gave her the half of what remained, and still 
the ppoilucc of his vincyard^os not diminished.” (Go/., lib. iv. cap. S.) Pliny mentions 

a freedtnan, who having much larger crops than liis neighbours, was accused of witelicratl 
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/ and brought to trial. He produced in U^e forum a stout daughterf and his excellently 
constructed iron spades, sliears, and otlicr tools, w-ith his oxen, ai|d said, ^Hiese, Romans, 
are my charms.** He was acquitted. (Niat, HisL, lib. xviii. cap. 6.) 

161. Ostentatious or ^ofiiso culture is licit less condemned than imperfect culture. 
“ The ancients,*' says Pliny, “ assert that notliing tufins to less account than to give land 
a great deal of culture. To cultivate well is necessary, to cultivate in an oxtraordi- 
nary manner is hurtful. In what manner, then," he asks, are lands to be ciilti- 
vated to Llio best advantage ?" To tin's he answers, “In the cheapest manner, if it is 
good ;** or “ by good bad tilings,” which, he says, w'cre the words in wliicli the ancients 
used to express tliis maxim. 

162. Industry is recommended by numerous maxims. llic ancients,’* says 
Pliny, “ considered him a bad busbandman who buys what his farm can produce to him ; 
a Iwul master of a family, who docs in the day-time what he may do at night, except in 
the time of a storm ; a worse, who does on common days what is lawful on holidays ; 
tlie worst of all, who on a good day is employed more wdthin doors tlian in the fields. ’’ 
{Xat, Hist., lib. xviii. cap. 6.) 

163. A’lndness and humanity to servants and slaves is strongly recommended. “ Slaves," 
says Varro, “ must not be timid nor petulant. They who preside must have some de roe 
of learning and education ; they must be frugal, older than tlie workmen, for the latter arc 
iViorc attentive to the directions of these, than lliey arc to those of younger men. Besides, 
it rnu^t be most eligible that they should preside, who are ex 4 >e icnctnl in agriculture ; 
for iJiey ought not only to give orders, but to nork, that they may imitate him, and that 
they may consider that he presides over them witJi reason, because lie is superior in 
knowledge and experience : nor is he to be sulFercd to be so imperious to use coercion 
with stripes rather than w'onls, if tliis can be done. Nor are many to be procured of the 
same country, for domestic aiiiinosities very often arise from this source. You must en- 
courage them Avho preside, by rewarding tliem, and you must endeavour to let them have 
some privilege, and maid servants wedded to them, by whom they may have a family j 
for by these means they become more steady and more attached to the fann. On account 
of these connections, the Epirotic fainilies are so distinguislied and attached. To give the 
persons who* preside some degree of pleasure, you must hold them in some estimation ; 
and you must consult with some of the superior w’orkmen concerning tlie work that is to 
be done : when you behave thus, they think that they are less despicable, and that tlicy 
age hold in some degree of esteem by their master. They become more eager for work 
by liberal treatment, by giving them victuals, or a large garment, or by granting them 
some recreation or favour, as the privilege of feetling something on tlic fiuin, or somesucli 
tlung. li\ relation to them, %vho arc commanded to do w ork of greater drudgeiy', or w lio 
are punished, let somebody restore their good will and affection to their master by afford- 
ing them the benefit of consolation." 

l(H. Krion'led^e in matters relative to agriculture is inculcated by all tlie nistic authors. 

“ 'Whoever," says Columella, “ Avoiild be perfect in this science, must be well acquainted 
with the qualities of soils and plants ; must not be ignorant of the various climates, 
that so he may know' what is agreeable, and what is repugnant, to each ; he must know 
exactly the succession of tlie seasons, and the nature of eac‘h, lest, beginning his work 
when show'crs and Avind are just at hand, his labour shall be lost. lie must be capable to 
obsefAC exactly the present temper of the sky and seasons; for tlic.se arc not always re- 
gular, nor in every year does the summer and winter bring the same kind of Avealher, nor 
is the spring always rainy, and tlie autumn wet. To know' these tilings before they hap- 
pen, witliout a very good capacity, and the greatest cai'c to acquire know’ledge, is, in iny 
opinion, in the power of no man.” (Co/., lib. i. pra*f.) To these things mentioned by 
Columella, Virgil adds several others. “ Before we plough a field tOj which wc aie 
strangers,” says lie, “ wc must be careful to attain a knowledge of the w inds, from A\liat 
points they blow at the particular w'asons, and wlicii and from whence they arc most 
violent ; tlie nature of the climate, w'hicll in different places is very different ; the cus- 
toms of our forefatliers ; the customs of the country ; the qualities of the different soils ; 
and what are the crops that each country ami climate produces and rejects.” (f^irg. 
Georg., i. 1.) 

165. The making of experiments is a thing very strongly recommended to llie farmer by 
some of our authors. “ Nature,” says Varro, “ has poinl|ed*out to us two paths, which 
lead to tlie knowledge of agriculture, vi^. experience and imitation, nie ancient hus- 
bandmen, by making experiments, have cstablisheii many maxims. Tlieir posterily, for 
tlie most part, imitate them ; wc ought to do lioth, imitate otliers andi make experiments 
our'clA'cs, not directed by chance, liut reason." (For., lib. i. cap. 18.) 

Sect. V. Of the Produce and Profit of Roman Agriculture. 

■ 166. The topics (f jyroduci^wd profUs in agriculture, are very di/}icnll to he discussed 
stUisfactcrily* In manufactures the raw material is purchased for a sum certain, and tlie 
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manipulation givQn by the manufacturer can be accurately calculatecl ; but in fanning, 
though we know tijb rent of the land and price of seed-corn, which may bo' considered 
tlie raw materials ; yet tJie quantity of labour required to bring forth the produce, depends 
so much on seasons, accidents, and otliar circumstances, to wliich agriculture is more 
luble tlian any other art, that its \iplue or cost price cannot easily be determined. It is 
a common mode to estimate the profits of farming by tlic numerical returns of the seed 
sown. But tills is a most fallacious ground of judgment, since the quantity of seed given 
to lands of diflcrent qualities, and of different conditions, is very diflerent ; and the acre, 
wliich, being highly cultivated and sown w'ith only a busliel of seed, returns forty for one, 
may, yield no more profit than that wliich, being in a middling condition, requires four 

* busiicls of seed, and yields only ten for one. 

167. I'lic returns of seed sown, mentioned by the ancients, arc very remarkable. We 
have noticed Isaac's sowing and reaping at Gerar (7.), n'here he received a hundred fur 
one. In Mark’s gospel, good seed sown upon good ground, is said to bring forth in 

• some places thirty, in otlicrs forty, in oti ers sixty, and in others even an hundred fold." 
(Mark, iv. 8.) A hundred fold, Varro informs us, was reaped about Garacla in Syria, 
and Byzacium in Africa. Pliny adds, tliat from the last place, there were sent to 
Augustus by his factor nearly 4(X) stalks, all from one grain ; and to Nero, 340 stalks. 
He says he has seen the soil of this field, ** which wIkmi dry the atimtest oxen cai^not 
plough ; but after rain I Iiave seen it opened up by a share, drawn by a wretched ass tfn 
(he one side, and an old woman on tlie other.” (Nat. Jihl., lib. JtViii. cap. 5, ) The returns 
ill Italy w'cre much less extraorebnary. Varro says, tliere are sown on a jugerum, four 
niodii (pecks) of beans, five of wheat, six of barley, and ten of far (maize) ; more or less 
os the soil is rich or poor. The produce is in some places ten after one, but in^others,,^ 
in Tuscany, fifteen after one.” (Lib. i. cap. 44.) lliis, in round numbei's, is at the rate 
of twenty-one and thirry-tw'o bushels an English acre. On the excellent lands of Leon- 
tiiium in Sicily, (he produce, according to Cicero, was no more tlian from eight to ten for 
one. In Columella’s time, when agriculture had declined, it was still less. 

168. The farmer s profit cannot be correctly ascertained j but, according to a calculation 
made by the Rev. A. Dickson, Uie surplus produce of good land in the time of Varro, 
w’jis about fifteen pecks of w'licat per acre ; and in the time of Columella, • lands being 
worse cultivated, it did not exceed three and one third pecks per acre. , What proportion 
of tliis went to tlie landlord cannot be ascertained. Corn, in Varro’s time, was from 4rf. 
to Bkd. per peck; seventy years afterwards, in the time of Columella, it liad risen jto 
Is. 9d. per peck. Vineyards were so neglcctcti in the time of tills autliof, tliat Uicy did 
not yield nu>rc to the landlord as rent, tJvin 14.v. or 15s. per acre. 

169. The }yrtce of land, in the time of Columella and Pliny, was twcnty-iive years’ 
purcliase. It w.is common, both these wuiici-s inform us, to receive 4 per cent for capital 
so in vc'Sfcd. llie interest of money was tlicn 6 per cent; but this 6 percent was not 
w’liat we would call legal interest ; money among the Romans being left to find its value, 
like Ollier commodities, of course the interest was always fluctuating. — Such is the 
essence of what is know n as to tlie produce, rent, and price of lands among tlie Romans, 

StCT. VI. Of the Roman ylgiicuUurbits, in respect to general Science, and the 
Advancement of the Art. 

170. The sciences cultivated hi/ the Greeks and Homans were chiefly of the mental and 
malhcmatu'(d kind. They knew nothing of chemistry or physiology, and very little of 
other branches of natural philosophy ; and hence tlieir progress in the practical arts was 
entirely the result of observation, exiierience, or accident. In none of their agricultural 
writers is tlicrc any attempt made to give the rationale of tlie practices described : abso- 
lute directions iu-e either given, as is frequently the case in Virgil and Columella ; or the 
historical relaUon is adopted, and tlie reader is informed what is done by certain persons, 
or in certain places, as is gencnilly the case with Varro and Pliny. 

171. JVhereve)' the phenomena of nature are not accounted for sdenlificalli/, recourse is 
had to supernatural causes; and the idea of tliis kind of agency once admitted, there is 
no limit tliat can be set to its influence over the mind. In the early and ignorant ages, 
good and evil spirits were supposed to take a concern in every thing ; and hence the 
endless and absurd superstitions of the Egyptians, some of which have been already 
noticed, and the equally numex]^us tliougli perliaps less absurd rites and ceremonies of the 
Greeks, to procure their favour, or avert Uicir evil influence. Hcsiotl considered it of not 
more importance to describe what works were to be done, tlian to describe the lucky and ^ 
unlucky days for tljcir performance. Homer, Aristotle, Tlieophrastiis, and all the Greek , 
authors, arc more or less tinctured with this religion, or suiicrstition as wo arc pleased to 
call it, of their age. 

172. As the Ronuins made few advances in science, consequently they made equally few 
in dLV9sting tliemsclvcs of tlie superstitions of tlieir dncenlars. These, as most readers 
know, entered into cveiy ^tion and art of that people, and into none more than agri- 
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cultUDC. In. some eases it is of importance for the general reader tf) bo aware of this, 
before pei;dsing tiieir rustic authors ; as in the case of hetcrogeneods grafldng, and tlie 
spontaneous generation and transmutation of plants, which, though stated by Virgil and 
Pliny, and oUicrs, as facts, are known to evei;y physiologist to be impossible : but other 
relations are too grQibs to be entertained as truths by a^^ one. Of^these we may mention 
the lunar days, the impregnation of tuiimals by particular winds, Ac. It is impossible 
not heartily to concur with Lord Kaiines in congratulating the present age on its delivery 
from such ** heavy fetters.** It is curious to observe tlie religious economy of Cato. 
After recommending tlie master of the family to be regular in performing his devotions, he 
expressly forbids the rest of die family to perform any, either by tJicmsclves or others, 
telling them that they were to consider that the master performed sufficient devotions for 
the family. {Cat., cap. 43.) Tliis was probably intended not only to save time, but also 
to prevent such slaves as had naturally more susceptible imaginations than tlic others, 
from becoming religious enthusiasts. 

173. What degree of improvement affricidlure received from the Romans, is a questidn * 
we have no means of answering. Agriculture appears obviously to ^ have declined 
from the time of Cato and Varro to Pliny ; and therefore any improvcinbnt it received 

' must have taken place antecedently to their era. As tliesc authors, however, generally 
rfefey to the Greeks as tlieir masters in this art, it appears very doubtful whctlicr they 
(lid any thing more than imitate their practice. As a moix^ luxurious people, they 
introduced new fruits, and probably improved the treatment of b*«'ds, and other minor 
products; but these belong more to gardening and domestic econoiiiy, than to held 
cultivation. In the culture of corn, herbage, plants, and fruit trees, and in ijic breeding 
rearing of cattle, Noah and his sons, the Jews, tlic Babylonians, Egyptians, ancl 
Greeks, may have been as far advanced os tlic Romans, for any thing that appears to tlio 
contrary. The great agricultural advantage which mankind have derived from the 
Romans, is the diffiision of the art by their almost universal conquests. 

Sect. VII. Of the Extent to which jlgricnlttire was carried in the Roman Provinces, and 

of its Decline. 

174. The art of agriculture was not ordy familiar to, but held in estimation by, every Ro- 

man soldier. It was practised by liim in every foreign country where ho was stationary ; 
and he taught it to tlie inliabitants of such as were uncultivated. In some countries, os in 
C^rthaginia, great part of Spain, and a part of tlic soutli-cast of France, agriculture 
was as far advanced as in Italy ; because at Carthage and Marseilles the Greeks had 
planted colonies, which tlourishcHl anterior to the Humans, or at least long before tJiey 
extended their (^inquests to tliese countries : but in Helvetia, Gcnnany, and Britain, it 
was in a very rude state or unknown. * 

175. In Germany, except on the borders of tlic Rhine, agriculture was never 
generally practised. The greater part of tJie country was covered with forests; and 
hunting and pasturage were tlie chief occupations of the people w'hcn not engaged in war. 
llie decline of the Roman power in that country, therefore, could make very little dif- 
ference us to its agriculture. 

176. In Britain, according to Cxsar, agriculture was introduced by colonies from 
Belgium, which took shelter there from tlie encroachments of tlic Belgae from Germany, 
about B. C. 150. These colonies began to (niltivate the sea coasts ; but tlte natives of the 
inland parts lived on roots, berries, flesh, and milk, and it appears from Dionysius 
that they never tasted fish. Pliny mentions the use of marl os being known to the 
Britons ; and Diodorus Siculus describes their inctliod of preserving corn, by laying it 
up in the ear in caves or granaries. 

177. But the general spread <f agriculture in/ Britain was no doubt ejected by the 
Romans. Die tribute of a certain quantity of com, which tliey imposed on every part of 
the country, as it fell under their dominion, obliged the inhabitants to practise tillage; 
and from tbe example of the conquerors, and the richness of the soil, they soon not only 
produced a sufficient quantity of com for their own use anilftiat of tlie Roman troops, but 
afibrded every year a vci^ great surplus for exportationuift " ^le Emperor Julian, in the 
fourth century, built granaries to receive this com, and on on^ occasion sent a fleet of 
eij^t hundred ships, larger than common barks,** to conveyjt to tlic mouth of the 
Rhine, where it was sent up the country for the support qf tfiie plundered inlialntants. 

178. Agriculture among the Romans themselves /uid bemn to decline in Varro' s time, and 
was at r low ebb in the days of Pliny. Many of me great men in Rome, trusdiig 
to their revenues ftom the provinces, neglected the culture of their estates in Italy ; 
others, in want of money to answer the demands of luxury, raised all ihe^ could upon 
creffit or mortgage, and raised the rents of tlicir tenants to an oppressive heiglit to 
enable them to pay the interest. Ilie fanner was in 'this manner deprived of liis capital ; 
bts spirits were broken, and be ceased to exert himself, or became idle and rapaciops like 
tiis Uuu’lord. The civil wars in tlic end of the second century, tlie tyrannic comluct of 
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the emperors in tlie ^hird ; and the removal of the seat of empire to Constantinople in the 
middle of that whicfi tb|^owcd, prepared the way tor the entrance of tlio Goths in the 
beginning of die fifth century, whieh completed the downfal hf agriculture and every 
peaceful art. It declined at the same timew in all Ihp western provinces : in Africa and 
Spain, from the incursic^ns of the IV^nors ; in France, froih the inroathr of the Germans ; 
ill Germany and Helvetia, from the inhabitants leaving their country and preferring a ‘ 
predatory life in other stdtes and in Britain, from the invasion of the Saxons, and the 
inroads of tlie Scots and Piets. 


Chap. III. 

History of AgAculture duri^ig the Middle m' from the Fifth to the SetjenteerUh 

^ , Cc7ilury, 

179. In the tiges of anarchy and barbarism which succeeded the fall (f the Ifoman power 
in Eiirojio, agriculture apiioai-s to have been abandoned, or at least extremely neglected. 
Pasturage, in troublesome times, is always preferred to tillage, because sheep or cattle 
may be concealed from an enemy, or driven away on his ai»proach*; "but who woyld 
sow without a certainty of being able to reap ? Happily, the weaknesses of mankind 
sometimes serve to mitigate the ellects of their vices. Thus, tlie credulity of the bar- 
barians of tliosc times led them to respect the religious establishments, and in these were 
preserved such remains of letters and of arts as had escaped from utter destruction. 
These institutions were at first very limited, both in their buildings and possessibns, and 
the inhabitants frugal and virtuous in their habits ; but in a very few years, by the giants 
of the rich warriors, they acquired extensive possessifins ; erccte^l the most magnificent 
buildings, and lived in abundance and luxury. Tlieir lands were cultivated by servants, 
under the direction of tJic priests, who would have recourse for information to the Uoman 
agricultural writers, which, in common with such other books as then existed, were almost 
cxclusiNely to be found in their libraries. We know" little of the progress of agriculture 
under these circumstances for nearly ten centuries, when it began to revive *throughoiit 
Europe among the lay proprietors. Wc shall notice some particnlais relative to this 
revival, first in Italy, and next in Germany, France, and England. So little is koowm 
of the husbandry of Spain and the Netherlands during thi.s period, that wc shall defer 
what xve have to say of those countries till wc treat of their modern state. 

Sect. I. History (f Assricuflure in Italyy dumig the Muldle Ages, • 

180. J.ililc is known of the agneuiture tf Italy from the time of Pliny tilt Ihni of 
Cresceniio, a senator of Bologna, whose work In Commodum Iluraliumy written in 
1.S00, was first printed at Florence in 1478. He was soon followed by several of lus 
countrymen, among whom Talti, Stefano, Augustino Gallo, Sansovino, Lauro, and 
Torcllo deserve to be mentioned with honour. From some records, however, it ax)pcar.s 
that irrigation had been practised in Italy previously to 1037. Tlic monks of Cliiarevaltc 
bad f’ouned extensive works of this kind, and had become so celebrated as to bo consulted 
and employed as hydraulic engineers, by the Emperor Frederic I., in the thirteenth 
century. Silkworms were imported from Greece into Sicily by Boger, (he first king of 
tliat island, in 11 ; but they did not extend to the Continental states for rffitny years 
afterwards. 

181. In the early part rf the fovrteenlh century, the inhabitants of the south of Italy 

w ere strangers to many of the conveniences of life ; they were ignorant of tlie proper 
cultivation of *e vine, and the common people were just beginning to wefir shirts. 
Ihe Florentines w ere the only jieoplcof Italy who, at that time, traded with England and 
France. The work of Crescenzio is, in great jiart, a compilation from tlic Roman 
authors; but an cditioif publitjficd at Basil in 1548, and illustrated with figures, may 
probably be considered as iiuH^ting the imidemcnts then in use. llie plough is drawn 
by only one ox : Imt'dlfiGeif^nt kind.s to be drawn by two and four oxen arc dcscrilied in 
tlie text. A driver is alao mentioned, which sliows tliat the ploughmen in those days were 
less expert than during of the Romans, who did not use drivers. A waggon Ls 

dcscrilied with a wooden axle ann low wooden wheels ; each wheel fontied 
either of one jiiece or of four picKres joined together. Knivc's, scythes 
{ftg. 21.), and grafting tools, as well as the mode of perfonning tlie 
operation, arc figured. Sowing* wa.s theft perfonned exactly as it was 
among the Romans, and is still in most jiarts of Europe, where a sowing 
machine is not employed. TTic various hand tools for stirring^ and 
turning the soil arc de.scribed and exhibited; and the Boman bidens 
shown ds in use for cultivating the vine. All the agiicultiirnl and horti- 
cultural plants described by Pliny an‘ treatcilof, but no otliers. 
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182. Towards the etui of Uie sixteenth ccnturi/, Torello’s Ilicm'dfi d^lgricultura was 
published. In 1^84, Pope Si&tus, according to Harte (^JSssa^i.)^ ^forced Iiis subjects to 
work, that they might pay tlie heavy taxes imposed on tliem ; and by this means rendered 
them happy and contented, and hiinself rich and powciful. lie found tlicm sunk in 
sloth, overrun with pride and poverty, and lost ^ all sense of civil duties; but he 
recovered tlicm from that despicable stale, first to industry, and next to plenty and 
regularity. 

18S. Atopies being at this period a Spanish province, the wars in which Spfiin was 
engaged obliged her to ]iut a tax upon fruit ; and as fruits w ere not only the chief 
delicacies, but articles of subsistence, among the Neapolitans, this imposition is said to 
have rendered them industrious, l^ut tliough some agricultural books were publislied at 
Naples during die sixteenth century, there is no evidence that tliey ever made much pro- 
gress in culture. Their be.st lands are in Sicily ; and on them a com crop and a fallow 
was and is tlie rotation, and the produce seldom exceeded eight or ten for one, as in the 
time of the Homans, lliis is tlie case in Sicily at ])resent ; and it is likely tliat it was no. 
dillerent, or at least, that it was not belter, from tlie fifth to tlie seventeenth centunes. 

1S4. The greatest agru’ultural improvements in Iltdy wliicli took place during the 
penod in question, wore in Tuscany and Lombardy, In the former country the culture 
ol' tlie vine and t.ic olive were brought to greater perfection than any where else in 
'Europe. 'Die oil of Lucca and the wines of Florence hccaiiif celebrated in other coun- 
tries, and the coininorce in these articles enriched tlie inhabitant"-, and enabled tlie pro- 
prietors to bestow' increased attention on the cultivation of tlieir » states. Lombardy 
excelled in the niaiiagenieiit of corn and cattle as well .is of the vine. The butter, cheese, 
mid beef of the country, w'eie esteemed the best in Italy. The pastures were at that 
time, and still are, more productive than any in Europe, or perhaps in the world, having the 
tJiree advantages of a climate so teinpcjatc in winter that the grass grow's all the year, a 
soil naturally ricli, and an abundant supply of liver water for irrig.ition. The irrigation 
of Lombardy fomis the chief feature of its culture. It was begun and carried to a con- 
siderable extent under the Uomaus, and in the period of wliich we speak extended and 
increased under the Lombard kings and wealthy religious estahlishineiits. Some idea 
may he foimed of the comfoit of the fanners in lamibardy in the thirteenth century, by 
tlie picture of a. farm-housc given by Cre.5cenzio, who lived on its borders, wliicli, as 
a French antiquarian (Paulinay) has observed, diilers little from the best modern ones of 
iltdly, but in being coveied with thatch. 

Sfct. II. History of Agriculture in France^ from the Ft/ih to the Seventeenth Century, 

18al. <Z7/e nations who ion<iuered France in the fifth century were the Goths, Vandals, 
and Franks. The two foraier nations claimed two thirds of the compiered lands [Leges 
Jiurgundiarunh tit* -54 ), and must of course liave very much alteivd both (he state of 
projierty, and the niaiiagenient of the affairs of husbandry. The claim of tlie Franks is ^ 
more uncertain ; they were so much a warlike peojile, that tlidy probably dealt more 
fav(;iirably with tliose whom they subjected to their dominion. 

186'. All that is known of the agneullure of these nations and of France., (ill the ninth 
century, is derived from a perusal of tlieir law's. These appear to have been favourable 
to cultivation, especially the laws of Uie Fianks. JJorses are frequently mentioiiwl, and 
a distinction matle between the war horse and farm horse*, which show's that this animal 
was at that period umre common in France than in Italy. Horses, cattle, and sheep 
were pastured in the forests and commons, vvitli bells aliout the necks of several of them, 
for theh- more ready discoveiy. The culture of vines ami ordiards w as greatly encouraged 
liy Charlemagne in the iiiiilh century. lie planted many vineyards on the crown lands 
which were situated in every part of the country, and left in his capitiil^iries particular 
instruction , for their culture. One of liis injunctions prohibits an ox and an ass from 
lieing yoked together in the same plough. 

1S7. I)unng great part of the ninth and tenth centuries, France was harassed by civil 
wars, and agriculture declined ; liut to what extt*nt, scarcely any facts are left us to asevr- 
tain. A law passed in, that period, rcs]iectiiig a fiinner’a filling tJie lands of his superior, 
enactis that, if the cattle are so week that bur could not go a whole day in (Jie plough, he 
w'as to join these to the cattle of finother and work two days instead of one. He who 
kejjt no cattle of his owm wa-i obliged to work for his superior three days as a lahouier. 

18S. Jn the tln'i'nf.h and Iwilftk centuries, the country enjoyeil more tranquillity, and 
agriculture was improved. Judging from the Ahbt'* Sugei’s ac count of tlie abbey lands 
of St. Denis, I>ttter fanu-houses wxtc built, waste lauds cultivated, ^nd rents more tlian 
dnubicd. Tlie church published several canons for (lie security of agriculture during 
this perif>d, whicli jriiist have had a beneficial ellect, as the greatest pro}»orlion of tlJe best 
lands in every country’ was then in the bands of the clergy. 

139. In the thirteenth century little alteration took place^; but (he rmiiiber of holidays 
wem diminished, and mills for grinding corn driven by wind introduced. 
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190. In the fourtes^th and fifteenth centuries, agriculture suffered greatly by the Engli&h 
wars and conquests, an(^by political regulations relative to the export and in^ket price 
of corn. 

191. About the middle of the sixteenth century, the first agricultural work produced in 

France made its appearance. It wa# entitled, les Moyens de devenie Ache, and was com- 
posed by Rerbard de Pallisy, a potter, who had written on various subjects. It is a very 
short tract, composed of economical remarks on husbandry, or rural and domestic 
economy. Towards the end of this century, under Henry IV., and his virtuous minister 
Sully, consideiable enterprise was displayed. Canals were projected, and one begun, and, 
iiccordiiig to Sully, France in his time abounded with corn, grain, pulse, wine, cider, flax, 
hemp, salt, wool, oil, dying drugs, cattle great and and every thing else, wdicther 

necessary or convenient for life, both for liome consumption and exportation. {Mem., 
xvi. 225. ; Rankois Hist, (f France, i. 433.) 

€p:tT. III. Of the Aiiricxdtw'e of Germany and other Northern States, from the Fifth to 
the Seventeenth Century. 

192. The nntio7is noi'th of the lihine and the Danube, during the first lialf of these 

centuries, were chiefly employed in making inroads or conquests on their southern neigh- 
bours ; and during the wliolc period they were more or less cngageif Tn attacking C 4 *ie 
another. Under such circumstances, agiicidture must either have remained in the state’ 
which we have already described (173.), or it must have declined. In some states or 
kingdoms it may have been less neglccU-d than in others, or may even have improved ; 
but, during the whole of this period, nothing was effected which demands pailicular 
attention. * 

193. The earVuwt Gennaji author on husbandry is Conradus Heresbachlns, who was 
l>orn in 1508, and died in 157^. His work, De Rc Rusticn^ was published after his 
di'atli. It is an avowed compilation from all the autliors who had preceded 1dm, and 
contains no iiifoniialion as to the state of agriculture around him. It is a dialogue in 
four books, and also includes gardening. The persons arc Cono, a gentleman retired 
into the country ; RIgo, a com tier; Metclea, wife of Fono ; and Hermes, a servant. 
'Hie conversation is carried on in Cono’s bouse, and on his lUnn, and tfie different 
speakers are made to deliver all that has been said by all the Greek and Roman writei's, 
from Hesiod to Pliny, by Crescenzio and other Italians, and by various writers on 
general subjects . tliey coiivi’rsc on the advantages of agriculture as a pursuit ; on its 
general maxims and jiractices ; on the culture of particular plants ; and on tlie economy 
of the house and garden. 

191. Xu other books on at^iieultui'e, of any note, ap/>ca?'ed in Germany durin^fthe period 
wider revicir. About the middle of the sixtc'cnth century, (he Elector of Saxony, 
Augustus II., is said to have encouraged agriculture, and to have planted the first vine- 
yanl in Saxony; but, ^rom the implements with which he w'orked in person, which arc 
still iireserved in the arsenal of Dresden, he appears to have been more a gartlener than a 
fanner. It is to he regretted tliat the histories of the arts in the northern countries during 
the middle ages are very few, and so little kmnvn or accessible, (hat w’e cannot derive 
much advantage fioiii Uiern. 

Sect. IV. History if Af^riculture in 1trilain, ft'om the Fifth to the Serenlecnth Century. 

195. liritnin, on being (juitlcd by the Romans, was invaded by the Saxons, a ferocious 
and ignorant peojde, by whom agriculture and all other civilised arts w’cre neglected. 
In the eleventh century, when the Saxons had amalgamated with the natives, and ctui- 
stitiited tlic main body of the English nation, the country vvas again invaded by the Nor- 
mans, a inucli* more civilised race, who introduced consideral)lc improv'ement. These 
two events form distinct periods in the history of BritKli agriculture, and tw'o others will 
bring it down to the seventeenth ceiiluiy. 

Subsect. 1. History of Agriculture in Rritain during the A nglo-Saxou Dynasty, or from 
the Fifth to Ike Klevcnth Century. 

lOG. xU the arrival *>f the xlnglo-Sarons this island, according to Floury {History, 
vol. iv. p. 97.), n!)Oiinifcd iq luimerous flocks and herds, which those conquerors seized, 
and pastured for their own use ? and, after their settlement, they still continued to follow 
pasturage ns one of the chief means of their subsistence. This is evident from the great 
number of laws that were made in the Auglo-Sivxou times, for regulating the prices of all 
kinds of tame cattll.*, ft)r directing the fnanner in which they were to he pastured, and 
for p;rgserving tliem from thieves, Tobbers, and beasts of prey. {jrUkins, Leges Sardli., 
passim.) • 

197. The IVetsh in this period, from the mature of their country and other circum- 
stances*, depended still more sii their flocks aiul herds for (heir support ; hence their laws* 
rosjK'cting pasturage were more numerous. and minute than tliosc of the Saxons. {Leges 
. I) 2 • 
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Wallkat passim.) From these laws wc learn, among many other particulars wluch need 
not be mentioned, that all tlie cattle of a village, tliough belonging to oiflerent owners, were 
pastured togetlier in one herd, under the direction of one person (with proper assistants) ; 
whose oadi, in all disputes about the cattle under his care, was decisive. 

1 98. By one of these laws, they were prohibited froii jdoughing with horses, mares, or cows, 
and restricted to oxen. (Leges Wallicte, p. 288.) 'Dieir ploughs seem to have been very 
slight and inartiticial : for it was enacted that no man sliould undertake to guide a plough, 
who could not make one ; and that the driver should make the ropes with whidi it was 
drawn of twisted willows. (Ibid., p. 283.) Hence the names still in use of ridge- withy, 
wanty or womb-tye, whipping- trees, toil- withes, &c. But slight as tlicsc ploughs were, 
it was usual for six or eight persons to form themselves into a society for fitting out one of 
tliem, and providing it with oxen, and every thing necessary for ploughing ; and many 
minute and curious laws were made for the regulation of such societies. Tiiis is a sufficient 
proof both of the poverty of the husbandmen, and of tlie impcrt*ect state of agriculture 
among the ancient Britons in this period. 

1 99. Certain privities were allowed to any person who laid dung on a afield, cut down a 
wood, or folded his cattle on another's land for a year. , Such was the state of agriculture 
during tliis period in Wales ; it was probably in a still more imperfect state among tlie 
Scots and Piets, b'fit tliis we have no means of ascertaining. 

' 200. Our Anglo-Saxon ancestors derired their origin and manners from the ancient 
Germans, who were not much addicted to agriculture, but dti cndcil chiefly on their 
flocks and herds for their subsistence. (Strabo, 1. vii. ; Ciesnr de Belt ilnlt, 1. vi.) Tliese 
restless and liangiity warriors esteemed the cultivation of their lands too ignoble and 
Jaborioua an employment for themselves, and therefore committed it wholly to their 
women and slaves. (Tacit, de Morib, German., c. 15.) Tliey were even at pains to con- 
trive laws to prevent their conn acting a taste for agriculture, lest it should render tlicm 
less fond of anns and w'arJikc expeditions. (Id., c. 20*.) 

201. 2'he division of landed estates into what are called inlands and outlands, originated 
with the Saxon princes and great men, w'ho, in the division of tlic conquered lands, ob- 
tained the largest shares, and are said to have subdivided their teiritory into tivo parts, 
which wcre*so named. The inlands were those which lay most contiguous to the mansion- 
house of their owner, w hich he kept in his own immediate possession, and cultivated by 
iiis slaves, under the direction of a bailiff, for the puriiosc of raising provisions for liis 
family. 'Die outlands w ere those which lay at a greater distance from the m.insiou- 
house, and w'crc let to the ceorls or fanners of those times at a certain rent, which was 
very moderate, and generally paid in kind, (llcliquire Spclmanniamr, p. 12.) 

202. The rent of lands in these times was established by law, and not by the owners of 
the land. By the law’s of Ina, king of the West Saxons, who flourished in the end of 
tlie seventh and beginning of the eighth century, a fann consisting of ten hides, or plough 
lands, was to pay the following rent, viz. ten casks of honey, t^ree hundied loaves of < 
bread, twelve casks of strong ale, tliirty casks of small ale, two oxen, ten w’cthers, ten 
geese, twenty hens, ten cheeses, one cask of butter, five salmon, twenty pounds of forage, 
and one hundred cels. (irUkins, Lrc;rs Saxon , p. 25.) The greatest part of the crown 
lands in every county was farmed in this manner by ceorls or farmers, who in general 
ap(>ear to Iiave been freemen and soldiers. 

20’3. Very little is known of the implements 
or operations if husbandry during this jjeriod. 

In one of Strutt’s plates of ancient dresses, 
entitled, Saxon Rarities of the Eighth Cen- 
tury, may be seen a picture of a plough and 
ploughman. (Jig. 22.) Tliis is sufficiently 
rude, though it has evidently undergone some 
improvement from the art of llie delineator. 

The labourers were no doubt slaves, and tlie 
animals of draught, oxen, llic lands lic- 
longing to the monasteries were by much tlic 
f>est cultivated ; because the secular canons 
who possessed Uiein spent some part of tlicir 
time in cultivating their own lands. Ihc venerable Medc, in liis life of Easterwin, 
Abbot of Weremouth, tells us that ITiis abbot, being a strong man, and of an humble 
disposition, used to assist his monks in their rural labours, sometimes guiding the plough 
by its stilt or handle, sometimes winnowing corn, and . sometimes forging instruments 
of4iusbandry with a hammer upon an anvil.” (Bedm Hist. AbbaU Weremath., p. 296.) 
For in those times the husbandmen were under a necessity of making many implements 
of husbandry with their own hands. 
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Subsect. 3. Of the Sfate ^ Agriculture in Britain after the Norman Conquest^ or from 
tHe Eleventh to the Thirteenth Centuries, 

204. That the conquest of England by themNormaiu contributed to the improvement 
agriculture in Britain is ^ndeniable, 0 ** For by that event many thousands of husband* 
men, from the fertile and well cultivated plains of Flanders, France, and Normandy, 
settled in tliis island, obtained estates or farms, and employed the same methods in die 
cultivation of diem that dicy had used in their native countries. Some of die Norman 
barons were great improvers of their lands, and arc celebrated in history for their skill 
ip agriculture." “ Richard de Rulos, lord of Briinne and Deeping,” says Ingulphus, 

was much addicted to agriculture, and delighted in breeding horses and cattle. Be- 
sides enclosing and draining a great extent of country, he imbankcd the river Wielland, 
(which used every year to overflow the neighbouring fields) in a most substantial manner, 
building many houses and cottages upon the bank ; which increased so much, that in a 
Ifttle time they fonned a large town callet? Eeepiiig, from its low situation. Here he 
planted orchards, cultivated commons, converted deep lakes and impassible 4uagmires 
into fertile fields, rich meadows, and pastures ; and, in a word, rendered the whole 
country about it a garden of delights.” (HUt, Ingulphi., Oxon. edit. 1684, tom. i. 
p. 77, 78.) From tlie above description, it appears that this noUeman (who was 
chamberlain to William the Conqueror) w'as not only fond of agriculture, but also tirat* 
he conducted his improvements witli skill and success. 

205. The Norman clergyi and particularly the monkst were still greater improvers than 

tJio nobility ; and the lands of the church, especially of die convents, were conspicuous 
for their superior cultivation ; for the monks of every monastery retained such »f their 
lands as lay most convenient in tlicir own possession, which they cultivated with great 
care, under tlieir own inspection, and frequently with tlieir own hands. It was so much 
tlie custom of the monks of this period to assist in tlie cultivation of their lands, especially 
in seed-time, hay-time, and harvest, tliat llic famous Thomas Recket, after he was 
Archbishop of Canterbury, used to go out to die field, wiUi die monks of d)e monasteries 
w here he happened to reside, and join with them in reaping dieir corn and making dieir 
hay. {Chron, Gervas.y col. 1400.) Tliis is indeed mentioned by the historian as an act 
of uncommon condescension in a person of his high station in the church; but it is 
sufficient proof that the monks of those times used to work with dieir own hands, at 
some seasons, in die labours of the field ; and, as many of diem were men of genius and^ 
invention, they no doubt made various improvements in die art of agriculture. TTie 
twenty-sixth canon of the general council of Lateran, held A.D. 1179, affords a further 
proof diat the protection and cncour.ogcment of all who were concerned in agriculture, 
were objects of attention to the church. For by diat canon it is decreed, “ Tliat all 
presbyters, clerks, monks, converts, pilgrims, and peasants, when tliey are engaged in 
the labours of huslKUidrv, togedicr with 23 

the cattle in dieir ploughs, and the seed 
which they carry into die field, shall 
enjoy perfect security ; and that all who 
molest or interrupt them, if Uiey do not 
ilesist when they have been admonislicd, 
shall be excommunicated.” {Ibid., col. 

1450.) 

200. Thu implc7ncnts of hwibandiy, in 
this peiiody were of tJic same kind with 
those that are employed at present, 
dioiigh all of tlifin, no doubt, mudi less 
pci feet in tlieir construction. One sort 
of plough, for example, had but one 
stilt or handle, w'hich th^ ploiighmnii guided with one hand, having in his other hand on 
instrument which served both for cleaning and mending liis plough, and breaking the clods. 
{Jig, 23.) 'JTliis implement was pro- 
bably intended for breaking up strong 
lands ; for such a purpose die wheels 
would contribute much to its ttek^di ness, 
which would render two handles unne- 
cessary, and thus leave the holder with 
one hand at liberty to use his axe-like 
instrument in clearing away roots and 
clods, or otherwise oiffing die operatjon 
of tlie plough. Another jilough (/ig. 24.) _ 

seems to have lieen w iUiout^ wheels, and was propably intended for light soil. (See 
JStrutt's Complete View <f the Mannersy fc. of England^ vol, u. p. 12.) The Noruion* 
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plough hati two wheels ; and, in the light soil of Nonnandy, was^ commonly drawn by 
one ox, or two oxen ; but in England a greater number, acajrding to the nature of the 
soil, were often necessary. (Jl/. Montfaucorif Af&numens dc Monarchic Franqoisy toin. i. 
plate 47. ; Girahl. Cambrens. Descript, Cantbri^v, c. 17.) In Wales, the person who con- 
ducteil tlic oxen in tJie plough walked backwards. (ftVmW. Caml>xem.y c. 17.) Their carts, 
harrows, scythes, sickles, and flails, from the figures of them still remaining, a))pcar to have 
been nearly of the same construction with those that are now used. (^Strutt's VieWy vol. i. 
pi. ‘2G. 33. and our //if. ‘i.*/.) In Wales they did not 

use a sickle in rea])ing their corn, but an instriiniciit 
like the blade of a knife, with a wooden handle at each 
end. (GiralU. Cam.y c. 17.) Water-nulls for grinding 
corn were very common, but they had alio a kind of 
mills turned by horses, which were chiefly used in 
their armies, and at sieges, or in places where running 
water was scarce. (Gnu f rid. rinisavf. Jtcr JJieroso- 
h/mit.y 1, I. c. 33.; M. J\triSf Vd.Abbot.y p. 9*1. col. 3.) 

307. The various operations of husbandn/y as 
manuring, jilougliiug, sowing, harrowing, reaping, 
threshing, wimfofving, d:c., are incidentally men- 
tioned by the writers of this ])eiiod ; but it is impossible to collect fiom them a distinct 
account of the maimer in which these «)peralions were perfoimeil. Marl seems to have 
been the chief mamiie next to dung, employed by the Anglo- Non\i;ms, as it had becMi 
by the Anglo-Saxon and British husbandmen. [M. Parisy Hisf.y p. ISl. ; In Vit. Abbot., 
p. 101. col. 1.) Summer fallowing of lands designed for wheat, and ploughing them 
seveial times, appear to have been common practices of the English faimers of this 
period : for Giraldus Cambrensis, in his description of Wales, takes notice of it as a 
great singularity in the hiisbaiuhnen of that country, “ that they ploughed their lands 
only once a year, in March or April, iu order to sow them wdth oats ; but did not, like 
other fiunners, plough them twice ia summer, and once in winter, In order to jirepare 
them for wheat,” (Girald- Cambrens. Descript. Cnni^ruBy c. \iii. p. 887.) On the border 
of one of ‘ihe compartments in the famous tapestiy of B.iyeux, we see the figure of one 
man sowing with a sheet about bis neck, contiiining the seed under his left arm, and scat- 
tering it with his right hand; and of another man harrowing with one harrow, drawn by 
*tnc hor*,c. ' (J/on fa ucoHy Mainnnens dc Monarchic l^ranquisy tom. i. plate 47.) In two 
plates of Strutt’s very curious and valuable w'ork 3(>, 27.), we perceive tlie figures 




of sc\cral persons engaged in mowing, reaping, tliiesliing, and winnowing ; iu all which 
operations there apjicais to be little singular or dillercut lioiii modern practice. (Slmtl's 
•Compfetc View of the MannerSy CusComSy t^c., of Eni^Uindy ^ol. i. plates 11, 12.) 

208. ^hriculture in Scotland seems to liave been in a \ory imperfect state towards the 
end of this period, For in a parliament lield at Scone, by King Alexander II., A. D. 



1214, it was enacted, that such farmers as had four oxen or cow's, or upwards, should 
labour their lands, by tilling tliem witli a l)lougb, and should iH'gin to till fifteen days 
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before Candlemas ;*^nd that such farmers as had not so many as four oxen, though they 
could not labour their laijds by tilling, should delve as much witli hand and foot as would 
produce a suflicient quantity of corn to support tJicmselvcs and their families. (^Rcgiani 
Mujeslnlenii p. .‘507.) But this law was {vobably designed for tlic highlands, and most 
uncultivated parts of ^ic kingdurqg; for in the same parliament a very severe law was 
made against those fanners who did not extirpate a jieruicious weed called ((‘hrys.'in- 

theinuiii s<'*getuin 7^.) out of their lands, wliich seems to indicate a more advanced state 
of i idtivation. ( fhi/i.f j). Their agricul- 

tural ojieralioiis, as far as can he gathered 
from old tapestries and illuminated missals, 
were similar to those of England, 'lliresh- 
ing appears to have becA pcrfbnned by women 
( /I^^ tiM.), and reaping by the men Qlff. 29.), ■ 
which is the reverse of the modern practice 
in that and in most countries. Such is tlic account of Henry. 
(Iliston/ of Britain y vol. vi. p. 17.3.) * 

209. The field culture if the vine, which had been commenced by 
the monks for their own use, was more extensively spread liy the 
Normans. William of Malmshury, who flourished in the early j?afl of the twelfth 
century, says there were a greater numher of vinejards in the vale of Gloucester tlian 
any wliero else, and tlial fioin the grajies was produced a wine very little inferior to tliat 
of fiance. Orchards and cider were als<i abundant, and the ajiple trees, it is said, lined 
the roads in some parts of the country, as they still do in Normandy, whence in all pro- 
bability the plants or at least the grafts were impoitcd. * 

SuBSFXT. .'3. Jlibiory of Bjt,ricAilt are in Britainyfrom the Thirteenth Century to the 7'inie 

(fIJenry VUI, 

210. yf^rricvlture tn the Ihiitienih and fourteenth crnluru'^, it appears, was still carried 
on with vigour. Sir John I’ortest iic, in a work in praise of the English law^s, mentions 
the progress that had been made in planting hedges and hedge-row trees before the end 
of the liuirteeiUh century. Judge Fortescue wrote his Lcfinm Anshrr in ilie flftccnlh 
century, hut it v\'as not pulilished till the reign of llemy VIII. In the law book c<allcd 
Fletn (supposed to have been vviitten by some lawyeis, prisoners in tlie Fleet, in ISIO), 
very particular directions are given as to tlie most proper times and best manner yf 
ploughing and dressing fallows. (/7c/«, hh. ii. clmp. 73. p. lt).‘5.) The fanner is there 
directed to plough no deeper in summer, ihan is necessary for destroying the weeds; nor 
to lay on liis manure till a little belbre the list ploughing, which is to he with fideep and 
narrtiw furrow, llules are also given for tlio cliangiiig and choosing of seed ; for pro- 
portioning tlic quantity of diflercnl kinds of seed to be sown on an acre, accoiding to the 
nature of the soil, and the ilcgree of ricliiiess ; for collecting and compounding nia- 
niiies, and accommodating them to the grounds on vvJiich tJiey are to he laid ; for the 
best seasons for sowing seeds of difleient kinds on all tlic vaiiety of soils; and, in a 
vvonl, for peilbiTuing every operation in hushaiuhy, at the best time, and in the best 
manner. (I'leta, lib. ii. chap. 72, 73. 7(»'.) In the same work, tlie duties and business 
of the stew aril, haililF, and overseer, of a manor and of all the otlier peisoiis concerned in 
the cultivation of it, are explained at full length, and with so much good sense, th.at if 
(hey were well performed tlie manor could not be ill cultivated. [Ibid.y chap. 72. 8S. ; 
Henri/y viii. 2()7.) This work, as well as others of the kind, is written in Latin, and even 
the larining accounts were in tliose days kept in tliat language, as they still are in the 
gi eater part of llungaiy. 

211. JJurirtig the i^rrnier part of the fiflecnth century Englnnd was engaged in civil w-ar^ 
and agriculture, as well as otlier aits, <leclined. The labourers, called from the plough by 
royal proclamation or the mandates of their lords, perished in battle, or by accident and 
faligius in immense ninnbers. I/ahotir rose in price notvvitlistanding various laws for its 
limitation, and this at last jiioduced a memorable revolution in tlie state of agriculture, 
which mafle a mighty noise Vor many years. 'Flie prelates, barons, and other great 
proprietors of land, kept extensive tracts aioiind their castles, v^hich v\ ere called their 
demesne lands, iu thcii ow'ii immediate possession, and cultivated them by their villains, 
and by hired servaiits, unde^ tl|i* diiection of their laiiiiHs. But these great landholders 
having often led their followers into the fields of war, their luimheis were gradually 
diminished, and hired servants couhl not be procured on reasonable terms. This obliged 
the prelato.s, lords, ^ind gentlemen to enclose tlie lands around their castles, .and to con- 
vert them into pasture grounds. 'ITiis pmcticc of enclosing hocairie very gencraV in 
England about the middle of this period, and occasioned protligioiis clamours from those 
who mistook the elfect of depopulation for its cause. 

21‘J. The hahU tf enclosing lands and conirrtuif^ them to pasture continued after the 
cause liail ceased, and an ael was passed to stop its pi ogi ess in tlie bcgiimiiig of tlie reigrf 

‘ II 1 . 





40 


HISTORY OF AGRICULTURE. 


Past !• 


of Henry VII. T!ie dearths of this period furnish another proof of the low state' of 
agriculture. Wheat in 1437 and 1438 rose from 4j. or 4jf. 6'd.^the oi dinary price jxjr 
qiiai-tcr, to 1/. 6s. 8d., equivalent to 13/. 6s. Sd. of our money. Stow observes that, in 
these extremities, the common people endeavoured to preserve their wretched lives, by 
drying the roots of heibs and converting them into ind of bread. Land in those days 
was sold for ten years’ purchase, so great wtis the insecurity of possession. 

‘213. ^I^ricuiturc in Scotland was at a low ebb during the tliirteenth, fourteenth, and 
fifteenth centuries, on account of the long and ruinous wars in which the country was 
engaged. A law passed in 1424 enacts that every labourer of “ simple estate ’’ dig n 
piece of ground daily, of seven feet square ; another in 1457, that fanners who hail 
eight oxen should sow every year one firlot (bushel) of wheat, half a firlot of pease, and 
forty beans, untler the pain of ten sliillings to be paid to the baron ; and if the baron did 
not do tlic same thing to the lands in his possession, he should pay the same penalty to 
the kiitg. 

214. J'roni the accession of 1 fenny VII. in 1 185, to nea\Jij the niiddlr the seventeenth 
centitn/y Kiigland enjoyed |)eaee. To remove the etlects of former wars, however, 
roquiied a eonsider.ible time. The high price of labour, and the conversion of so much 
land to tillage, ga\e ri'O to chllerent impolitic statutes, piolilbiting the e\poit.itiou of 
corn; uhileaguaf demand was created fin* wool b)- the inanufactiires of the Netlier- 
laiufs, vhicli tej\ded to eiiljance the value of pasture lands, uiid dejx)piilate tlie country. 
'Hie ilocks of individuals, in these times, sometimes cveeeded iw*. oy thousand, and an 
act was passed by Henry VHI., restiicliiig them to a tenth of that ntimher, apparently 
ehide<l from the partial exception of hereditary opulence. Had tlie restraints imposed on 
tlie expoiuHtion of corn been transferred to wool, the internal consumption would have 
soon regulated the respective prices of those articles; the propoition between arable and 
pasture lands would soon have been adjusted ; and the declining cultivation of the country 
restored. An improved eullivation was reserved, liowever, for a future period, when 
persecution extiqiated mnnufiicturcs from the Netherlands ; then, when the exportation of 
English wool h.'ul subsided, aiul its price diminished, the fanner or landholder, disap- 
])ointed of liis former exuberant profits, discovered the necessity of resuming the plough, 
and restoring his pastures to culture, {llenn/^ xii. 2f)l,) 

215. Of the state of agriculture tn Scotlimd duiiiig tlie fifteentli and bixlecnth centuries 
little can be staled. Accouling to i\rajt>r (IIisloHa Itrdannicay P.aris, 152b), a native of 
Hrtrwick, the peasants neidiei* cnch»scd nor planted, nor ciuleavoiircd to ameliorate the 
sterility of the soil.” According to Fyiinis Moiyson, the produce of the country consisted 
chiefly of oats and barley; but it would appear from Chalmers that wheat w'as cultivated 
in Scotland, at least upon the chuich lands, so early as the tliirteenth century. Diflereiit 

I a’, vs were ennctetl for planting groves and hedges, jiruning orchards and gardens, and 
fonniiig parks for deer ; but it is not the barren injunctions of statutes that w ill excite a 
spiiit of improvement in a country. ' 

SunsFCT. 4. Hhtony of Agnculturey from the Time of lie nr ^ VI TI. to the Jiecolution 

in IbSP. 

21^. Aoricnltnrcy soon after the Ingioriing if the siitrenth centvn/y partook of the general 
imjirovement w hich followed tlie invention of the art of })rinting, the revival of literatiiie, 
and the more settletl authority of government; and, instead of the occ.isional notices of 
historians, we can now refer to regular trealisi*s, written by men who engag<*d eagerly in 
this neglected, and hitherto degiaded, occupation. 

217. The culline if hop% was either introduced or revived caily in the reign of Henry 
VIIT. ; and that of flax was attempted, but without success, though eiifoiced bylaw. 
f/lolinshend, ]). 1 10, 111.; 21 lien. H. c. 4.) 47ic legislature at that time endeavoured 
to execute, i<y means of penalties, tliose r.itional impro\cments v\hicli lla^e since been 
fostered and cherished by bounties; or, wliat is better, pursued from the coimnon motive 
(»f self-interest. 

218. The hrcedinir t,f hordes was now much encouraged.,^ To the passion of the age, 
and the predilection of the monarch for splendid tournaments, may be attributed the 
attention bestowed on a breeil of horses ^/f a strength and stature adajited to the weight 
of the couqjlicated panojdy with which the knight ami lus courser were both invested. 
Statute^ of a singular nature were cmacled, allotting fur deer parks a certain propor- 
tion of breeding mares, and enjoining, not the prelates and in)bles only, but those 
whose wives wore velvet bonni‘ts, to have stallions of a certain si/.c for their saddle. 
The legal standard was fifteen hands in horses, thirteen .in mares, and “unlikely tits” 
wei-^, witljout distinction, consigncil to exc*cution. (27 lien. 8. cap. G. ; 36 lien. 8. 
cap. 13. See Harringtons Observations on the Statidesy p, 443.) James tin; Fourtli, 
of Scotland, with mf>re propriety, importe<l horses from foreign countries in order to 
improve the degenerate hreeil of his owm. (Pilscolticy p. <1.53.) 'Hie cultivation of 

for their winter provender was stiU unknown ; nor were asses propagated in 
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England till a subsequent period. {Holinsheadf p. 220 . ; Poli/dore Virgil, p. 13. ; Henry ^ 
xii. 2(>8.) • ^ • 

219. The Jlrst English treatise on husbandry now appeared, written by Sir A, Fitzherbert, 
judge of tJio common pleas. It is entitled XheBookoJ^ Husbandry, and contains directions 
for ibraiiiing, clearing, and enclos^g a farm ; and for enridiiiig and reducing the soil 
to tillage. Lime, marl, and fallowing are strongly recommended. The landlords arc 
advised to grant leases to farmers who will surround tlieir farms, and divide them by 
hedges into proper enchisures ; by which operation, he says, “ if an acre of land be 
u orth sixpence before it is enclosed, it will be worth eightpence when it is enclosed, by 

^reason of tlic compost and dunging of tlie cattle.” Another reason is, that it will pre- 
serve tlie corn without the expense of a herdsman. From the time of the appearance of 
this work, in 1534, Harte dates the revival of husbandry in England. 

220. The Book of Surveying and Improvements, by the author of The Book of IIus^ 
bnmiry, appeared in 1539. In tlic former treatise wt have a clear and minute description 

•of the rural practices of tliat period ; ant^ IVoni the latter may be learned a good deal of 
tlie economy of the feudal system in its decline. The author of 2'he Book oj'" Ilusbaiidry 
w rites from hia own experience of more than forty years ; and, if w e except his biblical 
allusions, and some vestiges of tlic superstition of the Roman w riters about the influence 
of the moon, theie is very little of his work iJiat should be oinittt*d, Jnd not a great deal 
of subse(Hient science tliat need be added, with reganl to the culture of corn, in a manual 
of husbandry adapted to the present time. It may surprise soific of (he agriculturists of 
the piescnt day, an eminent agricultural wiiter remarks, to be told that, after the lapse of 
almost three centuries, I’lL/herbert’s practice, in some material blanches, lias not been im- 
proved upon ; and that in several districts abuses still exist, w'hicli were as clearly' pointed 
out by him at that early peiiod, as by any writer of the piesent age. Ilis remarks on 
shei'p are ^>0 accurate, that one might imagine tliey came from a storemaster of the pre- 
sent (lay ; (hose on liorses, cattle, tkc., arc not less interesting ; and there is a very good 
account of the diseases of each species, and some just observations on the advantage of 
mixing different kinds in the same pasture. Swine and bees conclude this branch of tlic 
work. He then points out the great advantages of enclosures; recommeuds “ qiiyck- 
settyiige, dycliynge, and hodgyng and gives particular directions about the stttcs, and the 
method tif training a hedge, as well as concerning the planting and inimagemcnt of trees. 
We have (hen a .short iiifonnation “ for ayonge gcntylinan that intendeth to thryve,” and 
a “ prolouge for the wive’s occupation,” in some instances, rather too homely for thepi^- 
seiit time. Among otlier things, she is to “ make her husband and herself some clothes 
and “ she may have the luckes of the shepe, either to make blunkcttcs and coverlettes, or 
both.” This is not so much amiss ; but what follow's will bring our learned judge into 
disiepnte, even with our most industrious housewives. It is a wive’s occupation to 
vvynowe all manner of comes, to make malte, to vvashe and wrynge, to make heye, shere 
come, and, in time of nedc, to Iiclpe her hiisbandc tofyll tJic imickcwayne or dounge 
carte, drive tlie ploughe, to loade heve, come, and snchc other. And to go or ride to the 
market, to sel butter, cliese, mylke, egges, chekyns, capons, hennes, pygges, gese, and all 
manner of comes.” TIic rest of tlie book contiiiiis some useful advices about diligence 
and economy ; and concludes, after the manner of the age, with many pious exhortations. 

( Eiiryc. Hi it. , art. Bgr . ) 

221. 7'he slate of agrindturc in England in the early part of the sUtccnlh century, and 
probably for a long time before, is thus iusccrtaincd ; for Fitzherbert no v\he]c speaks of 
the practices which he describes or recommends as of lecent introduction. The Book of 
Siirreyinge adds considerably to our knowledge of the ruial economy of that age. 
** Four maner of commens” are described ; several kinds of mills for corn, and otJier 
purposes, anti also “ quernes that goo with hand dilFerent orders of tenants, down to 

the “ houndmeii,” v\ho “in some places contyniic as yet; and many tyines, by 

Ci)lor thereof, there be many fjeenien taken as bouiuhnen, and their lands and goods is 
taken from them.” Lime and marl are mentioned as common nianiire*^ ; and the former 
was sometimes .spread on the surface to destroy licath. Both draining and irrigtition 
arc noticed; (hough the laftcr but slightly'. Tlie v^ork concludes with an enquiry 
“ How to make a township that is worth XX iiiorke a yere wortJi XX li. a year 
this is to be done by enclosing, by wliicli, lie sfiys, live stock may be better kept and 
without herds ; and the clod’s iir iiedds alternately cropped with corn, and “ let lye ” for a 
time. 

222. jigriculture had atinined a considerable degree of respectability during the reign of 
Elizabeth. According to Tusser, who w’rote in that age, and whose work will be pre- 
sently noticed, agriculture was best understood in Essex and Suffolk ; at least cnclossires 
w'cre more common in tiiese conqties tlian in any otlicr, which is always a proof of 
advancement. A farmer, according to Hiurisou the geographer, “ will thinke his gaines 
Very *inall towarde.s the cii^ of Iiis termc if he have not six or .seven yeai*ss rent Ueing by 
him, therewith to purchase a new lease ; beside a fair garnish of pew ter on lus cupboarci. 
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with as much more in odd vessels going about the house ; tlircc or fqur feathoTrbifiK'l so 
many coverlets, and car^iets of tnpcstric ; a silver salt ; a bowlc for wine, iC[ ndti(>.iMvholc 
ne.ast; and a dozen of spooncs to furiiisli ovvtc the sute." (Harrison s Desertion hf 
Erifftand, p. 188.) t 

7'lie cn/ifUtion of a iyoo?)iau, ht'ftrc or about T{/izabefk*s lime, i.s ej^emplified i/Mlie, 
case of Bishop Latimer's father. “ My father/’ says Hugh Latimer, was a yetirtpan, 
and had no Ijind of fiis own ; only ho had a farm of three or four .pounds liy the year at 
the utmost ; and hereuijon ho tilled so nuieli as kept half a dozen men. Ifo had .a walk 
for a hundred sheep ; and my motlicr milked thirty kino, &c. He kept his son at 
school till he w'ont to the university, and maintained him there ; he mariied his daugh- 
ters with five pounds, or tw'cnty nobles apiece ; he kept hospitality witli his neighbours, 
and some alms he gave to the poor ; and all this he did out of the said farm.” [Ct/jnns 
Life of Lalinicr,) 

224. Cattle were not plentiful in England at the beginning of Elizabeth's rcigji. In J 56:1 
it was enacted that no one should cat flesh on Wednesdays or Fridays, on forfeiture of 
three pounds, unless in case of sickness, or of a special license, neither of which was to 
extend to beef or veal. (Slat, 3 Eliz. cap. *1.) Great pains Avere taken in the act to prove 

’that it was a political, not a religious measure. 

225. The vast nutnher of porks in the kingdom are complained of by Harrison. There 
are not less,” he says, “ than an hundred in Essex alone, w here almost nothing is kept 
but a sorte of w'ildc and savage beasts, cherished for ple.asnre and light.” And pursuing 
the same subject, he .says, “ that if tlic w'oild last a while after this rate, w'heate and rie 
will be no graine for poorc men to feed on.” (Dcscriplion of Bi-itaine, j). 168.) 

22G. Lii Scotland the civil dissensions, and even anarchy, which prevailed until a late 
period in the sixteenth century, operated as a harsh chock on every improvement in 
agriculture, and the total expulsion of ecclesiastical l.andliolclers increased this evil ; 
as the monks were easy landlords, and frequently not iminstrncted in georgical know- 
ledge. The tillers of the earth in Scotland harl at least their fidl share of their country’s 
misfortunes, when private vengeance for private wrongs superseded the regular but timid 
proceedings of public justice. A statute was then formed for tlieir particular benefit, 
whereby (Stut. 110. Prt?-/. 7. Jar. G.) “ the slayers and houcliers (hoii;>;hei'.) of horses 
and uther cattel,” with their employers and niaintainers, aie declared “ to h.ive incurred 
the paine of death, and confiscation of alle their glides movvaliil.” A secoml act passed 
ini 1587 for the furtlicr protection of hushsmdmen, declaring all such as destroyed or 
maimed horses, oxen, &c., cut or destroyed ])loughs or plough-geers (in time of tilling), 
or trees and com, should sufler deatli. (Slat. 8:1. Pari. 2. Jar. G.) Scweral acts of parlia- 
ment were made to protect the farmer.^ from petulant tithe-gatherers ; the proper times of 
notice w^ere herein pointed out, and liberty given to the tiller of the land to proceed in 
his work if tliis notice were neglected. The last (Slat. 84. Carl. 2. Jar. G.) confiniied and 
explained tlie others. (Andrew's Continuation if IJenri/s Hisf.t ii. 124.) ' 

227. Great attention was still paid to the breed of horses in EnAnnd ; but, during the 
reign of Elizabeth, it was found nece.ssary to low er the standard appointed by Henry VI 1 1, 
for stallions, from fourteen hands to lliirteen. This moilitieation, however, was only to 
take place in the counties of Cambriilge, Huntingdon, Northampton, la'ncoln, Norfolk, 
and Siiflbik. (18 Eliz. cap. 8.) No stallion of less height could be turned out on com- 
mons, forests, &c., for fear of deteriorating the breed. Harrison extols the heiglit and 
strength of the Englisli draught-horses ; five or six of them, he says, will with case draw 
three thousand vveiglit of tlie greatest tale for a long journey, 

228. An English traveller j who visited Scotland in 1598, observed a great abundance of 
ail kind of cattle, and many horses ; not large, but high-spirited and patient of labour. 
(Mon/so 7 i's Ilin.f part iii. ji. 154.) Great care, indeed, was taken by the Englisli, wliile 
the kingdtans were separate, to prevent the Scots fiom inquoving their breed by southern 
stalJion.s , it was even made felony to export horses tliither from England. (1 Eliz. 
cap. 7.) This unncighbourly prohibition v’S'is answered by a reciprocal restriction in 
15G7, as to the exportation of ^•ottish horses (Stat. 22. Port, 1. Jar. G.) ; but France, 
rather than England, seems to be aimed at by that statute. One cirenmstanec, 
pointed out by a curious antiquary (Paper apud 'rransm lions of Sc. Ant. .She., vol. i. 
p. 171.), is a convincing jiroof of the modern improvement in the breed : for many 
years past eight nails have been used to each horse’s slioe fii the nortli ; six u:>ed to be the 
number, 

229. The jyroper seasons for turning horses to grass w’as thought a consideration worth 
the attention of the Scottish government, avowetlly to jwevent the veaste of corn. All 
lioraos were, therefore, ordered to be put to grass from May 15tli to Oct. 15tli, on 
pain of forfeiting each horse, or its value, to llicJting. Gentlemen of KKX.) marks, 
yearly rent, and all upwards, arc excepted. (Slat. 122. Purl. 7. .Jac. G.) The 1st of 
June was substituted in a subsequent act (Stat. 36. Pitrl.ll. Jac. G.) for the LVtli of 
May. 
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J SteO.' ^Sr/«? vine in England continued to be cultivated for miyie ; but not generally, for 
of the L(^ds Cobham and Williams of Thames, arc pointed oul'f)y Boriiaby 
Od^efi as eminently productive. It is probable this branch of culture declined with the 
sUppfessicMi of the monasteries, and the ^)orc general culture of barley ; as fanners and 
. Others., .v^tould soon find that good^)cer was a cheaper and better drink, than any wine that 
'ootfelA be made in thft* country. Thougli in 1565, in Uiis reign, the i)otato was intro- 
duced from Santa F4by Capt, Hawkins, yet it did not come into general use, even in 
gardens, for nearly two centuries afterwartU. 

231. 2Vic principal agricultural authors if Elisxihclh* s reign are, Tusser, Googe, and 
Sir Hugh Platt. Thomas Tusser was born at llivcnhall in Essex, in 1527. Having 
a fine voice, he was impressed for U)e royal chapel . and sting in St. Paul’s, under a 
celebrated musician. Afterwards he was a scliolai at Eton, and next a student at 

Cambridge. He next became, by turns, musician, firmer, grazier, and poet j but 
always unsuccessfully, although guilty of neither vice nor extravagance.” His Fir>e 
^Hundred Points of JIusbandrp was pub^i'.lied in 1562, and has lieen recommended by 
Lord Molesworth to be taught in s<-iiools. (^Sonic Consvieralicms for the Promoting of 
Agricidture and employing the Poor, Dublin, 1723.) It is written in hobbling verse, 
and contains some useful iiolicos concerning the state of agriculture in different parts of 
England. Hops, which had been introduced in the early part of Sin sixteentli century, 
and on the culture of which a treatise was pubUslicd in 1574, by Reynolds Scotf, are 
mentioned as a well known crop. IJuck-wIieat was sown after* barley. It seems to have 
been the practice then, in some places, to “ geld fillies ’* as well as colts. Hemp and flax 
are mentioned as coininoii crops. Enclosures must have been numerous in several 
counties ; and there is a very good “ comparison between champion (open frdds) coun- 
try, and severall.” There is nothing to be found in Tusser about serfs or bondmen, as in 
Pitzherberts works. {Encyc. PoU., ait. Jgricul.) 

23i The next miter is Barnaby Googe, a Lincotnshne gentleman, whose tVhole Art of Husbandly was 

g rinted m 1578. it u, fur tlie luoat part, rnacic up of gleanings trom all the ancient ivntor«> of OrL'cee .ind 
nine, whoso absurdities are faithfully rctaimd, with hero and there ■'ome description of tlie practices of 
the age, m which tliere is little novelty or importance tfooge inontioob a number of English wnteis 
who lived about the time of tit/herbcrt, whoso woiKs have not been preserved. 

233. Sir Hugh P/at/'s Jewel Houses if Art and Eutuic was ]»rintetl in LVji U is rhieft> a compilation 
from other writers. The author .ipiuMrs to hav'O been a lawyer of lancoln’s Inn, but he had a seat in 
Essex, and another in Middlesex, where he spent great part of Ins time — The»/?(’e lyuiinvi Harrison, 
a contemporary ot I'latt, and chaplain to Ha ron Cobham, vv lute a desi ription of Britain, and transl.ited 
HistOff/oJ Si oi/a ltd. In the former uork arc main valuable Iniils on the progress of hus- 
bandry In the ea’ily part of the reign of Ebzaheth Among other curious things he asserts that*the 
S{)aiii6h, or Merino sheep, was originally dcnvcil from England. 

234. IVie seventeenth century is distinguished hy some important improvement sin agricul- 
ture, amting whieli arc the introduetioii of clovers anti turnips in England*; of hedges 
in Scotland and Ireland ; and the execution of extensive embankinenls and drainages. 
Some useful writers also ajijieared, especially Norden, G.ibricl Plattes, Sir Ilichard 
Weston, Hartlib, and Blythe, to whom may he added Evelyn. 

235. For the adojdiun (f the clover, as an agneultnrul plant, we are indebted to Sir 
Uidiard Weston, who, in 1615, gives an account of its culture in Flanders, where he 
says “ he saw it cutting near Antwerp, on tlie 1st of .lunc 1614, being then two feet 
long, and very thick; that lie saw it cut .ngatn on tlie 29lh of the same month, being 
twenty indies long; and a tliird time in August, being eighteen inches long,” Blytlic, 
in 165.3, is copious in his directions for its cultivation ; and Lisle [Ohs. on Husbandry), 
in the beginning of the eightcentli century, speaks of it as commonly cultivated in Hamp- 
shire, W'iltshire, Gloucestershire, and other counties. 

236. Turnips were probably introduced as a field crop by tlie same patriotic author, 
tliough thc]j may probably liave been grown in the gardens of the church establishments 
long before. They are cultivated, he observes, “for feeding kine in manyparts of England ; 
but there is as much difllercnce between what groweth in Flanders and here, as is betw'ecn 
the same thing which groweth in a garden and that which groweth w ild in the fields.” It is 
probalfle tlie English turnips he alludes to were rape, which is mentioned hy Googe in 
1 586 ; hut, though Gerai'(le,in 1 597, and I’arkinson, in 1 620, mention the turni}i as a garden 
vegetable, yet nelthcj of these aiithoi's gives the least hint of their field culture ; bo that as 
it may, Uay, in 1686, informs us, tliat they aie sown every where in fields and gardens, 
botli ill England and abrotidl for the sake of their roots. Lisle also, in 1707, mentions 
their being common in Norfolk, Hampshire, Berkshire, and various counties, llic 
conunon story, therefore, that their culture was first intioduced hy Charles Lord Viscount 
Townsend, cannot be true ; but their culture w as jirolxibly greatly improved by him, % 
when lie retired iroin public business tvi Hainliani in Norfolk, in 1730. * 

237. 'The first notices of sheep oeingfed on the ground uith turnips, is given in Hou^iton's 
Collections on Husbandry and Trade, a periodical work begun in 1681. In 1684, Wor- 
lidgc, one of Houghton’s correspondents, observes, “ sheep fatten very well on turnips, 
which prove an excellent tiourishiiient for them in hiu-d winters, wlien fodder is scarce , 
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for they will not only cat the greens, but feed on the roots in the ground, and scoop them 

hollow even to the very skin 'I^en acres,” he adds, “ sown pith clover, turnips, &c, 

will feed as many sheep as one hundred acres thereof would before have done.” {Hough^ 
tons Collections, vol. iv. p. 142— 14-1.) 

238. Potatoes, first introduced in 1565 (230.), we^ at tliis time beginning to attract 
notice. “ The potato, ” sfiys Houghton, “ is a baccycrous heri), wiUi esculent roots, 

bearing winged leaves, and a bell flower Tliis, 1 have been infoiined, was brought 

first out of Virginia by Sir iralter Raleigh; ^ 

and he stopping at Ireland, some was 30 A 

planted there, where it thrived very well, V — '-7 /m 

and to good purpose ; for in tlieir succeed- / / Im 

ing wars, when all the corn above ground / iim 

was destroyed, this supported them; / ms 

tlie soldiers, unless they had dug up all the Ji ila 

ground u here they grew, and almost sifted /Ml m 

it, could noi extirpate them. From thence /! /ffW ili 

they were brought to Lancashire, where A V ( // ^''/\\ llli 

they are very numerous, and now they be- I ||/ 1 

gan to spread all the'-kingdom over. Iliey 

are a pleasant food, boiled or roasted, and / \ IfW J) 

eaten with butter and sugar. 'Tliere is a 

sort brought from Spain fJiat are of a longer I 7 

fonn (Convolvulus Ifn/dtos) (yi^. 30.), and 

are more luscious than ours ; tJiey are much 

set by, and sold for sixpence or eightpence the pound.” (76., vol. ii. p. 468.) 

239. Lmhankments were made on tlie eastward of England, in various places, by tlie 
Romans, when in possession of the country, and afterwards by some wealtliy religious 
houses, and by the government. Considerable exertions were made at Roston during the 
reign of Henry VI 1., under the direction of JVIayhavc Hake, a Flemish engineer, and 
fourteen masons ; but the principal eflbrt, as far .as respects gaining Land for agricultural 
purposes, waa made during the protectorate, by Col. Veirnujilen, a Fleming, who 
served in Croiinvellls anny. Speaking of tliis engineer’s exertions, IJarte observes, “ if my 
account stands right (and it comes fiom the best authority extant), our kingdom in the 
space of a few ye.u-s, till the year 1651 only, had recovered, or was on the point of 
recovering, in Lincolnshiic, Cambridgeshire, Huntingdonshire, and Kent, 425,000 acres 
of fens and morasses, wliich were advanced in general, fiom half a crown an acre to 
twenty and thirty shillings. So that, perhaps, few statesmen and generals have better 
deserved a statue or monument from this country than Vermuyden, the principal un- 
dertaker.” 


240. The exportation of corn was regulated by various laws, during tlie sixteenth cen- 
tury; and importation was not restrained even in plenty and cheapness. In 1663 was 
passed the first statute for le>}ing tolls at turnpikes. Enclosures by consent and by act 
of parliament began also to be made during tliis century. 

241. The agncuUure of Scotland during the fftcenlh aiid sirtccnlh centuries continnad 
to langiiisli, especially upon the estates of the barons, wlicre the profession of n soldier 
w^as regarded as of greater importance than tliat of a cultivator of the ground ; but tlie 
ecclesiastical lands w ere considerably improved, and the tenants of tliem were generally 
much more comfortably circimistiinccd than those upon the estates of laymen. I'lie 
reformation of religion, beneficial as it w'as in other respects, rather checked tlian pro- 
moted agricultural impro\einent ; because the change of property, which then oecuricd, 
occasioned a similar cliangc of tenantry, and almost took husbandry out of thuhands of the 
monks, the only class of people by wliom it was practised uiKiri correct jiiinciples. llic 
dissolution of t?ie monasteries .and other religious houses w as also attended with injurious 
consequences in the first instance ; tiiough latterly the greatest benefit has been derived 
from tithes and church lands having come into the hands of laymen. It is probable, had 
not these circumstances occurred, that the tithe system would have still reni.aincd in force, 
and Scottish husbandry have continued und^ v a hurlhen, which sinks and oppresses the 
cultivator of England and Ireland. Rut tithes having got jnto the hands of lay titulars, 
or impropriators, were in general collected or fanned w ith s^jch severity .as to occasion the 
most grievous complaints, not only from the tenantry, but also from the numerous class 
of proprietors, who had not been so fortunate as to procure a sliare of the general spoil. 
Tliis, added to the desire shown by the crown to resume the grants made when its power 
was oomparatlvely feeble, occasioned the celebrated snlmiission to Charles 1., which ended 
in a settlement, that in modern times has proved highly, beneficial, not only to the interest 
of proprietors, but likewise to general improvement. Tithes, in fact, are a hunhen, 
which operate as a tax upon industry, tliough it w'os a long-time before the beneficial 
consequences of withdrawing Uiem were fully understood. (Edin* Encj/c., art. Jgr,) 
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242. Of the state agriculture in Scotland during the greater part of the ^seventeenth 
cerUiiry very little is icnovpi i no professed treatise- on the subject aj^peared till after the 
revolution. Die south-eastern counties were the earliest improved, and yet, in 16GO, 
tli^ir condition seems to have been very wretched , Ray, who made a tour along the 
eastern coast in that year, says, “jjWe observed little or no fallow grounds in Scotland ; 
some ley ground we saw, which they manured with sea wreck. The men seemed to be 
very lacy, and may be frequently observed to plough in their cloaks. It is the fashion of 
them to wear cloaks when they go abroad, but especially on Sundays. They have neither 
good bread, cheese, nor drink. They cannot make them, nor will they learn. Their 
, butter is very indiflerent, and one w^ould wonder how they could contrive to make it so 
bad. They use much pottage made of colewort, which they call haiU sometimes broth 
of decorticated barley. The ordinary country houses are pitiful cots, built of stone, and 
cover^ with tuiTs, having in them but one room, many of them no chimneys, the win- 
dows very small holes, and not glazed. The ground in the valleys and plains bears very 
•gdod corn, but especially bears barley or bigge and oats, but rarely wheat and rye.” 
(Select Itcmains of John Bay, Lond. 1760.) 

243 If is probable that no etcaf change had talen place in Scotland from the end of the fifteenth century^ * 
except that tcnaiit« KrAdually became possessed ot a little stock of their own, mstcad of having their 
farms stocked by the hiiidlurd. “ The minority of James V., the reign of Mary steVart, the infancy of 
her SOI), and the civil wars of her grandson Charles I , were all peniHis of lasting waste. 'Jhc very laWs 
which were made duiing successive reigns, for protecting the tillers of the soil from spoil, .ire th^ best 
proofs of the deplorable state of the husbandman.’* {Chalmers's Caledonia^ vol. li p. 732. \ Lncyc. 
art. Agr.) 

244. The accession of James VL to the crown of England h understood to have been 
unfavouiable to the agricultural interest of Scotland ; inasmuch as the nobles and gentry, 
being by that event led into great expenses, raised the rents of the tenantry considerably, 
whilst the very circumstance which occasioned the rise, contributed to lessen the means 
of Uic tenant foi fulfilling his engagements. Scotland, however, was much benefited by 
the soldiers of Cromwell, who were chiefly English yeomen, not only well acqu.'iintcd 
with husbandly, but, like the Homans at a former period, studious also to improve and 
enlighten the nation which they had subdued. The soldiers of Cronnveirs army were 
regularly paid at the rate of eightpence per day, a sum equal at least to the money value 
of two sliillings of our currency ; and as this aniiy lay in Scotland for 'many years, there 
w as a gieat circulation of money througli the coiintiy. Perhaps the low' country districts 
were at that time in a higher state of improvement than at any former period. In th*e 
counties of Lanark, Uenfrew, Ayr, and Kirkcudbright, the rentals of various estates 
w’cic greater ill 1660, than tlicy were seventy years aftcrw'ards ; and the causes which 
hroaglit about a declension in value are ascertained without difficulty. The Ibrge fines 
exacted from country gentlemen and tenants in these counties, during the reign of 
Charles II. and his brother James, were almost sufficient to impoverish both proprictois 
and cultivators, had they even been as wealthy as they are at the present day. In addi- 
tion to those fines, the dreatlful imprisonments, and other oppressive measures pursued by 
tlioso in power, equally contrary to sound jiolicy and to justice and humanity, desolated 
large tracts, drove tlie oppressed genfiy and many of their wealthy tenants into foreign 
rouiitries, and extinguished the spirit of industry and improvement in tlie breasts of those 
who were left behind. 

245. Yet in the seventeenth century were those Lucs made which paved the way for the 
present improved system of agriculture in Scotland. By statute 1633, landholders were 
enabled to have their tithes valued, and to buy them eillier at nine or at six yeais* pur- 
chase, according to the nature of the property. The .statute 1685, conferring on land- 
lords a ]>ower to entail their estates, w'as indeed of a very difTcrent tendency, in regard to 
its eflccts on agriculture; but the two acts in 1695, for the division of commons, and 
separation of intermixed properties, have facilitated in an eminent degree the progress of 
improvement. (Eticyc. Brit., art. flgr.) 

246. The literary history of agriculture^ during the seventeenth century^ is of no great 
interest till about the middle tJiat period. For more than fifty years after die appear- 
ance of Googe’s work, there arc no systematic w'orks on husbandry, though several trea^ 
tiscs on particular departments of it. From these it is evident, that all tlie different 
operatioiis of tJic farmer W'erq performed with more cai-c and correctness than formerly ; 
that the fallows W'erc better w'orked ; the fields kept free of weeds ; and much more 
attention paid to manures of every kind. A few of the wTiters of this period deserve to 
be shortly noticed. 

247. Sir John Nifrdetis Surveyor s DUIogue, printed in 1607, is a work of consider- 
able merit. The first three books of it relate to the rights of the lord of tlie manor, 
and Oie various tenures by which landed property was then held, and the obligations 
wliich they imposed : among others, wc find the singular custom, so humorously described 
in thc^SpectatoTt about the incontinent widow riding upon a ram. In tJie fiAli book, * 
there are a good many judicious observations on the “ different natures of grounds, how 
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they may be employed, how tliey may be bettered, reformed, apd amended.” The 
famous meadows near SaliM)ui 7 arc mentioned; and when cattlv' have fed their fill, hogs, 
it is pretended, “ are made fat with tlie remnant, namely, witli tlie knots and sappe of 
tlie gnisse.” So many extravagant. assertioiiL hav^ been made about these meadows by 
several of our early writers, tliat we ought to rcceiip' their statements with some degree 
of scepticism, wherever they seem to approach tlie marvellous.' “ Clover grass, or the 
grass honeysuckle ” (wliite clover), is directed to be sown with other hay-see^. Car- 
rot-roots” were then raised in several })arts of England, and sometimes by farmers.” 
liondou street-dung and stable-dung were earned to a distance by w^atcr; though it 
appears from later writeis t() have been got almost for the trouble of removing. And, 
leases of tw enty-one years are recommended for persons of small capiUil, as better than 
employing it in purchasing land ; an opinion tliat nrcvails very generally among our 
present farmers. 

a 18. /JtYs seem to have been great lavountes with these early writers ; and among otliers, 
iJiere is a tfoatise by Butler, a gentleman of Oxford, called the Femimnc Monarchies oi^ 
the Ifidori/ (f liccisy printed in 16*09, full of all manner of quaintness and peilantry, 

249. Markhaniy Muscnll, Gabrli PhtfteSf Weston^ and otlier authors, belonged to this 
period. In Sir Richard Weston’s Dusconrsc on the Husbandn/ of Brabant and FhinderSy 
published by Ilartlib, in 1(M5, we may inaik the dawn of tlic vast imj)ro\ements wliich 
have since been ellccled in Britain. 'I’liis gontlemaii wus amb;"^* ador from England to 
the JRector Palatine and King of Bohemia, in 16 19, and had the me' it of being die first 
who introduced the great cA'cer, as it was then called, into English agi'nillnre, about 
1G45, and probalily turniiis also. In le-is than fen years after its intioduetion, that is, 
before 1655. the culture of clover, exactly according to the present method, seems to 
have been well known in England, and liad made its way even to Ireland. 

250. A great nianif works on agncuUnie appcctrcd dining the time of the common- 
wealth, t>f wliich Blythe’s improved ami llarthh’s f.CLUU'/ .iie die most valu- 
able 'Hie first edition of the former was published in 1649, and of the latter in 1650; 
and both of them were enlarged in subsequent editions. In the first edition of the 
Improver improved, no nicntion is made of clover, nor in the second of (ninips; but, in 
the tJiird, p'ublislied in lOO'J, clover is treated of at some lenglb ; and tin nips are recom- 
mended as an escellont cattle crop, the culture of wliich should be extended fioin the 
kitchen-garden to flic field. Sir Richard Weston must haxc ciihixaled linnips befoie 
this ; for Blythe says, that “ Sir Richard affinned to h.mself, he did feed his swine with 
diem ; they were first given boiled, but afterwards (he swine came to eat them raw,” and 
“ would run after the caits and pull diem foidi as lliey gathered tliem an expression 
wliich conveys an Idea of tJieir being cultivaied in (lie fields. 

SSl Wuthe's hool ts ihejhst tystcmalic loo/k at iv/'k/i thne are some ttmes <•/ the c^nve) hhh' huduintUy, 
fio Imnctifially c‘bt.il;li!>ht‘cl siiue, l)> mlcrfKisitig riover ami turnip between ciiluiilernus trojis He is a 
gre.»i enemy to commons ami common Iklils; and to n taming lainl in old pa.sture, iinlesa it bo o( die 
best qu.dity Ills (k'si iiptioii ot difleront kind* of ploughs i8 mlorestmg ; .and he justl) recommeiul.s hucli 
as were drawn by two liorbO') (some e\en by one horse\ in priurcme to llie weighlv ilmnsy neu limes 
which reqinreil four hnrscs or oxen, or more Aiiiio(>t all the manures now used seem to h.tvi* i ecu Ihen 
well known, and l.e bron 'lit linit lMlll^elf iiom iiiist.nuToi Iweiitv imlCo> i fe speaks ot an msirionoiit 
whith plonghc l, sowed, ami h.irrowTil .d the same time, and the oVZ/wg o/ corH was tin ii a subiei t of 
much diSLUssiori “ It was iif)t ni m> jc.iD-,” say-, nijibe, “ saice (he taiiious i if y of I.oiidoii petitioned 
the parli.imeiit of laiglnnd against two rmn. into > or idteiisive < oinmo< lilies, winch were likelj (o come 
into Kreit u-«e and t-furii, and was Newi.isile coal, in roeard ot llitir btemli, \c , .md hojis, ni 
regard they would spoylc tlic task’ of diiiu-k, and end ing«*r the pcoj Ic 

HailUh\ Legcny is a vtr.v hctcrom-ueouH pcitormain-e, ront.nnmg among some very jiidirions 
directions, a great deal of raoli .si»f.culati(m bevcnl of the ilefa-ieni les whuti the writer (U, (laid) 
complains of in English agniulturc, must be placed to the account ot our tlimale, and never liave betn 
nor can Lo supplied. 

2.53. IToughttnis valuable Collections if I/u:,bifndri/\h\\ c been alreuJy niei^tiniieil. (2.37.) 
25^. ICorlidgc's Systema Agrieulturce w'a^ pubJislied in 1668; it treats ot improve- 
ments in general, jf enclosing meadows and pastuios, and of watering and draining 
tliem, of clove' -, vetches, spurry, Wiltshire long-grass (probably that of the meadows 
of Salisbury), hemp, flax, rape, tnniips, &'C, A Persian wheel was made by his direc- 
tion in Wiltshire, in 1665, that carried water in good quantily above twenty feet high, 
for watering meadows, and another near Codahniiig ki Surrey. Sowing clover and 
other seeds preserved the cattle in the fatal wiiikr of 1673, in (be southern parts of Eng- 
land ; whereas in the western and northern, ihrongh ileleet of hay anrl [lasliire, the 
greater part of their tattle perislied. Hops enough were not planted, hut W'c imjjorted 
them from the Netlu rlands of a quality not so gooil as our own. The authors he chiefly 
quotes are Weston, Ilartlib, and Blythe. „ 

655. Among other uritfrs of this century may be mentioned Bacon, who, in his natural 
history, has some curious observations on agriculture ; Ray, tlie botanist, whose works 
arc rich in facts ; and Evelyn, a great encourager of all manner of iinjn ovemcnLs, as 
well as a useful writer on planting. ^ . 

2.56.'^ Some (f the worh rf the siilcentk and seventeenth centuries are now vci'y scarce, 



Book I. 


AGRICULTURE OF MODERN TIMES. 


47 


and most of them.yttle known to agriculturists of the present day. In algiost all of 
them there is much ttiat now useless, and not a little tliat is trifling and foolish ; yet the 
labour of perusal is not altogether fruitless. He who wishes to view the condition of tJie 
great body of the people during this period) as well as the cultivator who still obstinately 
resists every new practice, may, of them, be gratified and instructed, in tracing the 
gradual progress of ii3proveraent, both in enjoyment and useful industry. {Encyc* 
Hr it., ait. 

S>:cT. V. History of Agriculture in Ultra- Huropemt Countries during the Middle Ages. 

, 257. The general history of the old lJftrn-Euroj)ean countries, during this period, is not 
known with sufficient precisjcm and detail, to enable us to g ic a progressive account of 
their agriculture, 'llicrc is no evidence of any improvement having been matle in the 
agricidtiirc of the Indian and Chinese nations, from the earliest period of their known 
history to the present time. Ibe agriculture of Persia, of the African shores of the 
^VrMiterranean sea, and of all the countries m der the lurks, seems, if any change has 
taken place, rather to have declined dian advanced during the latter centuries of the 
middle ages. 

258. The history of the new Ultra-European countries (f America an^ Australasia, only 
dates its commencement (with the exception of part of America) from *thc latter enA of 
the period under notice, and therefore cannot fiirnisli siifiicient yuiterials for any useful 
account of their agriculture. Under these circumstances we tliink it better to defer an 
account of tlie origin .nid ])rogress of Ulti.i-Kuropean .'igriculture till the succeeding 
('h.ipter, wheie ii will ])recede mhiic accoiinl of its piesent state. We have adojjted flic 
same plan witli respect to the agricuHnie of some of the noithcrn European nations, as 
Russia and Sweden, and also with regard to that of Spain and Ireland. 


Chap. IV. 

Present Stale of AgiicuUurc in Europe. 

A<^ri(uliure began to be studied, as a ^cu nee, in the principal countries of Europe? 
about the middle of the Kith ceiitun. llie woiks of Uresceuzio in Italy, 01i^ie^ de 
Serres in Fiance, IliTcshach in Germany, Herrera in Spain, and J''itzheil)ert in Eng- 
land, all published about that period, supplied the materials of study, and led to Anproved 
pi aifiet's among the lejiding agriculturists. The art received a second impulse in tlic 
middle of the century following, after the general peace of Aix-la-Chapelle. ITieii, as 
llarfe has ohseived (^E.ssays, i. p. 62.), “ almost all the Kuropeaii nations, by a sort of 
tacit <‘onsent, ajijilied thenisc'hes to the stutly of agricultuie, and continued to do so, * 
nioie or less, even aini<l;.t the universal confusion that soon succeeded.” During the 
18th century, the march of agricnltnie has been piogiessivu llnoiighoul Euiope, with 
little exce[)tion ; and it has atl.'iined to a vei^ consideiahle degree of perfection, in some 
districts of Italy, ill the Nelhei lands, and in (iicat Britain. In Spain if has been least 
impioved, and it is still in a vi iy backward stale in ino-'t parts of Ilnngaiy, Poland, and 
Russia. We sliall, in the lidlow ing sections, give such notices of the agriculture of these 
and the tdlier countiies of Europe, as we h.ivc been enabled to glean fiom the very scanty 
materials which exist on the subject. Had these been more abundant, this part of our 
w'iuk would have been niiah iiune instructive. The past state of agriculture can do 
little more than*gratify flie cmiosity, but its present .state is calculated both to excite oiir 
curiosity and afTect our inteiests. Independently of the political relations wliich may be 
established by a free trade in corn, there is probably no European country tliat does not 
possess .some animal or vegetable jiroduction, or pursue some mode of culture or inaiiagc- 
inent, that might not be beneficially introduced into Britain ; but, with the exception of 
Flanders and some parts of Prance and Italy, there are as yet no sufficient data for 
obtmning the necessary details. 

Se(’T. I. tne present State of Agricultwe in Italy. 

260. Italy ts the 7fwst inteiesting country of Europe in respect to ds rural economy. Its 
climate, soils, rivers, and surface aie so viuioiis, ,as to liave given rise to a givater variety 
of culture than is t« be found .throughout tlie rest of Europe; while the number of 
governments and petty states into which it is divided, has occasionl/d an almost equally 
great variety in tJie tenure of land, aiul die political circumstances which affect the cul 
tivafor. Die great ad van t.age which Italy possesses over the rest of Europe, in an agrictiU 
tiiral point of view', is its clinntte ; for though, as the learned SismoiuU has shown (Annals « 
if Agiic., vol. i.), it is, in point of healtli and agrctvableness, one of the w'orst in the 
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world, jet tlic cool temperature of some of the northern districts ^admits of the finest 
pastures, while, from tlie wannth of others, the rocky sides of Hills ore os productive of 
grapes and olives as the plains arc in corn. It is the only country in Europe, with the 
exception of some parts of Spain, where comi* grass, butcher's meat, cheese, butter, rice, 
silk, cotton, wine, oil, and fruits are produced, all ir» the lughest degree of perfection. 
Only a fifth of its surface is considered sterile ; while only a fifth of tlie surface of France 
is considered fertile. Tlic population of Italy is greater in proportion to tlie surface, 
tliaii tliat of eitlier France or Britain. 

261, The. writers on the rural economy of Italy arc, Arthur Young, in 1788; Sis- 
mondi, in 1801 ; and, Chateau viciix, in 1812. From the works of these authors, from 
those of Forsyth, Wilson, and other recent tourists, and from our own observations in 
1819, we sliall select some of the most characteristic traits as to the agriculture of Italy, 
adopting the division of Chateauvieux, of the region of irrigation, and the rotation of 
crops, ill Lombardy ; the region of vines and olives, cxcniplilied in Tuscany ; the region 
of insiilubrious air, or the states of the church ; and tlie region of volcanic lilies, or ttie 
Neapolitan culture. 

SunsECT. 1. Of the .fgvicxdlure of Lombardy. 

. 262. The climate tf Lombardy is less inegular than tlvit of some other districts. It 
is temperate on the *dcch\ities of the mountains in Piediiionl, where the ricliest sheep 
pastures jure situated ; subject to great vicissitudes and to seveie sti>nus at the base of 
the Alps; and i\jirm and humid in the plain of tlic Po, In some pan the olive and 
the orange endure the open air throughout the year, as in the islands of the lakes ; in 
other places, at Milan for example, they require nearly as much protection in winter as 
in England. 

26:3. The of llie plain of the Po has evidently been funned I>y tlie recession or 
deposition of water, and is a rich black mould, deep, and every v\here perfectly level. 

20'4. Tha^e lands arc every where enclosed^ eitlier with hedges anil ditches, or with Ojieii 
w’ater-coiirscs for ii ligation, llie hedges, liowe%er, are not very well kept: they aie a 
mixture of different plants ; often of willows chiefly, occasionally of the mulberry for 
feeding the silkworms, and sometimes of reeds. The hedge-plants of the country are 
the Christ’s thorn (i‘alihrus australis, 31.), common hawthorn, and pomegranate. 

265. The la?ids arc generally farmed by metayers 
(from metay one half, Iial.), The ’landlord pays the 
taxers, and repairs the buildings ; the tenant provides 
cattle, implements, and seed ; and tlic pioduco is di- 
vided. In some cases tlie landlord’s half is dcliicred to 
liiin ill kind ; in otlicrs it is valued annually Jit har- 
vest, and paid in money, or partly in money and 
jiartly in produce, lliere are some farmers who have 
leases, generally for short periods, not exceeding nine 
years, and pay fixed rents. TTie sire of farms is from ^ 
ten to sixty acres ; but tlierc are a few of two or three 
hundred acres. lIic latter, however, aie chiefly cul- 
tivated by the proprietors. Farm-houses arc of brick, 
sometimes stuccoes], and covered with tiles. Tliey aie not always detached; but two, 
flu-cc, or more, farmeries are often grouped together, and their united buildings might be 
mistaken for Uiosc of one hirgc farm. One side of a square contains tlic houses of the 
fjumiers, the stables, and cattle-sheds ; and the three oUiers arc slieds, siipjiorted by 
columns, and open on all sides, for implements and produce. I’lio metayers never get 
rich, and are seldom totally ruined ; they are not often clianged ; the sJtme farm pusses 
from father to son, like a patrimonial estate. 

266. Landed property is generally managed by a steward or factor (fiitlore)j whose 
business it is to inspect the cidtivation of tlic lands, to direct repairs, pay taxes and tithes, 
and see that the landlord ha.s his proper share of tlie protUicc. Tithes have been greatly 
lessened by the sale of a grc.it part of the church lands jit tlic rc\olutioii ; but are still 
taken in kind, or commuted for, in order to 'Mppoit the parish clergy. 

267. The irrigation of Lombardy is its most reniarkablt’ feature. Tlic antiquity of tJie 
practice has been alrcaiiy noticed (180). In most states of Italy, the right and property 
of aH rivers, and in some, as Venice, even of springs and rain, are considercil as 
vested in the king or government. All canals taken from rivers are, therefore, purchased 
frpm the state, and may be carried through any person’s lands, provided they do not pass 
through a garden, or witliin a certain ih'stancc of a mansion, on paying tlic value of the 
ground occupied. Sucli canals, indeed, arc generally consiricred m enhancing the value 
of the property they pass tlirough, by enabling tlicrn to ))urchase water, wliicJi is sold by 

• tlic hour, half hour, or quarter, or by so many days’ run,' at certain fixed times, in the 

^car. TTic right to wsiter from such canals may even be purcliased ; and Arthur Young 
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mentions that the fee-simple for an hour's run f>er week, through a sluice of a certain 
dimension, near Tifrin, was, in 1788, 1500 livres. TIjc water is not only usAl for grass- 
lands, which, when full^f watered, are mown four, and sometimes five, times a year, and in 
some cases (c. g. I'rato Marcita) as early 2 ^ March ; but is conducted between the narrow 
lidgcs of corn-lands, in tlie hollows between drilled crops, among vines, or to flood, a foot 
or more in depth, lands which ffre sown with rice. It is also used for conibles, or 
depositing a surface of mud, in some places where llic water is charged with that mate- 
rial ; and tliis is done somevihat in the manner of what we call warping. The details of 
watering, for these and otlier purposes, are given in various works ; and collected in those 
of Professor Re. In general, watered lands let at one third higher than lands unwatered. 

268. The iniplemenls and operations of a^riadfurc V' Lombardy are very imper- 
fect. The plough is of very rude contrivance, with a handle tliirtecn or fourteen feet 


long. It is drawn liy two oxen without a driver or reins, tlu' ploughman using a long 
light rod or goad. Tlie names given to the difTercnt parts ^ 30 

^ of the plough arc corruptions or variations of ^:he Roman 
terms already mentioned. (111.) Corn is generally beaten 
out by a wheel or large fluted cylinder ( /rg. 82.), which 
is turned in a circidar track, somewhat in the manner of a 


bark-mill in England. • • 

260. The cattle (f Piedmoot are, in some cases, fed wdth extraordinary care. 'Fliey are 
tied up in )■ tails; then bled once or twice; cleaned and nibbed with oil; afterwards 
combed and hrushed twice a day: their food in summer is clover, or other green herbage; 
ill winter a mixture of elm heaves, clo\er-liay, and pulverised vvaliiut-cakc, o\er which 
boiling water is poured, and bran and salt added. AVhere grains (pouturo) can be 
procured, they are also given. In a short time, the ctittle cast their hair, grow' sniootli, 
round, fat, and so improved as to double their value to the butcher. (Mm. della Soc. jigr., 
vol. i. p. 78.) 

270. 7'he dairU\^ on the plain of the Vo, near Lodi, produce the Parmesan cheese. The 
peculiiir qualities of this cheese ilepend more on the maimer of making than on any tiling 
cKe. The cows are a mixed breed, between the red Hungarian or Swiss cow', and 
those of I-.ombardy. The chief peculiarity in their feeding is, tliat they arc allow ed to cat 
four or five hours in the twenfy-foiir ; all (he rest of the time they at;e sUdled, and get 


p: 


hay. Both their pasture and hay are chiefly from irri- 
gated lands. ITie cheeses are made entirely of skimmed 
milk ; half of tluit which has stood sixteen or seventeen 
hours, and half of that v^llich has stt>od only six. llie 
milk is heated and coagulated in a caldron ,(yi'g. 88.), 
placed in a very ingenious fire-place, being an iincrted 
scmi-cone in brickwork, well adapted for preserving 
. heat and for (he use of wood as fuel. Without being 
taken out of llie caldron, the curd is liroken \ery small 
by an implement, consisting of a stick with cross w'iies; 
it is again heated, or rather scalded, till the curd, now a 
deposition fioni (he whey, has atUiined a considerable 
degree of finnness ; it is tlien taken out, drained, salted, 
and pressed, and in fqity dajs is fit to put in the cheese- 
loft. 'I’he peculiar properties of this cheese seem to 
depend on (lie mode of scalding flic curd ; though the 
dairvists pretend that it aNo depends on tlie iiuhIc of 


feeding the cows, Wlieie one farmer has not enough of cow's to carry on llic process 


himself, it is common for two or more to join and keep a partnersliip account, as in 
Switzerland. More minute details will be found in Book IV. Par'i VII. 


271. Sheep are vol common in J.nmbardy: there are flocks on the mountains, but in tlio 
plains only a few are kept, in the manner pigs are in England, to eat refuse vegetables. 
The Merino breed w’us introduced, and found not to succeed. 

272. The roUdtnns of crops rfle not so remarkable for preserving the fertility of the soil, as 
for an immediate return of profit. 'Hie priKlucc however being seldom bulky, tlie object 
is defeated. As examples, we may mention, 1 . maize drilled; 2 , 8 , and 4. wheat; 
5. maize drillcil ; 6 , 7, and * 8 .* w licat. Another is, J. fallow; 2 , 3, and 4. rice; 5 . 
fallow; 6 '. wheat and elover, &c. -Hemp, flax, lupines, rape, millet, panic, rye, and 
sometimes oats, with other crops, enter into the rotations. Rice is reckoned tlie most 
profihiblc crop ; the next, w heat anil millet. Hie rice-grounds receive but one plough- 
ing, whicJi is given^'n the miildlc of blarch, and the seed is sown at the end of the same 
month ; sometimes in w'uter u]) to tlie seedsman’s knees, but more fre<]uently the witter is 
not let on till the rice is come up. T he w'ater is then admitted, and loll on the ground 
till tlic beginning of June, when the crop is weeded by hand, by w'omcn half naked, with 
tlicir petticoats tucked to tfleir waists, wading in the water ; and they make so droll a* 
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figure^ that parties are often made at that season to go and view the rice-grounds. Wlien 
the weeding is finished^ Uie water is drawn off for eight days; itf'is again drawn off 
when die ear begins to fonn, but after its formation is let in agalh till the rice is nearly 
ripe, which is about the end of August or begii^ining of September. Hie produce is from 
ten to twenty fold. 

273. ylrnong the herbaiie crops cn/tivated, may be m\;ntioned chiccory, very common in 
the watered meadows, rib-grass, also very common, oat-grass, and some other grasses ; 
but not near the >ariety of grasses found in die English meadows and pastures ; fenu- 
greek (Trigon^lla Z.), clovers, lucerne, saintfoin, and in some places Imrnet and spiirry. 

274. Among the trees grown bi/ the farmer, the mulberry predominates, and is pollard^ 
once or ofYener every year for the silkworm, nie tree is common in die hedge-rows, and 
in rows along 'with vines pamllel to broad ridges. Tlie vine is generally cultivated ; 
trained or rather hung on mulberry, maple, or flowering ash pollards, or climbing up tall 
elms, or in the hedges, or against w'illow poles or rude espalier rails. 'ITie olive is not 
very common, but is planted in schistous declivities in warm situations ; the apple, pea'*, , 
and green gage plum are common. 

275. Though the agriculture of Lombardy appears to be practised more for subsistence, 
'than for the employment of capital and the acquisition of riches, yet, from the eflect of 
irrigation in producing large crops of grass, the profits of rearing silk, and die rigid 
economy of the fanners, it is thought by C'hateauvieux vn.it it sends more produce to 
market than any district df Italy. {Italy, let. iv.) 

SuBSECT. 2. Of the Agriculture of Tuscany. 

27G. 'Jtfie pU'lure of the agriculture cf Tuscany given by Sisniofidi, a distinguished literary 
character of Genevii, who re«-ided l‘ne years as a cultivator in that country, is well known. 
Sismundi ai ranges the rural economy of this district into that of the plains, the slopes, 
and the moiintiiips ; and vve sliall here state the most interesting or characteristic circum- 
stances which occur in his work, or that of Chateauvieux, under these heads. According 
to Forsv th, one half of Tuscany consists of mountains which produce nothing hut timber ; 
one sixth of olive and vine hills ; and the leniaining third is plain. 'Hie whole is distri- 
buted into eighty thousand fattorio, or stewardships. Each fattoria includes, on an average, 
seven fanns. 'lliis property is divided among forty thousand families or corporations, 
'flic Riccardi, tlie Strozzi, the Foroni, and the Benedictines rank first in the number. 
T^e clergy keep tlie farmeis well disciplined in faith, and through the terror of bad crops, 
tJioy begin to exloit the abolished tithes, 'JTiis was in 1802: tithes are again fully 
established imicUt tlie Austrian power. 

277. The rlimalc cf Tuscany is esteemed the best in Italy, with the exception of that 
of its m.arenmie, or pestilential region on the sea-coast, llie great heats commence at 
the end of June, and (iimiiiiJi in the middle of September ; the rest of the year is a 
perpetual spring, .and vegetation in the plains is only interrupted for two or tliree weeks 
in the middle of winter. On the mountains there is snow all the year; and the hilly 
ilistricts enjoy a temperate but irregular w eather in summer, and a winter of from one to 
three months 

278. The soil of the plains is either sand or mud of inexpressible fiTtility .some 
parts were niai-shy, but the surface is now comparatively elevated and enriched (as was 
that of the Delta) by comhles (colmafci), or w'urping, a process ably descrilied by 
Sismondi. {Agr. Tuscan., § ii ) 

279. Irrigation in the plains is practised in all the different modes as in Lombardy, but 
on a smaller scale, correspondent with their extent. 

280. The plain is every where enclosed. Hie fields are parallelograms, generally one 

hundred feet broad, and four or five hundred feet long, surrounded by a«.ditch planted 
with Lombardy poplars and vines, with rows, lengthwise, of mulberries, maple, or the 
flowering or inaena ash, also interspersed with vines ; and .34 

often, by the way-rides, these hang in festoons, from tall elms. 

(Jig. 34.) The poplars supply leaves for feeding heifers, rods 
which are sold for making espaliers for vines, and spray for 
fuel. Every now and then a few are cut dow’ii for timber, as 
at tw'cnty years tlicy are found to be too large fo/ the situatj^m. 

The top of the ash and maple is used for fuel ; the timber for 
implements of husbandry. The mulberry is pollanlcd every 
other year for the leaves, which are strijiped off for the silk- 
worms, and the spray used as fuel. "Die produce of raw silk 
is oi,e of the most imjiortant in Tuscany, and is almost the only article the farmer of the 
plains has fo exchange for money, lie has wine it is true, but that, tliough pro- 
duced in abundance, is of so wretched a quality, compared with that of the hills, that it 
brings but little. Hedges arc only planted on the road si(|p.s to keep off beggars and 
thieves, who are very numerous, and who steal the grapes and the ears of maize. Some- 
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times the grapes next the road are sprinkled with mud or lime-water to deter tlicm ; at 
otlier times a tempoftiry dead fence of thorns is used during tlie ri|)ening season and taken 
down afterwards. 'Hu? hedge plants arc the hawthorn, sloe, bramble, briar, evergreen 
rose, ilex, service, myrtle, pomegranate, b^y, laurel, &c. 

281. Jn the arable lands of the jdainst the row and mostly tlie raised drill culture are 
generally followed, or 'die land is Roughed into beds of three or four feet broad, between 
which water is introduced in the furrows. Every year a third of the farm is turned over 
with a spade to double the dej)th of the plough, so as to bring a new soil to the surface. 
'Die sort of trenching which effects this is performed differently from that of any other 
country ; the spade being tluiist in horizontally or obliquely, and the trench formed by 

* taking off’ successive layers fiom tlie top of tlie firm side, and turning them regularly over 
in the trench. In this way the surface is completely reversed. 

282. The rotation of crops in the plain includes a period of tlirce or five years, and five 
or seven crops. ITiere are, for a three-years* course ; 1. wheat or other grain, and lupines 

,i» the autumn ; 2. corn of some sort, and turnips or clover in the autumn ; 3. maize, 
panic, or common millet, and Indian or black millet (//61cus Sorghum), Corn is cut 
about the end of June close to tlie earth, left to dry a day or two, and tlicn tied in bundles 
(bottes), and put in cocks for a week or two. At the end of tliis period the ears are cut * 
off, and beaten out on a smooth prepared piece of ground in the fanh-yard. 'fhe straw 
is stacked, and the corn cleaned by throwing it with shovels, &c. Tlie corn is laid up 
till wanted in oval excavations in dry ground, which are covered with tiled roofs, llic 
excavations are lined with straw ; one holds from twenty to a hundred sacks, and being 
covered with straw, is heaped over with earth. In this way it is kept in perfect pre- 
servation a year or longer, and untouched by insects. The lupines sown after wheat are 
often ploughed in for manure ; sometimes French beans are substituted, and the ripe 
seeds used as food ; or turnips are sown for cattle, lliey have few sorts of turnips that 
are good ; and Sismondi complains that half of them never bulb. Maize Js sown in drills, 
and fonns a superb crop in ajjpearance, and no less important, constituting tlie principal 
food of the lower classes in every part of 
Italy where the chestnut does nut abound. 

When the male flow ers of the maize be- 
gin to fade, they are cut off' by degrees, 
so as not to injure the swelling grain ; 
the leaves arc also cut off about tliat 
time, cattle being remarkably fond of 
them. In the plain of Bologna, hemp, 
flax, and beans enter into the rotation. 

283. Cattle in the plains are kept con- 
stantly in close warm houses, and fed 
with weeds, leaves, or whatever can be 
got. The oxen in Tuscany are all dove- 
coloured ; even those which are im- 
ported from other states, are said to 
change their coat here, 'i'hcy are guided 
in tlie team by reins fixed to rings wdiicli 
are inserted in their nostrils ; sometimes 
two hooks, jointed like pincers, are used 
for the same purpose. In general, only 
one crop in four is raised for the fixid of 
cattle, so tJiat these are not numerous ; 
it may thus appear that manure w'oiild 
be scarce, but the Tuscan farmers are as 
assiduous in preserving every particle 
botli of human and animal manure os the 
Flemings. 

284. The farm-houses of tlie plain of 
Tuscany, according to Last eyrie (CW/. 
de Madu), arc constructed w^yii more 
taste, solidity, and conven/ence, tlian 
in any other country on tlie Continent. 

'Hiey are built of stones generally, in 
rubble work, witli ^^X)d lime and sand, 
which become as hard as stucco, and 
they are covered with red pantiles. 

'Ilie elevation 35.) presents two 

deep ^cesses, tiie one a |) 0 |^ch or com- 
mon hall to the ground floor, or hiis- 
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bandry part of llic edifice (a) ; nnd the otlier tibove it to Uie dwelling family npartments. 
The ground floor consists of tins porch, which is arched over («)> a wolksliop (d), a harness 
and tooLroom (c)» pigsty (d), poultry-house (e), a stove (/), 'staircase (^0, stable (4), 
cow or ox house (i), and sheep-house (4). 7'hc dwelling floor consists of the upper 
gallery or open hall (/), which serves as a sort of kitchen, work-room, or scullery, a kitchen 
(///), a master and mistress’s room («), a girls’ room (o), a boys’ room (p), a store room 
(y), and silkwonn room (/■). 

1^85. T/ic peasants, orfarmersj of the plains are for the most part metayers ; tlieir farms 
are from five to ten acres, each having a house and offices, like that just described, towards 
its centre. Some pay a fixed rent on short le.ascs j and some hold farms on improving 
leases which extend to four generations. 'I’liey are more than economical ; never tasting 
butcher’s meat but on Sunday. The three repasts of the other days are either of porridge 
of maize and a sidad; porridge of bread and French beans, seasoned nith olive oil ; or 
of some sort of soup. In general the whole family remain at home, and aid tlieir parents 
in perfonniiig the labours of the farm. Seldom xiny but the oldest son juanies; and, 
when the father dies he succeeds in his turn, and his brothers and sisters serve him as 
they did their father till they die off', and are replaced by their nephews and nieces. Such 
'is the state of things which, as Chateaiivieux has observed, is the result of early civilisation 
and excessive jajpvihttion. 

■ The culture tf the hilh and declh i/i<‘s, Chateauvieux 'opposes to liave been intro- 

duced frojn Canaxui at the* time of (he ciusades. I)ut, tliough that cullure, and also the 
irrigation system, li.jve, no douht, been origiiudly copied fiom that <\.’.’Wiy and Egypt, 
yet some think it more likely to have been imported by the Homans or (he priests, tJjan 
by the clnvalric adventurers of the eleventh xuul twelfth centuries. 

1287. 'The sod tf the hid': is in general eitlier schistous or calcareous, on a pliable locky 
or gravelly bottom. It is cut into hoii/onlal teriaces, of different vviflths accoiding to (he 
steepness of the declivity, and each ternice is supported ])y a v>all or sloping b. nk of liirf 
or stones. Intercepting gutters arc fonneJ every sixty or seventy feet, in the diieciion of 
the slope, to c.irry off' tlie waters which do not sink in the lainy season, Sis.mondi con- 
siders the turfed teimces of the hills of Nievole the most elegant. On the terraces of the 
most rapid and least favourably exposed slopes, olives aie jdanted ; on (he best exposure, 
vines. Wheie the. ternice is broad, two rows of mulberries, and sometnuLs i»f fig trees, 
aie planted, and between these, wlicie the soil is not toodi), early crops ot guin or 
K;;^iiines are taken, lire walls of tmf arc mown. 

1288. 'The olive being an evergreen, and in a stxite of growth all the }ear, rerpiii'cs a more 
eqiuible climate than the vine; but it will grow on any dry soil, and in an inferior 
exposure, .because the fruit never ripens till the hoar frosts have commenced. The young 
iriantb are raised from cuttings or suckers in a nursery, and in tire same manner in 
which it was during the time of the Romans. “ An old tree is lievvn down, and (he 
ceppo, or stock (tliat is, the collar or neck between the root and the trunk, where irr all 
plants the principle of life more eminently resides), is cut into pieces of nearlv the si/e 
and shape of a nni«>hr-oom, and wliieh from that cireiimstancc arc called iiov.ili ; care at 
the same time is taken that a small portion of bark shall belong to eacli novalo; these, 
after having been dipped in manure, are put into the earth, soon throw iq) slioots, are 
transplaiiteil at tire end of one year, anti in three years are fit to form an olive vaid.” 
{liluni's Vesli.ics, 121G.) They are planted generally fifteen feet apart in rows, with the 
same distance between the rows. 

289. 'The olive is tf rrri/ slow tirowth but tf "real duration. Some jrlanfations exist, which 
are supposed to be those mentioned by I’liny, and therefore must have existed nearly 
two thousand )ears, if not moie. In one of these, which we have seen in the vale 
of Mannora, near Terni, the trunks of many trc'cs have rotted at t]iC(,coie, and the 
circumference has split open and fonned several distinct stems. Though in ruins, these 
trees still bear ahundunt crops. The olive rcrpiiii's little pruning, and is seldom other wise 
manured tlian !>) sow iiig lupines under it, and digging them in. 'Hie fruit becomes 
black in November, is gathered in the course of that and the three following months ; 
and ground in a stone tnmgh by a stone turned by a water-wlieel. The paste formed by 
the fruit, and its kernels, is then put iu a Irair cloth and pressed, and the oil rliops in u tub 
of water somewhat w.arm, from which it is sk< mined and put in glass bottles for sale, 
or glazed jars for h:)ine consumption. The paste is moistei‘ied and pressed a second and 
third time for oils uf inferior quality. Tlie crop of olives is very uncertain ; sometimes 
one tliat yields a piofit does not occur for six or eight years together, as in the culture of 
wine and cider: and Uiesc departments of cullure on the Continent are considered as 
inj<irious to the peasant, because in the year of plenty he consumes his superfluous profits, 
w'ithout laying any thing aside to meet the years of loss. Hence the remark common in 
France and Italy, that wine and oil farming is less beneficial than that of corn. 

2iX). The vine on the hills is generally raised where it is to remain, by planting cu),tings ; 
'but it is also planted with roots procured by layering ; in eitfrer case, it seldom bears fruit 
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till the fifth year afl|r |)Iaiitin|r. It is trained on trees, poles, and trcllised^ roofs, over 
paths, and different kii^^ls of espalier rails. The poles are of barked chestnut, and the 
lesser rods used are generally of reeds; the latter forms a profitable article of culture on 
the brink of water-courses for this purpoifb. ^ Tliese reeds last from one to four years, 
according to their size. The tics u^d in binding the vine both on the hills and plains are 
of willow, often tlie yellow or golden sort. The general maxim in pruning the vine is to 
leave as much wood to one stool as possible, in order to prevent two shoots from ])rocccding 
from one eye, in which case both are generally barren. Tliey give no summer 
pruning ; but, when the fruit is nearly ripe, they cut ofl'the extremities of the 
, shoots for die sake of the leaves as fornge, and to admit the sun and air more 
directly to the fruit. The pruning-hook they use (/ig. ;5o .y is not unlike a 
hand hedge-bill. The fruit is gathered by women, and put into baskets and 
hampers ; then carried to a tub or cistern of masonry, where it lies and ferments, 
being frequently stirred, but not pressed as in France and other parts of Italy. 

•'ITie management of the wine is not considered good ; and tlicre arc but few 
sorts of Tuscan wine that will keep above a year. 

i2f)]. T//c‘ jyutaloy little known in Lombardy, was introduced in the hills of Tuscany, 
by Sismondi, but was little cultivated or esteemed. It is only ktuym, he says, to the 
gardeners of Florence and Leghorn. If not taken up about tlie middle of July,, the 
tubers are either burned and rotted by the heat, or they germinate iit everj' bud. An 
early sort, he thinks, might be introduced both in the plain and hill culture witli great 
advantage. 

The hill farmerSf like those of the plains, arc generally metayers, and rent their 
firms, which seldom exceed seven or eight acres ; and tlic most general conditions of their 
lease (b.iil), according to M. Sismondi, are the following: — 1. The fanner engages to 
cultivate llie lands, and lind the requisite props for the vines. 2. To advance the half of 
the seed, and the half of the dung that is obliged to be jiurchased. 3. To deliver to 
the pioprutor half the crop, or sell it for his account. 4. To divitle nitli the proprietor 
the jnolil made on cattle, and to deliver a certain niimher of eggs, chickens, and capons 
ill lieu of tliat on jmultry. 5. To wash the whole or a part of the propnetor’s linen, 
he hiuling soap. 'I'lie proprietor on liis iiart cng.iges to .adv.mce tlie other half of the 
seed, and of the mamiie wliich must be purchased; to be at the evpc^ise of making up 
new grAimds and otlier ladical imi>rovemen!s, to ellect repairs, c^c., and to find the first 
projis for newly plantid vines. This contmet goes on from year to jear, and can only Uc 
(lissolied In a )eai’s notice; changes, however, very seldom take place. Tlic conditions 
ill some pl.ices aie more severe for the faimcr; and on oil and ceitain other articles he 
only receives a third of the jirofits. * 

‘J9S. 7'he cullurc vf the mnunlauis of Tuscanif consists of the harvesting of chestnuts, 
and the management of live stock and of forests. Tlie chestnut trees, Sismondi is of 
opinion, Iiave been Oiiginally planted, but they now receive no other c.are than that of 
replacing a worn out free Iiy .*i young one, and cutting out dead w'ood, which is done 
more for (he sake of fuel than any thing else. Tlie fruit is g.athercd in November, afu r 
it drops on the turf; it is eaten either in its natural shite, or it is ground into meal 
and prejiared as Hour. Siieh as arc to be ground, are first kilndricd ; next, tJiey 
are jiut into small bags, which hold half a bushel each, and these are beat against 
tlie groiiud till the outer husk is removed ; they are tlien taken out, (he outer husks 
separated, and the chestnuts replaced, and beat .'is before till the inner hiisk comes oil'; 
they are then cleaned in the wind, and sent to a corn-mill to be gromul. 'llie flour they 
piodnce has no biaii, and is mild and sweet, and keeps well. ]>nmls covered with 
chestnuts aie valued, not by their extent, Init by the number of sacks of fruit annually 
pioduci'd. Ovstnut Hour is chicHy used in the form of porridge or pudding. In the 
cofreo-hoiises of Lucca, IVscia, aiul Pistoja, patf's, mufiins tarts, and other articles are 
made of it, and .ire considered delicate. 

‘ifM. 'The niana^emenl rj' sherj) in the 7nountains is rude and unprofitable, and so little 
is mutton esteemed in Tusciuiy that it always sells at two or three sous a |lound under 
every other meat. The sheep .irc p.asiured all the summer under tlie chestnut trees ; hut 
in October, when the fruit begins to f.dl, they aic sent to the maremines, where thej 
remain till the May or Junn fallowing, at tlic cost of not more than a penny a head. 

A vvretclieil cheese is made from the milk ; Init, biwl a,s it is, it is better than wli.'it is 
made from the milk of goats or cows, llie Tuscans, iiukvd, are so unwilling to believe 
that good cheese can be produced from the latter animals, that they consider the DutcJi 
and other excellent foreign cheeses whicli they purchase at Legliorn, ns all made from the 
milk of sheep. 

295. Forests of timber trce.s cover* the highest parts of the mountains, Tliese fomi 
sources of profit to the peasantry, independently of the sale of timber, which is very 
limiteiV, owing to the difiiculty of carriage. Hogs are jiastiired tliere, left to themselves* 
tlic whole year, and only sought for when wanted for the butcher, llieir flesh is excellent, 
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and, being very abundant in tlic markets of most j»arts of Itoly, If; not dear. Acoma 
arc collected in some places, and sold to the farmers of the plains, for feeding swine. 
The cones of the J^niis Pinea (Jig. 37.) are 
collected, and the seeds taken out : these afe 
much esteemed, and bear a liigh price. Hie 
same tiling is, in some places, done witli tlic 
cones of the wild pine, commonly but erro- 
neously called the Scotch fir (Piniis sylvcs- 
tris L,), whose seeds arc equally good, though 
smaller. Strawberries, bramble-berries, goose- 
berries, currants, raspberries, and other wild 
fruits, are collected, and either sold publicly 
in the markets of the plains, or privately to 
the confectioners for flavouring ices ; an article 
in great demand tliroughout all Italy. Sismondi seems to have been the fii-st who noticed 
that the black mulberry was grown in the mountains for its leaves, being considered as 
,, hardier than the wlilte. The fruit was only eaten by children. In the plains and gardens 
of Italy tlic mulbqrry is scarcely known as a fruit tree, though the w'hile species is every 
where grown for the silkworm. 

296. The mounfain fu'^vicrs are generally proprietors of their farms. Tliey live together 
in rillages, which arc very numerous ; many of them hire themselvc.* to the farmers of the 
maremmes, where there is a scarcity of population, to assist in their harvt.ts ; and with the 
money «ivcd in this way, and by sending fruits, collected by their wives and children, to 
the towns in tlic plains, they are generally better off than the farmers of the hills, or of the 
low' countr)'. 

297. The agricultural establishment of Rossore may be mentioned as belonging to 
Tuscany. It is situated at the gate of Wsa, and wjis founded by the family of Medici, in 
the time of the crusades, and now belongs to government. A league square of ground, 
w'hich was so poor and sandy as to be unfit for culture, was surrounded by a fence, and, 
having been left to itself, has now the appearance of a neglected park. A building was 
erected in its centre as a lodge, and the grounds were interspersed with stables and sheep 
houses. ITie park was stocked with an Arabian stallion and a few marcs, and some Asiatic 
camels ; and these were left to breed and live in a state of nature, About tJu* beginning 
t)f the present century a flock of Merino sheep w'as added. I'lie horses Iiavc formed 
themselves into distinct tribes or troops, each of fifteen or twenty mares governed by 
a stallion. 'Uicsc tribes never mix together, each Im its quarter of pa.sture which they 
divide among tlieinselves without the interference of shepherds. The sliape of these 
horses is wretched, and the spare or supinfluous ones arc sold only to fuel-drivers 
(coalmen, carbonari) and the post. Tliere are more tlian tw'o hundred camels which 
associate together, and multiply at plciisurc. They are worked in the plough and cart, 
and the spare stock supplies all the mountebanks of Europe, who buy tliem at the low 
price of six or seven louis each. Tlic next feature of this establishment is a herd of 18(K) 
wild bulls and cows, fierce and dangerous: the superfluous stock of these is either hunted 
and killed for tlieir hides and flesh, or sold alive to the farmers to be fed or worked. 'Flic 
flock of Merinos are but lately introduced. Such fire the chief features of this establish- 
ment, which Chateauvieux terms a specimen of 'latar culture. It is evident it has no 
other art or merit than that of allowing the powers and instincts of nature to operate in 
their own way ; and it forms a very singular contrast to tlie highly artificial state of rural 
economy in Tuscany. 

Su asEi’T. 3. Of the Agriculture of the Maremmes, or the District of Pcctilcntinl Air. 

298. 77ie ertefit of this district is from Leghorn to Terracina in lengtli ; and its 
widest part is ii^ the states of the church ; it includes Rome, and extends to the base 
of the Apennines, 

299. The climate of the maremmes is so mild that vegetation goes on during the w'holc 

of the winter ; but so pestilential tliat there are scarcely any fixed inhabitants in this 
immense tract of country, with tlie except' n of tliose of die towns or cities on its 
borders. < . 

300. The surface is flat or gently varied ; and the soil in most places deep and rich. 

In the maremmes of Tuscany it is in some places a blue clay abounding in sulphur and 
alum, and produces almost nothing but coltsfoot ( Tussilkgo). 

^1. The estates arc generally extensive, and let in large fanns, Rt fixed rents, to men 
of capital. Tlie maremmes of Rome, forty leagues in extent, .m* divided into a few 
hundred estates only, and let to not more tlian eighty farmers. 'Fliese farmers grow 
com, and pasture oxen of their own ; and in winter they graze the wandering fliK'ks of 
“die mountains of Tuscany and other states at so much a head. 'JTic corn gr.>wn is 
^liefly wheat, w'hich is reaped by peasants from the mountains, some of wliom also stay 
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and assist in sowing tlio succeeding crop ; after whicli the whole disappear, and the 
niaremmcs remain a d^pert with a few men, whom Chateauvieux designatefe as ** half 
savages, who run over these solitudes like Tatars, armed witli long lances, and covered 
with coarse woollens and untanned skinA” The lance they use in hunting down the 
oxen when they are to be caught fg^ the butcher, or to be broken in for labour ; and the 
clothing alluded to ha^ been recommended by the medical men of Rome, as the most 
likely to resist the attacks of the lAalaria (bad air), or pestilence. 

302. The agricultural implemenis and operations differ little from those of other parts 
of Italy. The plough, or arairc, of Rome 

• (^. 38.) is a rude implement, with a broad 
flat share, on the hinder end of which the 
ploughman stands ; and tlius drawn along, 
ills weight makes a deeper furrow. Two 
sJrips of wood (the birue aures of Virgil), 

*al*out eighteen inches long, are often attached 
to the share, diverging a little from each other, 
and these serve to lay open the furrow like 
our mould>board. In the operation of propagating the vine, cuttings arc planted in* 

trc^ii!hes four ^ feet 
deep, into which stoiies 
have been previously 
thrown, for tlie alleged 
purpose of encouraging 
moisture about the 
roots. 'Jlie same mode 
was practised in Vir- 
gil’s time. {Georg.i ii. 
3d6. ) The common 
Roman cart {Jig. 39.) 
is supposed to have 
been originally de- 
signed by the celebrated Michael Angelo, in lus quality of engineer *nd wheeler. (See 
J.aUcyi'v;^ Col. des Mach.) 

303. The farm ofCampo Morto (field of death) includes the whole property of St. Peter’s 

church in Rome, which is supported from its sole revenue. This vast estate is situated in 
the Pontine marshes, and the following outline of its management is taken from a letter 
of Chatcauvieux^ written in July 1813 ■ — ► 

504. The fartnert/, the only liuildinB: on an estate of many thousand acres, consists of a central budding 
and two wings, the groiind-n<x>r of the central part consists of an immense kitchen and five large rooms, 
the latter without windows, and unfurnished. The flr^t story consists of six rooms, used as com -chambers, 
uitli the exception of one, which was furnished, and served to lodge the principal olfirers. The tuo wings 
contained large vaulted st.ibles, with hay-lofls over One female lived m the house, in order to cook foi 
thcolTiccrs or upper servants, W’hose wives and families live in the towns an do those of the shepherds 
There was no garden, nor any aj)(»earance of neatness or cleanliness, and not a fence or a hedge, and 
scarcely a tree on the whole farm. 

The fuft(fre, or steward^ was an educated man, and a citizen of Romo, where his family lived , he 
and all the otiior officers, and even shepherdf, always went out niounted and nrmctl 
50d The teofir/s were at woik in a diatint part of the estate, wdien riiateauvieux went over it ; they 
were an immense band, ranged ns in the order of battle, an<l guarded by twelve chiefs or overseers on 
horseback, with lances in their hands. These reapers had lately arrived from the mountains, half 
wiTO men and the rest women, “ They were bathed in sw'cat ; the sun was intolerable , tlic men were 
good figures\ but the women were frightful. They had been some days from the mountains, and the foul 
air had begun to attack them. 'IVo only had yet taken the fever ; but they told me, from that time a 

f [real number would be seized every day, and that by the end of harvest the troop would be reduced at 
east one half. ,Whnt then, T said, becomes of these unhappy ermtures ? I'hcy give them a morsel of 
bread, and send them back. But whither do they go? They take the wav to the mountains ; sonic remain 
on the road, some die, but others arrive, sullbring under misery aud inamtion, to come again the following 
year.” 

.')07 The corn is threshed fifteen days after being cut : the gram is trodden out under the feel of horses, 
cleaned, and earned to Rome The straw was tonnerly sufR>ri'd to lie di»i>ersed by the wind ; but it is 
now oollecteil in heaps at regular distances over the country, and .ilw.'i^s on eminences : there it lies ready 
to be burned on the approach of ‘^tliosc clouds of grashoppers whiciroflon devastate the whole of this 
country.’* 

.‘XW The live stock of the farm consisted of a hundred working oxen ; several hundreds of wild cows and 
bulls, kept for maintaining the stock, and for the sale of their calves and heifers; two thousand swine, 
which are fatted upon nuts and acArnain llie'foresta liolonmng to the estate; and a hundred horses tor the use 
of the herdsmen. There were four thoiis.'ind sheep on the low grounds, and six hundred and eighty thou- 
sand on the mountains belonging to the estate. Of the latter, eighty thousand were of the Negretti breed, 
whose wool it was intcndi'd to have manufactured into the dresses of all the n^endlcant monks in Italy, and 
into the great coats of the shr|ihcrds : the rest were of the Pouille breeil, which produces a while'woo), ^ 
but only on the upper part of the hmlv. As mutton is not good in Itily, and but little eaten, they Kill most # 
of the tu|wlambH as soon as they arc born, and m'.lk the ewes to make cheese. The tcm|K>rary l1ock| had 
not arrived when Chatcauvieux was at C'am|x> Morto, the fields not being (hen cleared of their crops 

.309. The farmer of this erlensm' domain i.s M. Trued, wI»o pays a rent for it of 
22, (XX) piastres (4950/.). iTIiis, said M. Trued to Chatcauvieux, ** suppo.se.s an extei^t 

of tiirec tliousand rubbi, or six thousand acres, of culturablo land. 1 have nearly as 

, E i • 
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much that is not fit for the plough, and it is there my pigs and my c^ows principally feed. 
My three thousand rubhi arc di\ided into nearly nine equal pt^ts of three hundred and 
liiirty rubhi each : one of those is in fiillow, another in corn, and tlie seven others in 
pasture. On the two thousand three hundrefi' rubbi, which remain in grass, 1 support 
four tJiouiMind sheep, four hundred liorse>, and two hi|ndred oxen, and I reserve a portion 
for hay. In the macchie (bushy places, woody wastes) I hate seven hundred cows, 
and sometimes nearly two thousand pigs. 

310. Jl/// “ arc limiteil to paying the rent of the farm, to purchasing brcail for 
the workmen, and to the entire maintenance of my army of shepherds, superintendents, 
and the fattore ; to paying for the work of the day-labourers, of the har\'est-men, &c. 
anil, in sliort, to the expense of moving the fiocks, and to what, in large farms, are called 
the extra-charges, the amount of wliich is always very high. There must also be deducted 
from the gross profits of tlie fiock about one tenth, which belongs, in diflerent proportions, 
to my chiefs and to my shepherds, because I support this tenth at ray expense. Weluive 
also, in tliis mode of culture, to sustain great losses on our cattle, notwithstanding wlUch 
1 must acknowledge that our fiU’iiiing is profitable. 

311. (jf annual “ 1 average above five thousand piastres, besides five percent 

on the capital of mv flocks. You s<‘e, then, that the lands in the Cam))agna of Home, so 
despised, ;uul in s\icii a state of wildness, let at the rate of »*'ghtecn fiancs (fifteen shillings) 
the Pairis acre : tJiero is an immense quantity in France wlhJi does not let for so much. 
Ilicy would, doubtlessly, let for more if they were divided and jieoplcd, hut not in the 
proportion supposed : for the secret in large farms consists in llieir ccorioi* y ; and nothing 
on tlie subject of agricultural profit is so deceptive as the apjiearance they present to our 
view, for the profit depends solely on the amount of the economical combinations, and not 
on tlie richness of the productions displayed to the eye.” [Letters on Italy.) 

Subsect. 4. Of Farming in the Neapolitayi Territory, or the Land if wishes. 

.312. The farming on the volcanic soil, in the neighhoiirhooil of Vesuvius, belongs 
to tJic valley farming of Tuscany ; hut, as it varies a little, and as the fanners are much 
more wretciied, we shall give tlie following relation, as received by Chateauvieux fropi a 
Neapolitan metayer : — 

3J3. H'e, poor mHayers, he said, occupy only so much laud as wc can cultivate by 
owr own families, that is to say, four or five acres. Our condition is not a good one, 
since we get for our trouble only a tliird of the produce, two thirds belonging to tlie 
owner, which we pay in kind into the hands of the stew^ard. We ha\e no ploughs, and 
the whole is eullivated by the spade. It is true that the soil, being mixed with ashes, 
is easily stirred ; and even our children assist us in this work. At times the mountain, 
hence muned Vesuvius, pours forth showers of ashes, which spread u^er our fieliLs and 
feiiilLse tlieni. 

.314. The /rtrs which you see olf tfic land, “are not without their use; they support 
the vine, and give us fruit ; we also carefully gather their leaves : it is the last uutunmal 
crop, and selves to feed our cattle in the winter. We cultivate, in sllcces^ion, melons, 
between the lows of elms, which we cairy to the city to sell ; after which we sow wheat. 
Wiieii the wheat cro|j is taken off’, wc dig in the stubble, wjiicli is done by our families, 
to si>w beans it purple clover. During six months, our children go every morning to 
cut a qiiantit) of it with tlie sickle, to feed the cows. We jirefer the females of the 
buffaloes, as they give most milk. We have also goats, and sometimes an ass, or a small 
horse, to go to the city and carry our burthens ; hut this advantage belongs only to the 
riclier metayers. 

VjIT}. ire plant the maize “ thi following spring, after clover or beans. ' We manure 
the land at this time, because this plant is to support our families ; tliis crop, therefore, 
interests us mort rhan all the others, and tlie day in which it is harvested is a day of 
festivity in our country. All tlie villagers assemble together, the young women dance, 
and the rest of us w'alk slowly, being laden with our tooj[s : arrived at our dwellings, 
each family goes into its ow n ; hut they are so near each other, that we can still converse 
together. 

3 Iff. We fien gather seven ears from one stalk of maize, and many of them three 
palms long. When the sun is high, the father of the family goes into the adjoining field 
to get some melons, wliile the children gather fruit from the surrounding fig trees, llu* 
fruit is brought under an elm tree, round which the whole family sits ; after this repast 
Uie work begins again, and docs not ccasc until the close of day. £a':h family then visits 
its /icighbours, and tells of the rich crop the season has bestuw^eil upon them. 

.317. We have no sooner gotten in the maize than the earth is again diigt to be sonm once 
mare wUh wheat ; after this second crop, we grow in the fields only vegetables of difierent 
kinds. Our lands thus produce wine and I'ruit, corn and vegr'tahlcs, and leaves ami grass 
for the cattle. We have no reason to complain of their fertility : but our conditions are 
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liard, little being lct\ for our pains ; and if the season is not projiitious, the metayer has 
much to complain of.” (fl,etters on Ifaly.) 

SI 8. The cotton plant ((Jossypium herbaceum) [fig. 40.) is beginning to be cultivated 
in tlic neighbourhood of Vesuvius, and in Sicily. It is sown 
in Marcli, in lines three feet disj^nt, and the plants two 
feet apart in the lines. * The earth is stirred by a one-horse 
plough, or by hoes, and carefully‘wceded. As soon as the 
ilowering season is over, about the middle of September, the 
ends of tlic shoots arc nipped off, to determine the sap to the 
•fruit The capsules arc collected as they ripen ; a tedious 
process, lasting two monliis : the cotton and tlie st'cds are iho 
se])iirated ; an operation still more tedious. The most ex- 
tensive cotton farmers arc in the vale of Sorento. There the 
rotation is, I . maize ; 2. wheat, followed by beans, M'hich 
^pen next March ; 3. cotton ; 4. wheat, followed by clover ; 

.5. melons, followed by French or common beans. 'I'hus, in 
five years, are produced eight crops. In tJiis district, wherever 
water can be commanded, it is distributed, as in Tuscany and 
Lombardy, among every kind of crop. 

.319 The tomato, or love apple (iSolaniim Lycopfrsicum L. ), 
so extensively used in Italian cookery, fonns also an article of 
field culture near Pompeii, and especially in Sicily, whence they are sent to Naples, Rome, 
and several towns on the Mediterranean sea. It is treated much in the same w ay as the 
cotton pl:mt. ^ 

320. The oranrre, lemon, peach, fig, and various other fruits, are grown in the Nea- 
politan terrilorj', both for home use and exportation ; but their culture wc consider to 
iielong to gardening. 

321. The Xeajfolilan marenimes, near Salerno, to the evils of those of Rome, add 
that of a wrelched soil, 'lliey are pastured l)y a few herds of bullaloes and oxen ; the 
herdsmen of which liaNO no other shelter during the night than reed huts ; these desert 
tracts being without either hoii-.es or ruins. Hie plough of this ancitmt Greek colony is 
thought to bo the neaiest to that of Greece, and has been already adverted to (31.). 

322. The ?na?nfa, a conerete juice, forms an article of cultivation in Calabria, niis 
substance is iiotliing more than the exsiccated Juice of the Ilowering ash tree (O'rmts 
rotundilolia), which grows tliei'^ wild iu abundance. In April or May, the peasants 
make one or two incisions in the trunk of the tree with a liatchct, a few inches deep j and 
insert a ree<l in each, round which the sap trickles down : after a month or two thty return, 
and find this reed sheathed with manna. The use of manii.a, in medicine, is on the decline. 

323. Thejilherls and chestnuts of the Calabrian Apennines arc collected by the fanners, 
and sold in Naples for exportation or consumption. 

324. The culture of indigo and sugar was attempted in the Neapolitan territory, undi‘r 
the reign of Murat. The indigo succeeded ; but siillicient time had not el,T}>‘.e(l to judge 
of the sugar culture when it was abandoned. The pl.iiits, however, grew vigorously, and 
their remains may still (1819) be seen in the fields near Terr.aclii.'i. 

32.5 Opsters have been bred and reared in the Idngdom of Xaple^ from the time of the 
Homans, 'llie subject is mentioned by Nonnius (J?e liiln Cib,, 1. iii. e. 3T.) ; and by 




Pliny [Nai* IlisL, b. xviii. c. 54.). Count Lasteyrie [Coh des Mach.) describes the placiS 
mentioned by tlu* litter author, as it now' exists iij tlie J.ake Facino, at Baia. Tliis lake 
[fig. 41 .) communicates with the siw by a narrow passjige. On the water near its margin, 
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a house (c) is constructed for those who take care of tlie oysters, ^nd who sell them to 
the dcalere in Naples, or to those who come and eat them on, the spot; and adjoining 
the house is a covered enclosure (6), where the oysters arc kept till wanted. Along the 
margin of the lake, and in most parts of it, ale placed circles of reeds (a), witli dieir sum- 
mits above the wafer. The spawn of tlic oysters atf^hes itself to these reeds, and grows 
there till of an edible size : the oysters are tlien removed to the reserve (6), and kept there 
till w'onted. Jn removing them tlic reeds are pulled up one by one, examined, and the 
full-grown oyster^lemoved and put in baskets, while tlie small-sized and spawn are suffered 
to remain, and the reed is replaced as it was. Tlie baskets arc then placed in the reserve, 
and not emptied till sold. In tw'o years from tlie spawn, Lasteyrie observes, tlie oyster 
is fully grown. 

Sect. 1 1. 0/' the present State of Agriculture in Switzerland, 

326. The agriculture of Switzerland is necessarily of a peculiar nature, and on a veiy 
confined scale. The country is strictly pastoral ; little corn is produced, and tlic crops art; 
scanty and precarious. Cattle, sheep, and goats constitute the chief riches and 
dependence of tlie inhabitants. Each proprietor farms his own small portion of land ; or 
the mountainous tracts belonging to the communities aie piisturcd in common. But, 
wltpther private br ‘common property, it is evident that .nounlainous pastures are little 
susceptible of improvement. {For. Quart, and Continent. Misteli., Jan. 1828.) 

327. Though of a very primitive kindf tliis agriculture is not withoui i’Uerest, from the nice 
attention required in some parts of its operations. The surface, soil, and climate of the 
country, are so extraordinarily irregular and diversified, that in some places grapes ripen, 
and in many others com will not arrive at maturity ; on one side of a hill tlic inliabitants 
are often reaping, while they are sow ing on the other ; or they are obliged to feed the 
cattle on its summits with leaves of evergreens wliile they are making hay at its base. A 
season often happens in which rains during harvest prevent the corn from being dried, 
and it genninates, rots, and becomes useless; in others it is destroyed by frost. In some 
cases there is no com to reap, from tlie effect of summer stonns. In no country is so 
much skill required in hanesting com and hay as Switzerland ; and no better school 
could be found for the study of tliat part of Scotch and Irish fanning. After noticing 
some leading feature's of the culture of the cantons which form tlie republic, we shall cast 
our eye on Uie mountains of Savoy. 

4 

SuBSECT. 1. Of the Agriculture of the Swiss Cantons. 

328. Agncultui'e began to attract public attention in Switzcrla7ul about the middle of 
the eighteenth century. In 1759, a society for the promotion of mral economy esta- 
blished itself at Berne : tliey offered premiums, and have published some useful papers in 
several volumes. Long before tliat period, how'ever, the Swiss farmers w'crc considered 
tlic most exact in Europe. {Stafiyatis Account (f SwitzerUmd in 1714.) Chateau vieiix 
attributes the progress which agriculture has made, near Vcvay, on the Lake of Geneva, 
to the settlement of tlie protestants, w ho emigrated thither from France, at the end of the 
sevcnteentli century. T'hcy cut the hills into terraces, and planted vines, which has so 
much increased the value of the land, that what was before worth little, now sells at 
10,000 francs per acre. {Let. xxi.) Improvement in Switzerland is not likely to be 
rapid ; because agriculture there is limited almost entirely to procuring the means of 
subsistence, and not to the employment of capita] for profit. 

329. Landed jrroperty in Switzeiiand is minutely divided, and almost always fiuTned 
by the proprietors and their families : or it is in immense tracts of mountain belonging 
to the bailiwicks, and pastured in common : every proprietor and burgess having a right 
according to the citent of his property, Tliese men are, perhaps, the most frugal 
cultivators in Europe : they rear numerous families, a part of which is obliged to 
emigrate, hccause there are few’ manufactures ; and land is excessively dear, and seldom 
in tile market. 

330. The valleys of the Alpine regions if Switzerland are subject to very peculiar injuries 
from the rivers, mountain rocks, and glaciers. As the rivers are subject to vast and 
sudden inundations, from the thawing of thv- snow on the mountains, they bring down 
at sucli times an immense quantity of stones, and spre&d''thcm over the bottoms of the 
valleys. Many a stream, which appears in ordinary times inconsiderable, has a stony 
bed of half a mile in breadth, in various parts of its course; thus a portion of tlie finest 
land is rendered useless, llie cultivated slopes, at the bases of the mountains, arc subject 
to buried under ^boulemcnst when the rocks above fall down, and sometimes cover 
many square miles with tlieir ruins. 

331. E'boulemcrU (Fr.) denotes a falling down of a mountaifi or mass of rock, and consequent covering 
of the lower grounds with its firaments ; when an immense quantity of stonos are suddenly brought down 
from the mountains by the brewing or thawing of a glacier, it is alse, called an ibouletnent. (BMkcufel/, 

* voL 1. p. 11.) Vast kbouietnens are every year tailing from the enormous precipices that overhang the 
valley of the Rhone ; many of these are recorded which have destroyed entire villages. 
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3.32. One qf the most ^traordinary gboulemcnf ever known was that of Mont Orenler, five miles 
south of Chambcry. A part of tins mountain fell down in the year 1248, and entirely aburied five 
parishes, and the town and dfiurch of St Andrf. The ruins spread over an extent of about nine 
square miles, and are called Let Abymes det Myant. After a lapse of so many centuries, they still 
present a singular scene of desolation. The catastfophe must have been most awful when seen firom the 
vicinity ; for Mont Orenjer is almost isolated, advancing into a narrow plain, which extends to the valley 
of the Isere. ^ 

333. Mont Grenier rises vdty abruptly upwards of 4000 feet above the plain. Like the mountains of 
Iais Echellcs, with which it is connected, it is capped with an immense mass of limestone strata, not less 
than 000 feet in thickness, which presents on cvery-sidc the appearance of a wall. Jhe strata dip gently 
to the side which fell into the plain. This mass of limestone rests on a founflition of softer strata, 
probably molasse. Under this molasse are distinctly seen tliiii strata, probably of limestone, alternating 
with soft strata. There can be little doubt that the catastrophe was caused by the gradual erosion of the 
«ofl strata which undermined the mass of limestone above, and projected it into the plain ; it is also pro. 
biible that the part which fell had for some time been nearly detached u the mountain by a shrinking 
of the southern side, as there is at present a rent at this end, upwards of two thousand feet deep, which 
seems to have cut off a large scctioii trom the eastern end, and that now “ Hangs in doubtful rums o’er 
its base,” as if prepared to renew the catastrophe of I24S, 

334. Avalanches, or falls of immense masses of snow from the mountains, oUcn occasion dreadflil 
eflVets. Villages arc overwhelmed by them : and rivers, •itoppcnl in their course by them, inundate narrow 
valleys to a ruinous extent. In February 1820, the village of Obcrgestelen, with cighty.clght of its inha- 
bitants, was overwhelmed by an avalanche. 

335. The Blaaers, or ice-hills, or icc-heaps, slide down into the mountain valleys, and form dams across 
them, which produce large lakes ; by the breaking up of the glacier, these lakes are sometimes suddenly 
poured into the lower valleys, and do immense mischief. Man, in such a country, as Bakewell has 
observed, is in a constant state of warfare with the elements, and compelled to be iribcssantly on his guard 
against the powers that threaten his destruction. This constant exposure to superhuman dangers U 
supposed to have given the aged inhabitants, csjiecially of the Vallais, an air o/ uncommon seriousness and 
melancholy. 

S36. The Swiss cottages are generally formed of wood, witli projecting roofs, covered 
with slates, tiles, or ^linglcs. A fewr small enclosures surround or arc contiguous 
to them, some of which are watered meadows, otliers dry pasture ; and one ^r more 
always devoted to tJic raising of oats, some barley, and rye or wheat, for the family con- 
sumption. In tlic garden, which is large in proportion to the fann, are grown hemp, 
flax, tobacco, potatoes, white beet to be used as spinacli and asparagus, French beans, 
cabbages, and turuijis. Tlic whole has every appearance of neatness and comfort. There 
arc, however, some farmers who hire lands from the corporate bodies and others at a fixed 
rent, or on the metayer system ; and in some cases botli land and stock are hired ; and 
peasants are found who hire so many cows and their keep, during a certain ‘miinber of 
months, cither for a tliird or more of tJie produce, or for a fixed sum. . 

f3:J7. The <y Switzerland are often built in lofty situations, and some so high 

as 5tXX) feet above the level of the sea. “ In a country w'here land is mucli divided, and 
small proprietors cultivate their own property on tlie mountains, it is absolutely necessary 
that they should reside near it, otJiorwisc a great part of their time and strength would 
be exhausted in ascending and descending, as it would take a mountaineer four hours 
in each day, to ascend to many of these villages and return to the valley. In building 
theii houses on the mountains, they place them together in villages, when it can be done, 
and at a moderate distance from Uieir property, to have the comforts of society, and be 
more secure fioin the attack of wolves and other wild animals. Potatoes and barley can 
bo cultivated at tlic height of 4500 feet in Savoy, and these, with cheese and milk, and 
a little maize for porridge, fonn the principal part of the food of the peasantry, 'llie 
harvest is over in the plains by the end of June, and in the mountains by tlie end of 
September. Several of the mountain villages, with the white spires of their churches, 
form pleasing objects in the landscape, but on entering them the charm vanislies, and 
nothing can exceed die dirtiness and want of comfort which they present, except tlie cabins 
of tlie Irish.” {Bakeun^Ws TravclSi\o\. i. 270.) Yet habit, and a feeling of independence, 
xvliich tlie mouiitain peasant enjoys under almost every form of goi^mment, make him 
disregard tJie inconveniences of bis situation and abode. Damsels and their flocks form 
pleasing groups at a distance ; but the former, view'cd near, bear no more resemblance to 
Ics bei'gh'es dcs Aljtes of the poets, than a female Hottentot to the Venus de Mcdicis. 

338. The vine is cultivated in several of the Swiss cantons on a small scale ; and cither 
against trellises, or kept low an<l tied to short stakes as in France. Tlie grapes, wliich 
seldom ripen well, produce a,very inferior wine. The best in Switzerland are groxvn in 
tlie Pays de Vaud round Vevay. Tlicy arc white, and, Bakewell says, ** os large and 
fine-flavoured as our best bot-house grapes.” The physicians at Geneva send some of tlieir 
patients here during the vinbigt, to take xvhat is called a regular course of grapes ; tliat is, 
to subsist for tlu'cc weeks entirely on this fruit, xvithout taking any other fo(^ or drink. In 
a few days a grape diet becomes agreeable, and weak persons, and also the insane, have 
found great relief from subsisting on it for three or four weeks. (BakeuvU^s Travelsy 
ii. 206.) 

339. OffniU treesy the apple, pear, cherry, plum, and walnut, surround the small field 
or fields of every peasant. 'The waliuif tree also lines the public roads in many places, 
and its dropping fruit is often the only food of the mendicant traveller. 

34C\ The management gf woods and forests forms a part of Swiss culture. Tlie^ 
herbage is pastured with sliecp and swine as in Italy ; the copse wood and lop are used 
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for fuel, as in all countries ; and wlien a mode of conveyance and ^ market can be found 
the tiinbeV is sold, but in many places neither is the case. A, singular construction was 
erected for the purjiose of bringing down to the Liikc of Lucerne the fine pine trees 
\%bidi grow ui)on Mount Pilatiis, by the engineer Rupp, llie wood was purchased by 
a company for tiCXX)/., and iK.K)iV. were expended in^^’onstructing the slide. The lengUi 
of die slide is about 44,000 English feet, or about eight niiks and two furlongs ; and 
the difference of level of its two extremities is about 2600 feet. It is a wooden trough, 
alniut five feet brdid and four deep, the bottom of whicli consists of three trees, tlic middle 
one being a little hollowed ; and small rills of v*ater are conducted into it, for the pur- 
pose of diminishing the friction. The declivity, at its commencement, is about 22^^. 
The large pines, with their branches and boughs cut off, are placed in die slide, and 
desccnchiig by their own gravity, they acquire such an impetus by their descent through 
the first part of the slide, that they perform their journey of eight miles and a quarter in 
tlie shoit space of six minutes ; and, under favourable circumstances, that is, in wet 
weather, in three minutes. Only one tree descends at a time, but, by means of sigiiak 
j) laced along the slide, another tree is launched as soon as its jiredccessor has plunged 
into die hike. Sometimes the moving trees spring or bolt out of tlie trough, ami when 
this hapi>eiis, they h.ave been kiunvn to cut through trees in the neighbourhood, as if it 
had been done hy\iii axe. When the trees reach the lah *, they arc formed into rafts, and 
floated down the Reuss into the Rhine. 

i341. Tunbcr is alsojioatcd down niounlain torrents from a great I'esiilit. 'Ilie trees are 
cut dow'ii during •‘Unimer ami laid in the then dry bed of the stream : w ith the first hea\y 
i.iiiis in aiitiinin they arc set in motion, and go thnmlcriiig dou^n among the locks to the 
vallejs,' where what arrives sound is laid asitle foi construction, mid the lest is used as fuel. 


M42. The chamois ^oats abound in some of the 42 

forests, and are hunted for their fat and flesh, and ^\\v\ 

for their skins, which are valuable as glove and 
breeches leatlier. They herd in Hocks, led by a 

female; live on lichens, and on the young shoots of/jtfjf’jn ^ \ 

and bark of pines ; ai e remarkably foml of salt ; juid '' |(^ 
require great caution in Ininting. {Simond's Swit~ 

’^crhindj noI. i. p..2I.",) The common goat is fre- ^ 

tpiently domesticated for the siike of its milk, ami 'Au 1 / 

viay be seen near cottages, cuiitiusly harnessed 

(^)¥g. 42.) to prevent its breaking through, or If| iJT 

Jumping over, fences. 

;143. The care of pastnra and tnouing fj,ronnds ' 
forms an iinjioi tint part of the agricultural ctonoiny 

of Switzerland. In places inaccessible to cattle, the peasant sometimes makes hay witli 
cramps on his feet. Glass, not three inches high, is cut in some places three times a 
year; and, in the valleys, the fiehls are seen shaven as close as a bowling-green, ami all 
inequalities cropped as wntli a pair of scissoi’s. In Switzerland, as in Noiway, a. d for 
the s;iinc reason',, tlie iirts of mowing and hay-makiiig seem to bo carried to the 
highest ilegrec of perfection. Harvesting corn is not le^s peifect; and the ail of pro- 
curing fodder for cattle, from the trees, shrubs, and wild plants, and ajiplying this fodder 
with economy, is pushed .as far as it will go. In some iiaiis, very minute attention is 
paid to foniiiug ami collecting manure, especially that lirpiid niaiiuro, which, in the 
German cantons, is known umler the ii.amc of /ai/<7/c or ami in the Canton 

de Vaml, of sissier. (^For. Quart. Rev. and Coni. J/tv., Jan. 1828.) 




C+i, CowSt goats, and shcrp ennstaute the wealth of the Swias farmers, .aid their )>rinr..'I>al mc.uis of sup- 
port, or, to rliseriminate more aetur.itely, tlicRoat^i, in a great mr.ifiurp, RUpport the poorer clas? ; and the 
cows supply the el'eo90 from which the richer derive their little wealth 'J'he extent of a pasture is esti- 
mated hy the mnoofjr of cows it m.aiiit.nns: mx or eight goats arc do(_'inedo<]iiat to a cow, as arc four cal vr.> , 
four hIuh'P, or f.i' r nogs; hut a horse is reckoned equal to five or .six lows, hec.iiise he mots up the grass, 
'nimughouf the lugh Alps, they are of opinion th.it *'ne dchtriutive to tlie |»asiMn s, ui pH'i>ortii)n to 

their elev.ition, Ix caiiRO the hrrbagc, which they eat flown to the ro<|^s, eannot, in .surh a cold dun.ite, 
regain it» '-fniigth and liixuri.'iiKC. 'J'lie nionntaui pa.^ture(i are rentod at so niiu h per eow’.s tied, Iruin 
the loth of M.ij to the IMh of Oi toher , and the cow« are hired from the peasants for the same peruHl : at 
the end of it, hotti are reutoreil to their owners In » her pirts, the propnetoi.s of the pasturcii hire the 
cows, or the proprietors of the rows rent the land. 'I he proeceds .i eow .ire e-stim-diHl at .)/. or '.it KV , 
viz I'iv in summer ; and, during the time they arc kept in the v.illcys or in the hou‘>e, at 2/- The CJrm- 
delwalil Alps fcwl three thmi'and eows, and as many sheep and goats, 'I he eaille are attended on the 
mountuns by hcrdMiien ; wlien the weather is teini>et«tuous they are up all night calling to them, other- 
wise they would take fright and run into danger. ( halets arc hoilt for the nse of the herdsmen : these 
are log.houses of the nident eonslruetion, without a chiinriev, having a pit or trench dug tor the fire, the 
cafth thrown up forming a mound around it, by way of a '•eat To those ellalets, tne persons whose 
cnqj|||f|nent it is to milk the cows, and to make rheese and butler, iiseend in the summer tune. When 
they^ out to milk the rows, a portable sc'at with a suigie leg, is strapped to their backs , at the hour of 
milking, Rie cows arc attracted home from the most distant jji.Flures by a handful of salt, which ine siiep 
herd takes from a leathern pouch hanging over lus shoulder. During the milking, the Itanx dts t'aches 
U frequently sung. {tor. Ihiarl. Itcv and Cont. Mtsc.) « 

I 34i5. The Sunss cims yield more milk than those of Lombardy, wliero they arc m great demand , but 
after the third generation their mdk falls off! In sonic narts of 8wilz.erl.irid Uicy yiokl, on an average, 
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twelve Kngli^h quarts a (Jay; and wjth forty rows, a chtH'se of forty-five jwunds can be made dally. In 
the vicinity of Altdorf tli% irnke, in the course of a hundred days, from the 20th of Juno, tivo cheeses 
daily, of twonty.five pounds eayh, from the milk of eighteen cows. On the high pastures of Scarla, .a cow 
during the best sca.son, bupplu's near sixty pounds of skim-inilk cheese, and forty pounds of butter. 
Reckoning twenty pounds ofimlk, observes our autlmr, equivalent to one of butter, tno produce in milk 
will be eight hundred pounds far ninety days, or less than nine ])oundB a day. This small supply he 
ascribes to the great ('levation of the pas^res, and the bad kei‘p of the cows in the winter, (J^br. Quart. 
Ht'o and Cont. Mtsc ) • • 

3t6 Great variety oj cheese is Made in Switzer tand. The most celebrated arc the Schabziogcr and 
Gruy^re ; the former made by the mountaineers of the canton of Giants, and the l^tcr in the valley of 
tiruyfcre. The cheese of Switzerland inust have been for a long |>enod a great iirtim* of commerce ; for, 
Mycoimis, of Lucerne, in the beginning of the sixteenth century, in a commentary on a poem of his friend 
(flaiiann.s, expatiates on the large quantities of butter and cIuh^bc which his fcllow-citizens sent into 
Burgundy, Su4il)ia, and Italy : he aiUL, that twenty cows would bring in, annually, a net sum of KKi crowns. 
In a hiw was jiassed in the L/pper Kngadme to guard ngaiii.st fraw ' m the manufacture of cheese 

meant for sale. Formerly, the depots of rich cheese were iirmcipally near Lake Como; it was supposed 
that the exhalations, at once warm and moist, rii>encd the chet'se, witnout drying it too much ; at present, 
liow'ever, these depots are nut near so numerous In the Upper Lngadino, cheese loses, by drying, a 
twentieth part of its weight in the first ten weeks , and skiin-milkchecse the half of its weight in two years. 
Of the quantity of cheeses exported from Switzerland we h ive no information that can be relied iq>on j but 
i9 is* computed that thirty.thouiiand hundred-w'eight of Gruyhrc cheese 
alone, fit for exportation, is annually m.tde ; and that, from the middle 
of July to October, three hundred horsc.s, weekly, are employed in trans- 
|)ortmg Swiss cheese over Mount Grias {For /fee. and Cont Misc.) 

vH7. 7Va* Schithziegei cheese is made by tlie mountaineers of the Can- 
ton of Glarus .done , and, in its greatest iKjrfection, in the valley of 
Kloen. It IS riMdily distinguished by its marlilcd appearanfee and 
aromatic fl.ivoiii, both produced by the bruiaoil leaves of the meldot. 

7'he dairy is built near a .stream of water; the vesseKs containing the 
rnilk are jilaced on gravel nr stone in the dairy, .and the water con- 
ducted into it ill huch a m inner as to reach their brim The milk is 
exposed to this tcmper.iture, about six degrees ot Hoaumur (forty-six 
degrees of I'alirenluMt), lor live or six davs, and in tint time the t ream 

.... I. AOu.. til. 4. ,f ... fi.r. .......l...... 


tile inidilot treloil ^JA Idotus officiiiMis^ (.///,»■ 4.1.) Tlie pradiee of mixing 
the dowers or the seiuL of plant.s with < lieese w is common among the 
Homans, who u.sed tliose of the thyme for that purpose. The entire sop.i- 
ration of tliooieam or uiutuous portion of the milk is indispensable m the 
m.iniifacture of Seh.ib/icger. The unprepared cur» I never sells for more 
than thic' h.dipemo a iMiniid , whereas, prepared as Schabzieger, it si lls 
lor .sixfx'ircc or seven-iience, [For Rev.arul Cont. Misc) 

:34^. The (iruj/ere rhce'ie of Sintzerlnnd is so named after a valley, where tlic best ot 
kind is made. Fts met it depends chiefly on the herbage of the mountain pastures, 
and paitly on the custom of uiixiiig the flowers or bruised seeds of J/elildtus officinalis 
witli the curd, before it is pressed. 'Fhe mountain pastures aie rented at so much per 
cow’s feed from tlio 15lh of May to the IJ^th of October ; and the cow's are liired from 
tlie pea.sants, at so mucb, for tlie same peiiod. On the precise day both land and cows 
ret urn to tlieir owners. It is estimated that l.'ijOOO cows are so grazed, and ;J0,(XX) cwt. 
of cheese made fit for exportation, besides wliat is icserved for home use. 

.‘UP. Ewc-wrlk eheese t'f Switzerland One mcMMirc of cue'? milk i» uldeil ti three rnc.^iure*! of cow’s 
milk; little UMincl h u&cil, .md no and The best Swi>.s (hoc■^c of this kind iij made by the IJergaincbe 
ahecp-inastors, on Mount Siiliigcn {For. Rev and Cont Misc.) 

;i.)0. The cstabli.^hmenl at llnfn\r/l, neat' Jiertiey may be considered as in gretit part 
belonging to agiicnituiv, and deserves to be noticed in ibis outline. It was projected by, 
:ind is conducted at the sole exjtensc of, IM. rellenberg, a proprietor and agriculturist. 
Ills object was to apply a sounder system of education for the great Lnidy of the people, 
ill order to stop the pi ogress of misery and crime. Upwards of twelve years ago he 
tindeitook to systematise domestic education, and to show', on a large scale, how the 
children of the 'poor might be best taught, and tlieir labour at the same time most pro- 
fi I .ably applied ; in slioit, bow tlie fii*st twenty years of a poor man’s life might be so 
emjdoyed as to jirovide both for his support and his education. The peasants in his 
neighbourhood were at first rather shy of trusting their children for a new experiment ; 
and being thus obliged to lake his pupils where he could find them, many of the earliest 
w'ere the sons of vagi ants, anti literally picked up on the highways ; this is tlic case witli 
one (vr two of the most distinguished pupils. 

fl51. Their treat nient is that of children iind('r the paternal roof. Tliey go out 

every morning to their W'oik soon after sunrise, having first breakfasted, and received a 
lesson of about an hour: they return at noon. Dinner takes them half an hour, 
a lesson of one hour follow^s ; then to work again till six in the evening. On Sunday 
the diffeicnt les.sons Uiko .six liours instead of two; and Lliey have butcher’s meat on tliat 
day only. They are divided into three classes, according to age and strcngtJi ; an eiilsiy 
is made in a book every night of the pumber of hours each class has worked, specifying 
the sort of labour done, in order tliat it may becluuged to the proper account, each par- 
ticular vop having an account opened for it, a.s well as every new building, the live stock, 
Uie macliires, tJie schools themselves, &c. &c. In winter, and whenever Uiere is not out- ^ 




69 


HISTORY OP AGRICULTURE. 


Part T. 


of-doors work, the boys plait straw for chairs, make baskets, saw logs with the cross-saw 
and split them, thrash and winnow com, grind colours, knit stockings, or assist the wheel- 
wright and other artificers, of whom there are many employed in the establishment. For 
all wliicli difierent sorts of labour an adequat? salary is credited to each boy's class. 

35^, The boys never see a newspaper, and scarcely a book ; they are taught, viva voce, a few mattera oi 
fhet, and rules of practical apphcatloii : the rest of their ediicf.iUn consists cnietty in inculcating habits of 
industry, frugality, veracity, docility, and mutual kindness, hy means of good example, rather than pre- 
cepts ; and, above all, by the absence of bad example. It has been said of the Bell and Lancaster schools, 
that the goo<l they d^is mostly negative : they take children nut of the streets, employ them in a harm- 
less sort of mental s|)ort two or tlirco hours in the day, exercise their understanding gently and pleasantly, 
and accustom them to order and rule, without compulsion. Now, what these schools undertake to do 
for a few hours of each week, during one or two years of a boy’s life, the School qf Ifutustry at Hofw>l 
docs incessantly, during the whole course of his youth ; providing, at the same time, for his whole 
physical maintenance, at a rate which must be deemed excessively cheap for any but the very lowest of 
the people. 

353. The practicabilihj of this scheme for inculcating individual prudence and practical 
morality, not only in the agricultural, but in all the operative, classes of society, M, 
Simond considers as demonstrated ; and it only remains to ascertain the extent of it^s 
application. Two only of tlie pupils have left Hofwyl, for a place, before the end of 
their time ; and one, with M. de Fellenbcrg's leave, is become chief manager of tlie 
immense estates of Comte Abaffy, in Ilungar)', and has, it is said, doubled its proceeds 
by the improved' method of husbandry he has introduced, lliis young man, whose name 
Is JMadorly, was originally a beggar boy, and not particularly distinguished at school. 
Another directs a school established near Zurich, and acquits Iii'risclf to the entire 
satisfaction of his employers. M. Follenberg has besides a number of pupils of the 
higher classes, some of whom belong to the first families of Germany, Russia, and Swit- 
zerland.’ niey live en famille Avith their master, and are instructed hy the diil’ercnt tutors 
in the theory and practice of agriculture, and in the arts and sciences on which it is 
founded. (Sec Simond' s Account of SwUzerlandj vol. i, ; Ed. Jlev. 1819, No. (>4. ; Des 
Institutes dc Jiofivyl ile jxir Cte. L. de V. Paris, 1821.) 

Subsect. 2. Of the Agriculture if the Duchy of Savoy. 

354. Of the olericulture of Savoy^ which naturally belongs to Switzerland, a general 
view, with some interesting details, is given hy Rakcwcll. [Travels in the TarantaiSi*, &c., 
1820-22.) Lauded property there is illvided into tlirec qualities, and rated for a land- 
tax accorch'ngly. 'nicrc is an oflTice for registering estates, to which a per ccnUige is paid 
bn eacJi transfer or additional registering. Tlierc is also an office for registering all 
mortgages, Avith tlic particulars ; both are found of great benefit to the landed interest 
and the public, by the certainty which they give to titles, and the safety both to horrow'crs 
and lenclcrs on land. 

SSH. Land in Savoy is divided into very small farms, and is occupied by the propiietors 
or paysanst who live in an exceedingly frugal manner, and cultivate the ground w’ith the 
assistance of tlieir Avives and children ; for in Savoy, as in many other parts of Europe, 
the women do nearly as mucli field labour as the men. 

366. The lands bclowng to the monasteries were sold during the French revolution, when Savoy was 
annexed to France. The gradual abolition of the inonaotcrice had liccn Ix^gun by the old govenimeiit of 
Sardinia before the revolution, for the monks were prohibited from recciA'ing any new brethren into their 
establishments, in order that the estates might devolve to the crown, on the extinction of the diiHrent 
fraternities. This measure, though wise in the abstract, was not unattended with inconvenience, and 
perhaps we may add, injustice. The poor, who had been accustomed to fly to the monasteries for relief 
in cases of distress, were left without any 8upfX)rt, except the casual chanty of their neighbours, who h.ut 
little to sjiarp from their own alxolutc necessities. The situation of the i»oor is therefore much worse in 
Savoy, than uefore the abolition of the mona.stenos. The poor in P-ngland suftbred in the same manner, 
on the abolition of the monasteries in the reigns of Henry VIII, and Elizabeth, before the {uior’s rates 
were enacted The charity of the monks of Savoy lost much of its usefulness by the indiscnininate manner 
in which it was generally bestowed ; certain days and hours were appointed at each monastery, for the 
diitnbution of provisions, and the indolent were thereby enabled to support themselves during the whole 
week, by walking to the diflcrent monasteries on the days of donation, 'riiis was oflbnng a preiniuiii to 
idleness, and was the means of increasing the number of mendicants, which will, in every country, be 
proportionate to th<' facility of obtaining food without labour. 

357. The pcasnutty m Stivoy are very poor, but they cannot be called tnsserable. In the neighbourhood 
of towns, their situation is worse than at a distance ; and nut for from Chainbery may be seen a few 
families that mieht almost vie in squalid misery, rags, and flith.with the poor of Ireland ; but the general 
appearance of tne peasantry Is resfiectablc. Having learnt the price sf labour in various parts of Savoy, 
&Kewell propewed the following ouestion ; Is it iiossible for a labourer, with a family, to procure a 
sufficient quantity of wholesome foot! for their consuni, ion ? One of the answers was, “ Cela cat trh-Jacile 
(It is very easy)’*, the other was, “ The labourer lives very fbucally [tris-sobrement) ’* “ In general 
he eetb very coarse, but wholesome, bread, and, except in the mounttiins, lie eats very little meat, and 
rar^ drinks wine, but he has a ^rcat resource m potatoes.’* 

358. One day's labour of a fanning man will purenase about twelve pounds avoirdu|K>Is of wheat, or fVora 
four to five pounds of beef, veal, or mutton ; but these arc dainties which he rarely tastes ; potatoes, rye. 
bread. ebatnUts, and milk, form the principal part of the food of the poor. The day-labourer in Savoy has 
to deduct, ft'oni the amount of his labour, about seventy days in the year, including saint-days and Sundays^, 
otf^rhloh he receives no wages. {^BakewelTs Travels, vol. i. 314.) 

359. There are four modes of occupying land fw‘ cultivation in Savoy : by the pro- 
prietors ; by fanners ; by grangers ; and by tacheurs. 

SGO. Land very near to toums is generally cultivated by the proprlet ars, who either keep cattle, or take 
them Itk to graze at so much iier head. 
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S6K Bu farming land^ ia underitood, letting It at a fixed rent, to be paid according to the value of the 
produce taken at an aveitige often years 

.3^. By grangers, ot rcntingjand a moUi^ fruit, is understood, that the proprietor takes half of all the 
grain and fruit, half the produce or increase of the cows, half the eggs, and, ui short, half of every thing 
which is productive. 

.S(>3. By tacheurs, is another mode of cultivating'^land, in the immediate vicinity of towns. The pro- 
prietors,' to avoid keeping too many servants in their own houses, (ilace a father of a family In the house 
u|K)n the farm. J'his man i^ called le tcBheur^ He takes care of the cows, for half thoir produce: he 
ploughs the ground, receiving for every pair of oxen employed, or for three horses, from seventy to eighty 
tVancs per annum : he has half the wine : the share he receives of the wheat and gram is in the proportion 
of two parts for every nine taken by the pr^rictor. ' The latter pays all the taxes, and keeps the accounts. 
Ihe tacheur may be changed every year. When he is employed in repairing fences, &c., he is paid by the 
day ; tins is always undertaken when he enters the farm. 

• 364. The leases granted to the farmers and grangers are on terms of three, six, or 
nine years ; but when the leases are for six or nine years, a reservation is always made, 
that at the expiration of every three years the proprietor may revoke tlie lease, by giving 
three months’ notice, if he be not satisfied witli tlie tenant. The proprietor always 
supplies the farmer or granger with a sum of money without interest, called chaptal 
Capital), to aid him in buying oxen : for a farm of two oxen it is generally about twenty 
louis ; for a farm of four oxen, forty louis ; and so on. 'Die proprietor, for tliis sum, 
has an exclusive right to seize the cattle of the farmer, should he sell them clandestinely. 

The mode of pasturage in Chamouny will apply, with little valuation, to all the 
Alpine communes in Savoy. Tlie rich peasants in the Alps possess meadows, and, 
even habitations, at different heights. In winter they live in th^ bottom of the valley, 
but they quit it in spring, and ascend gradually, as the heat pushes out vegetation. In 
autumn they descend by the same gradation. Those who are less rich have a resource 
in tlie common pastures, to whicli they send a number of cows, proportionate to their 
resources, and their means of keeping them during the winter. Tlie poor, who have no 
nicailows to supply fodder for the winter, cannot avail themselves of this advantage. 
Eight days after (lie cows have been driven up info tbe common pasture, all the owners 
assemble, and tbe quantity of milk from each cow is weighed. The same operation is 
repeated one day in tlie middle of tlie siimnicr, and at the end of the season, the quantity 
of cheese and butU'r is divided, according to the quantity of milk each cow yielded on 
the days of trial. {BakcwelL) 

There arc chalets, or public dairies, near the mountain pastures in Savoy, as well as in Switzerland ; 
persons reside in these chalets during the summer months, to make cheese and 'butter. In many 
bituatioiis it IS the labour of a day to ascend to these chalets, and return to the valleys immediately below 
them. There arc also public dairies in some of the villages, where the poorer peasants may bring all tbe, 
milk they can spare, fVom the daily consumption of their lainilies. Hie milk is measured, and an account 
ke)it of it , and at tlie end of the season tlie due |iortiun of rheese is allotted to each, after a small deiluc- 
tion fur the expense of making (TV/ ) 

.'ki?. No large flocks of sheep are kept in Savoy, as it is necessary to house them during the winter, at 
winch time they are principally fed uith dried leaves of trees, collecU'd during the autumn. Many |>oor 
families keep a few snci'p to supply them with wool for their domestic use. 'J'hese little flocks arc driven 
home every evening, and are almost always accompanied hy a goat, a cow, a pig, or an ass, and followed 
by a youn^ girl spinning with a distaff As they wind down the lower slope.* of the mountains, they form 
the most picturesque grou|>8 for the pencil ot the painter; and, seen at a distance, carry back the imagination 
to the ages of pastoral simplicity, sung by Theocritus anti Virgil. {Id.) 

36rt. The vineyards in Savoy are cultivated for half the produce of the **ine. Tlic 
cultivator pays the whole expense, except the Utxes, which are jiaid by the proprietor. 

369. Walnut trees, of immense size and great l>eanty, enrich the scenery of &ivoy, and 
supply sufficient oil for the consumption of the inhabitants, and for tlie adjoining canton 
of Geneva. The walnut ha.s been called the olive of the country. The trees belong 
principally to the larger proprietors. Tliey are planted by nature, being scattered over 
the fields, and in the woods and hedgc>rows, intermixed witli chestnuts and ibrest trees 
of various kinds. (^BaketveU,) 

370. The walnut harvest at Chateau Duing commences in September. “ ITiey are 
fieaten off the trees with long poles ; the green husks lu’e token oif as soon as they begin 
to decay ; the walnuts are then laid in a chamber to dry, where they remain till November, 
when the process of making tlie oil commences. The first operation is to crack the nuts, 
and take out the kernel. For tliis purpose several of the neigbliouring peasants, with their 
wive.s and elder children, assembled at the chateau of an evening, after tlieir work was 
done. Tlie party generally cprfsibted of about thirty persons, who were placed around 
a long table in tlio kitchen. One man sat at each end of the table, with a small mallet to 
crack the nuts by hitting theiq on tlic point : as fast as they are cracked, tliey are 
distributed to the other persons around tlie table, who take the kernels out of the shell, 
and remove the inner part ; but they arc not peeled. The peasants of Savoy are naturally 
lively and loquacious ; and they enliven their labour with facetious stories, jokes, and 
noisy mirth. About jten o’clock tlie tabic is cleared to make room for the goute, or sup- 
per, consisting of dried fruit, vegetables, and wine ; and the remainder of the cveoinjt 
is spent in singing and dancing, which is sometimes continued till miihuglit. In a 
favourable season, the number of walnuts from the Duing estate is so great, tliat the party 
assembly in tliis manner every ^evening for a fortnight, before all tlic walnuts are ci'ackcd ; ^ 
and the poor people look forward to these meetings, from year to year, as a kind of 
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festival. Tliey do not receive any pay ; the goulfi and the amusement of the evening are 
their only reward.'’ {Iiaktnix‘11.) ^ 

371 The \witnut Uernets are laul on rlolhs to dry, and in about a rortniplit aro carried to tlie criHhiiif;. ^ 
hiill, where they are grouiut into a paste; this is put into cloths, and uflderKOcs the oi^ioration of pressing 
to extract the oil. The best oil, whicli is used for salads .ind cooking, is presseii cold; but an inlenor 
Oil for lainiis is extracted by Iieating the paste. Thirty people in one evening will crack as many walnuts 
as will produce sixty pounds of )iaste ; this yields about fifteen wine-ouarts /if oil. The walnut sliells arc 
not lost among so frugal a people as the S.tvoyards, but are bnriied fur tiic aslies, which arc used lor washing. 
Two ivninds of these ashes arc etiual in strength to three of wood-ashes ; but the alkali is so caustic, that 
it frequently injures the linen. 'I'he paste, after it is pressed, is dnini in cakes, called patn Mun'j this is 
eaten by children and poor people, and it is sold in the shojis in Savoy and (leneva 

372. The ht'st wainvt oil, pressed cold, has but very little of the kcnielly taste ; but it may be c.-isily 
distingui.sheii from the bi'st olive oil, which it resembles in colour. If the peel were taken off tip; 
walnuts, the oil would probably be quite free Irum any peculiar flaiour, but this operation would be 
too tedious. {Ib ) 

373. Tobacco, which is much used in Savoy, was cultivcated with success in the 
neighbourhood of Kaniilly ; but on the restoration of tJic oid despotism, its culture was 
prohibited, and the implements of manufacture seized. 

374. The culture of artificial grasses is spreading in Savoj, but i.s not yet very general. 
In the neiglibourluHj'j of Aix, Ramilly, and Annecy, wheat is siicceciled by rye. The 
rye-harvest being over in June, they iimnediately sow the land willi buck-wheat (sarrasin), 
which is cut in .Sapteniber ; th^ following year the land is sown with spring coin, 

.37.'j. The grass-lauds are always mown twice, and the latter mowing is sufficiently 
early to allow a good pasturage in the autumn. Water-meadows are occasionally found 
near towns. The water is generally let down fiom mountain streams , hut sometimes it 
is raised from rivers by a sort of bucket- wheel {Jig» d4. ), which is called the Noria (f the 



jtlps^ This wheel is raised or lowered by means of a loaileil lever (a), wliicli turns on a 
fulcrum (A), formed by a piece of w^ood with its end inserted in the river’s hank. 

376. Agricultural improvement in Savoj/ must he in a very low state, if tlie answ'ers 
Bakewell received respecting the average quantity of tlie produce iirc correct. One of 
the answers stated the average increase of wheat to be from three to five on the (luanlily 
sown, and near the towns from five to seven. Another agriculturist stated tlie average 
increase on the best lands to be nine, arul, in the neighbourhood of Annecy, llurtcen, fold. 
One part of Savoy is, perhaps, the fine.*.t corn-land in Eiu'opc ; and the very heavy crops 
Bakcw'ell saw in tlic neighbouihood of Aix and Annecy, rnhde him doubt the uccu|acy of 
the above statements ; but, on referring to A tliur Young’s account of the agriculture of 
France before the revolution, it appears that four andahiVf was regarded as the average 
increase in that country, which is very similar in climate to Savoy. {Travels, i. .3li8.) 

.377. The sall-u'orks of Moutiers, in the valley of tlie Tsere, in the Tarant.'iise, arc parti- 
cularly deserving attention, bcin|; jicihaps the best conducted of any in Europe, with respect 
to economy. Nearly three mpipn pounds of oalt are extracled onnkially from a source of 
water w'bich would scarcely be noticed, except for medical purposes, in any other country, 

SJ8. The springs that sujijXy the sall-toorks at h/outirrs, rise at the bottom of a nearly pcriiemlicular rock 
of limestone, situated on the south side of a deep valley or gorge The temperature of the strongest 
swing is ninety. nine Fahrenheit, it contains 1 H;J iier cent of saline matter. Jt may seem extpiordmary 
that the vaters at Moiitiers, which have only half the strength of ^»a-water, should repay the expense 
flf evaporation ; but the process by which it is ^cllectcd is both simple and ingenious, and iiiiglit btt 
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introduced with great advantage on many parts of our own coast, more particularly in Ireland. It 
is obvious that water, so weakly impregnated with salt as to contain only one pound and a half in every 
thirteen gallons, could not rc^^ay tiie expense of evaporating by fuel In any country. ’I’lie water of the 
North Sea contains two and a quarter |ier Cent of salt, and yet it has never been attempted to make 
salt from it by cvapordtion with loal- fires, even im the coast of Northumberland or Durham, where 
refuse coalj suited to the purixisc, might be purchased for one sliilling and sixpence per ton. In order to 
inakes.ilt front tlie saline water at Moiit it was necessary to concentrate it by natural' evajioratiun ; 
and to eltbct thi^‘ speedily, ie was reqiiirefl to spread the surface of the fluid over as large a space as 
possible, the ratio of ovaporation lieirig, cu’tet is ttat |iro|N>rlion to the extent of the surface exposed 
to the action of the Atmosphere. The first attempt at Moutiers was made in 15^, by arranging pyramids 
of rye straw in open galleries, and letting the water trickle through the straw gradually and retieatedJy. 
This was al>andoned, and faggots of thorns were substituted : these faggots arc susiiended on ft-ames, the 
water is raised to their height, and spread hy channels so as to trickle through them : it passes through 
liiree separate sets or fVames of tiiorns, and has then become so coiiccntrafed as to contain nearly 22 (ler 
cent of salt : it is then boiled in pans in the usual manner. 

J7il Eoaparalnig on vertical ettrds, erected in a house open on all sides, is a third method, which 
succeeds even better 4lian ttie hkkIo by thorns. The water, by rejieatedly pasi^ing over tbe curds, is found 
III forty-five days to deposit all its salt on them, and the saline cylinder is then broken off. The cords are 
renewed once in twenty or thirty yc.irs, and the faggots once in seven years. Minute details of these 
snn{ile but very ingenious procc*sca will be found in the very scientiflc Travels of liakcwell (voL I. 

Sect. Ill, fy t/ic present State of j^gnculture in France, 

380. The first airricuUural survey of France was mado in 1787, 8, and o. by tlie 
celebrated Ailiiur Young. Since tliat period no similar an^count has beoii ^niblishcd citlicr 
in France or England : but several French writers have given the statistics and culture ot. 
diiierent districts, as the Ihiron dc la Pey rouse, Sinetti, Curdicl^ &c- ; and others have 
given general views of the whole kingdom, as La Statisti/ue Generate de la France, by 
Pcnchet ; De VTtulustric Frani^oisc, by Chaptal ; and Les Forces Productes et Cotmner- 
citilcs de la France, &c., by Dupin. From these works, sonic recent tours of Englishmen, 
and our own observations in 1815, 181 y, and 1828, we have drawn the following outline 
of the progress of French agriculture since the middle of the sixteenth century, and 
more especially since the time of Ixmis XIV. ; including the general circumstances of 
France as to .agriculture, its common culture, its culture of vines and inaixe, and its 
culture of olives and oianges. 

SuBSECT. 1. Of the Progress of French Agrkullnre, from the Sixteenth jpentury to the 
* present Time, 

381. JViat France is the moU favourable country in Europe for ogricutlu) e, is the opinion 
both of its own aiul foieigii writers on the subject. For, though the country ** suffered^ 
deeply from the wars in which she w'as engaged, first hy a hateful conspiracy of kings, and 
next, by the mad ambition of Bonaparte, the purifying etlects of the revoluUoii have 
iiideinnitied her ten fold for all the losses she lias sustained. She hits come out of the 
contest with a debt comparatively light, with laws greatly amended, many old abuses 
destroyed, and with a population more industrious, moral, eiilightcneil, and liappy, tliaii 
she ever liad before. The fortunate change which peace lias made in her situation, has 
Idled lier with a healthy iiclivity, which is carrying her forw'ard with rapid strides ; slie kas 
tJie most popular, and tlierefore the most rational, liberal, and beneficial, .system of govern- 
ment of any state in Europe, Britain not excepted ; and, altogetJicr, she is perhaps in a 
condition of more .sound prosperity tlian any other slate in Uie old wrorld.” {Scolsmany 
vol. xii. No. 80' I.) 

38‘J. The agriculture of France at jyresent^ as Mr. Jacob lias observed {Report, ^Jr., 
1828), occupies one of the lowest ranks in that of the Norihern Suites of Eun>pe; 
but the fertility of the .soil, the siiiUiblcness of the subsoil and of the surface for aralioii, 
and, above all, die excellence of the clfmatc, arc such as arc not united to an equal extent 
in any other European State. When w'e consider these circumstances in conni^lion 
w ith the extraordinary excrtioii.s now making for the education of the laborious classes, 
and tlic nb less extraordinary progress lliat has bt^n made within these few' years in 
inanufiictures {For, Reiu, Jan. 1829, art. I.), it is easy to see tliat in a few years the 
territorial riches of France will be augmented to an cxtraortlinary extent 

883. Of the agriculture of France, previous to the inuldle of the sixteenth century, scarcely 
any diing is known. Chopip,*who it apiK'ars resided in tlie neighbourhwid of Paris, 
wrote a treatise on the Privileges of I,abourers, irt 1574, which, M. Grt?goirc remarks 
(Ui^. of Agr prefixed to cedt, of Olivier de Serres, jndu in 1804), is calculated rather 
for the advantage of tlie pmpi^etor than of tlie fanner, A Code Rural, published some 
time after, is characterised by the same writer as a Manual of Tyranny. 

384. French agricutlure began to fionrish in tlie beginning of the seventeenth century, 
under pfenry IV., and its precepts at tliat time were published by Olivier de Serres, and 
Cliarles Esticiinc. Iii 16-21, great quantifies of com wei#8kported to England, in cor^- 
sequence of a wise ordinance of Sully, passed some years before, pennitting a free 
commerce in com. In 1641, the drdinmg of fens and bogs was encouraged; and, in 
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discouraged agriculture, and produced several dearths. Floury, iiider Louis XV., was 
not favourable to agricidture ; but, in 1754, an act w as passed fVr a tree corn trade, wbicli 
effected its revival, llie ccononiists of this time, however mistaken in tlieir views, 
inspired a taste for tlie art ; and agrioultiirUl societies were first establislied in France 
under the patronage and at the expense of government. In 1 7 Gl, there were thirteen 
such societies in France, and nineteen cooperating societies. ' "lliose of Paris, l^yons, 
Amiens, and I'ourdeaiix, have distinguished llieinselves hy tlieir published Memoii'S. At 
Tours a goorgical society was cstfiblislied and directed by the Marquis of 1'ourbili, n 
patriot and agricultural writer. l)ii Hamel and RulTon gave eclat to the study of rural 
economy, aiul many other writers might be mentioned as having eoiitribiitod to its im*' 
provement. M. de 'rriidaine introduced the Merino breed of sheep in 1776', and Comte 
Lasteyrie has studieii that breed in Spain, and written a valuable work on the subject ; 
as has (he Baron de Morfemart on the English breeds, some of which he has introduced. 

385. yV/r agriniltnre of France in I SI 9, as compared with what it was in 1789, 
presents, ChapUd observes, astonishing improvements. Crops of every kind covei 
tlic soil ; imiiieroiis and robust animals are employed in labouring it, and tliey 
also enrich it by their manure. The country population are lodged in coininodioiis 
habitations, decently clothed, and abundantly nourished witli wholesome food, llic 
misery which existed in France in fomier times, when propertit*s of immense extent 
supported little more tljiiii a single family, is banished, and its place supplied by ease and 
lilierty. We are not to suppose, however, the same author obseives, ^hnt tJie agriculture 
of France has arrived at pci*fectioii ; much still remains to be done ; ne.v plans of im- 
provement sliould be more generally introduced ; and a greater quantity of live stock is 
wantetl for every prov ince of France, except tw o or tliree which abound in natural meadow s. 
Few' domains have more than half the requisite miinber of labouring cattle ; the necessary 
iX'siilt of w'lu'ch is a delieiency of labour, of manure, and of crop. 'I’lie only inode of 
remedying these evils is to multiply the artificial pastures, and increase the cultivation of 
plants of forage. Abiindiince of forage i'i iiulced (he foundation of cveiy good system t)f 
agriculture, ns a [iroper succession of crops is the foundation of abundance of forage, 
'ilie rich inhabitant.s of France have alrcatly adopted these priiu'i]>Ies ; but they have not 
yet found their way among the lowest class of cultivators. According to M. Diipin, 
four fifllis of tJa^ peasantry of France arc proprietors of land, which they cultivate tliem- 
selves; and though they are at present very ignorant, yet knowledge of every kind is 
rapidly advancing. The wages of labourers in France, compared w itli the price of corn, 
arc calculated to be higher tlian the w'ogcs paid to labourers in England. 

Sl'Bsect. 2. Of the general Circumnlajicet of France^ in resj)cct to jdgricnl hire. 

38C. The surface of France lias been divided by geographers into what are called 
basins, or great plains, tlirough whidi flow the principal rivers, and which basins are 
separaU'd by original or secondary ridges of mounhiiiis. The chief basins arc Uiose of the 
Loire (Jig. 45. «), of the Seine (i), of tlie Garonne (r), and of the Rhone and Saone (d). 
(Journal de Fhysigue, tom. xxx.) 

387. The soil of France has been divided by Arthur Young into the mountainous district 

of Languedoc and Provence (c) ; *^he loamy district of Liinosin (f) ; the chalky districts of 
Champagne and Poitiers (;j) ; the gravelly district of Bourhonnois (//) ; the stony distiict 
of Lorraine and Franche Comte (i) ; the rich loam of Picardy and Guieniie (Ar) ; and 
the heathy surface on gravel, or gravelly sand, of Bretagne and Gascoigne (1). (^gr- 

France, cliap. ii.) 

388. The climate f France has been ingeniously divided by tJie same author into that 
of corn and common British agriculture, inclucb'ng Picardy, Normandy, French Flanders, 
Artois, Hainault, Ac. (Jig. 45. /, 6, k) ; that of vines, mulberries, and common culture 
( y, a, h, g, i) ; iliat of vines, niuibcrries, maize, and common culture (c,f, d, t) ; tliat of 
olives, vines, mulberries, maize, oranges, and common culture (o, c). U is singular that 
these zones (m m, n 7i, and o o) do not run parallel to tlie degrees of latitude^ but obliquely 
to them to such an extent that tlie climate for the vines Imves off at 46° on the west coast 
(f/ m), but extend-s to on the cast rn). The cause is ‘to be found cliiefly in the soil 
and surface producing a nioic favourable cliiuate in one place than in another ; but partly 
alsf) in the wants of cultivators. Tlte vine is cultivated^rf Germany in situations where 
it would not l)c cultivated in France, because wine is of more value in Uie former country 
*hai in the latter. The northern boundary of the vine culture lias oven extended in 
Fraiee sifico the revolution, from the naiur^ wisli of small proprietors to supply (liein- 
iiC^ves with wine of their own growth. In Germany tlic vine is cultivated os far north os 
I^tudo 52°« on Itie warm sides of dry rocky hills. 

^ .389. The ceulnd rlimate, which admits vines witJiout Udng hot enough for maize 
iPi. h, g, i), Young considers as the finest in the world, and tlic most eligible part of 
•France or of Europe as to soil. " Here,*’ he says, you Wc exempt from the Extreme 
hupiidity which gives verdure to Nonpandy and England ; an4 yet equally free from tlic 



134k>k 1. 


AGRICULTURE IN FRANCE. 


67 


• 4.5 



Ininiing heats ^vhich turn verdure itself into a russet brown ; no ardent rays tliat oppress 
with their fervour in summer, nor pinching tedious frosts that chill with their severity in 
winter, hut a light, pure, chastic air, admirnhle for every constitution except consiim))(ivc 
ones,” 'fhis climate, howe%'cr, has its drawbacks ; and is so subject to violent storms of 
min and hail, that ** no year ever passes without whole parishes suffering to a degree of 
which we in Britain have no conception.” It has been calculated, that in some provinces 
the damage from liail amounts, on an avemgc of years, to one tenth of the whole produce. 
Spring frosts arc sometimes so severe as to kill llie broom : few years pass tJiat they do not 
blacken tlie first leaves of tlie walnut trees ; the fig trees arc protected with straw'. 

n90. Of the line and mnhe climate (c,f d, i) some account is given l>y M. Picot, Baron 
dc la Poyroiise, an extensive and spirited cultivator. He kept an accurate account of llie 
crops and seasons in his district for twenty years from 1600 ; and tlie result is, twelve yeai-s 
of fair average crops, four years most alnindant, and four years attended witli total loss. 

391. In the olive climate (o, e) insects arc incrwlihly 
nurncrous and troulilesomo, and the locust is injurious to 
corn crops ; but lioth the olive and maize districts have 
this advantage, that tw'o crops a year, or at least three 
in two years, may be obtained. The omngc is cultivated 
in so small a proportion of tlie olive climate as scarcely 
to diserve notice. The caper (Oipparis spinosa) ( //g. 4(>.) 
and the fig arc also articles of field culture in this climate. 

.392. The climate of Picardy and Normandy is the 
nearest to that of Pn>^andf and is rattier superior. 

The great agricultural ailvantage which France possesses 
over Britain, ip regard to climate, is, tliat, by means of 
the vine and oHve, as valuable^phKhice may lie raised on 
rocky wastes as on rich soils ; and Utat in all soils wliat- 
ever, root weeds may be easily and effectually destroy wl 
without a naked fallow. s PrancCf cli. iii.) 

393, The lands if France are not genertdfy eniiosed and subdiviiL’d by liedges or other 
fences. Some iences are to lie seen near towns, and in tlie northern parts of tlie kingdom 
more especially : but, in general, the wliolc country is 0 |ien ; the boundaries of estates 
being marked by sligiit ditches or ridges, widi occasional stones or hcaiis of earth, rows yf 
trees, or occasional trees. Deprwlations from passengers on Uic highways are prevented 
by gardes ehamptircs, wliich are estnbltslicd throughout all France. Farms are sometimes 
compact and distinct, hut genemlly scatte«»d, and often alternating in the common field 
manner of F.ngland, or nin-rig of Scotland, llie fami-honses of large famis are gene- 
rally placcil on Ha' lands ; those of smaller ones in .villages, often at some disUuice* 
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394. The vahu! Imuicd jmtperh/ is in general lower lhan in Engfnnd, being at present 
(1829) sold at from twenty-two to twenty-six years* purchase, c 

395. Thefarmw» of lands in France, according to Professor niouin, naliirally divides 
itself into three kinds : 1 . llie grand cultufb, in which from two to twelve ploughs are 
employed, and corn cliiefly cultivated ; 2. Hie mid^llc culture, including the metayers, 
who also grow corn, but more frequently rear live stock, mninuiin a dairy, or produce 
silk, wine, cider, or oil, according to the climate in which they may be situated ; and 3. 
Tlie minor culture, or tli.at which is done by manual labour, and into which live stock or 
corns do not enter. Tlic middle culture is by far the most common. There are very 
few farms of six or eight ploughs in France, and equally few farmers who do not labour 
in person at all times of the year. It is acknowledged by Professor 'i'houin, that each 
of these divisions is susceptible of very great improvement. 

Sdbsect. 3. Of the common Farming of France* 

396. The corn farming in France is earned on in the best manner in French Flanders, 
Picardy, and Brie. TIic first may be considered as equally well cultivated with Suffolk ; 
and the hist produces three crops in two years, or five in three years. 'I'hc crops of these 
districts are wheat, beans, turnips, maize, and buckwheat, llie most frequent rotations 
are, two corn crops and a fallow', or an alternation of vi»rn and gref^n or pulse crops, 
without a naked fallovw. In tlic heath district, broom enters into the rotation for fuel, 
and is cut the fourth year ; buckwheat is also extensively sown, and \vc and oats. After 
lands have home crops, it is usual to let them rest a year or two, du ing which they 
produce nothing but grass and weeds, and they are afterwaids broken up with a naked 
fallow'. Potatoes enter more or less into the field culture of the greater pa^jt of France, 
and especially of the northern ilistricts ; but in Provenct*, and some jwirts of Languedoc, 
tlicy are still little know n. Irrigation, both of arable and grass lands, is adopted w here- 
ever it is practicable. It is common in the Vosges, and remarkably well conducted 
in the lands round Avignon, fonnerly folP many miles the property of the church, 

397. The meadows of France contain nearly the same hetbago, plants, and grasses as 
those of England ; but though clovers and lucenic are cultivated in many places, yet rye- 
grass and odter grasses, either for hay crops or temporary or pein)anent pasture, are not 
generally resorted to. (^Chaptal de C [ndustiic Fran^aue, vol. i. p. 157 ) 

398. To sheep the French have jHiid connderabie attention fioni the time of Colbert ; 
and tliere are now considerable flocks of sliort-woolled and Spanish breeds in some 
places, besides several national flocks, 11»at of Rambouillet (established in 1786 by 
Louis XVI.) is managed by M. Tes.sier, a well known writer on agriculture, and when 
visited by Birkheck, in 18H, was in excellent order. Sheep are housed, and kept in 
folds and little yards or enclosures, mudi more than in JCngland. Great part of the 
sheep of France are black. {Birkheck.) Some curious attempts have lately been made to 
inoculate them for die claseau and the scab, but a definite result has not yet heon ascer- 
tained, at least as to the latter disease. Birkbeck considers the practice of housing as the 
cause w'hy the foot-rot is so common a disease among sheep in France. Where fliK-ks 
remain out all night, the shepherd sleeps in a small thatched hut or jiortalile watchhousc, 
placed on wheels. He guides the flock by walking before tlieiri, and his dog guards them 
frtim the wolves, which still alKiund even in Picardy. During suininer, in the hottest 
districts, they arc fed in the night, and housed in the heat of the day. I Jay is the 
general winter food; and, in some parts of the Picardy climate, turnips. In I HI I, 
Bonaparte monopolised the breeding of Merinos, and from that time to tlie passing 
of an act for the expoiiation of w'ool and rams in 1814 they declined; but tliey are 
now greatly on the increase. Among the most extensive flocks, are thoiiC of tlie cele- 
brated M. Tcmaiix. 

399. The be ids (f labour are chiefly tlie ox on small farms, and the horse on the larger. 
Both are kept under cover the greaU-r part of the year. The breed.s of oxen are very 
various; they are generally cream-coloured. The best oxen arc in Auvwgne, Poitiers, 
and Languedoc. Normandy furnishes the he's! breed ef w'orkiiig horsw; as Limosiii 
does of those for tlie saddle. In the south of France tJie ass and mule are of frequent use 
in husbandry. T^^erc, as in many jiarts of -laly, the poor pei’ple collect the stolones of 
j1gr6^tis, and creeping ro<its of couch, and sell them in Httle bundles to the carriers and 
others who keep road horses. A royal stud of Arabians has been kejjt up at Aurillac in 
XJmosin, for a century ; and another has been lately formed near Nismes. Studs of 
English Itorsea and mixed breeds of iitgli blood, tiave been established by government 

several departments. 

400. The best dairies are in Nonuandy ; but in this department France does not excel. 
In the southern districts, olive, almond, and poppy oil supply the place of butter ; and 
gpata* milk ii that used in cookery. 

401. The goals of Thibet, liave been imj^rted by M. Ternaux, who has been success- 
ful in mul^piying them and in manufacturing their lioir. 
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402. Poultry is important article of French husbandry, an<l well understood as far 
as breeding and feeding. ^ Birkbeck tliinks the consumption of poultry in towns may be 
equal to that of mutton. The smallest cottage owns a few liens, 
whicli often roost undercover, in a neat little structure {Jtg^ 47.), 
elevated so as to be secure from dogs, wolves, and foxes. 

403. The breed of swine is in geiRral ba<l ; but excellent hams are 
sent from Bretagne, from hogs reared on acorns, and fatted off 
with maize. Pigeon-houses are not uncommon. 

404. The management of Jish-ponds is well understood in France, 

^wing to fish in all catliolic countries being an article of necessity. 

In tlie internal district there are many large artificial ponds, as well 
as natural lakes, where tlic cel, carp, pike, and a few other species, are 
reared, separated, and fed, as in the Berkshire ponds in England. 

405. The implements nnd operations of tlie common farms of 
j'rance are in general rude. The ploughs of Normandy resemble 
tlie large wheel-ploughs of Kent. Those farther south are generally 
without wheels ; often without coulters ; and an iron mould-board 
is rare. In many parts of the south tlie iiloughs have no inould- 
board, and turn the earth in the manner of tlic simplest form of 
Roman plough, (i 10.) Harrows are in general wholly of w ood ; and, 
instead of a roller, a plank is for the most part used. Large farmers, as in Nunnandy 
plough with four or six oxen : small fanners with two, or even one ; or, when stifi* 

soils arc to be worked out 
of season, tlicy join to- 
gether, and fonn a team of 
four or six cattle. 'Flieir 
carts are narrow and long, 
with low wheels, seldom 
shod in the remote parts 
of the country, llie guim- 
barde of the Seine and 
Oise 48.) is a light 
and useful machine. Corn is reaped witli sickles, hooks, and the Brabant and cradle 
scy tiles. {Jig, 49 ) Threshing, in 
Normandy, is performed with the flail 
ill liuuses, as in England ; in tlic 
other climates, in the open air with 
lliiils, or by the tread of horses. Tliere 
are few permanent threshing-flours ; 
a piece of ground being smootlied in 
the most convenient part of the field 
is foiiiul sufficiently hard. Farmers, 
as we liave already obsened, peiforni 
most of tlieir operations w ithout extra 
laliourers j and their wives and daugh- 
ters reap, thresh, and perfonn almost every part of the farm and garden w'ork iiidifTei'ently. 
Such fiiriners prefer living in village's ; society and the evening dunce being nearly as 
iiulispcnsable to them as llieir daily food. If tlie fann be distant, the fanner and his 
servants of all descriptions set off early in the morning in a light waggon, carrying with 
them tlicir provisions for the day.** {NcUL) Hence it is, tliat a traveller in France may 
pass through ten or twenty miles of corn-fields, without seeing a single fiuin-house. 

406. Large farms^ which are extremely rare, have generally farmeries on the lands; 
and there tlie labour is in great part performed by labourers, who, as well as the tradesmen 
employed, arc frequently paid in kind. {Birkbeck.) 

407. All ttte plants cuUivat^l by tlic Britisli fanner arc also grown in France ; the 
iuriiip not generally, and i« the wann districts scarcely at all, as it does not bulb; but 
it is questionable, whetlier, if it did bulb, it would be so valuable in these distiicta as the 
lucerne, or clover, whicli gryvn all tlie winter ; or the potato, from which flour is now 
made extensively ; or tlic field beet, which may be usccl either as fooil for cattle, or for 
yielding sugar. Of plants not usually cultivated on Britisli funns may be mentioned, 
tlic cliiccory for green food, fuller’s tliistlc for its heads, furze and broom for green 
food, madder, toba49;o, poppies for oil, rice in Daupliinc (but now dropped as pre- 
judicial to healtli), saffron about Angoideme, /.iitliyrus satlviis, Uic pois Breton *or 
lentil of Spain, /.iithyrus setifdliiis, Ficia /athyrdldcs and sativa, Cicer nrietiinim, J?'rvum 
7>iis, Jl/elilotus sibirica, Coroiiilla varia, f/edysorum coroiikrium, &c, Tliey Imve a hardy 
retl whpat, colled l\^peautre (sfielt), which grows in tlic worst soil and climates, and is , 
cuiniiion in Alsace and Sualiiu. Uliey grow tlie millet, the dura or douro of Egypt 
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{N6\€U& StW^hum h,)y in the inaizo district, llic flower-stalks aiu^ spikes of this plank 
aro sold at Marseilles and l^gliorn, for making chambcr-be^oms luid clothes-brushes. 
'Hie hop and tlie common fruit trees arc cultivated ; and the chestnut is used os food in 
some ]ihiccs. An oil used os food, and alH6 much esteemed by pointers, is made from 
tJic walnut. 'I'he otiier fruits of field-culture, os the almond, fig, vine, caper, olive, 
and orange, belong to the forming of the southern tiistricts. « 

408. The Jht'est culture of France is scientifically conducted, botli in the extensive 
national forests, and on private estates. I'he chief objects are fuel, charcoal, and bark ; 
and next, timber for construction : but in some districts otlier products ore collected, us 
arwns, mast,- nuts, resin, &c. The Frencli and Germans have written more on this* 
deiiortment of rural economy tluin the Englisli, and understand it better. 

A re nwrkable feature in the agriculture of France, and of most warm countrien, 
is Liic use of leaves of trees as foorl for cattle. Not only are mulberry, olive, poplar, 
\inc, and otlier leaves gathered in autumn, when they begin to change colour, and acquire 
a sweetness of taste ; but spray is cut green in July, dried in the sun or in the shade c? 
trees in woods, faggoted, and stacked for winter use. During that season they arc given 
to sheep and cattle like hay ; and sometimes, boiled with grains or bran, to cows. Hie 
astriiigency of some sorts of leaves, as the oak, is esteemed medicinal, especially for 
sheep. Sudi are fhe outlines of that description of agrice Vurc wliich is practised more or 
less throughout France, but chiefly in the northern and middle districts* 


SuBSECT. 4. Of Farming in the warmer Climates of France. 


4 lO. The culture jfeculwr to the tine, maize, olive, and orange climates, we sliall extract 
from the very interesting work of Huron de la Peyrouse. The estate oPtliis gentleman 
is situated in the maize district at Pepils, near Toulouse. Its extent is 800 acres ; and 
he has, since the year 1788, been engaged, and not without success, in introducing a 
better system of agriculture. 

411. 2%<? farm-houses and offices in the warm districts arc generally built of brick ; 
framework filled up witli a mixture of straw and clay; or, en and they arc covered 
witJi gutter-tiles. Hie vineyards are enclosed by hawthorn hedges or mud walls; the 
bouiiclarics of arable fanns ore fonned by wide ditches ; and those of grass lands by fixed 
stones or wild quince trees. Implements arc wTctched, operations not well {lerf'onned, 


and labourers, and even overseers, paid in kind, and 
allowed to sow flax, beans, haricots, &c., for tlicm- 
selves. 'Phe old plough (fg, 50.) resembles tliat used 
by the Arabs, which the French antiquarian, Gouguct, 
{Orighic des I.ois) thinks, in all probability, tJic same 



as Uiat used by tlie ancient Egyptians. Hiey liave also a light one-handled plough 

for stirring fullows, culled the araire. 
(Jig. 51.) A plough w'itJi coulters 
w<is first employed at Pepils ; and 
a Si'otcli plough, with a cast-iron 
mould-lHiard, was lately sent there, 
and excited the wonder of the whole 
district. In nothing is France more 
deficient tliaii in suitable agricultural 
implements. 

412. Fallow, wheat, and maize con- 
stitute the common rotation of crops. 

418. The live stuck consists cinefly of oxen and mules; 
the latter ui‘c sold to tlic Spaniards. Some flocks of sheep 
arc kept; but it is calculated that the rot destroys them 
once in three years. Ileans are tlie grain of tlie poor, and 
aiv mixed with wlicat for bread. Hie chick i>ca (Cicer 
luietlnum) (Jig 52.) is a favourite dish with the Proven^alg, 
and much cultivated. Spelt is sown on newly broken up 
lands. Potatoes were unknown till introdu ed nt Pepils 
from the Pyrenees, where they luul l)cen cultivated for fifty* 
years. In the neighbourhot^ they arc beginning to be 
cultivated. lurDii>s and rutabaga were tried often at 
Pepils, but did not succeed once in ten years. Maize 
is reckoned a clearing crop, and its grain is the princiiml 
fdbd of the {leople. 

414* l^he vine is cultivated in France in fields, ^nd on 
terraced hills, as in Italy, but managed in a different 
manner from what it is in tliat country. Here it is kept low,^ 
and treated more as a plantation of raspbeirics or cuiiarits 
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is in England. It is either planted ki large plots, in rows tlireo or four apart, and 
tlie plants two or tnree feet distant in the row ; or it is planted in double or single 
rows alternating witli ridges of arable land. In some cases, also, two close rows and a 
space of six or seven feet alternate, to admit a sort of horse-hoeing culture in tlie wide 
interval. Most generally, plantations are ma<le by dibbling in cuttings of two feet in 
length, pressing the eartli firmly tcFtlieir lower end ; an essential part of the operation, 
noticed even by Xenophon. In pruning, a stein or stool of a foot or more is left above 
ground, and the young slioots ore every year cut dow n witliin two buds of this stool. 
'Ftiese stools get very bulky after sixty or a hundred years, and then it is customary, 
in some places, to lay down brandies from tliem, and fonn new stools, leaving the old for 
*a time, wliicli, however, soon cease to produce any but weak sltoots. 'Hie winter pruning 
of tlie vine generally takes place in February : a bill is used resembling that of Italy 
(Jig, ii6,) ; the women faggot tlie branches, and Uieir value, as fuel, is expected to pay 
the expense of dressing. Jn summer, the ground is twice or thrice hoed, and the young 
^lioots arc tied to sliort stakes with wheat or rye straw , or whatever else comes dieapest. 
U'iie shoots are stopped, in some places, after the blossom has expanded ; the tops are 
given to cow's. In some places, also, great jiart of the young wood is cut oft' before 
vintage for feed for cow‘i, and to let the sun directly to tlie fruit. The sorts cultivated are 
almost as numerous as the vineyards. Fourteen hundred sorts were \'oliected from all 
purls of France, by order of die Comte Chaptal, and are now in the nursery of the 
Luxemliourg : but little or no good will result from die collectiiTn, or from attempting to 
describe tliciii ; for it luis been ascertained that, after a considerable time, the fniit of the 
vine takes a pardcular character from the soil in which it is planted ; so tliat fourteen 
hundred sorts, planted in one s<jil and garden, would in time, probably in less than half a 
century, be reduced to two or three soils ; and, on the contniry, two or dirce sorts planted 
in fourteen hundred diUerent vineyards, would soon become as many distinct varieties. 
Tlie pifieaii of Uurgogne, and the auuernat of Orleans, are esteemed varieties ; and these, 
with several others grown for winc-mukiiig, have small berries and branches like our 
Burgundy grape. Small henries and a harsh ftavoiir arc uiuversally preferred for wiiie- 
niaking, both in Fiance and Italy. Ilje oldest \ines iiivaiiably give the best grapes, and 
produce Uie best wines, 'llie Baron de la Peyrouse planteil a vineyard twenty years ago, 
which, though in full bearing, he siiys, is still too vigorous to enable hitp to judge of tlie 
fineness and (piaiity of the wine, which it may one day aflbrd. “ In tJie CVox ile Vougeot 
vint'i/nn/, in wliich the most celebrated Burgundy wine i-> produced, iiew' vine plants have 
not been set for S(.X) years : tlie vines arc renewed by laying (/trovigtiev ) ; but the root 
is never separated from the stock. This cclebratwl vineyard is never manured. 'Oie 
extent is 16'0 French arpeiits. It makes, in a good yeiu*, from IfJO to 2CX) hogsheads, of 
2h0 bottles eju'li liogsheorl. The expense of labour and cooperage, in such a year, lias 
arisen to 3.'J,000 francs ; and the w iiic sells on the spot at live francs a bottle. 'I he vine- 
yard is of tlie piiieau grape. 'J'lie soil, about three feet deep, is a limestone gravel on a 
limestone rock.” (Pei/rousej 9(J.) 

41.0. I'he lohtte mnlttcrty is very cxtemlvoly (ultivatcd in Franre for fmling the silkworm. It is placed 
in coriicrrt, rows along ro.uls, or round fields or farms. 'I'hr treses are raiseil from smis in nurseries 
Mirnetimos grafloil with i\ large.leafeil sort, and sold generally .'it five years, when they haic strong stems. 
They are planted, staked, and treated as iKillards. Some strip the leaves from the young .shoots, others cut 
thO'.e off twice one year, uiid only oM<*e the next ; others |K)llaril the tree every second year. 

411). The I'fTiis nf the silh-viufh (Zf/iinbyx wori) arc hatched in rooms heated by means of stoves to IS® of 
Ucaumnr Fall ). One ounce of eggs requires one hundred-weight of leaves, and will produce firoin 
seven to nine pounds of raw silk. The hatching commences alxiut the end of April, and, with the feeding, 
IS over in about a moiiUi. Second broods are procured in some places. The silk is W'ound olf*the coccooiis, 
or little balls, by women and children. This oiieration is reserverl for leisure days throughout the rest of 
llic season, or given out to women in towns. The eggs arc small round ohjects ; the caterpillar attains a 
considerable size ; tlu* chrysalks is ovate ; ami the male and fcm.ile are readily dislingiiishablc. i* 

417. The oltoet of which the most luxuriant plantations are between Aix and Nice, is treated in 
France in the same way as in Italy. ) The fruit is picked green, or, when rii>c, crushed for oil, 
as 111 the latter country. 

418. 'The Jig is cultivated in the olive district as a standard tree ; and dried for winter use, and 
cX|iortation. At Argenteiiil it is cultivated in the gardening manner fur eating green. 

41D. The almimd is cultivated about Lyons, and in difR'rent j^iarts in the deiiartment of the Rhone, as 
a standard, in the vineyards. As it blossoms early, and the fruit is liable to injury fi-oin fogs and rains, it is 
a very preiMrioiis article of culture/ and docs not yield a good crop above once in five, or, according to 
some, ten, years. • 

420. The cafwr Is an article of field culture about Toulon. It has the habit of a bramble bush, and U 
plantixl in squares, ten or twelve feet ulant from plant every way. Standard figs iieaghes, and other fruit 
trees are intermixed with it. * ^ 

421. The culture of the orange is very limiteit; it is conducted in largo walled enclosures at Hicres and 
its neighbourhood Tho fruit, like that of Geneva and Naples, is very inferior to the St. Mtcbael’s ojkI 
Maltese oranges, as Imiiorted to Ilrltain ; but the lemons are goml. 

422. Thr winter melon Is cultivated in diffbrent parts of Provence and Languedoc, and esfiecially in the 
orange orchards of Hieips. It forms an article of exportation. 

42S. Various oilier fruUs are cultivated by the small proprietors in all the districts 
Fniiicci and sold in tlie adjoining markets ; but tins department of rural economy belongs 
ratlicr to gardening than to agriculture. 
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Srct. IV. Of the present State of Agriculture in IloUand ^nd\he yctfwrlands* 

4*24. 7'fw agriculture of the Low Countries^ and especially of IHanders, has been celebrated 
by the rest of biiiroi)C for upw.'irds of fiOO years ; tliat of Holland for its pasturage, and 
that of the Nctlicrlands for tillage. We shall notii^ a part of the agricultural circum- 
stances of the two countries. 

Subsect. 1. Of the present State of Agriculture in IloUand* 

435. The climate of Holland is cold and moist. The surface of the country towards 
the sea is low and iinu'sliy, and that of the interior sandy and naturally barren. A 
considerable part of Holland, indeed tlic cliief port of the seven provinces comprising the 
country, is lower than the sea, and is secured from inundation by immense embankments ; 
while the intenial water is delivered over these banks into tlie canals and drains leading 
to the sea, by mills, commonly impelled by wind. In the province of Guelderland and 
otlier internal parts, the waste grounds are extensive ; being overrun witli broom and 
heath, and tlie soil a black sand. The marshes, morasses, and heaths, which arc 
characteristic of tlie itiiTeient provinces, are, however, intermixed with cities, tfiwns, 
villiigcs, groves,* gardensy Rnd meadows, to a degree only equalled in England. There 
are no hills, but only gentle eleviitions, and no extensive woods ; but almost every 
where an intimate combination of land, w'ater, and buildings. The soil in the low 
districts is a rich, deep, sandy mud ; sometimes alluvial, but more frequently siliceous, 
and mixed w’ith rotten sliells. In a few places there arc beds of decayed trees ; 
but no wlierc rough gravel or rocks. 'Hie soil of the inland provinces is in general 
a brown or black sand, naturally {xior, and, wberever it is productive, indebted entirt4y 
to art. 

436'. The landed jiropei'ty of Holland is in moderate or ratlicr small divisions ; and, in the 
richer parts, generally in farms of from twenty to one hundred and fifty or two hundred 
acres, often farmed by the proprietor. In tlie interior provinces, both estates and fanns 
are much larger ; and instances occur of farms of five hundred or seven hundred acres^ 
partly in tillage, and partly in wood and pasture. 

427. The agiifidturc of Holland is almost entirely confined to a system of pasturage 
and dairy management, for tlie production of butter and cheese ; tlie latter well known 
in every ^lart of tlie world. Almost the only objects of tillage are some madder, 
tobacco, and herbage plants and roots for stall-feeding tlie cattle. Hie pastures, and 
especially the lower meadows, produce a coarse grass, but in great abundance. Tlie 
cows are, allowed to graze at least a part of the day throughout the greater part of 
Die year, but are generally fed in sheds, once a day or oftener, with rape cake, grains, 
and a great variety of other preparations. Their manure is preserved with the 
greatest care, and the animals themselves are kept perfectly clean. The breed is 
large, small-lcggcd, generally red and white, witJi long slender hoims ; they arc 
very well known in England as tlie Dutch breed. Hie fuel used in Amsterdam 
and most of tlie towns is peat, and the ashes are collected and sold at liigh prices, 
chiefly to tlie Flemings, but also to utlicr nations. A considerable quantity has lieeii 
iin[M>rted to England ; they are found excellent as a top dressing for clovers and otlier 
green crops, and are strongly recommended by Sir John Sinclair and other writers. 
Other i>articulars of Dutch culture and economy correspond with the practice of iiie 
Netherlands. 

428. The field implements, buildings, and ojierations f Holland, are more ingeniously 
contrived and better executed than those of any otlier country on tlie Continent. The 
best plough in the world (tlie Scotch) is an improvement on tlie Rutlierain or Dutch 
implement. Hie farmeries, and especially the cow-houses and stables, are remarkable 
for arrangements which facilitate and economise manual labour, and insure comfort to tlic 
animals and general cleanliness. Even 
tbe fences and gates ore generally found 
in a better state than in most other 
countries. They have a simple field 
gate {Jig. 53.) constructed with few rails, 
and balanced so as It may be opened 
and aimt without straining the posts 
or hinges, *whicb deserves imitation. 

Their bridges, foot-planks, and other 
mechanical agents of culture, are in general indicative of more art and invention than is 
usual in Continental agriculture. 
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4219. The Ncthertafids atid Holland, from the tenth to the Gftoeiitli century, were tlie 
great marts of manufactures aiut commerced in the west of Kiirope ; and, at tile same 
time, made distinguished progress in otlier arts. yiic particular causes which first 
contributed to tlie ndraaccmeiit oil* agriculture arc not eifaetly known at this distance of 
time ; but it is certain that even in die thirteenth century the art was in an advan<;:^'d 
smte, and, ever since, the culture of tlie Low Countries, both agricultural and hoiiicul- 
liiral, has been looked up to by the rest of Europe. 

, 4JJ0. About the beginning of the sevniteenih century^ according to liarte, the Flemings 
dealt more in the practice of huslmndi'y, than in publishing b^^iks upon tlie subject: so 
I hat, questionless, their intention was to carry on a private lucrative trade without 
iiihtnicting their neighbours ; and hence it happened, that whoever wanted to copy their 
agriculture, was obliged to travel into tlieir country, and make lus own remarks ; as 
dMattes, Hartlib, and Sir R. Weston acttially did. 

431. To make a farm resemble a garden as nearly as pt)ssible was their principal 
idea of husbandry. Such on excellent principle, at first setting out, led tliem of course to 
undertake tlie culture of small estates only, which they kept free from w'eeds, continually 
turning the ground, and manuring it plentifully and judici^l^y. llJvmg thus brought 
the soil to a just degree of cleanliness, health, and sweetness, they ventured chiefiy 
upon the culture of the more delicate grasses, ns tlic surest mean^ of acquiring wealth in 
husbandry, upon a small scale, without the expense of keeping 
many draught horses or servants. After a few years’ experience, 
they soon found that ten acres of the best vegetables for 
feeding cattle, pioperly ciiltivateil, would maintain a larger stock 
of grazing animals, tliaii forty acres of common farm glass: and 
the vegetables tJiey chiefly cultivated for this purjiose were 
lucerne, saiiitfoin, trefoils of most denominations, sweet fenu. 
greek*(Trigon^*lla), buck and cow wheat (Jl/elampyr urn prat^nse) 

(Jig. 5‘L)> turnips, and spurry (Sp^rgula), by tlieni called 
Marian grass. 

432. The pofUical secret of Flemish husbandrt/ was, the letting 
farms on improvement. Add to this, they discovered eight or 
ton new sorts of nianiires. ITicy w'cre the first among the 
moderns, who ploughed in lUing crops for the sake of fertilising 
the earth, and confined their sheep at night in large slieds 
built on purjiose, whose floor W'as covered wdth s;itul, or earth, 
ike., which the shepherd carted away every morning to the 
compost 'dunghill. Siicli was the chief mystery of tlie Flemish 
hnshaiuiry. (llarte.) 

433. The presnit state if agriculture in the Netherlands corresponds entirely witli 
the outline given by llarte, and it has probably been in tliis state for nearly a thousand 
years 'Die country has lately been visited with a view to its rural economy by Sir John 
Sinclair, and minutely examined and ably depicted by the Rev. Thomas Kadclitf. To 
such British farmers as wish to receive a most valuable lecture on tlie importance of 
a proper frugality mid economy in farming, as well as judicious inodes of culture, we 
w'ould recommend the latter work ; all tJiat we can do here, is to select from it the leading 
features of Flemish fanning. 

434. The climate of Flanders may be considered tlic some as that of Holland, and not 
materially ilifterent I'rom that of tlie low parts of the opposite coast of England. 

43.5. The surface of tlie country is every where flat, or very gently elevated, and some 
extensive tracts have been recovered from tlie sea. The soil is for tlie most part poor, 
generally sfiiidy ; hut in various parts of a lojimy or clayey nature. ** Manders,” Radclilf 
observes, “was in general belicvwl to be a soil of extreme natural richness ; whereas with 
tlic exception of some few districts, it is precisely the reverse.” He found the strongest 
and best soil near Ostend ; and between Bruges and Ghent some of the worst, being little 
better than a pure sand. 

436. From confounding tl^ d)ulch Netherlands with the Flemish Netherlands, a good 
deal of confusion in ideas lias resulted. RadclifF, on arriving in Flanders, was informed 
tliat, “ with respect to culture, nut only the English, but the French, confounded under 
the general name of Brabant or Flanders, all the provinces of the Low Countries, however 
different might be their modes of cultivation ; but that in Flanders itself might best be 
seen, with what skill the farmer cultivates a bad soil (un sol ingrat), which he forces^to 
return to liim, with usury, a produce that tlie richest and strongest lands of the neigh- 
bouring provinces of Holland refuse to yield,** The districts described as East and West 
Flanders, are bounded on the cast by Brabant and Hmiiault ; on Uic west by the German 
Ocean ; on the north by the Sea of Zealand and tlie West &‘heldt ; and on the south by* 
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French Manders. It is about ninety miles long, and sixty broadi ai>'I abounds with towns 

and villages. , 

437. 'I7w landed properly Flanders is not in large estates : very few amount to 
2000 acres. Jt is generally treehold, or the* property of religious or civil corporations. 
When the proprietor does not cultivate his own lands, which, however, is most frequently 
tlie case, lie lets it on leases j generally of seven, fourteen, or tweKty-onc years* endurance, 
at a hxed money rent, and sometimes a corn and money rent combined. I'hc occupier is 
bound to live on tlie premises, pay taxes, elfect repairs, pi-eservc timber, not sublet 
without a written agreement, and to give the usual accommodations to an incoming 
tenant at the end of the lease. Leases of fourteen or twenty-one years are most common i 
there are scarcely any lands held from year to year, or on the metayer system. Estates 
are every where enclosed with hedges, and tlie tields are generally small. 

438. Farmeries au-e convenient, and generally more imiiile in proportion to the extent 
of tlie farm than in England. On the larger farms a distillery, oil mill, and sometimes 
a flour mill, arc added to the usuid accommodations. I1ie building? on a farm of I5(s 
acres of strong soil, enumerated by liadclifi*, are : — I. The farm-house, with an arched 
cellar used as a dairy, an apartment fur churning, witli up adjoining one for a hon»e 
wheel to turn the churnmg machinery. 2. A small bunding for the use of extras 
labourers, with a ftre-place for cooking. 3. Tlie grange great barn, 130 feet long, by 
85 feet wide. Tlie ground floor of tliis structure, besides acconmiodating by its divisions 
all tlie horses and cowsVif tlie fami in comfortable stables, and furnishing two tlireshing 
floors for tlie Hail, is suflicient also fur a considerable depot of com in the slieaf, in two 
extensive compartments to the height of tw'clve feet, at which elevation an oiieii floor of 
joists, supported by wwdeii pillars, is extended over the entire area of tlie bam, and is 
repeated at every five feet in height, to (he top. Each Door is braced from the pillars, and 
not only forms a connection of strength tlirougliout tlie w liole, but separates at the same 
time, without much loss of space, the different layers of com, securing them from damage, 
by taking off the pressure of the great mass. 4. A house for farming implements, with 
granary over, and piggery behind. In the centre is the dunghill ; the bottom of which is 
tendered impervious to moisture. 

4.39. A plan of a FlemiJi formeri/t is given by Sir John Sinclair, as suited to a fami 
of 300 acres : it is executed with great solidity and a due aUciilioii to salubrity, Iwiiig 
vaulted and well aired. Sir John mentions that he saw, in some places “ a inoiJe of 
viaking floors by small brick arches, from one beam to the other, instead of using deals, 
and tiien making tlie floor of bricks,'' a mode generally ai^lopled in British inanufuc- 
tories, where the beams which serve as abutments ore of cast-iron, tied together with trans- 
verse wrqiight-iroii rods. 

4 K). The accommodations f thit farmery {ftg» 55.) flrf, 


I, Tlic Vi'«til>u1c, ur ciitruicv of III fariii-houMr. 

TiM-llflII 
4, ‘i, CiuvU. 

0. d«»(ine<t fur tUirentil |> -s, but nv 

cuUv for cU^atin^ or Juwii t;r.i u lia'ffrdi 

Diitihlnery. 

7i Kiit-liMi. 

S, W'ashlrif'-b'Tii'w’. 

< lumber Ibr fi-iTLile ^crroiiU. 

10. lUIl 

11. I'tt CloRetf. 

13, Nece«aneii. 

if. Rootn for tlie f^arUcncr. 

1 >, Sliert for fuel. 

1C, 16, KlU'hiii garden. 

17, iJofceerv 

II, roultry-yanl 

III, *10, .Slab'es for row,, ami calm 

VI, Neceuariet for iIm! tervaiim, cunitecteil with the cis 
terruk 

2V, 23. Shee|*-rol^. 


21, t-'f, Sheda for carti. 

Vli, liam. 

27, Arvn. 

26, Flaa bam 

vy, ,10, Mu'fti-hmim 

31, 32, Stalifi'H for the horsot amt foalii. 

3.3. 34, .33, .36, rUte^ lur tin lui|0>- 

37 and 3H, Ci^lcrm destliieil to receive iho unna of the 
latile. 

39, wvn. 

40, Dunx pit, concave in the middle. 

41, rool i.ervlnf' to rt-Leive the iiu)ier.ibiind.iiit w.'ilen of 
the dunK-|>it. weitlinxB of the Kardcus, Sit. 

fV, 12, lUsM'ivrurs lo rueiw* the watenof the farui-fanl. 

43, Kiitra.iire gateway with dovecot over. 

4 I, SiiialJ treiiiheH, or Kotlen. 

13,4'), Sheds destined for i lover, cut green in ■uiiiiner, or 
dry ill winier. 

46, t'i»liTn for the wash houMM. 

47, 17, Situuiiuns of the (om itavkn, In years of abandanco. 
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Four elevations (Jiff. Jt&) represent the four tutcrnal sides of tbo quadrangle; the north side (a); tue 
bom, or west side (o ) ; t Jlc south side (£) ; and the house, or east side (d). 
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441. Urine cisterna arc formed in the fields, to receive purchased liquid manure ; but, for that made m 
the farm-yard, generally in the yard, or under the stables. In the latter case, the urine is conducted froth 
eai-h stall to a common grating, through which it descends into the vault* whence it is taken up by a 
pump : in the best-regulated farmeries there Is a partition in the cistern, with a valve to admit the con- 
tents of the first space into the second, to lx» nreservi’d there free from the more recent additions, age 
rendering it considerably more efficacious. 'I'his species of manure is relied on beyond any other, upcai 
all the light soils throughout Flanders ; and, even uixm the strong lands i.origiiialIy so rich as to preclude 
the necessity of manure). It is now coming into great esteem, being considered applicable to most crops, 
and to all the varieties of soil 
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442. The arable lands of Flanders include by far the greater part of the surface of the 
countrj'. ITic crops raised arc the same as those in Britain ; but, from local circumstances, 
flax, licnip, chiccory, rape, spurry, madder, woatl, tobacco, and some otliers, enter more 
generally into rotations. 

Fallows, according to Sir John Sincbiir, are In a great measure abolished, even on strong land ; by 
means of which, protliicc is iiicroa<»od, and the expense of cultivation, on the crops raised m the course ol 
a rotation, nt*cc8snrily diininishcd j and by the great profit they derive from their fli-x and rape, or colsat. 
they can afford to sell all their crops of grain at a lower rate. The IHemish farmers, however, understand 
their interest too well, to uboliah naked fallows on strong clayey soils in a humid climate. ^ 

444. In regard to soil and culture, RadclifF arranges Flanders into eleven agricultural 
ilivi.sioiis, and of tlie principal of these we sliall notice tlie soil and rotations, and some 
other features of culture. 

44.'). The fust division extends along the North «Sca, and includes Ostend. This 
district consists of the strongest and heaviest soil which Flanders posses.ses, and a similarity 
of quality prevails generally throughout, with some occasional exceptions. It may be 
represented as a cl.iy loam of a greyish colour, and yields the various proilucc to bo 
expectetl from a strong soil ; rich pasture, wheat, beans, barley, and rape, considered as 
primary crops ; and, as secondary (or such as are not so generally cultivatetl), oats, carrots 
jiotatoes, flax, and tares. In this division, howoer, tliough the nature of the soil may be 
staled under the general description of a clay loam, yet ibeic are of tliis thrtxj degrees of 
quality, not to be marked by regular limits, but to be found throughout llie wiiole, in 
distinct situations. It becomes Uic more neces.sary to remark this, a.s tlie succession of 
crops depends on the quality of the soil ; and as there arc here tlirec diflereiit degrees of 
quality, so are there three different systems of rotation. 

446. Upon the first quality (f soil, the succession is as follows ; first year, barley ; 
sccoikI, beans; third, wheat; fourth, oats; fiftJi, fallow. For the second quality of soil, 
the succession is as follows; first year, wheat ; second, l>eans or tares ; tliird, wheat or 
oats ; fourth, fallow. For the third quality of soil, the succes.sion is as follows : fii^st 
year, wheat; second, fallow; thinl, wheat ; fourth, fallow. Besides these tliix'c qualities 
of strong .soil, another of still superior fertility prevails in Uiis district in cousiderablo 
extent, known hy tlie denon^ination of Polders. 

447. The polders, or emban/erd lands of Flanders, are certain areas of land reclaimed 
from the si*a by embunkmenj, whose surface, once secured from tlie influx of the tide, 
becomes tlie most proiluctive soil, without re(|uiriiig the assistance of any description of 
manure, nicy owe tlieir origin partly to the collection of sand, in the small brandies of 
rivers, gradually increasing, so as naturally to embank a portion of land, and convert it 
into an arable and fertile soil, 'fhey also have proceeded from the contraction of tho 
river itself, which, by tlie effect of the tides, is diininislied in one place, whilst an alluvial 
MU I is formed in another by iU overflow. Hence it is, tliat, witliin a century, entire 
IMilders in certain situations have been inundated, whilst, in otliers, new and fertile laiwl 
has appeared, as if from the, bosom of tlic waU'r. I'liese operations of iiaUire pointed out 
lacilities many cenluiies back, width excited tBe iiidusti y of the Low Countries, an iuUustiy** 
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which lias been rewardcil by tlie acquisition of their riclicst soil. j,Tlicsc ncwly-fonned 
lands, before their embankment, are called schorres. They arc flooiled at every tide by tlic 
water of tlie sea, and are augmented by mire, bits of wood, rushes, sca-weeds, and oUier 
marine plants decayed and putrid, also by shells and fishy particles which the ebb always 
leaves behind in considerable quantity, liiis growing soil soon produces various plants and 
grasses, and improves daily. When sucli lands have* acquired Ovcrust or surface of black 
earth, three or four inches deep, they may be embanked and fallowed, lliose are always 
the most productive which have lieen deepened in their soil by the augmentations of the 
sea; and experience proves that in the corners and hollows, where, firom an obstructing 
boundary, the greatest quantity of mire has been deposited, the soil is doubly rich and 
good, and cannot he impoverished by the crops of many years. In some instances, the 
einbankmonts are mode on the part of government ; in odiers, by companies or individuals 
under a grant of a specific tenure (generally twenty-one years), rent free, or, according to 
circumstances, at some moclerate annual payment. 

448, The pnlder rf Snnerskirkey near Ostend, contains about 1300 acres. It is of late 
formation, and was overflowed by a creek with its minor branches every spring tide. By 
constructing tw'o biinks and a flo^-gatc at the creek, the sea is excludcil, and tlie space 
subdivided by roads, and laid out in fields of tliirteen acres each, surrounded by ditches, 
llie bank is fifteca feet in height, tliirty feet in the base, and ten feet across tlie top : tlie 
land which has been reclaimed by it, w'as let for a sheep pasturage at 600 francs (i25L) pet 
aniiiiiii, and was tlirown up by the farmer as untenable. Upon being dried by this sura- 
mary improvement, the lots, of w'liich tlierc are one hundred of thirteen acres each, were 
bold by auction at an average of 7000 francs (291/. 13s. 4rf.) a lot, and w'ould now bring 
nearly double tliat rate. They arc let to the occupying fanners at 36 guilders the mhure^ 
or about 2/. 15s. the English acre, and are now prancing superior crops of rape, of 
sucrion (winter barley), and beans, which constitute (he usual rotation ; this, however, is 
varied according to circumstances, as follows:— — 1. oats, or rape; 2. winter barley, or 
rape ; 3. winter barley ; 4. beans, pease, or tiu*es. 

449. Other exnmpfcs (f reclaimed lands are f*ioen. One called the Great Jlfoor, recovered 
dirough the spirited exertions of M. Hyrwein, contains 240() acres. Attempts had been 
made to recover it by the Spaniards, in 1610, but without success. This marsh was 
seven feet below the level of the surrounding land ; therefore, to drain it, tlie following 
operations became necessary : — 

i 4fK). To surround the wkote with a bank of eight feet in height, above the level of the cncJo^e«l ground, 
fonned by the excavation of a fosse, fifteen feet wide and ten feet deep which servc‘8 to conduct the 
water to the navigable canal. — To construct mitts to throw the water over the I'ank in»o the fosse, — To 
intersect the tniertor by numerous drams from eight to twelve feet wide, witli a fall to the ri'spts'ttve mills, 
to which they conduct all the rain w'ater; and all the soakage water which oozes through the banks. 

451. The mills in use for raising tSe water, are of a simple but elfcctiml construction, and 
are driven by wind. Tlie horizontal shaft above works an upright shaft, at Uie bottom of 
which a screw bucket, twenty-four feet in length, is put in motion by a bevil wheel, at such 
an angle as to give a perpendicular height of eight feet from the level of the interior drain 
to the point of disgorgement, w lienee tlie water is emptied w'itli great force into the exterior 
canal. With full wind, each mill can discharge 150 tonneavx of neater every minute. 
'Ilie height of tlie building from the foundation is aliout fifty feet, one half of it above tiie 
level of the bank. The wliole is executed in brickwork, and the entire cost 36,000 francs, 
about 15(X)/. British. It is judiciously contrived that the drains, which conduct the water 
to the mills, constitute the divisions and subdivisions of the land, forming it into regular 
oblong fields of considerable extent, marked out by the lines of osiers which ornament 
tlieir hanks. Roads of thirty feet wide lead through the whole in parallel directions. 

452. The saU of this tracts whieli lia.s liceii foniicd by the alluvial deposit of ages, is a 
clay loam, strong and rich, but not of the extraordinary fertility of .wmc polders, which are 
cropped independent of manure for many years. The first course of crops, coimncneing 
with rape, is obtained wiiJiout manure, and the rctuni for six years is abundant ; the 
second commences and proceeds as follow's : — 

1. Fallow, with mnnure from farm-yard. .S. OortT. • 

2. SiicrUm (wiutcr Uirluy). Beam .tnd Pear mixed. 

S. 7. Oau. 

4. Wlwat. 

453. The second division adjoins French Flanders, but dfiisi not extend to tlic sea. Hie 
soil may be described as a good loam of a yellow ish colour, mixed with some sand ; but 
is not in its nature rts strong as that of tlic former division. Its chief produce is wheat, 
barley, oats, hops, tobacco, meadow, rape-seed and flax, os primtu'y crops ; and, as 
sccon^y,' buckwheat, l^eans, turnips, potatoes, carrots, and clover. Tliis division, unlike 
tfae*formenm tliis respect, is richly wooded. 

454. The general course of crops in Viis division is os follows ; — 

1. Wheat upnn mantired Ciltirar. 5. Flax, hl|{liljr maiiurMl wltli urine and raiic cake, 1 ( Fallow, r tnuruL 

V. C;iv*«r,lin>ileaiaed with •ifchea. S. WIn'mI, - >w< IU«. 

^ »: ikSiinaiMiIcd, * 
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9. 

10. Onto. t 

11. ’I'vinlps. 

19. Rye. • 

13. Tobacco, throe timoi ploufflMfl, and richly manured. 


14. Wheat. ' 

Id. Hoim, wiili nbiind.int manure. 

Thin lant crop rem^liw f^cot^ally Hre yearn, and the firourici 
U afterwards ht for any kind of produce. 


455. In another part of this divisiont whefe hops arc not grown, tlie following rotation 
is observed : • 


1. PotUctn, with manure. 

2. Wheat. 

3. Iteans, with manure* 

4. Kye. 

d. Wheat, with manun. 

6. Clover, top-dreaiiLd with ashes. 

7. TurnliKt, witit m.*nure. 

H, Ftaa, highly manured with urine and rape cake. 


•j. ivtiear. 

10. Oats, 7. 

11. Turnips, 

12. Fallow, without manure. 

13. Hye. 

14. Tolmrco, riihly manured. 
Id. Wheat. 


456. In (tddilion to these crops in some parts of the district, particularly in tlie line 
between Woomen and Ypres, magnificent crops of rape aie cultivatetl, and are relictl on 
as a sure and profitable return. Flax is also a crop upon which their best industry 
m bestowed, and their careful preparation of tlie s nl is scarcely to be surpassed by tliai of 
the neatest garden. 

457. In the third division the soil is a good sandy loam, of a light colour, and is 
in a superior state of cultivation ; it yields a produce similar to that of the foregoing 
division, with tlie same quality of hay ; but plantations are here mor(^ yumcrous. The 
succession is as follows : — 


1. 'VI'hcat, witli dung. 1^. Oover, with ahhes, mmctiineii mvrd. 

2. Clovtr, with ashuN, seed someUmes saved. 11. Oitu, wiihout iridiiun. 

3. Flar, wiih iuriiii‘ and rap'^ c.ikf. 12. F!.iv, with iinne and rape cake. 

4. WliMitjWiihcuTnp'istuf^Hliort dune and various sweepings. 13. Wlir it, with dung. 

6. w Itl) fni m-y.ird dung oi* iilglu boll. , W** 

6. Rve, with iinno. 14.< Beet root, with rnjic rake, or 

7. Hujie seiYl. with rape cake and urine. t't'obacco, with ra)ie sake In tp%at qumtitl- J. 

8. FutattK'i, with dung. Tui nips arc also grown, Init .tre taken as a sihsiiuI rrep aUcr 

9. Whnit, with manure of divers kluiV. rape, flax, witc.it, or rve. 

'i58. rasswf’ over the other (lirisions to the eighth and mulh, wc find the reporter describes 
them as of considerable extent, anti, in the poverty of their soil and abundance of llieir 
produce, bearing ample testimony to the skill and per.scvorance of tlie Flemish farmers. 
The soil consists of a poor light sand, in the fifteenth century exhibiting barren gravel and 
lieatJis. The chief produce here consists of rye, flax, potatoes, oats, buckwheat, rape- 
seed, and wheat, in a few favourable spots ; clover, carrots, and turnips generally, 

459. On the ivestern sifie of these distrirts, and where tlie soil is capable of yielding 
wheat, there arc two modes of rotation : one comprising a nine years’ course, in which 
kvbcat is but once introduced ; and tlie other a ten years’ course, in which they contrive 
to pnxluce that croji a second time ; but in neither instance without manure, wliich, 
indeed, is never omitted in these divisions, except for buckwheat, and occasionally for 
rye. Tlie first course alluded to above is as follows t — 


1. Putalooi or Carrots, with four ploughing^, and twelve tons 

of flinn->anl dung per English sere. 

2. Flax, with two plmichings, nnd 103 Winchester husihcls 

or ashes, and 48 liog^-ads, beer measure, of uriue 
per Engluli acre. 

3. 'Hlieat, with two ploughinjni nnd ten tons and a half of 

farm-yard dung per rngllsh acre 

4. Ryu and Turnips, with two plouBhlngs, and ten tons and 

a half of fann-yard dung {wr EiigILsh acre. 


6. Oats vi'h rioTer, whh two ploughing, and ten tons and a 
half of fdnn-yBnl ilimg wt Fn^lish acre 

G. Clover, top-dressed, with ItCi W incliestcr loislirU of peat or 
Dutch d.slu'g tier English acre. 

7- Rye, with one ploughing, and 32 hogsheoils. Leer measure, 
of ni'dit soli and urine 

8 Oits, with two )ilmi^lngs, and 32 hogsheads, beer measure, 
of night sod and urine. 

9. Ducks heat, with tour ploughing^, and without any manure. 


4G0. Of the Flemish mode (f cultivating some parliciilar crops wc shall give a few 
examples. The dri,ll husbandry has never been generally introduced in the Low Countries, 
It lias been tried in the neighbourhood of Ostend, forty acres of beans against forty acres 
of drilled crop, and tlic result was considered to be in favour of the sy.stein. But Uic row 
culture, as distinguished from tlie raised drill manner, has been long known in tlie case of 
tobacco, cabbages, and some otiier crops. 

46’ 1, Wheat is not often dise^iscd in Flandei’s. Most fai mers cliange their seed, and 
otlicrs in several places steep it in .salt water or urine, and copperas or verdigrise. Tlie 
proportion of verdigrise is lialf a pound to every six busliels of seed ; and tlie time in 
which the latter remains in tlie mixture is three hours, or one hour if cows* urine be used, 
because of its ammonia, wliiq^i is considered injurious. The ripest and plumpest seed is 
alway.s preferred. • 

4fi2. Jit^e is grown liotli as a bread corn, and for Uic distillery. In Flanders 
frequently, and in Brabmiit Very generally, tlie fanner upon Uic s^e of from one 
hundred to two hundred acres of light soil is (Uso a distiller, purely for Uic improvement 
of the land by the innnure of Uic beasts, which he can feed u[K>n the straw of t^ rye, and 
the grains of Uic distillery. 

46'3. Buckwheat ‘•enters into the rotations on the poorest soils, and is sown on lands 
not got ready in time for oUier grain, ilie chief application of buckwheat is to' the 
feeding of swine and poultry, for .which it is preeminent ; it b also used in flour as a 
constituent in the liquid nourishment prepared for cattle and horses ; and bears no incoii- 
siderdble shore in the diet of the peasant. Formed into a cake, witliout yeast, it b a very 
wholesome, and not a di-sagreeable, species qf bread; but it is necessary to use it wliild 
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fresh, as, if kept, it would turn sour sooner than bread made of bn^Icy, rye, or wlicafen 
flour* Its blossom is considered to afford the best food for bec§. If cut ^reen, it yields 
good forage, and if ploughed in when in flower, it is thought one of the best vegetable 
manures in use. It is also said to be used in distillation ; but this is not generally 
(uiinittod to be the case. 

464. Jfape (co/za, colsot, or cole seed ; not the J!7rkssica A’'i!i]iiiis of Unna'iis, but the 
7?. carnpi^stris of Decandolle) is considered an important article of Flemish agriculture. 
It is sometimes sown broad-cast, but the general and improved method is by transplanting, 
which tliey allege, and apparently with great justice, to have many advantages ; one is, 
tliat the seed-b(^ occupies but a small space, w hilst the land whidt is to carry the general 
crop is bearing com. By having the plants growing, they have time to harvest tlicir corn, 
to plough and manure tJic stubble intended for the rape, w'hich they put in with the dibble 
or tlie plough, from the latter end of Septemlicr to the second week of November, without 
apprehending any miscarriage. 

465. Tfte sccd-^hrd Is sown in August, and even to the middle of September, In Ociober, or sooner, the 
fitul>ble is ploughed over, manured, and ploughed again. The plants are dibbk'd in the seams or the 
ploughing (each furrow slice lieing twelve inches broad), and are set nut at twelve inches’ distatu'C in the 
rows. Instead of dilitiling u|ion the second ploughing, in many cases they luy the phuits at the proiicr 
distances across the furrow, nod as the plough goes forward, the roots are covered, and a woman follows 
to set them a little ^^and to give them a firmness in the ground whore iiec*esi«ary. Immetliately after 
the frost, and again in tlie month of April, Die intervals arc weetled and ftand.lioed, and tlic earth drawn 
uV to the plant.«i, which is the last 0 |H‘rHtion till the harve.st. It is piilletl rather grt'en, but ri|H'ns in the 
stack ; and is threshed without any {lartHHilar management : but the application id the hiiulni, or straw, 
is a matter of new and profltiblc discovery ; it is burned lor ashes, as manure, which found to lie so 
highly valuable beyond all other sorts which have been tried, that thc> liear a price as three to one above 
the other kinds, and it is considered th.it, uiKin clover, a dressing of one third less of tJiese is amply 
sufficient 

466. The seed is stdd for erttshing ; or, as is frequently the case, it is cruslieil by the 
farmer himself ; an oil mill being a very common appendage to a farmery. 

467. The oilcUe, or pnpprf (/^iptiver sotniiifenim), is cultivated in some parts, and yields 
a very fine oil ; in many instances, of so good a quality as to be used for siilad oil. 'I’ht* 
seed requires a rich and well mamircd soil. 'The crop is generally taken after rape, for 
wiiicli the ground has been plentifully manured ; and for the oilettes it rcccivts a dressing 
not less abundant. The seed is sow'n at the rate of one gallon to the English acre, .and 
is lightly covered by sliovelHng the furrows, llio average produce is about thirty 
AVinchester bushels to tlic English acre. The seed is not so productive as rape, in point 
of quantity, but exceeds it in price, both ns grain and as oil, by at least one sixth. The 
measure of oil produced from rape, is as one to four of the seed ; that produced fnmi the 
seed of die oilettes, is as one to five. 

468. Poppy seed is sown both in spring and autumn, but the lafter is coiisidcrcfl the licst season ; great 
attention is given to the pulverisation of the soil, by frequently harruwuig, and (if the we.itiier and state 
of tlie S(hI (lenuit) >>ufficient rolling to reduee ail the cIihIb. 

4ii'K The harvctfting qf the poppy is performed in a particular manner, and requires a gro.it niimtHT of 
hands. Tlic labourerB work in a row, and sheets arc laid along the line of the standing crop, u[M>n which, 
lM>nding the plants gently forward, they shake out the seed. When it ceases to fall fVoiu the capsules, 
f fiat row of the plants is pulled up, and placcil upright in small sheaves, in the same, or an adjoining 
held, in order to ripen such as refused to yield their seed at the first oiM'r<ition. 

'ITie sheets are then again drawn forward to the standing crop, and the same pro- 57 
ev«8 is repeated, till all the plants arc shaken, pulled up, and removed. In two or 
three days, if the weather has been very fine, the sheets arc placed lieforc the rows of 
the sheaves, which are shaken ujioii them, as the plants were iMdbre ; if any 8 i>chI 
remains, it is extracted in the bam by the flail ; and, if the weather is unpromising, 
the plants are not left in the field after tire first operation, but are placed at once 
under some cover to ripen ; and yield the remainder of their seed, either by liciiig 
threshed or shaken. 

470. The red clover is an important and frequent article in tlic 
Flemish rotations. The quantity of seed sown does not exceeil six 
pounds and a quarter to the English .acre, Tlie soil is ploughed dwp 
and well prepared, and the crop kept very clear of weeds, Tlieir 
great attention to prevent weetls, is marked by the perseverance prac- 
tised to get rid of one, which occasionally infests the clover crop, and 
is indeed most diflicult to be exterminated. Tlie OruliAiicha, or bnuim 
ra|>e (Orobanclio major) {fig, 57.), is a parasitical plant wlii;*ii utUicIies 
itself to the pcA tribe. In land W'lierc cltv^er lias been too fre- 
quently sown, it stations itself at its root, and, if suffered ut ifrrive at its 
wonted vigotir, will spread and destroy an entire crop. I1ie farmer 
considers the mischief half done, if this dangerous plant is permitted 
to appear above tlie surface ; and he takes the precaution to inspect his 
clover in the early spring. The moment the Orob^ndie establishdii 
itself at tixi root, the stem and leaf of the clover, deprived of tlicir 
circnltting juices, fade to a sickly line, which tlic farmer rct'ogniscs, 
and, with true Flerm.sh industry, roots up and destroys the latent 
enemy. If tins is done*in time, and with great care, the cro)V is saved ; 
if not, flhe infeirtied soil refuhos to yield clover again for many years. 
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471. TJie turnip is not in general cnltivatod as a main crop, but usually after rye or 
rape, or some crop early removed. 'Hie turnip is sown broad-east, tliinned, and hoc*d with 
great care ; but it atlbrds tfvery scanty crop of green food, generally eat off with sheep in 
September or later. The Swedish turnip is unknov^m ; and indeed tiie turnip husbandry, 
as practised in Britain, cannot Ik: considered as known in Flanders. 

472. The potato was i^^^oduced "early in the seventeenth century, but attracted little 
notice till the beginning of the eighteenth. It is cultivated witli great care. Ilie ground 
is trenched to tlie depth of nearly two feet ; and small square holes having been formed 
at about eighteen inches from each other, a set is deposited in each, the hole nearly 
fijiled with dung, and th^ earth thrown back over all. As tlie stalks rise they are earthed 
up from tlie intervals, and manured witli liquid manure ; and, os they continue to rise, 
they receive a second earthing round each distinct plant, whicli, with a suitable weeding, 
tcnniiiates the labour. Notwitlistanding the distance between the plants, tlie whole surface 
is closely covered by the luxuriance of tlie stems, and the return is abundant. If the 
s^hI is large, it is cut ; if small, it is planted wlioht In some parts of tlic Pays de Waes 
they drop the potato sets in the furrow as die plough works, and cross-hoe them as tlicy 
rise; but tlie inetliod first ineritioncd is the most usual, and the produce in many cases 
amounts to ten tons and one sixth, by the English acre. 

473. Potatoes are the chief food of the lower classes. They are prV/ed in blanders, 

^ as being both wholesome and economical, anil are considered there so essential to the • 

subsistence of a dense population, that at one time it wns in serious contemplation to erect 
a statue, or some oilier monument of tlie country’s gratitude, to the jierson who first 
introduced amongst tliein so valuable a production. They are aUo very xliiicli used 
in feeding cattle and swine ; but, for tliis purpose, a particular sort, much resembling our 
ox-nohle, or cattle potato, is made use of, and tlie proiluce is in Flanders, as witli us, 
consideralily greater than that of the other kinds intended for the Uilile. 

474. The carrot is a much valued crop in sandy loam. The culture is as foUow's ; •— 
After harvest they give the land a moderate ploughing, which buries the stubble, and 
clearing up tJic furrow's to drivin off Uic waters, tliey let the field lie so for tlie winter; 
early in spring they give it a second ploughing very det»p (from eleven to twelve inches), 
and shortly after they harrow the surface w'ell, ami spread on it ninety-six carts of manure 
to tlic bonnier, about twenty. one tons to the English acre. Tliis manure is in general 
lialf from the dunghill, and Iwilf of wli,at is termed incrde, or a collection from the privies, 
which being ploughed in, and tlic surface made smooth, they sow the seed in the inonthc 
of April, broad-cast, jind cover it with a harrow. The quantity sown is estimated at 
eleven pounds to the bonnier, or about three }K)iinds to the English acre. The average 
produce, about one hundred and sixty bushels to the Englisli acre. 

475. The carrot, ns nutritive food both for cattle and horses, is a crop extremely valuable. In Flanders 
it IS frenerally siibstituteil in tliu room of hav, and a moderate quantity of oats is also given. To each 
horse, in twenty-four hours, a measure is allotUsl, which weighs about twenty-five i>oundH. This appears 
a great quantity, but it makes hay-feeiling altogether unncees.sary. To e.u’h of the inileh cows, a similar 
measure is given, including the lops, and this is relied on for good butter, both as to quantity and 
quality. 

47f?. The white beet, or mangold-tvUrzcl, is not in use in Flanders as food for cattle, but 
was once ciiltivalcd very extensively for the production of sugar. At the time the 
French government encouraged tlie manufiicture of sugar from this rooU experiments 
were inaclc on a considcriiblc scale, and with great success, in Uic town of Bruges. Tlic 
machinery was unexpensive, and the remaining cost was merely that of the manual 
labour, and a moderate consumption of fuel. 'Ihc material itself came at a very low 
rate, ntiout ten shillings Britisli by the ton ; and to this circumstance may be chiefly 
attributed Uie cessation of the manufacture. Instead of encouraging the cultivator, the 
government leaned altogether to the manufac'Curer, and made it imperative on every 
farmer to give up a certain proportion of his land to this root, writliout securing to him 
a fair remuneration. I1ie consequence was, tliat the manufacturers, thus .supported, 
and hiking advantage of tlie constrained supply, have in many instances been known to 
refuse payment even of the carriage of a parcel, in odicr respects sent in gratuitou.s]y ; 
and a consequence still morp'*' natural w’as, that the farmers, wherever they had the 
opportunity of .sliaking off so profltless a crop, converted tlie spare it occupied to better 
purposes* i 4 

477. Ti) the mamfaeturcr qfhrrt root sugar the profit was ampla An equal quantity of sugar with that 

of the West Indies, which at that time sold for five shillings a pound, couM lie produced on the spot fttnn 
mangold-WUrzcl, at less than one shilling by the pound : and to such fK'rfoctioii liad the sugar thus made 
arrived, that the prefect, mayor, and some of’ the chief persons of Bruges, who were invited by a inanii- 
factuTCT to witness the result of his experiments, allowed the siiccimcns which he produced to exceed 
those of the foreign sugar. , , , ... 

478. The process qf mant{fheturing beet root sugar, as then in use, was simple. A cylindrical grater of 
sheet-iron was made to work in a trough, prepared at one side in the hopper form, to receive the clean, 
washed roo*» of the beet, which, by the mtation of this rough cylinder, were reduced to a pulp. This puh», 
when placed In hags of linen or hair-cloth, and submitted to a pressure resembling that of a cider press, 
yielded m Honor in considerable quantity ; which being boiled and subjected to a proportion of lime, the 
Mccharine matter was precipiUted. The liquor being then got rid of; a solution of siilphuric acid was 
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added to the predpltato, whieh boin^t boiled again, the lime waa i^aengaged; the sacchArlnc matter, bc^tig 
then flreed flrom the liquor, granulated, and was ready tor the relmer, pul^ has lH*cn tbund to ylcldl 
upon distillation, a whotesoino spirit, very interior, but not very ontikd,^ wiieva, aiKl has been provcti 
excellent as a manure, but not valuable os Ibbd for eattle, beyond tlie first or second |lay flrom the press. 
The Ibregomg process rcquiivd but a hirtnighti to ec^hpletetti ^ 

479. F/hjr is cufl^vated #itlr the- fltmost cuyd, IJio Intendlfed Coir this crop, nftcnr 

two or three plougliings and harrow iifgs, is agtdn ptjs^h^^ C^iPiejtcIng m the centre, 
and ploughing round and rounds to the circumference, <G|p w to leave it wilhout any 
furrow. The heavy roller is drawn aerbss'^q' ploughing f^thrde horseit; the liquid 
manure is then spread equally o;rer th6 eptireAurfUM^ bud mien well Iiarrowed in by 
eight or nine strokes of die hairow, the seed ia sovirn, whi^ is harroi^ in i>y a light 
harrow, with wooden pins of less than three Inches; a,pd thh surface, to conclude the 
operation, is again carefully rolled* Nothing can eitceed thb gmoothnesb and cultivated 
appearance pf hclds thus aq^rately prepared. « 

480. T*tie manure unive^Qtf used fur tM Jhi crep^ demands particular notice * it is 
termed liquid manure, and consists o^^e urine of catUc, jn whidi rape-cakc has been 
dissolved, and in which tlie vidanges bonVeyed from tlie prlvi& of tlia acyolniiig ti>wns 
and villages have aUo been blended. Tiiis manure is gradually Collected in siibter. 
raneous vaults of brickwork, at tlie verge of the fonii next to the main road. Those 
receptacles are generally forty fhet long, by fourteen Wide, and fccven or eight feet decj?, 
and in some ca!»es are contrived with tlie crown of tlie^arch so much below the suifaco of 
the ground, as to oduJt the plough to work over it. An aperture is lefr in the side, 
through which the manure is received from the cart by means of a shoot or trough, and 
at one end an cqicning is lefr to bring it up again, by means of a temporary pump, which 
delivers it either into carts or tonneaus. 

481. The liquid is to the Judd in sheets or barrels, according to the distance. 

M here the cart plies, the manure is carried in a great sheet called a totie, closed at the 
corners by ninning strings, and secured to Uic four uprights of the carts ; and two men, 
standing one on each side of tlie cart, scatter it wJtli hollow shovels upon the lolled 
ground Where the tonneaus are made use of, each is carried by two men with pules, 
and set down at equal intervals across the field in the line of the rolling. ^There aie two 
sets of vessels, which enable the men, who deporit the loadwl ones, to bring ba<.‘k tlie 
others empty. One man to each vessel, with a scoop, or lather a kind of bowl with a 
long handle, Spreads the manure, so as to cover a ceitain space ; and tlius, by preserving 
tlic intervals correctly, tliey can piccisely gauge the quantity for a given extent of 
surface. For the flax crop they arc profuse ; and of this liquid mixture, in this part of 
the country, they usually allow at the rate of S480 gallons, beer measure, to the 
Engbsh acre. 

482. Sparry (Spifrgula arvf-nsls) {Jig. 58.) is cultivaUd 
on the poorest soils. It is so quick of growth and short of 
dujration, tliat it is often made to take an Intermediate 
place between the liarvc*st and the spring sowing, without 
any strict adherence to the regularity of succession. It 
is sown sometimes in the spring, but in general in the 
autumn, immediately afrer harvesting the corn crops. One 
light ploughing is sufficient; and as the grain is very 
small, it is but very lightly covered. About twenty font 
pounds of seed to the at re is the usual quantity. Its growth 
is so rapid that in five or six weeks it acquires its full 
height, which seldom exceeds twelve or fourteen inches. 

The crop is Of course a light one, but is considered of great 
value, bodi as supplying a certain quantum of provender 
at very little cost, and as being the i)est food for milch co' 
the butter. It last^ till the frost sets in, and is usually fed off by mikh cows tethered on 
it, but is somedine^ ilnit and carried to the stalls. 

483. WTici^ ^ sjning the crop is occasionally made into liay ; but from 

the wateiy^lii^iu^ol'^ plant, it idirinks very much in bu))^ and upon the whole is much 
more adv$^il>ISCii^ly consumed in the other manner. It is indigenous in Flanders ; and, 
qxcept when cultivated, is looked on as a weed, as in tbio country, 

hop is cultivated on good soiU, and generally afrer wheat. Tito land licing 
four ^pkMftghcd, die plants are put in, in the month of ISlny, in rows witli intervals 
of rijx and six feet distant in the row. In the month of Oi’tolier they raise the 
earthuvMDld efleh plant, in little mounds about two feet and a lialf^high, for tlie put post' 
of e)M0iSaging a number of shoots, and of preserving them from the frost. When all 
has disappeared, about Uie begimiing of Apnl m the second )car, they 
. little heaps, and take away all superfluous slioots at die root, leaving but 

id the strongest. They then spread over the entire surface, at, the rate 
nffwSrte carts of 1500 lbs. each, by the Englisli acre, of dung, citlicrof cows, or of cows 
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and swine mixed ; bAt Uiey avoid the heat and fermentation of horse^dung. ‘This dre^sl 
iiig is given when the <lshgDts begin to appear; at which iiino also^ they fix in the earth» 
close to each hill, a pole of dry waj;>d« abQUt eiglite^il feet in lengthy for the vines to 
cljng by. In the motith of 'Julyi ihey giye the suijjRtee^ ai^ther .dfes&ing witli urine, at 
die rate of, lOOOi^alleps the En^jlislr ^:re. In thq montifi of August, the crop has 
nearly arrived at its fiill{^^h/ithd flonrL^es in all ity beauty. 

485. Tfif crop h rd€t^t0 gaiiier^tn month (if September ^ :^Ken they cut the runners at about three 
feet from the ground, and in Kpvefnber cut them to the earth; they then heap up the soil about 
odi'h plant as bef^e, to thah<!ngbt''hf ttrOwAicraid^a hal^ add fdhow precisely the same (roiirse as above, 
mentioned onch duritm hve, whifch fs the usual time they stitfhr. the plantation to continue, and at 
ahe expiration of which tn land is in tiic highest condition, and suited to ^le reception of any other 
crop, ' . 

480. Madderis s0me£lme4 cultivhte^'but ohiy on -land of the bast quality, aqd with 
plenty of manure. At the pnd of Apiil or May, accordingly as the young plants are 
largo enough to bft transplanted, the land must bnypldiighed m beds of two feet and two 
£>ot and a half wide ; tlie(Jbeds are tlito to be hurriiwhd and taked, and the young suckers 
of the ro()ts or plants artf to be put dinvn in rows, at intervals of a foot or a foot and a 
half, and six or eight inches distant in the row, 

487 During the entire swntner the land should be frequently stit^cd, and kept free ffom weeds. In the 
month of Novemhor, when the leaves are faded, the plants are covered with two inches of earth by a 
plough, having the point of the coulter a little raised or rounded, so as not to injure the young plants 

488. In the following spring, when the young shoots arc four or five mehesHong, they arc gathered or 
torn off, and planted in hew beds, in the same loauner a.** has been pointed out above; aud tlu-u in liie 
month of Seiitember or October, after the thded leaves have hien removed, the old roots are taken up. 

489. The matUler thm taken up should be dejiosited under cover, to protect it from the rain ; and, after 
ton or twelve days, placed in an oven in<Hler.itely heated. When dried butliciently, it is gently beaten 
with a Had, to get rid of any clay that m.iy adhere to the plants ; aud, by means of a small windmdl, u 
ground and sifted, to separate it fram any remaining earth or dirt. It to then rcidaced in the oven (or a 
short lime, and when taken out i.s spread upon a hair.cloth to coor; after which it is ground and 
cleaned once more. It is then carried to a bruisnig.mill, and reduced to a fine powder, after which it is 
packed m casks or barrels lor market. 

4‘)0. The culture of wondt though not general, ha.s been practised in Flanders. It 
w«is an object with tlie French govermnent to spicad the cultivation of it, and a con- 
siderable quantity of seed wa.s sent grathi into tlje country for that purpose. 

491. IVoad thrwes onl^ on gruvelly tmd snrtdy which must be well pulverised, 
manured, and formed into beds, as in the case of madder cnlturo. It ik sown in March 
or April in rows, or broad-cast, and harrowed or covered with a rake. All weeds are 
cleared away, and the \)lant« tliinncd, if a careful culture is followed. The leaves are the 
part of the plant which is used by the indigo manufacturer. They should be gathered 
singly, like those of spinach, as soon as tliey begin to show signs of maturity, and tlie 
mature leaves taken off from time to time as tliey grow. This openition goes on from 
June to September in the first year, and from June to Axigust in the .second ; when the 
plant being a bieimi.vl, shoots into flower stems. nie leaves are fermented, and the dye 
precipitated from the liquor and dried, Ac., in a nienner analogous to what is jiractised 
in India with indigo; but with great improvements, made at the instance of the French 
government, M'hidi, in 1 8 10, called forth the process dc.scribcd in a French work, and 
translateil in the appendix to lladclilFs report. At present it is to be considered more 
as matter of curious historical iiilbrination, or of locid ailoption, than of general utility ; 
because no mode of cultivating or preparing wood could bring it into competition, either 
in the European or Aincrican market, w'ith indigo. 

49‘i. Jrith culinary vegetables the Flemish markets arc abundantly sujyplied. Most of 
these are grown by the small farmers, and are of excellent quality-. To every cottage 
in Flanders a garden of some description is attached; and according to the means, the 
leisure, and the skill of the possessor, is rendered more or less productive. The general 
principles of management with all lu-e, frequent digging, careful weeding, ample ma- 
nuring, and immediate succession. 'ilie rotation depends on circumstances. Tlic 
cliief vegetables in common use are, parsnep, carrot, turnip, scorzonera, savoy, jettecboii 
ea]>bagc (Brussels sprouts), onions, leeks, peas, beans, and all kinds of salading, with 
another vegetable called ftve haricot, a large species of French bean, which has a place 
in the field or garden of alnrJjst every fknner, and being sliced down, pod and seed, is 
made a chief ingredient in all fanii-house cookery. 

493. The treatment of asp{ti*a^us here, and generally in Flanders, diflfers considerably 
from our method. In forming their beds, Utoy are not by any means ])articular as to 
very deep trencliing, or a profusion of manure ; nor, as they grow up, do tliey cOver tlie 
beds with litter for the winter, nor fork and dress them in tlie spring. In the furrows 
they form a rich and mellow compost of eartli and dung, with which, before winter 
sets in, they dress up the beds to the height of nearly eighteen inches from the level of 
the crowns ; and, without any further opc»ation (except supplying the ftirrow's again for 
the ensuing year), as soon as the buds appear, diey cut them nine inches under the 
surface, 4jy which means, havitig but just reached tlxo light, the whole of the stock is 
blanched. 
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494. Tile frequent rnanurinsfs giren bq the Finnish farmer astonish a stranger; the 
sources whence it is obtained in sufficient quantity form the dirticiilty, and this can only 
be resolved by referring to the practice of soili^ig ; to tlie numerous towns and villages ; and 
to the care with which every pjirtii'le of vegetsible or animal refuse is saved for this 
purpose. Manure in Flanders, as in China, is an^^rticle of trade. The selling price 
of each description is easily ascertained ; the towns let the (df^ansing of the streets and 
public retiring pKices at great rents, (^haptal says there are in every town sworn brokers, 
expressly for the purpose of valuing night soil; Mid that these brokers know the exact de- 
gree of fermentation in tliat manure which suits every kind of vegetable, at the difl'erent 
periods of its growth. (Ckimie np^jiiqut^e a l\'i^rienlfuret 1. 137.) 

495. Frny snbstnnre that constituteSf or convertible to^ manure, is tpvght after with 
aiidity, which accounts for the extrenne cleanliness of the Flemish towns and i)avenients, 
hourly resorted to, with brooms and bariows, as a souice of profit. JOven the chips 
which accumulate in the rormation of the wooden shoes worn by the jieasantry, are made 
to constitute a part of the compost dung-heap ; and trees are frequently cultivated in 
barren lands, merely to remain till their deciduous leaves shall, in course of time, have 
formed an artificial surface for tlie purpose of cultivation. 'J'he manures in general use 
are, — 

The farm-yard ditnf;, whicfi is a mixture of every matter that Uu ‘’inn-yard proilureN, formed into 
a I'oin^t, wliu'h l■ousI^ts ot dung and litter from the stable-', ehalt* sweepings, ''traw, slutige, and rubbisli, 
all eolleited in .i hollow j^irt of the yard, so prepared as to prevent the juices furt" tieing wasted , and the 
value ot this, by the cart-load of IGOOlbs. of (Uicnt, is cstim.itcd at five francs. 

497. The dun^ of sheep^ pigeons, or poultry, by the same eart-load, five francs and a li Jf. 

4LW. SiriYpiHgt (if streets and Kmd.s, same (piaiititv, thiec fr-mc*. 

499. Ashes oj peat and troad mixed, same quantity, eight traiie.s. 

5(X). Pney manure and unite, same (piantity, seven irancs. 

5()1. I.imt, same quantity, twtMity-four Irancs 

.00^. Jtape-rxiAe, iier hiindriHl cakes, fifteen franc.s. 

5Uj. Gypsum, sea mud, and the sediment ot the canals, have lieen all tneil experiment.illv, and with 
fair results ; but the two former have been merely trie<l ; the latter is used successfully in the \ icinify ol 
Brugi^ 

.OtW. Bone manure altogether unknown in Flanders , but, at the .suggestion of Rad Iifl', is now 
under experiment in that country. 

505. J'he agriaiJtural implements of Flanders are by no means such as the excellence 
of tljc Flemish vulture would lead us to suspect. They are in gener.d of rude work- 
irumsliip, but coiisttriu ted with attention to strciigtJi, durability, and cheapness, 
f 50t). The plough has a rude appearance, but works easily, and makes excellent work in 
loose frial)le soil ; though it would not make a sharp angled furrow -slice in breaking up 
pastures. It is never drawn by more than tw'o liorses, and on light sands often hy one, 
or by a single ass. 

7'he fariut, or Walloon plough, u.scd m Brabant, doscrilxsl by Sir John Sinclair, is a idongli with a 
double or scutfier share, two mould-biurds, hut no coulter It is chiefly iisisl for breaking up land< If 
the soil I.S foul, they employ it two or three times, tor the pur|)osc of cleaning it thoroughly The land 
is not turncil over, as liy the plough, and the weeds Iniricd, hut the soil i-i elevated into small rniges, by 
mean" ol whu h the (ouih and otlu r root-wee<ls .ire iu»t only ( ut, hut they are exposed to the Iro^t in 
W'lnter, and to the drought of spring , and when the land heioineh dry, wliu li it does quukly when thus 
elevated, ttn'ii* weeds are ( ollected hy tlic harrow, by a truUnt (or huge pitehlork), by a rake, or by the 
haml. Alter the binot, the land IS always ploughed for the seed lurrow'. 'J his iinpleiiieiit and it> apiili 
ration are strongly rerommemlcd to the JJriti->h hirmer, by .Sir J. .Siiuhiir, as improvements , hut, as the 
editor of the Farmei’s Magazine ohserw^. tlie iiny»lement is nothing more than a ilouhle mould-hoard 
plough, and the operation of ridging with it is the justly exploded pr.ietice ot “ ribhmg ” 'J’h(> late 
niiirhimst Weir inlormed us, that he had ordt rs for several hinota from .Sir J Sinclair and otheis, .ind 
that he used exactly the same lonn, as when a double mould-board plougli was ordered. 



508. The motddebaert { fig. 59.) is a curious and useful implement. It rAomblcs a 
large square malt or cinder shovel, strongly prepared with iron on the cutting edge, and 
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ij, dmwn by a pairtof horses with swinjijle-trees. It is used to lessen inequalities of 
surface, by removing a yart of the soil from the heiglits to tlie hollows, which it does 
in an easy and expeditious manner. The diiver, wlio uses long reins, by pressing 
mcMlerately on the handle (a) as the horses go forward, collects and transports about five 
hundred weight of earth to the plaje where it is U) be deposited ; which is eflected in tlie 
most summary manner iiy his letting go the handle : this causes the front, or edge of 
the machine, (A) to diji, and catch against the ground, wheiehy it is at once inverted and 
emptied of its.load. The extremity of the handle, to winch a rope (r) is ailixed, by this 
inversion stril^s against, and rests upon the swingle-tree bar, and in this manner the 
^nouldehaert is drawn along tow'ards the aceiimiilated earth, when, hy taking up the rope, 
the driver draw'^ back the handle, collects his load as befor v 
proceeds to the spot which is to receive it, and the horses aie 
never for a moment delayed. The saving of time and labour, in 
tilling and emptying, gives lliis iinpieinent a decided siiperionty 
^ver the cart; nor is the giound so much injured by tliis, as hy 
w'hcels. 



SOI) TAr Hainnult scythe (V) ) is the general reaping inslrument Iwth 
111 the N(‘therla»uN atul in French Flatulcis The hainflo is fourteen inches, 
with a shielil (or the hand ot (our and a half niches, in all eighteen .iiid a half 
iiiclieh : the blade is two feet three imhes in length, the point a little rai‘-ed,:^ 
ami the entire edge bevtdlcil upwards so as to avoid the surface of the ground, 
and tlie f'reipient use of the .sharpening stone The iiandle of the irook heing' 
o/ hard woixl, is used a.s a scythe hoanl A (artlu'f account of the nuxlc of 
using this instriiineiit, and of a senes of trials whu h Ii.ivc been made with it in Scotland, will be louml 
111 a MU'ceeding part of this work 

.'ilO The Jirahant scythe {Jig. (il ) diffeis little from the Pritisb implement, and is in general use 

lor inowniig clover 

/ill TAc /i///u/u/< r/c, to w hu li Radcliff seems to attach unmerited importance, is 
nothing more than a s( n^en lor freeing gram from verimn, dust, or small seeds It 
resembles a gravel screen, ami is used m the same inanm r 
.Olii The ttenchmg sptuU consit.ts of a blade of iron filteen inches long, and a han- 
dle of two feet 'Fhe labourei .standing in the last formi'd treiu h, with liis lell hand at 
the bottom of the fiandle, ami Ins right near the top, by the weigJit of liis bmlv, and 
without the assistame ol Ins foot, sinks the spade about eighteen inches^ and 
standing .sidew a) s, throw s off the soil w ith a peculiar sleight .md turn ot the wrist, 
.so as to Imlge It ui .in oblique position in the trem'li, and against the preceding line 
of work, retiring as he easts it from the spade, and thereby efieitmg some little iniv. 
tore of (he two .strata, though the upper surface is .it tlie t..ime ti.ne placed lu Jovv the 
other 

.'d.J The pimiged hoc has a orongeil bl.adc on one jide, and a eotiiTnon plate on the, 
other , it IS exceedingly uhefiil ; one side may bo used lor cutting weeds wliere they 
^pievail, .md the other tor stirring a snrfaic arre.aily clean 

f ."d 1- 77n < /nil n//, or great cart [Jig (>‘J \ is the only maebino of tli<* Flemish farmi'r 
w hi< Il .aiipe.irs to tr.insgress the boundH of a rigid ecoiimny 'I'liis, as it is not only 
to be useil for the (r.insport ol gram, but of the farmer .liid his f.innlv fK'c.isionally, 
to the market-tow n, IS more ormimentdlv finished than .iny rd her, and is p.imted 
111 showy colours, ehieflv gi cell and nni , an awmiig also i« very mgemouhlv contrived, ah an cxvasional 
ilefi'in e against the ram and sun Fioni the natural spring of so long a perch, the centre p.art of this niaehine 




* by no means an uneasy eonveyanccjj^ and there the farmer sits in all solemiiitv, whilst a well .ippointei 
tottr ai ts as a postilion, and his hne'.iml .spiiited |jair of well-traineil horses bring bun home from iimrki'i 
ut a rapid trot. 

.'il.'r. Aii^rindlurnl opcrationt t)f -Wery kind are jierfbriiied with particular care in 
Flaiidcj's, The must remaikable le.ature in the ojiei.uiuns of' cult me consists in the f're- 
qiient ploughin^s given on all .soils ; in^ stron*? soils for the sake of pulverisation as well as 
cleanliness ; in the li^^hter, chiefly for tlie destruction of weeds, and blending the manure 
W’ith the soil. But, consitierin;^ that bpt one pair of horses is in ijreneral alloweil to about 
thirty acres, it is surprising how (with the execution of all the other farmin'^ work) 
time caq bo found for flic mnnher of plouf^hiuffs which is universally given. Vtuy 
generally, Uic luimher, for the various crops, ri'specfivelv, is as f'ollows ; — 

(J ' * 
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Paut I. 


Whuat, 

two nloufihinfis, with Ivt'o liarrowliiga. 

Hyt, 

(woor thn.^*ciit(Oi 

ditto. 

Outt, 

three 

iliitu, 

ihlti>. 

I'Dtulilti, 


dit'o. 

ditto 

CiifixUs, 

four 

dittu. 

ditto. 

J Irjc, 

tu a 

diitt>. 

ditto. 

Itiu k 11 heat. 

fuiir 

dirio. 

ditto. 

Rail. 

tllUH* 

ditto. 

ditto. 

har/i-tf, 

three 

ditto. 

ditto. 


For Otleiict, 
I'olxuco, 
Unnp, 
Turnip, 
Spuriy, 


two or tliFce with two hariowln^a. 

four '' ditto, ditto, 

four r ditto, ditto, 

tliri'c ns A first rrop, ditto, ditto, 

one H!> a set ond rrop, dil to, 
l/iroe as a tlrst crop, ditto, 
one ui, a second i Top, ditto. 


ttUlnn sff, four or fist 


.'516. Trcnchifv^^ is a feature almost peculiar to Flemish farming, and that of Tuscany, 
Tliis remarkable practice is confined to the lighter soils, and is not used where tlie strong 
clay prevails. In tlic districts in which it is luloptcd, the deptli of ihc operatitm varies 
witii that of the soil ; but till Uiis hits arrived at nearly two feet of melloW'' surface, 
a little is added to it at each trenching, by bringing to the top a certain pro})ortion of 
tlic under stratum ; which, being exposed to the action of the atmosphere, and minutely 
mixed w ith a soil already fertilised, gradually augments the staple till the songlit-for 
depth be requiied. 

517. The maudiicmcnt of live stuck in Vlajidcrs, though good, is not so eminently ex- 
emplary as their tillage culture. The c.attle are the short-homed Dutch breed; the colou^ 
general!) black, or black and white. laltle attention is given to the improvement of the 
form by solecfion. 'J'he sheep arc long-w oolle<l .and long-legged, and ailbidacoaiso lleece 
and very indilferoip mutton. They are housed at night, and, in the daytime, follow the sheii- 
herd and his dog tJirough pathu.iys and along the verges of the fields an I loads, jiicking 
up a mere ^bsistcncc, and never enjoying the range of a sweet and wholesome pasture. In 
w’intcr they are let out hut once a d.iv, and are fed in the sheep houses on r\e j.i ^ li.iy, 
&c. A cross with the IMerino breed has been tried ; but, as might have been preduied 
from tlie incongruous parentage, W'ith no benefit The swine ai** long-legged, narniw- 
backed, and flat-ribbed; not easily fatted, but, when well fed and long kept, making 
excellent pork and bacon. 

518. The hor\e is the animal fi*r which Fliindcrs h.as long been noted, with regaid to the 
excellence of its working breed ; and that of England has been con idenibly imj>io\ed 
by the frequent importation thence of stallions and mares, |)re\ious to the French 
revolution. The Suffolk punch horse comes ne.irest to the most ])ie>alent variety in 
Flanders; the resemblance is strong, not <inly in coloui, but in some of the essential 
points of form : however, though the prevailing colour is chesimit in ail its sh.ules, \et 
other colours are likewise to he met with; and, with very few ev(V])tions, the l'’Iemis|i 
horses are of .su[)orior strength, and of the tine working charaUer. 'I'he iliief, indis-d 
almost the only, defects to be observed in any arc, a want of depth in the girth, and a 
dip behind the withers ; for symmetry, peihaps the shoulder also, at the top, should be a 
little finer ; but in all other respects they possess the best shapes. 


Every Jih mcr hu'eth his oirn troik-hursi s, .ind ili'posos of the nHtund.inro Kvc'ii the tot.il abtieiici* 
of par>ture is not sutlcrod to prevent it; and the t(»aN .iro louinl to tliiive rein.irK'ihlj well iii a tlo-s- 
house. J’or tlu., [nir[»o-'e, .is well an for the general keep ot the stock, .i regular dietary is ohsened. The 
nuiiiger Is furnusi of well cemenfeti brickwork In summer <lo\iT, and in winter farrots, are ii.u.illy 
gi\eii, liay ill very sjn.ill i(ii.intities, but in all t\Tses chopped stiaw noxed with f orn or benis, or boUi, 
and Water .iired b> keeping in the st.ible, .ind whitened with .i pretty strong projiortion of b.irlej-TiUMi 
With every -ymptoiii 'd sulfieient spirit, they are extremely docile , and, besnii s being obedient to tlie 
word, are guidixl in intricate casis, m a iiuinner surprihing to a stranger, by <i single lord ; thin rein is 
never thick, and, m some instances, is as small as a stout wJnpionl, aiifl jet in the deejwr .soil., 
three jxjvvorful hor>es abreast the bridles of the middle ami oll-sule horses being foniieited with 
that upon the* near-side hoise, to whn h this rein is attixed' are guided by it .at .ill the turnings, fhe 
pluuglim.in hoMing the rein in one h.uid, .ind Ins Hingh--banded plough in the oilier, aiirl pi rlonniiig hi.s 
work with the most aeeurato >traightiies.s and prtvision (Jl corn to m.irk<-t, a p.iir ot horses gem rally 
draw two lous , of manure to tlie held, one ton and half, and on the p.iv inu nt in the towns, three tons, 
without .appearing to be overluadetl 

5‘JO. The sho«'in,i( cf horses m Flanflers is attended to vvitli particular care, and in 
tliat country ha.s long been practised tlie inode of preserving tlie bars of the hoof, and of 
letting the frog come in contact with the ground, recommended in England liy Freem.'in 
and Frofessor Colman. The use of cockers, or turned heels, is, except in part, 
entirely abandoned. In iv\o respects, however, the shoeing in Fl.'uiders diflers from any 
of the methods in use with us. In one, that to prevent ripping, the hoofs of the fore- 
feet arc pared away towards the toe, atid Ihc shoes so fitu.l, that the fore part .shall not 
touch (within three fou/tlis of an inch; tlie .same level .surface, upon which the heel and 
middle of the slioe shall rest. 


.521, T/ns prrrmraf/on o/ thr tf'ffi is \n gonrra\ im' , the horsrs not thereby in any degree Injured, 
and are partu ularly inre-fwitctt 'fhe other point of difference is, thiit the shoe is nailed on uiuf i-Josc 
to the foot, whieh, m depriving the iron of all spring, and all unerpial pressure against the nails, may be 
In part the c.vube of the durahility of the shoeing 

522. Eiif shonuf! toduus horset every pre<-aution h taken by the use of the forge machine, .x romiium 
appendage to the sjoithii^s m Flanders' If the horse i> not altogether unmanageable, his hind foot is tied 
to a cross bar, ox his fore leg to a stilt and hraeket ; Imt if he is extremely vicious indceil, he can be raised 
from the ground in a minute, by means of a cradle-sling of strong girth web, hooked to the npjxT Side- 
Tali'*, which, with a slight handspike, arc turned in the blocks th.it support them (the extremities of the 
sling thereby coiling round them), till the horse is elevated.to the proper height, and rendered wholly 
powerless, 

^23. • The Flemish and Dutch dairies arc more remarknJilc for flic abuiulaucc^lian the 
excellence of tlieir prrxlucts ; owing to the inferiority of Uieir jiastures, and the cows 
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being kept the greater part of the winter in the house. In summer the principal article 
of food ill Flanders is clover, cut and carried to the stall. On a small scale, when 
pasturage is to be had, tliey are left at libei^y ; when this is not die case, each cow is led 
by a rojie, and permitted to feed round Uic corn fields, the grassy borders of which arc 
left about ten feet wide for this pu^ipose. 

-'5J4. TVk* for twenty-four hours 13 straw, eighteen pounds; turnips, sixty 
pounds Some fanners boil the turnips for them , others give them raw, ehopjiing tiiera with tlio bpade : 
one or other opeidtiun is necessdiy to obviate the risk of the animal being cliokcd, where the turnips, 
which is usually the case i.i ^landel^, are of too small a size. In heu of turnips, iiot.itoes, carrots, and 
grains are occasionally used. Ueaii-.straw is likewise given, and uiiilornily a whitediink, prepared lioth for 
tows and horses, consisting ot water m which some oilcake has been dissolved, whitencxl with ryemeal, 
oatmeal, or the Hour of buckwheat. 

/>'25, hi the dailies the summer feed is pasturage day and night; in winter, hay, 
turnips, carrots, grains fioin the breweries, cakes of linseed, rapeseed, bean and other 
meals, and the wliite drink before mentioned. For the siike of cleanliness, tlie tails 
of tlie cows are tied to the roof of the cow-honsc witli a coid during the time of milking, 
nie cow-llollse^, both in Flanders and Holland, are kept remarkably clean and viann ; so 
much so, that a gentleman “ spoke (to ILulclilf) of having drunk eolfee witJi a cow- 
keeper, in ilie general stable, in winter, witliout the annoyance of cold, of diit, or of 
any offensive smell.” The Dutch are particularly averse fioin iinfoTdfng the secrets of 
their d.iiiy management; and, notwithstanding the pointed queries of Sir John Sinchtir 
on the sulijeef, no satisfactory idea was given him of their mode of manufacturing 
butter or cheese. 

52(i. The woodlands of Flanders are of considerable extent; but more remaikable for 
the care besioweil on tJiem, than for the bulk of timber grown. To this purpose, in- 
deed, the soil is inadequate; most of ihc'^e woods having been planted or sown on land 
considered too pooi foi tillage. 

rrSi In f<n nnn;ji m Itfu ntf plantations, the g<‘neral mode is to [dough the ground three or four times, and 
take a i ro[> oi l)uck\vh<*at , aJterwanls the jdaiits or seeds are lU'erted and hoed lor a year or two, till they 
(over tlu'MUl.ue I tir the Siotch pme, winch is soincti.nes sown aloni* on the [loorest soils, the most 
couimiiii and the siiu))lett mode is lliat of Inirnmg the surface, tor vvliuh process its hc.itlij, quality gives 
great f.M ility I'he ashes liemg spread, the groumlis formed into lied^ Irom six to lilleiMi feet wide, aecord- 
ing to eiri mii'taiices , the seed sown at the rate of six jxmmts to tlio liiighsh acre, and covered by a 
Jigld siiovehng from the furrows, wlinh are sunk about two feet, not only to supply covering to thebeds, 
bid as (Iranis to carry off the surface water. 

Extensire arltfleud woods have been createil in tliis manner, cunverting a barri-'n 
soil into a state of productiveness, the least evjiensue, \eiy profitable, and highly orna- 
mental. Of six years’ growth, there exist flourishing plantations (treated in lliis manner), 
from five to nine feet in lieight. At aliout ten years from its formation, they begin to thin 
the wood, and continue to do so aumially, with such profit hy the sale, as at the end of 
tliirfy years to have it clear of every charge ; a specific jiroperty being thus acquired, hy 
indusfiy an<l .itteiitioii iiieiely, without (he loss of any capit.il. 

Tine woods are often .soic/i, and with great sutcess, without the lahofir of hiirning 
die sat face ; as at Vladsloo, in the neiglihourliood of Divmude, where a luxuriant crop, 
seven feet high, though of but five years’ growth, bad been cultivated liy Madamede Cleir, 
by merely plougliing the heathy surface into lieds of fifteen feet, hat rowing, sowing at the 
r.ite of six iioumls to the English acre, rukiiig in the seed, and covering Uie beds lightly 
fioin the funow's, which are sunk about eighteen inches deep. 

.inof/u r mode tif sou'inif, pr.ictiMsl by the Itaruii de .S«Tn't, in the \ icinity of Ilruges, was prodiiitive 
of a gruwtli Hut Ichh luxuriAnt, merolv liyhowiiig the seed uixm sand J.iken from the oxiMvatioii for a 
building which was spread over the heathy siirf.ue, the mssI raked in, .iiid the furrows shoveled up 
o.>l The sowma of pme srcit ui m.iiiv eases i.s .idopted for the piir[>ose of hi lugitig w aste l.iiid into an 
arable state, whicli, when the tiiiilxu lias been dis[M)sed of, is fouinl to yield adiiuiab^o crops, from a 
sui/.ue .sod formed bv the aecunuilatum ot (he leaves vvhieli have fallen lor so many years. Tor this 
jiuiiiose .ilso, the broom is freipieiitlv sown uj»oii w.isfe lands of a snud.n de>rriptioii, and at the end of 
lour or five years is pulUsl away, leaving the sod capable of yielding ciops of voin. 

The p?rscrrn/iou <f trees is attended to in the strictest manner, not only by 
pioprietors, but by the govei mi.eiit. As an example of ibis, Uadcliff mentions that at 
a certain season of (he year, heu tlie caterpillars commence their attack mxm the trees, 
every farmer is obliged to it stioy tlio'sc upon his own premises, to tlie satisfaction of the 
m.iyor of his particular compline, or to jiay the cost of liaving it done for liim. As a 
proof of the strictness with which this is enforceil, tlie govenft)r sends round a ciicular 
letter aimiially, reminding tJie sub-iiitendants and mayoi*s of the oblig.Uions and penalties 
for nonperformance. 

'There arc a number of royal forests in Flanders ; and, besides tlK’se, all the trees 
on the sides of the jiuldic roads belong to the government. In West Flaiuiers llierc are 
five, amounting together to luvirly 1 0,tHX) acres. They are superintended by eighteen 
jiersons : an in-.peefor, resident at 'Bruges ; a deputy inspector, resident at Ypres ; two 
(iitrde^ oenerauXf and fourteen /mtliculterst or privates. The inspector is answerable for 
all : from liiiii the ^nrde f^ew'ral takes his instructions, and sees tJiat they are enforced by 
the privates, to whom is conimitted the regulntiqn of the neccssiiry labour. 
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The ctit/inf's lake plnrr pertodicath/ wltli respect to smalt trees aiid firc-fvooil, so as to secure an 
annual prcKiuce , but reserves are always left to bec ome, eceiitually, larffc ^ml valuable timber. 

The tHitmg qt /Ae /a/Z/n- (ir eop/wei', chielly used as lire-wood, takes place every eleventh year; 
that of the IiikIi uul ffrosMT eoppiee, every twenly-titYi jear ; the felling of the half.gruwn forest trees, 
every sixtieth year, and that ot the lull-grown forest trees, oiu*e in a hundred years. 

.^.'{6. In the mnyias^r/nent of copjncrSj it is consiMored#"‘ssL*ntial to preserve tlie roots from 
stiiguaiit water ; the trenches originally fornietl for that purpose are from time to time 
cleared out; and the seiUrncnt and manure fiom the falling leaves, which have accumulated 
in them, are carefully spread upon the ridge, or rounded set, which the wood occupies. A 
second branch of re^ilar attention is to remove all brambles and briars ; a ibird, to 
replace the old and fading stocks by new plantations; a fourth, to tliin tlie stems witJi* 
rc'gularity and care. 

'■> 17. The sorts of tyres arc birch, oak, servic'c, a^h, in.ip c, elm, beech, poplar, aspen, wild pinc', VVey- 
mouth pine, pl.iiie, lime, larch, Spanish chestnut, and aldoi A varu'tv of pine, called the P'wiua maru 
inia, but not the pl.iiit ot tJi.it luine which is known on the coast of Italy and Greece, has been tricsl on 
the ‘5e.i-co.ist, .ind louiid to resist the* se.i-brcH‘/e It iv said extensive plantations have* been made of tlii'^ 
tree on the coast of rrarice, at Hourdeaux, .'liid that it prcHluccis excellent tiinbc'f; but whether it H 
a distinct sjjc'c 10-5, or a variety ixissc'shing .mv particul.^r ciu.ilitios, oi iiierelv the common wild or Sc’otch 
pine, in a favoiu able situation, lUies not appear Most probably the l.vst circnmst.ince is the case. The 
pine Is liable to the .ittac ks ol the IJostrichus ^unipi'rdus (yig (iJ \ 

^ ^ on the wcmkI oJ tJie old branches and ot the larva of a .specii-s of moth , 

nTfl on tJv' l ading young shoot** The moth deposits its c'ggs .nnong thu \ , 

their extremities , the turpentine or rc'sin which 'uizes Irom * ' / / / 

f the buds, ])rotects the eggs till the insect is brought out by the \ '\ 1 > '64 

warmth ot the'*’ .itinosphere, vvIumi vegetation comnu'iicc's ; it" then V llA y ' 
iiisc'rts Itself into one of the young shoots, about live* or six inc'hes below the ll/f I 1 

cud irl cj , and works upwards till it Imds its w.iy out at tile extrc'inity ' 

which at this tune bc*gm.*i to shcHtt, and lodging itsc*U in the centre ot it, pc'rlor.ttes \ \ i 

the young shoot up and down, tdl it either breaks olf, or witlu'is \ \ t 

The tlomcstic circiimslatnes of the FJciiiish fanner and his iNJ / 

servants aio depicted by Radclill’ in a favourable point of* view. \ \ 'mIh ■ y ' 

“ Nothing,” he savs, ‘‘ tends more to the unifonn advancement of’ good' \ \. J [f I 
firming, than a eeil<iin degtee of’ ease and cmnlbit in those who oceiijiy \ \ \ J ' / (j 
the soil, and in the lahoiuiiig classes whom they employ. Witliout it, j /f 

an irregjilar, speculative, and antici|Mtcny extiaetion of jiiodnce, always ' JJ J 

followed by eventu.il loss, is resorted to, in otdei to meet the emergen- \ \ ,i 
cies and difliculties of the moment; whereas, under dillerent ciremn- \ / , 

stances, the successive of a well regulalt*d course become* the \ aY\ ^ 

farmer’s object, rather tlian llie forced profit of a single year ; and wliilst \ j j 
he liimself is thus intiiiisically served, his laudloid is seemed, and ^ I 

his ground ameliorated. •'*' 

The hiborious indiistn/ tf the Flemish fanner \s> reciuited by intervals of decent 
and comfiirl.ible refreshment; and the farm-sc*rvants are treated wiin kindness and 
respect, niey nnifoi mly dine with the fanner and his family, at a clean tableclotJi, well 
supplied vvitfi spoons, vvitlj four-])ronged foiks, and every thing necessjiry for their 
convenience. In Flanders, the gentlemen are all fanners; but the faimers do not aspire 
to he gentlemen, and their servants feel the benefit. They partake with them of .i plen- 
tiful and orderly al, vvhicli idii On tidii dish, 

fiovvever, is universal, a soup, composed of buttermilk, boiled and thickened with Hour or 
rye-bread. Potatoes, s,iU jioik, salt fisb, various vegetables, and eggs are commoti ; fresh 
meat and fresh fi .h occur occasionally, thougli not for daily consumption : add to these, 
a plentiful su[)ply of butter, or rendered l.ird, which is sometimes suhsliluted ; and when 
it is recollected that these ai tu les of provision are .always made palatable by very tolerable 
cookery, it will be; allowed that tlie f.inner's table is comfortably supplied. I’he potatoes 
are always peeled, and aie geneially slewed in milk ; a particular kind of kidticyheaii, 
as mcniioued before, tiu* fere hanrof, sliced and stewed in milk also, is a frerjueut dish. 
Ko farmer is vv ithout a vv ell cultiv.ated garileri, full of the best vegetables, which all 
appear at his own table; ai. l apples are also introduced into their rookery. The great 
fruit and vegetable maikets of the towns are supplied by gardeneis who rn.ike it their 
means of subsistence; but the gaiilens of the farmers, unless in case of redundance, ate 
cultivated wholly for their own consumption." f 

*■>40 The farm-sci rants partake of their ma'-ter’s fare, c'xccpt in his rofreshmenta of tea, coH'ec, ariil 
beer , * 

.Wl The dau-tahoun ; s .are not so well provulcsl . they li.iv'c*, however, rye hrcMcl, potato***^ hutterrmlk, 
fljul occa',ioiially sonic* '•.'lit poik I'lie l.ihoiirer is, in geiu^rai, vi'iy well ible to supfwirt hiriusc'lf by his 
work: in a country ivliere .mi inu» li in.aiiii.il l.ihoiir is reipiircHl in W'eetling, the l.ihourer’s tanuly is 
occupied pretty con^iiaiitl) in Miinnn r , and in winter they spin lau h da>-'abourer h.is, in most ea.ses, a 
small quantity of land, from a rood to half an acre, for his r wri enllivation 

.*>42 yycggnr s in common times .ire '.carcc-ly to be seen, exeept in the* towns, and hut few thc*rc In 
the country, h.ihiU ol iiidceti v are kopt uji till heaUh lads ; and to meet the inflrniities ol age, the poor 
f»fwsf'ss a revenue from pious .iMii.itn.n.s, rrgul.ited b> the goveinmeiil, .nid vested by llieni in coiniiiisstoiis, 
ot whii ii the in.iyors of tlie dillerent communes are pre'.ideid.s.'re-iH-ctivc-ly, in right ot their nihi v 
54.‘J The (iot/iing of the prasanti // warm aiel i omlortihle, good shoes, stork mgs, and frequently 
gaiters of Icathci or sfniug iuieii, whu h are sold veiy ehe.'iji , thc'ii' innatir frugality lends them, ho*vevc*r, 

V > economise III those artii les, i-ubstitiiting on rn.iny oi’casioiis Mwise flannel sm'krt and wixidcn snhots, 
of which are supplied m all the pulihc markets .it about cightpeme * o.,t, I'lieir comtortnble .supply 
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of linoji is romarkabU* ; t^frc arc frw of tin* labouring rlassos witliout many chaiiKos. In riding with a 
lanrteil proprietor through a j>art ot the toiintry in which his property was situated, a neat cottage pre- 
sented itself, (he clipped hedgt which burrounded the garden, covered witli linen very white, suggested 


display, and particulaily at the beginniiig ol May, winch is a cliosen season lor this puriiose. Any 
circumstance connected with ^he cleanhnfts, liealth, and comfort ol the lower classes is interesting ; and 
to tins of which w’O have been speaking, a )teruhar degree of decency is attached If the labourer is com- 
fortable in point of apjiarel, tlic i inner is .still more so In home-work, the fanner generally protcets his 
clothes by a sinock-froi k of blue linen , and great attention to cleanliness prevails throughout h’ls operations. 

.511. WUh respect to the fnrni-li<mse, the exterior is for the most part ornamented with 
•reepers, or fruit trees trained against tlic walls; and wifi i i, the neutnebs whidi prevails 
is quite fasci lulling. Every ;ti tide of fiiiiiiture is polislied ; the service of pewter dis- 
plays a peculiar brightness; and the tiled floor is pniiflcd by frequent ablutions. 

5-1.5. The cottage of the hthourrr, tboiigli not so Avell furnished, is, however, as dean ; 
a frequent and jienodieal use of water and (he broom pervades every house, great and 
‘^nall, in the eouiitry and in (owns; origiiialiiig, perhajis, in the necessity of cleanliness, 
and tiie jiublic enforcement of it, when Elanders was visited hy the plague. 

5 h). The Flemish firmer seldom amasses riihesj hut is rarely afHictctl by jioverry : in- 
dustry and frugality are his ebaraeteiisties ; lie never looks beyond the enjoyment of 
moderate comforts; abstains from s]Hri(uous liquors, however easily tft be procured; 
never exceeds his means; pajs his rent punctually; and, in case of emergency, has 
always something to command, beyond his necessary disbursemeiUs. 

S>CT, V. Of the present State A^rKidtarc in Oermany. 

.517. The ai>iiriilfi(n‘ if (h rmaiiy is, in many respects, less different from that of Britain 
fluin is (be agrienltnre of I'Vance or Italy', it is, however, but very inqierlectly know ri in 
(his eountiy ; partly iVoni the numeious jietly' states into which the German empire is 
divifled. w liieh greatly incKM^es the vaiiety of ])o!itical eiicmnstances aflecting agiiciil- 
fure ; but piincipally fioni tlie German language being less generally cultivated by 
Ihitons, than that of France or of Italy, The outline whidi we submit is drawn chiefly 
fioni the published journals of recent tiavellei's, esjiecially Jacob, Hodgson, and Bright, 
and from onr own observations made in ESlil, |81I, and J 8‘JH. Those who desire more 
copious dct.'iils may lonsult 'I’luiei's jtnnals di r 1 aiidieiitSi haft, Hassefs Ft debeschreihangf 
and the jigrit iiltnial writings of Ha//i, Schwait/, and Krunilz. 

• 

Si'iiM.i r, 1. lieneral Vieie if the Agi leah urol ('irciimdaiices of Germany, 

.5 IS. A great ranety if sod, sti)f,ue, climntr, and i nltinr neeessaiily exist in a 

( oimtry so extensive as Gennanx. Fioni (he south of Iliingaiy to the north of Den- 
111 . irk aie inebuled iiiiwaids of twelve degrees of l.atitnde, wlu’di alone is calculated to 
piodiiee a dilference of tinqierature of twenty degrees .uul tlic effect of this difference 
of geographical ])osilion is gie.atly ineieased by the variations of surface ; the immense 
liilges of inoiinl.iins, inlets of (he sea, lakes and rivers, and extensive plains. 'fhe 
winters in Deimuiik and Fiussia are veiy severe, and last from six to eight inontlis; the 
winters in the south ol' Hiingarv are fiom one to thiee months. 'Hie south and south- 
east of Germany, comjnising part of Bohemia. .Silesia, and Ilimgary, are the most 
mountainous, and the noith east, including Fnissia and part of Holstein and Hanover, 
presents (he most level surface. The richest stiil is included in the interior and south- 
western ])ai(s; ill the imim nse plain of the Daiiuhe, from Bresburg to Belgrade, an 
extent of three hundred miles; and gieat part of Swaliia, Franconia, and Westphalia, 
'I'lie most baireii parts are (he mountains and sandy ]>lains and heaths of tlic north, and 
t'specially of IViissia , and that eoiiiitiy, and part of Denmark and Holstein, nhound 
also in svvamjis, inarslies, and stagnant l.ikes. 

5-1!). handed properly, ihioughoiit Geimany, is almost universally hehl on feudal 
tenure, and strictly eiit.iiled on the eldest son. It is generally in estates from one hnn- 
died acres upw<irds, which cannot he divided or inereascil. Most of the sovereigns have 
l.irge iloinains, ainl also the religious and civil coiporations. 

550. The fanners if Genmniy are still in many instances metayers; hut the variety' of 
thi'' mode of holding is invieh ^^vater (heie tlian in France and Italy. In some eases the 
farmer does not even find sfoek ; and in others, more particularly in Iliingai-y', he and 
liis family are little better off tluin the cultivators of Russia. In Biantlenbiirg, Sfixony, 
and part of Hanover, the farmers hold on the metayer tenure, or that of paying a fixed rent 
of corn or money, unalterable either hy landloid or teniint. In Mecklenburg, Fries- 
land, Holstein, Bavaiia, Ac., most of the propeity is free, as in Britain, and there 
agrieulture is earned to great jierfectioii. Titlies are almost iiiiivcrisal in Germany ; but 
are not felt as any great grievance. Poor-rates arc unknown. 

551. The eonseifnenec of these arrangements of landed property in Germany is a com- 
p.uativfly fixed state of soeft'ty. Tlie regiilaliuns which have forbid an augmentation , 
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of rent, or a union of /amis, and which have secured to the own^r the fuJl enjoyment 
of the use of the land, have prevented any person, except tln^ sovereign, from amassing 
an enonnoiis quantity, and ha\e preserved among the inlmhilants a species of eijuality as 
to property. 'I’here are, comparatively, few* absolutely destitute labourers, llie mass 
of the people do not live in such allluence as Englishmen; but this is more than coin- 
jiensated to them by all being in some measure 'alike. In civilised society, it is not 
destitution, but the craving ants wliich the splendour of other persons excites, wliit'h are 
the true evils of poverty. Tlie metayer regulations have hindered improvement ; but they 
have also hindered absolute destitution and enormous accumulation. (^Hodgson*) 

,'152. From the rcgulatiinis cnncernui^ landed jjrojjerh/ in Germunyy it has resulted that 
fewer paupers are found there than in our country. Some other regulations arc know n, 
which have probaldy assisted in protecting Germany from the evil of pauperism to tlie 
siune extent in w hich it exists w ith us. There is no legal piovision for paupers A 
law of the guilds, w hich extended to most trades, fortiade, mid still forbids, where guilds 
are not abolished, journeying mechanics from marrying ; and, in most countries of 
Gemiany, pcojile are obliged to have the permission of the ci\il magistrate, beft)rc it is 
legal for the clergyman to celebrate amariiage. 'Ilie permission seems to be given or 
withheld, as the parties soliciting it arc thought by the magistrates to be I'apable of main- 
taining a family o At least, it is to prevent the land from being overrun wiUi paupers, 
tliat the law on this subject has bec‘n made. 

The ofinculturol produce of Germany is for the greater part consiui^^'d there ; 
but excellent wines arc exported from Hungary and the Rhine; and also wool, flax, 
timber, bark, hams salted and smoked, geese, goosequills, the caiiar), goldfinch, and 
other singing birds, silk, &c. 

55 I. The culture of the mnlherry and rearing of the silkworm , in Germany y ai'c carried 
on as far north as llerlin ; that of the \ine, as Dresden ; and that of the peach, as a 
standard in tlie fields, as Vienna. The tmiize is little cultivated in (lermany ; but patches 
of it are to be found as far noith as Augsburg, in Swabia. Rice is cultixated in a few 
places in Westjihalia. The oli\e is not planted, because to it, even in the waimcst ])art 
of Cennany, the winters would prove fatal. 

555. The common cultivation inefudes all the diflerent corns, and many or most of 
the legumes, roots, herbage, and grasses, grown in Britain. 'I'hey grow excellent hemp, 
flax, and oats; and rye is the hread-corn of all Germany, 'i'hey also cultivate turnips, 
Hapesecd, madder, w'oad, tobacco, hops, siiflron, teasel, caiaway ; many gaideti vegelahles, 
siJcli as white beet, French beans, cabbage, carrots, parsneps, &c. ; and some medicinal 
plants, as rhubarb, lavender, mint, Ac. ; indei)eiulently of their garden culture of fruit.s, 
culinary vegetables, and herbs for apofhec.iries. The most common rotation in Ger- 
many is two corn ciops and a fallow; or, in poor lands, one or Iavo corn crops, and twt» 
or three \ ears’ rest; hut in rich lands, in the south- western districts, green crops or 
legumes intcr\cne with (hose of corn. 

55f). The hcKt /xrsftnes and meadows are in Holstein, and along the margin of tlie Ger- 
man Ocean ; and f*or the siimc reasons as in Holland and Britain, viz. the mildness and 
moisture of the winters. 'Jliere are also good pastures and ineiidows on tlie Danube, in 
Hungary; hut the great heats of summer stiiniiiatc the plants too nuieh to send up 
Howers ; and the culture there is not so perfected as to regulate tins tendency by irrigation. 
Irrigation, however, is very scientifically conducted in some parts of Holstein, and on the 
Rhine and Oder. 


557. The operations and implements of Germ.'in agriculture vary exceedingly, lliey 
are wretched in Hungary, and some ])arts of Bohemi.i, where six or more oxen may bo 
seen drawing a clumsy plough, entirely of w'ood, and without a n>ou Id-hoard. Jr» 
Deninaik, Hanover, and in I*»-ussia, they use much better ploughs, some of which have 
iron mould-hoards; and in many pla:es they are drawn by a pair of oven or horses. 
The j)l()iigh, in tlie more unproved distri.’ts, has a straight l)eam, two Jow' w'lieels, a share, 
which cuts nearly horizontally, and a woocim mould-hoard sometimes partially shod with 
iron ; it is drawn by two horses. In Friesland, and some pfuts of Holstein, the Dutcli 


swing-plough is used. Tlie common waggon 
is a heavy clumsy machine on low wheels, 
{fig 65.) 'Die theoretical agriculturists arc 
well acquainted w'llh all the improved im- 
plements of Britain, and some of them have 
been introdnci-d, especially in Holstein, 
Hanover, and Wc*stjihalia ; hut these arc 
nothing in u general view. Horses are the 
most common aniinalt' of labour in the north 



and west of Gennany, and oxen in the soutli. F;dlows are rarely well cultivated ; and 
nothing can he worse than the mode of resting lands, and leaving them to he covered with 
weeds during two or three years in succession. 
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.558. Of the live stock of Germany^ the liest breeds of working horses and of oxen are in 
Holstein, and some district between Hamburg and Hanover. Tlie best saddle horses are 
reared in Hungary. There are also excellent oxen and cows reared in that country, and 
exported to Italy and Turkey. The best sbeep are in Saxony and Prussia, where the 
Spanish breed has been naturalised. Swine are common ; but the breed is every where 
very indifferent. Goats ^rc reare(f in the moiintxiins ; and also asses and mules, 'fhe 
forests arc stocked with wild deer, boars, stags, hares, and other game. Pish a»e carefully 
bred and fattened in some places, especially in Prussia; and poultry is every where attcMided 
to, and carried to a high degree of luxury at Vienna. Uees are attended to in the neighbour- 
hood of the forests ; and silkworms in the southern distrii » , as far as IVesburg. Canary 
and other singing birds are reared in Westphalia, and exported to most parts of Europe. 

,550. The culture (f forests is jjarticularly attended to in OLi maiiy, for die same reasons 
as in prance, and the details in both countries are nearly the same. The number 
of German hooks on Forst-wlssensdiaft is astonishing, and most of the writers seem 
to consider woodlands in that country as a more eligible source of income than any other. 

.56‘0 The commnu floriculture of iicrirmny may be considered as every \nhere in a state 
of gradual improvement. Both governments and individuals have formed institutions for 
its promotion, by the instruction of youth in its principles and most enlightened practices ; 
or for the union of men of talent. The Imperial Society of Vienna, theiCit'orgical Institu- 
tion of Presbnrg, and that of the late IVofessor Timer, in Prussia, ni.-iy be mentioned 
as recent ellbrts. The farmers in Germany are particularly de(ick;nt in the breeding and 
rearing of horses, cattle, sIkm'ji, and swine. Of the latter two, they requiie new^ breeds 
from judicious crosses ; and the former require selection, and much more care in 
rearing. The implements of husbandry also require to be improved, and the importance 
of working fallows in a very dillereiit manner from wliat is now done should be inculcated. 
If ])eace continue, there can be no doubt tliat these, and all other ameliorations will go 
rajiidly forward ; for the sjiirit of agricultural improvement is at jiresent, perhaps, more 
alive in Germany than in any other country of Europe. 

,50' 1. In untiduff sorne traits (f a^onculture in the tit f event states of Gennany, we shall 
begin with Denmark at the most northerly extremity, and proceed, in the order of 
geographical position, to Hungary in the south. 


Su«sEcr. i?. Ay^rxculture if the ICingdoni of Denmarhj including Greenland and Iceland* 
5d‘2. The improrernent <f the agriculture of Denmark may be dated from IGGO, vvhe\j 
the king became despotic, and was enabled to carry measures of national benefit into 
execution without the jarring interference <»f councils The slaves of the crowm were 
immediately m.tde free, and tire example followed by several wealthy jjroprictois. Acts 
ware ])assed for uniting and consolidating landed property by equitable exchanges, and 
for preventing the right of free way ; both winch led to enelosuies, draining, and irrigation, 
'riiere are now better meailows, and more hedges and walls, in Denmark, than in any 
country of Germany of the same extent. Various institutions for instruction and reward 
w'lTe formed, and among others, in IG8G, fhe first vetoi inary schiK)l founded in Germany. 
Artificial glasses and herbage jdants enter into most rotations, and rye-grass iS peiliaps 
more sown in Holstein than any where, except in P.iigland. In a word, considering 
the disadvnnt.iges of climate, the agriculture of Denmark is in a more advanced state than 
that of any other kingdom of Germany. 


Jjtl : The Dnu/'.h Jarm-hnuset are doM rihcsl by Dr Nrale, in 1H05, as “ Bcnpr-ally built ujyon tlie same 
pl.in, li.iviii^ oxtirn.illv the .ippL'aranco ot laij;ob.iins,with roMin^ doors at c.ich end, and of sufficient si/c 
to admit loaded ‘>ne ii.iiid are the apartment!. (Heiipie<l by the tanner and his fanuly , on the 

other, (he st.ible, eow.hoii«>e, ilair>, and pigRery , in the rentre, a large •spaec, *!et afurt ior the waggons, 
plough'., h.irrowh, and other unpleinents ot huxbandry ; and overhead, the graiurv and hay-lolt " As 
the poslnla^ters are geiu i .dly f.lrme^^, it is eusloraarj to drive in at one end ; change hor.ses, and then 
drive out .it the other whieh is the case in the noith ot Germany and in I'olaiid, and more or less so in 
every part ot tJie nortfi of Kurope 

.5irt. Of the /a roar's fann/i/^ the same accoinplishetl traveller observes, "we were often agreeably 
siirpriseii at finding the livnig-apartinents fiirm>hisl with a degree of eoiiifort and neatiu'ss bordering 
upon luxury , every .irticle was subst.iiitiaMy goo«l in itself, and was preserv'wl in the gre.itest order and 
cleanliness. Thus, w hite muslin curtains, with fringes and drapene-., covered the w’lndows^ IiMiking. 
glasses and ehest.. of drawers were ^ilaeixl .iroiind , exeelient large le.ither luxU, and a profusion ot the 
best well. bleaehed linen displayetltiie industry of the gotnl lumsevvives, while their dinner tables w'ere 
0<;ii.tlly well suppluHl with dam.i*k duths, and snow-white napkins; and near the doors of the dames 
were ranged quantities ot largi-, sintj^larly .shaped, brass and copper vessels, bright as mirrors.” 

.5f»5 The ftnnensions nf some Ilf hesays, 

** is surprising , one measured 1 10 yards long, reseinhliiig 
in extent the area of Westminster Hall On the tops 
of their roofs ..ire generally displayt'd a set of antlers, 
and a wcathereoek ; on others, two horses’ heatls 
are e.uvcd out in wood, and announee the rank .if the- 
inhabitants, the antlers, or rather bulls’ bonis, denot- 
ing the house of a tenant; and the horses’ lic.«ds, that 
of a landed proprietor. 'I'liis form of building (Jtg W? ) 
seems to h.ive been adopUxl from the earnest ages 
amongst the inhabitants of northern Gennany," as 
s mi da ramies are dewribcit by ,f«annes Taisieius in the 
uuddlo ol the sixteenth century {Travels through Get vwwy, Poland^ ^c. 13.) 
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566. The rural ecommy of Lhrcnland mid Iceland has been given, itlie former by Crantz, 
.and the latter by Sir G. Mackenzie. Only a small j)art of Greenland produces pasture, 
aiul a slill smaller part grain, 'ilie culture of the last, however, is now given up. 
C’abbages and turnips grow well in the gardens, and there are some oak trees, brumbies, 
ami junipers between the and 6*5° N. hit. Sir G. Mackenzie thinks potatoes and 
barley might succeed in some places. I’here are considerable pasture faiins, a good and 
hardy breed of horses, and herils and flocks of cattle and sheep. Formers have no leases, 
but jjay rent lu kind, and cannot be removed from the laud unless it can be proved that 
they have neglected its culture; that is, they hold on the metayer system. Tlic stock of 
cattle and slieep is considered as belonging to the soil of the landlord. A tenant maj 
ijiiit his farm Avhenever he chooses, but must leave the proper amount of stock to 
be liiken by his successor. 

Subsect. 3. Of the Agriculture of the Kingdom of Prusriii. 

567. The afrriculture rf I^rnssia considerably advanced by its .second king, 

Frederic William, who is said to have impoited men from Saltzbiirg, and 

expended '25 millions of francs in building villages and distributing lands among them. 
His successor, ^'r.'derick the Great, after having procured a pei.e, made exertions in 
agriculture as extraoidiiiary as in war and architecture. He drained and brought into 
cultivation the borders of the lakes of the Netz and the Wasta, and cstabl’' bed .SACK) 
families on what before was a marsh. He drained the marsh of Fridburg, and cstaiflished 
on it 40C) families. He made extensive drainages, enclosures, and other improvements 
in lirandenburg, and in Pomerania, and built the extensive embankments of Dall.ist, in 
Friesland, by which, by degrees, a large tract of land was recovered, which the sea sub- 
merged in 1734. He formed a Council of Woods and Waters for managing the n.ational 
forests, and regulating rivers ami lakes. He established the It oval ICconomicul Society 
of Potsdam, and other societits, and cultivated a farm. He created a market for .agri- 
cultui'al produce, by the establishment of manufactures; and, in .short, he left notliing 
unattempted that might benefit his kingdom. The successors of the great Ficderic have 
not distinguished fhem.selves as encouragers of agiicultnre, with the exception ol' the 
present king, Frederic William I. 

The sufice and Siul of a count) y w exten'oer as Pru'^sia are necessarily various; 
but, nevertheless, theie aie few or no mountainous oi hilly districts, or fertile plains, 
prevailing soil is sand, and almost the whole of the country is in aration. 

561,0. The sod of the mariUme prorimes of Prusua is in general so light, that it may be 
easily ploughed with two oxen, and those of diminished size, and no great strength. 
Jacobs not unfrequenlly s<iw, on the smaller portions of land, a single cow drawing the 
plough, and whilst the jilough was guided by the owner, the covv was led by his wife, 
'riie more tenacious soils, on the banks of the streams, are commonly but of small extent. 
Hiere is, indeed, a large imrlion of land in the delta, formed by the se}i<iration of the 
Nogat from the Vistula, between Derseliaii and Marienbiirg, vvbieli, under a gootl 
System iff management, would be highly jtroduetive, and which lequires greater strength 
to plough ; there are some others, especially near Tilsit, of less extent ; hut the whole 
of dieni, if compaieil with the great extent of the surface of the country, are merely suffi- 
cient to form exceptions to llie geiieial classification which may be made of the soil. 
{Jacob on the Trade in Corn, and on the AgrieuHinr tf JKorf hern lu/rope.) 

.570. The landed estates in Prussia, previously to fJie year 1807, w ere large, and could 
only be held by such as were of noble birth, or by merchants, manufacturers, or artisans, 
who hcul obtained a patent of nubility. When the French had overrun the country, in 
1807, tliesc restrictions were removed; ar.d, by successive measures, personal services 
have been abolished, ami the whole of the enslaved peasants have become converted into 
freemen and freeholders, 'flicsc* small and numeroii'i freeholders are the occupiers aiul 
principal cultivators of the soil; rent-paying fanners being seldom to be met with, except 
in the vicinity of large towns, anil on the domains of the crown. {Ibid.) 

571. The general course if cullivaLion in Prussia is b) fallow every third year, by 
ploughing three times when designed for rye, or five tiimf-* if intendwl for wheat, and 
allowing the land to rc'^t without any crop during the wboie, of the year, from one autumn 
to the next. Most of the laud is deemed to he unfit for the growth of wheat, under any 
circumstances. Where it is deemed adapted to that grain, as much as can be manured, 
from their scanty supply of that article, is sown with wheat, and the remainder of the 
faJlow'-grouiid witli rye, I'hc portion which is destined for wheat, even in the l>est farms, 
is thus very small ; and, a.s on many none is sow n, the vvhole of the land devoted to wheat 
diH's not amount to one tenth of |^t on which rye is grown. {Ibid.) 

572. The Iwe stocky in proportion m the surface, is very deficient. According to a 
calculation by Mr. Jacob, the proportion of animals to aii^ucre, over the whole of East 
JVussia, We.st Prussia, and Pomerania, is less than one third of what it is in England. 
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573. The implements of hnsbanciry arc quite of as low a description as tlio working; 
cattle.' Tlie ploughs are nUconstructed, with very little iron on them. 'ITie harrows are 
made of wootl, without any iron, even for, tlic tines or teeth. The waggons are mere 
planks, laid on the frame loose, and resting against upright stakes fixed into its sides. 
The cattle are attached to these imidcnients by ropes, witliout leather in any part of the 
harness. The use of Uie toller is scarcely known, and the clods, in preparing the fallow- 
ground, are commonly broken to pieces by hand with w'ooden mallets. In sowing, the 
seed is carried in the apron or the skirts of the frock of the man who scatters it on the 
{ground. {IbiiL) 

574. The produce of the sod, wliether in corn or cattk, is of an inferior quality, and 
bears a low money price. 'I’hc scale of living of all classes, »s influenced by this state of 
things. The working classes, including both tiaise ulio woik for daily wages, and those 
who cultivate their own little portions of hind, live in dwellings provided with few con- 
veniences, on the lowest and coarsest food ; potatoes, rye, and buckwheat fonn their chief, 
iflul frequently their only, food j linen, fnnn flax of their own growth, and cloth from 
wool spun by their own hands, both coarse, and both worn as long as tliey will hold 
together, furnish their dress; whilst an c.iithen pot that will bear fire, fonns one of the 
most valuable articles of their furniture. (Rnd.) 

515. The improve nu'nt of the agriculture of Prussia is ardently desired' by the present 
government, and in consequence, about twx*nty-four years ago, the Agricultural Institution 
of Moegelin on the Oder, conductisl by the late Von Thaer, justly celebmted in Ger- 
many as an agricullmal writer, w-as fountled. 'liiis institution was visited by Jacob 
in IrtlO ; and from his Travels we shall give a short account of it. 

.‘)7(> I'hf Ajiricnllu)((l IttstdutwJiof ^fucgtltn is hituatwl in the country or march of Itrandcnburg, .about 
t'oi ty. foe miles Iron) Ucrliii 'I’lie cliicf profcsMir, Von Thaer, was formerly a mcdiial practitioner at 
Celle, near lyunebur^r, in the kinj^ilom of Hamn cr , and had di«>tingnished himself hy the translation 
ot various at^iKultuial works truin tlie French and FiikIisI), and by ciiiting a Mananut’ of Ruud 
Kionouni About I (SO t, the King ol Prubsia invited him to bcttle m hib dominions, and K^ve him the 
estate of Moe^rhn to improve and manage as a pattern lann 
Til. Thti I state iuuiints aj VJOO a< res. 'J'haer beg.in by erivting extensive buddings for himself, three 
proleft-'Or", a variety of trailesmcn, the requisite agruultural buddings, and a distillery. The three pro- 
l(‘ssors <ire, oiu' for mathenutio, < hemistry, .nid geology ; one for veterinary knuu ledge ; and a third for 
botany .ind the use of the ddleient vegetable pro.luetions in the Materia Mixlica, .is well as for 
entomology Ue.sides these, .in experienetsl agru ultiirist is eiigagetl, \v hose ottiec it is to point out to 
the pupils tin* nioile ol anplvmg the stienees to the prailua) hiiMiiess ot husbandry. The course com. 
inericcii in Sejil ember Iniriiig (he winter months, the time is ou iipicd in mathematics, and the first six 
books of Kui lid are studied ; and in the summer, the geometiital knowledge is iiractically applicxl to thc^ 
inc.isurcmi'iit ot kind, timber, buddings, and other obji'cts The first principles of chemistry are 
untoldeil Jlv a good hut economical apparatus various experiments .ire made, both on a large and small 
M ale For the larger experiments, the hrow-lunuse and still-house with their respective (ixtures arc 
foinul highly useful 

riTS Mmh idtention m paid to the aualj/sat/on. q/' enrioMs .soi/s, and the different kinds, with the 
rel.itivc (juantity of their (oinponent parts, are arrangetl with great order and regularity, 'I'lie classitica* 
t ion Is made with iieatnc.s.s, hy having the sjH*rimeiis of soil arrangtxl in order, and distinguishixl by 
ridl'ereiit coloui s Thus, tor instaiiee, it (he basis ot the sod is sandy, the glass has a cover of yellow 
p.iper; It the next pri'dommating earth is eale.treous, the gkasa has a w hitc ticket on its side ; if it is 
red I l.iy, it has a red tieket ; it blue clay, a blue one Over thesi* tickets, otIuTS, of a smalU'r size, 
indiiate by tlieir colour the third gnsitcst <|U.intity ot the particular sub.st.ince cont.iined in the sod 'i'his 
m.ittei m.tv .ippe.ir to many moie ingeniou-. tli.in usetul, and savouring too miieh of the (jerip^ habit of 
generalising The ( lassifii'atioii ol Voii Tli.ier is, however, as much adoptixl, and as commonly usotl on 
(lu- huge e^t it( s in Uermatiy, where ex.ut ^Ultl^tK.d .icvountsare kept, as the classihcation ot Linn.eus in 
natural liistoiy is throughout the civilisixl world 

'>7'' Tfii/e IS a large hjtiiiin gardrn, arraiigi-d on the sjstem of the Swedish naturalist, kept in 
txielhnt order, with .all the plants I.dielkxl, aiul the ly.ttin as well .ns (lerman names, A herlwrium, 
with a good eollfction ot dried iilaiit? vvhuh i.s lonstantiv inere.nhing, is oix'ii to the ex.nmmat ion of the 
pupils, .IS well .IS ski h tons ot the dillerent amiiialK, and casts ot their several parts, which must be ol 
gre.it Use m vetennarv pursuits McnUOs of <igricultur.il implements, e-piH'ially of ploughs, .are preserved 
in a museum, winch is stored as well witli such <as are common in tUTin.'iiiy, as with those usixl m 
Faigl.iiid, or other countries 

iXO 7V/I’ vanaiu, inipl' ments used on the farm are .all made hy smiths, wheelers, and cariionteis', 
ie>iding loimd the institution, the workshops .ire open to the pupils, and they are encouragevi by 
attentive iiispcation, to become masters ot tlie mure minute branelies <‘f the economy of an estate. 

Vxl The sum paid hif iach puiiil is four humlrtxl nx-dollars aniui.dly. iH'sideu which they provide their 
own beds .md bre ikfast> In this loiintrv, .such an expense pret liules the admission of all but youths of 
good tort line. K.icli h.is a .separate .tji.(rtinent. 'I'liey .ire very well behavctl young men, and their 
(onihut to e.icb other, and to tlie professors, was indite, even to punctilio. 

iS'J Jacob's opinion oj this inAtilitiion is, that an attempt is m.ide to rrowd too much instruction mtr> 
too short .1 i-ompas'., for many of Uie pupils spend but one year in the institution , ami thus only the 
loundation, and tJiat a very sligh# one, can be laid in so short a si>aco of time. It is, however, to he 
pr«*sumed, that the young men come here preparetl with u considerable previous kiiowletlge, as they arc 
mostly betwivn the ages of twenty %urd twenty- tour, and some few apiieareti to be stdl older. 

.Wl The farm at yfocffclin w.is examiiiisl by .lacob in the autumn. The soil is light and sandy, and 
the elimatc cold The wheat was put in the ground w’itli a drill of Timer’s invention, which sows and 
covers nine rows .at om-e, and is drawn liv two horses The saving of seed Thaer considers the only 
cireiimst.inre which makes drilling preferable to sowing broad-cast, as far as respects wheat, rve, barley, 

' lid (xits. 'i'he aver.age produce of who.it is sixtcH'ii bushels per acre ; nut inuc'h is sown in J*russia, as 


(J^|)ergulj) IS therefore grown for tlie winter t»od ot sheep . it is^bwn on the stubbles imintxliatcly after 
harvest, and in six wei'Ks tuiiii8lu\san heibageol which the sheej) are very fond, and which is said to be 
very nutritious. l*nlatm^s are a fa^urite iroj) ; and the smalUtubereil aiul rather glutinous ill-Aavoured 
sort coiiimori iii France and (lermaiiy is preterrixi, n.s (amtaiiiiiig more starch in pro|tortion to bulk, than 
the liiige kinds, Thaer maintains that, lH’>oiut a certain sue, the iiicie.ise ol the iKiUito is only water and 
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not nutriment. The prcklucc per acre is SIX) bushels or five tons, which, ThAer contends, contain more 
nutriment than twenty tons of turnips, because the proportion of starch^n iiotatocs to that in turnips is 
more than four to one. The soil is excellent for turnip.s, but the long series of dry weather, common on 
the Continent in the beginning or*8ummer, renders, them one of tlie most uncertain of crops. 

084. A dn-wei-v and titstillery arc the necessary accompaninieuts of every large farming establishment 
in Germany. Tne result of many experiments in the latter proved that the same quantity of alcohol is 
produced from 1(K) bushels of iiotatoes as from twenty-four ijushels of wheat, or thirty-three of barley. 
As the products of grain or or potatoes are relatively greater, the distilViTy is reguLited by that propor. 
tion. During the enforcement ut the Cotitineiital sy^tem, many experiments were tried in making sugar 
from native plants. Vou Thacr found, after many trials, that tho most profitable vegetable from which 
sugar could be made was the common garden turnip (ot which variety Jacob did not ascertain), and 
that whilst sugar was sold at a rix.dollar the ^uiui, it was very proliUible to extract it from that rout. 

e samples ot siipr made during that pcriotl from clifferent roots, the processes, and their results, a^’e 
carefully preserved in the museum, but would now be tedious to describe. They arc certainly equal in 
strength of sweetness, and those refined, in colour and hardness, to any produced from the sugar-caiiu of 
of the tropics. 

585 The improvenient of the breed q/* sheep^ which has been an important object of this establishment, 
as far as the nnoness of the wool is regarded, has admirably succeeded, liy various crosses from select 
Merinos, by scxlulously excluding from the flock every ewe that had coarse wool, and, .still more, by 
keeping them in a w'ann house during the winter, Von Thacr has brought the wool of his sheep to great 
fineness, far greater than any that is chppwi m Spam ; but the improvement of the carcass has been 
neghtteci, so that bus, like all otJicr (Jerman mutton, is very indilfereiit. 

58U. The vnnoiu kinds of u'ovl have been arranged b> Von Thaer, with the assistance of the professors 
of the institution, on cards ; aiul the fineness of that prmUiced from difterent races of sheep, is dis- 
criiiiinated with geometrical exactness. The finest are soiiie spoeimeiis from Saxony, his own are the 
next. The fine Spa.. ish wool from la'on is inferior to his, m the proiKirtion eleven to sixteen. The 
wool from Botany Bay, of whuh ho had spe<*imens, is inferior to the Spanish, lie h.id arranged, by a 
similar mode, the rel.itive fineness of tho wmils produeetl on tlie different p.irts of the LikIv of the shex-p, 
so as to bring under the eye, at one view', the comiurative value of the diiferent parts of lie fleeces j 
and he had, also, ascertained the proportionate weight of those diiflTeiit parts. The application • f optics 
and geometry, by wdiich tho scales that actoiiipany the specimens are constructed, is such as to leave no 
doubts on any mind of the accuracy of the results. The scales, indeed, show' only the fineness, and not 
the length of the fibre; which is, 1 believe, of considerable importance in the process of sinnning. The 
celebrity of the Mocgelm shtvp is so widely diffbscd, that the ewes and rams are sold at enormous prices 
to the agricultun.sts in East ITussia, Boland, and as tar as Uu.ssia. 

587. The breeding of cuu'S and the wonaet went vj ndany arc secondary objci ts, as far as the mere 
farming is regarded ; but it is attended to with care, for the sake of the pupils, who tlius have before their e>cs 
that branch of agricultural pr.Kticc, which may lx* beneficial on some soils though not acl.iptiKl to this. 


favourite toOd in Germany at the tables of the rich, it alwrays scorns very unploasiint to an Englishm.in. 

588. The ploughs at Moegclin are better constructed than in most parts ot (ierinaiiy 'J’hey rcsoinblc 
our (xmimon swing.plougli, but with a broadtT fin at the point of the .share. 'I'lio iiioiilil-loanl is con. 
structrHl on a very good principle and with great skill; the convexity of its foro-iMit so gradually 
.changing into concavity at the liinder-part as to turn the soil completely upside down. The land is 
cleanly and straightly ploughed, to tho depth of six and a half or seveu inches, witli a pair of oxen, 
whose usual work is about an acre and a quarter eai h d.iy 

589. A threshiug.maihinc is rarely uswl, and only to show the puinis the principle on winch it is con- 
structed, and the effect it prodiues , but having neither wind nor water macnniery to work it, the fl.nf is 
almost exilusively used, the threshers receive the sixteenth bushel tor their l.dxiur 'Die rate of wages 
to the labourers is four groscheii a day, winter ,«id summer, Iwsides winch, they are provitlcd with 
habitations and fuel. ITie women receive from two to three grosihen, according to their stienglh and 
skill They bve on rye-bre.id or ixitatocs, thin soup, and scarcely any animal local but bacon, and a very 
small portion ev'n of that ; yet they look strong and healthy, and toler.il)ly clean. 

590. The eulture of the vine and the naring of the silkworm arc earned on ui the more southerly of 
the recent territorial accessions which have been made bj Trussia. 'J'hc c ultiire of cubiiar> vegetables is 
carricxl on round Erfurth, and other towns iurmshc*d writh themwhase ncigldxnirhoods arc* less tavonrable 
for their growth Garden seeds are also raised at Erfurth, and most of the seedsmen of fiermany 
supplicxl With theia Anise, cunary, coruncler, mustard, and |xcppy seeds are grown for distillers auil 
otners, and woad, iiUidder, teasel, saffron, rlmliarb, &c , for dyers and druggists 

.591. The presciU king oj Prussia lias done mucli for agric ulturc*, and is said to design more, by lesson- 
ing the feucial claims of the lords, by permitting estates even of Kmgtitly tenure to be pun 11 x 81 * 1 ! I»y 
burghers and noii-noliles ; by sim])lil)ing the modes of conveyance .ind investiture; by setting an 
example of renouncing most of the feudal dues on his v.ist patrimonial estates , and f>y making good 
communications by roads, rivers, and canals, through his extensive territories. {Jacob's Travels^ 189.) 

SuBSECT. 4. Of the Agriculture of the Kingdom of Hanover, 

592. The agriculture of the kingdom if Hanover ha.'> been depicted by Hodgson as it 

appeared in 1817. TIic territoiy attaclicd to tlie free town of IJanover, previously to its 
elector being made king of Britain, was very triiling ; but so many dukedoms and other 
provinces have been since added, that it now contains upwards of 11,015 square geo- 
gTJipliical miles, and 1,314,104 inhabitants. ^ 

593. An agrumltural sotiettf was founded in Hanover in 1751, by Geo. II., and 
about the same time one at Celle in Luneburg. 'Hie principal business of the latter 
was to superintend and conduct a general enclo.su re oi* dll the common lands* it wa.s 
conducted by Meyer, M ho wrote a large work on the subject. The present Hanove- 
rian ministry are following up tlie plans of Meyer, and, according to Hodgson, are 

extremely solicitous to promote agriculture." 

594. The landed jrrojterty (f Hanovtr may be thus arranged ; — One sixth belongs to 
tjic sovereign, possibly three sixths to the nobles, one sixtli to tlie corporations of towns 
and religious bodies, and less tliait Que: ^ixtii to persons not noble. The crown lands are let 
to noblemen, or rather favourefi persons, at very moderate rents, who either farm them o» 
sublet tlicm to farmers. Hicre are six hundred and forty-four nohle properties, but 
few of tliem with mansions, the proprietors living in towns. For a nobleman to live ii. 
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the country without bMiig a magistrate, or without holding some office, is looked on 
as degrading. no<lgsi>n tnet with only three instances of nobles cultivating their own 
estates, and then they lived in towns. Tl^e fanners of *these estates are Imuers or 
peasants, who hold from ten to eighty acres each, at old fixed rents and services long since 
established, which the landlord has jjfo power to alter. “It may be from this cause 
tliat so few nobles reside ift the country. They have in truth no land, but what is occu- 
pied by other people. The u^e of these small portions of land on certain conditions, is 
the property of the oeeu])ier, which he can sell, as the stipulated rent and services are the 
properly of the landlord. The bauer has a hereditary right to the use ; tlic landlord 
a* hereditary right to be paid for that use.** 

59Jj. The land of relif^us corporations is let in the same manner as the crown lands. 
That of towns is generally divided into very small lots of twelve or ten acres, and let to 
the townsmen as gardens, or for growing potatoes and corn for their own consumption. 
Almost every family of the middling and poorer classes in towns, as well as in the country, 
lifts a small portion of land. Most of the towns and villages have large commons, and 
tlie inhabiUints have certain rights of grazing cows, ^c. 

596. 'The occupiers of land may be divided into tw o classes, metayers and leibeigeners. 
The first occupy from eighty to tw'enty acres, and pay a fixed corn or money rent, which 
the landlord cannot alter; nor can he refuse to renew the lease, oi^the death of the 
occupier. The money rent paid by such farmers varies from seven to twelve shillings 
per acre. The term leibcigener signifies a slave, or a person who owns his own body 
and no more. He also holds his land on fixed tenns independently of the will of his 
lord. His conditions are a certain number of days* labour at the dilferent seasons of 
sowing, reaping, &c., bringing home his lord’s fuel, supplying coach or cart horses when 
wanteil, and various other feudal services. The stock of tlie leibcigener is generally the 
property of the landlord, who is obliged to make good all accidents or deaths in cattle, 
and to sui»i)ly the family with food wdieii the crops fail. This wretched tenure the 
governments of Hanover, I’russia, and Bavaria arc endeavouring to mitigate, or do away 
altogether; and so much has already been done tJiat the condition of the peasants is said 
to be greatly superior to w'hat it was a century back. 

591. 'The free landed property of the kingdom of Hanover lies principally in Fries- 
land and the marsh lands. There it is cultivated in large, middling, and small fanns, as 
in England, and the agriculture is evidently superior to that of the other provinces. 

506. 'The iar^e farmers of Hanover have in general extensive rights of pasturage | 
keep large flocks of sheep, grow aitifichd grasses, turnips, and even florin; and have 
permanent pastuies or meadows. Sometimes a brew'ery, distilleiy, or public house, is 
uniU‘d with die farm. 

599. The farm of Coldingen, within eight miles of Hanover, w as visited by Hodgson. 
It contained two thousiind six hundred acres, witli extensive rights of pasturage: it 
belonged to the crow'ii, and w'ns rented by an amptman or magistrate. The soil was a 
free brown loam, and partly in meadow', liable to l)e overflowed by a river, 'fhe rota- 
tion on one pait of the arable lands was, 1. drilled green crop; 2. wheat or rye; 

3 clover ; 4, wheat or rye ; 5. barley or peas ; and 6. oats or rye. On another portion, 
fallow’, rape, beans, the cabbage turnip or kohl-rabiy flax, and oats were introduced. 
Seven ]);iir of horses and eight pjur of oxen were kej)t as working cattle. No cattle 
were fattened; hut a portion of the laud w’as sublet for feeding cows 

(lOO. O/" there w'oie two tbousaiul two huiiitrccl, of across botweeu the Rhenish or Saxon breed 
and the Merino. attention was pant to the carc.iS8, but only to the wool. 7'he “ shepherds were all 
dressed in lonj; white linen co.tt.s, and white linen smallclothes, and w’ore Urge hats cocked up behind, 
and ornamcntisl by a large htocl buckle. Thev .all lookc<l rcspeiiable and clean. They were paid in pro- 
portion to the success ol the Hock, and h.ad thus a considerable interest in watching over its improve- 
ment. They rei'cived a ninth ot the protits, but also contributed on extraordinary occasions ; such as 
buying oilcake for winter food, when it was necessary, and on buying new' stock, a ninth ol the expenses. 
'J'he he.id shejilicrd h.ul two ninths of the profits,*’ 

GDI i)J the workmen on this farm, some were |>aid in proportion to their labour. The threshers, for 
example, were paul with the sixteenth part of what they threshed. Other labourers were hired by the 
day, and they received about sevenpeiire. In harvest-tnne they may make eightpcnce. Some are paid 
by the piece, and then rcci'ivo at thg r.ite of tw’o shillings for cutting and binding an acre of corn. 

602. 'The farminfT of the %uUirators of free lands resembles that of England, and is 
best exemplified on flic Elbe^ in the neighbourhood of Hamburg. A distinguisliing 
characteristic is, that the farln-hoiises arc not collected in villages; but each is built on 
the ground its owner cultivafes. “ This,” Hodgson observes, “ is a most reasonable 
plan, and marks a state of society wliicli, in its early stages, was different from tliat of 
the rest of Germany, when all the vassals crowded round the castle of their lonl. It is 
an emblem of security, and is of itself almost a proof of a different origin in the pcojile, 
and of an origin the same ns our owm. So far us I am acquainted, this mode is fol- 
lowed only in Britain, and in Holland, on Uic sea-coast, fVom the Ems to the Elbe, to wliich 
Holstein may be added, and the vale of Arno in Italy. It is now follow'cd in America ; 
and wtf may judge that this Veasonable practice is tlie result of men tliinking for them- 
selves, and following tlieir individual inti^rest.” ( TratWi, vol. i. p. 247.) We may* 
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add tlwt it i.s also followed in great part of the inoiintainniis regioits of Norway, Sweden, 
and Switzerland. (See SraMf/tnana and liakcmiCs 'l\reiittnHe.) 

6()3. Many proprUtors a/l J'tec lands 'near Jf<ttnbur» also fanii them. Speaking of 
Uiese fanners, Hodgson observes, “ compared with the other farmers of Germany, they 
live in afHuciice and s[ileiidour. They eat meat thr^'p or four times a day, and instead of 
being clad in coarse woollen, w'hich has been made by their wives, they wear fine Knglish 
clothes, and look like gentleman. Tlieir sons go for soldier oflicers, and their danglitei-s 
are said to study tlie Journal ties Modes. The proprietors ride into town to take their 
coffee and play at billiards, and Jjear and tell tlie news, and at home they drink their 
wine out of cut glass, or tea out of china, llieir houses are all surrounded by lofty 
trees and handsomely loid-out gardens; the floors are carjicted, and the windows of iilatc 
j^lass. 'n»e dw^clling-apiu-tments, the barns, and the places for the cattle, fire all covered 
%vitli one immense roof, and every house looks something like a palace surrounded with 
a little park. The pn)prietors direct the agriculture, without working a great deal them- 
selves, and resemble much in their hearty maimers English fanners.” 

601. In Friesland they use a sAving -plough, knowm in England as the Dutch plough, 
the mediate origin of the Hotlierham plough, and remotely of Small’s Scotch plougli. 
Even the cottagei-s who rent free lands are totally dilfereiil from the bauers. llieir cot- 
tages are whiteow*ashed ; and they have gardens neatly enclosed, plnnted with fruit trees, 
and carefully cultivated. Such is the influence of liberty and secunty. 

605. The fanning of the bauers, like that of the metayers, i.s prescribeci by the lease, 
and consists of two crops of corn and a fallow. ** Sometimes,” Hodgson observes, “ tliey 
may sow a little clover, lucerne, or spergel (spurry) ; but they seldom ha\e meadows, 
and keep no more cattle than is necessary for their work, and those the common lands 
can feed ; sheep are only kept where there are extensive heaths ; one or two long-legged 
swine are common ; and poultry, llie large fanners sometiine.s plough with two om‘u ; 
but the bauers, exce[)t in the sandy districts, invariably use horses. AV^hen they are \erv 
poor, and have no horses, tliey em[)loy their cows. Two or more join tlieir stock, jiul, 
wdth a team of four cows, they plough very well. Sometimes they woik their land with 
the spade. Tlie houses of the bauej*s in Haiuner, as in most parts of (Jennany, are 
built of whatever materials are most readily come at, put together in the coaisest 
manner. Tliey are seldom either painted or white-washed, and are miaccompanied by 
citlier yards, rails, gates, gardens, or other enclosures. Tliey seem to be so imicli 
employed in pro\iding the mere necessaries of life, that tliey have no time to attend 
to its luxuries. A savage curiously carves tlie head of liis war spear, or the Iiaiulle 
of hi.s hatchet, or he cuts his own face and head into pretty devices; but no German 
bauer ever paints his carts or liis plouglis, or ornanienLs his agricultural implements. ’ 
(Vol. i. 216.) 

606. 7b improve the agriculture of I/atiorer, Hoilgson justly observes, “ the simplest 
and most eflectual way wouhl bo for government to sell all the domains by auction 
in good-sized farms, as the Pnissiaii government has done in its newly ac(|uirc<d 
dominions.” This would end in introducing tlie Nortluimberlaud husli.'iiulry, to v\liich, 
according both to Jacobs and Hodgvm, the soil and climate are well adapted, and doubh- 
the present pro<luce would lie prtxliiced. 7o these improvements we may suggest 
another, that of limiting the rank of noble to the elilest son, so tliat the rest might without 
disgrace engage in agriculture or commerce. This liLst iniproveineiit erpiajly wanted 
for the w'hole of Germany. 

SuJisECT. 5. Of the present State of JgrieuUure in Samnih 

607. The hnsbnndn/ and slate of landed jyroperty in Sarony have sti much in common witli 
that of Hanover and Prussia, that it will only he requisite to notice the few features in 
w'liich they differ. 

608. The culture of the vine and the silktcorm are carried on in Savony, and the Iatt(‘r 

to some extent, nie vine is chiefly cultivate*! in the margravate, or civnnty, of Tlu‘issen, 
and entirely in the French manner. Tl‘e miilberrj* is nmre generally planted, Jin<l 

chiefly to separate properties or fields, or to fill up odd corn|.'rs, or along loads, jis in the 
southern provinces of Pru.ssia and Hanover, and in I*.anc;c. 

609. The wool if Sarony is reckoned the finest in Germany. There are tJiree sorts, 
tliat from the native shojt-woolle<l Saxon slicep ; that from the produce of a cross 
between thi.s breed and the Merino; and that fiom the pure Merino. In 18If», Jacob 
inspected a flock of pure Merinos, which produce*! wool that 1 k‘ was tol*l was surpass*'*! 
by none in fineness, and the price it brought at market. It was the projierty *)f tlie l*ir<l 

.of the soil, and managed by the amptman, *>r farmer of the m.'inorial ari*l *)ther rights. 
Till the year 1813, it consisted of ICXK) sheep; lint so many were c*>nsiimed in that year, 
first by tlic French, and next by the Swedes, lh.it they have not been able to rejihice them 
further than to 650. 17ie land over which they range is ^^xtensive ni\*l dry ; n<j/l goiwl 
*' enough to grow flax ; but a course of 1. fallow, 2. p*'tat*)eH, 3. rye or barley, was followe*!, 
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and the straw of the i^c and barley, witli the potatoes, constituted tlie winter food of the 
alieep. ( Travclsy p. 265. ) • 

6*10, The general rotation of cropH in Sq^ont/, iiccording to Jacob, is two corn cro|>s, 
and a fallow, or two corn crops and pease. Tliere are some exceptions j and cabbages, 
turnips, and kohl-rabi are occasionally to l)c seen. Tlic ])lough has two wheels, and is 
drawn by two oxen ; “ aud sometimes, notwilbstanding the Mosaic prohibition, with a 
horse and a cow.” Tlicre aie some fine meadows on the Iwrders of the brooks neafthe 
villages; but they arc in geiieial much neglected, and for want of draining yield but 
coarse and rushy grass. Tlie houses of the farmers m:e in villages, the largest for the 
Amptman, and the next for the metayers and leibeigeners. ' The whole tract of land, from 
Meissen to witliin two English miles of Leipsic, is a siindy loam, admirably calculated 
for our Norfolk four-course system, by w'hich it would be enabled to maintain a great 
quantity of live-stock, and produce double or treble the quantity of corn it now yields. 
In the whole distance from Wurzen, about fiiteen miles, 1 saw but three flocks of sheep ; 
luvo w'cre small, the other, w'hich I examined, consisting of about one thousand ewes, 
wedders, and tags, belonged to a count, whose name J did not ascertain. As he is lord 
of a considerable 'tract of country, the flock has the range of many thousand acres in the 
summer, and in the winter is fed with chopped straw and potaliic^-. Upon our system, which 
might he advantageously introduced, the same quantity of land would Ai.-finUiiii ten times 
as many sheep, and still produce much more corn than it does at present.” {^IbuL 

(51 1 The cows near the vit/o^cs, lietwcon Moi>sc‘n and Loipsic, w ore numerous compareil m itii the 
but generally looked jKior. “ As I haw," (ontiniu'h Jacob, “ no hay or i oui stackt> in tlie whole distance, 

I had been nuzzl<sl to conceive in what manner their cows conld be snjtpoifed through the winter I'pon 
enquiring, 1 learnt a mode ol keeping them, which was quite new to me, but nlinh I cannot condemn 
The land is favourable to the growth ot cabbages, and abundant quantities arc rais(‘d, and lorm a material 
article of human sut.tenancc, the surnlus, wliuh this year Is considerable, made into sour-krout, with 
a h‘8S portion of salt than is ajqdied wlien it is prepared as ftHsI lor man "I'lns is foiiml to he ver) gocnl 
for cows, and fa\ ourable to the mcreaRe of their milk, when no green food, nor any tiling lait straw can 
lx* obtained ’’ A, .JO;} ) 

dli?. 7'he land wtthin two antes qf I.eipsn- is almost wholly in gardcn-culture, and is \astly productive 
of every kind of culinary vcgct.ibic. The Iruit trees and or«*hards, notwithfitanding inanv ot them showed 
vestiges of the war, HurpriseilJacol) by their abundance The inhahitanls subsist much less on animal 
fiK’d than we do, but a i.irger quantity of Unit and vegetables is consumed, anil hence they have greater 
inducements to imimnc their qnalit>,and to imTcase their quantitj, tlnui exist in tliosc rural ilistricts of 
Great Britain which arc removed fn'un the great towns 

bill. Jacob's oinnion of the n^ricuflurc (f Saxony is, that it is equal to lliat of Prussia. 
In one respect bo thinks it superior, as no portion of the boil is wholly witliout somq 
cultivation; lint tliat cultivation is far below what the land requires, and the produce 
much less than the inhabitants must need for their subsistence. 

Subsect. 6. Of the present Slate of j-luncaltufc in the Kin^doin of Bavaria. 

614. Bavai-iaj till latclip was one tf the most backward covntrics of Gennany, in regard to 
every kind of improvement. A Iiigoled ainl ignorant priestiiood, not content w’ilh possess- 
ing a valuable portion of tlie lands of the country, luul insisted on the expulsion of tJie 
Protestants, and on the strict observance of the endless holidays and ahsurd usages which 
impede the jirogress of industry among their followers. “ Jlence a general habit of 
indolence and miserable backwaulne^s in all arts, and especially in agriculture; and in 
point of learning, a complete contrast to the iioith of Gennany.” During the electorate 
of Bavaria, one of its electors, contemporary with Joseph II. of Austria, desirous of 
introducing improvements, abolislied monastic orders in some jiarts of bis dominions ; but 
the people w'cre not ripe for such a change, notwitlistanding the existence of masonic 
societies, ignorantly supposed to have rendered tliem ripe for any sort of revolution, 

615. The a^iiculhn-al improvement of RaroWu commenced at the lime of the French 
revolution, when the church lands were seized by the government, and sold to the people, 
and a system of schools w as established in eveiy canton or parish, for the education of tlie 
lower classes. Soon afterwards agriculture was taught in tliese sch.ools by a catechism, 
in the same way as the Christian religion of Scotland is taught in the schools there. In 
consecjuence of tliis state of thyigs the country is rapidly improving in every respect, and 
will stion be equal to any olhei in Germany. The names of Montcglas and Ilozzi should 
not be passed over in tin's brief statement ; nor that of Eielithal, who spent upwards of a yeiur 
ill Britain, and chiefly in Scdtrniid, to study its agrieulture, wliieh lie has intioduced on 
his estate near Munich by a Scotch manager and a Scotch rent-paying farmer. 

616. 2Vie surface of Bavaria is moiintainuus towards the south ; the ground lising in 
llie direction of the Alps, and containing a number of lakes and m.irshes. To Uie 
northward are extensive plains and also wooded nioiintaius ; round Niiivmherg is a tract 
of warm sandy soil, and along the Danube arc occasional plains of fertile alluvion, jiartly 
in meadow and partly under com. 

617. TVkf crops cuitivated are tlic usual corns, legumes, and roots; and the pnalucc 
of corn»and tuniips, under pi^pcr culture, is equal to what it is in the north of England, or 
in Haddingtonshire. In the dry w^arm sand around Nuremberg garden seeds arc raised * 
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to such an extent as to supply tlic greater part of Gennany and a part of France, and tliey 
are even sent to Holland and England. c 

618. The foresta of Havana are extensive; and, in consequence of a law of the state, 
all the public roads are bordered with rows of fruit ti-ees, chiefly the cherry and the apple. 
These trees are raised in nurseries by tlie government, and sold at cost. 

t 

Subsect. 7. Of the present State of Agriculture in the Empire of Austria* 

619. Agriculture is in a very backward state throughout the whole of the Austrian 
dominions* 'I’he soil, surface, and climate are almost every where favourable for hus- 
bandry ; but the political circumstances of tlie country, and the ignorance of its 
inhabitants, which is greater than in most other parts of Germany, have kept it in nearly 
a fixed state for several centuries. Various attempts have been made during the eighteenth 
century to improve the condition of the peasantry, and simplify die laws relating to 
landed property, especially by Joseph II. ; but diey have produced no effect, chiefly, as 
it appears, because too much was aitempted at once. There arc agricultural societies at 
Vienna, Pcsth, Prague, and other places; and a very complete agricultuial school has 
been established at Kcszthcly in Hungary, by the patriotic Graf Festetits. A copious 
account of it h;Ls been given by Dr. Bright (Travels in Hungary^ in 1814, 311. ct seq.), 
by which it appears much more extensive than those of lIoiv\)l or Moegclin. 

620. The landed property f Austria is under similar circumstances of division an^J 
occupation with that of the rest of Gennany. Perliaps the number oi l<>rge estates is 
greater in proportion to the small properties. In Hungary diey are of immense extent, 
and cultivated almost entirely by their proprietors. “ In consitleiing a Hungarian pro- 
perty,” Dr. Bright observes, we nmst figure to ourselves a landed propiietor possessing 
ten, twenty, or forty estates, distributed in different parts of the kingdom, reckoning his 
acres by hundreds of thousands, and the po.asants upon his estates by numbers almost as 
great ; and remember that all this extent of land is cidtivated, not by farmers, but !)y liis 
ow n stewards and officers, who have not only to take care of the agricultural management 
of the land, but to direct, to a certain extent, the administration of justice amongst the 
people; and we must further bear in mind, that perhaps one third of this extensive 
territory consists of the deepest forests, affording a retreat and shelter, not only to beasts 
of prey, but to many lawless and desperate cliaraetors, who often defy, for a great length 
of time, the vigilance of the police. We sliall then have some ftiint conce|)tion of the 
situation and duties of a Hungarian magnate.” 

621. To conduct the business (f such extensive domninsj a system of officers is formed, 
which is governed by a court of directors ; and on well regulated estates, this band of 
managers exhibit, in tlieir operations, all the subordination of military, and the accuracy 
of mercantile, concerns. For this purpose an office is established or near the estate 
on which the magnate resides, in which a court of directors is held at stated periods, 
usually once a week, lliis court consists of a president or plenipotentiary, a director 
or solicitor, a prefect, auditor, engineer or arcliitect, a fiscal for law affiiirs, the keejicr 
of the arcliives, besides a secretary, clerks, Ac, Its business is to review all that has 
taken place on the different estates, whether of an economical or judicial nat ire, to 
examine accounts, and regulate future proceedings. Tlie steward of each .separate estate 
has also a weekly court. It consists of the fiscal or lawyer, the bailiff, the forest master, 
the engineer, the treasurer, foreman and sub-foreman, police officers to guard prisoners 
and keep tliem at work, forest- keeper, rangers, and a gaoler, I'lic estates of Prince 
Esterhazy, which are the largest in Europe, of Graf Festetits, and Piince Ballliyani, are 
examples of this mode of government and culture ; of which it may be observed, tliat, like 
many German plans, it is very accurate and systematic, but very unproductive of profit, 

622. The crown has immense tracts of lamhy especially in Gallicia ; and, independently 

of these, the personal estates of the reigning family amount to upwards of 1(X),0(X)^. 
sterling a year, all of which are farmed by stewards. In tlic Moravian, Bohemian, and 
Austrian districts, however, wherti the estates are not so large as in Hungary, and the 
people in rather better circumstances as to property and know ledge, tliey arc frequently 
farmed on the meyer system. C 

623. The Austrian d^nnimonsy like the rest 67 _ ^ yii 

of Germany, are unenclosed, with the usual 

exceptions ; the fariii-lifiuses and cottages are 

usually built of wocmI, and thickly covered ^ 

with thatch or with shingles. ITic cottages 

are remarkably uniform in Hungary, and vil- ... 

lage scenery there, according to Dr. Bright, 

must be the dullest in Europe. Not less so 

are their cultivated plains. Speaking of a plain near Presburg, he says, The peasants 
were employed in plougliing the land, and my driver (fg. 67.) cheered the way by a 
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Sclavoni^n song. But let no one be induced, by these expressions, to figure to his 
imagination a scene of rural deliglit. 'i'he plain is unenlivened by trees, uninterscctcd 
by hedges, and thinly inhabited by human beings ; a waste of arable land, badly culti- 
vated, and yielding imperfect crops to proprietors, who are scarcely conscious of the extent 
of territory they possess. It is for some branch of tlie families of Esterhazy or Palfy, 
known to them only by i^ame, Iha^lhe Sclavonian peasants who inhabit these regions are 
employed. Their appearance bespeaks no fostering care from the superior, no independ- 
ent respect, yielded with free satisfaction from the inferior. It is easy to perceive that all 
stimulus to invention, all incitement to extraordinary exertion, arc wanting. No one peasant 
Jids proceeded in the arts of life and civilisation*a step fa; ilier tlian his neighbour. When 
you have seen one, you have seen all. From tlic same little hat, covered with oil, falls 
the same matted long black hair, negligently plaited, or tied in knots; and over the 
same dirty jacket and trowsers is wrapped on each a cloak of coarse woollen cloth, or 
sheep-skin still retaining its wool. Whether it be winter or summer, week-day or 
^bbath, the Sclavonian of this district never lays aside his cloak, nor is seen but in heavy 
lK>ots. 

624. I'/icir instruments of at^ricvlture 68.) arc tliroughout the same ; and in all 
tlieir habitations is observed a perfect uniformity of design. A wide muddy rotid separate'^ 

two of cottages, 

. which constitute a vil- 

lage. From amongst 
tlicm, there is no possi- 
bility of selecting tlie best 
or the worst ; they are 
absolutely uniform. In 
some villages the cottages 
present their ends, in 
otliers their sides, to the 
road ; but there is sel- 
dom this variety in the 
same village. The in- 
terior of the cottage is m 
general divided into three small rooms on the ground floor, and a little space in die roof 
destined. for lumber. The roof is commonly covered with a very thick tliatch ; the wall* 

are whitewashed, and pierced towards the road by two small windows. The cottages 
are usually placed a few' yards distant from each other. The intenening space, defended 
by a rail and gate, or a hedge of w icker-work Uiwards the roiid, fonns the farm-) aid, 
which runs back some w'ay, and contains a shed or outhouse for the cattle. Such is the 
outward appearance of the peasant and his habitation. 'I’he door opens in the side 
of the house into the middle room, or kitchen, in which is an oven, constructed of clay, 
well calculated for baking bread, and various implements for household puriioses, which 
generally occupy tliis apartment fully. On each side of the room is a door, communicating 
on one hand with the family dormitory, in which are the two windows that look into the 
road. This chamber is usually small, but w'cll arranged ; the beds in good order, piled 
upon each other, to be spread out on the Hoor at night ; and the walls covered witli a 
multiplicity of pictures and images of our Saviour, together w ith dishes, plates, and vessels 
of coarse earthenware. The other door from the kitchen leads to the store-room, tlie 
repository of the greater part of the peasant’s riches, consisting of bags of grain of various 
kinds, both for consumption and for seed, bladders of tallow', sausages, and other articles 
of provision, in quantities which it would astonish us to find in an English cottage. We 
must, however, keep in mind, that the harvest of die Hungarian peasant anticipates the 
income of the whole year; and, from die circumstances in which he is placed, he sliould 
rather be compared with our farmer than our labourezw The yards or folds between die 
houses are usually much neglected, and are the dirty. Nli^tacles of a thousand uncleanly 
objects. Light carts and ploughs {Jig. 68.}, with which the owner performs liis suited 
labour, his meagre cattle, a loose rudely formed heap of hay, and half a dozen 
ragged children, stand there* in mixed confusion ; over wdiich direc or four noble dogs, 
of a peculiar breed, reseniblihg in some degree the Newfoundland dog, keep faithful 
watch.” (Ti'av. in Hung., 19.) 

625. The agricultural produce of Austria is more varied than thgt of any other part of Ger- 
many. Excellent wheat is culdvated in Gallicia, where die soil is cliicfly on limestone, and 
in the at^oining province of Duckowdne ; and, from both, immense quantities are sent dow'ii 
the Vistula to Dantzic. Wheat, rye, and all the other corns, are grown alike in every 
district, and the quantity might be greatly increased if there were a sufficient demand. 
Maize is culdvated in Hungary and Transylvania; millet in Hungary, Sclavonia, and 
('arinth^; and rice in the •marshy districts of Teineswar. Tobacco is extensively 
cultivate in Hungarv, and excellent hops are produced in Moravia and Bohemia. It is ' 

U . 
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estimated that about a sixth part of the Austrian dominions is undci tillage. The most 
common rotation is two com crops, and fallow or rest. c 

626‘. The Austrian province of M(mma is very fertile ; and, with the exception of some 
districts of tlic Nctlicrlands, scarcely any part of the Continent is so well cultivated. 
It bears too, a larger proportion of wheat Uian any other district in the east of Europe. 
Of the winter corn, wheat is estimated at one fourth, and rye a^, tliree fourtlis ; whereas, 
in the adjoining province of Silesia, the land sown witli rye is nearly ten times that sown 
with wheat. Moravia is defended by the Carpathian mountains from the cast winds ; 
and tlie harvest, the whole way from Teschen to Olmutz, and indeed to Brunn, is nearly 
six weeks earlier tlian in Silesia. Tliis better state of tilings arose from the circumstance 
of Moravian agriculture finding domestic consumers, it is the chief manufacturing 
province of tlie Austrian empire. A greater proportion of the population can afford to 
live on meat, and to use wlieatcn flour ; and hence the agriculturists find a market near 
home for their productions. The demand for animal food, too, being greater, a greater 
stock of cattle is kept, and more of the land is destined to clover and oUier green crops ; 
and it may thence be inferred, tliat tlie growth of corn does not exhaust tlie land, so much 
as the cattle, by their manure, renew its prolific qualities. {Jacob on the Trade in Corn, 
and on the Agriculture of northern Europe.) 

627. The vinJ A cultivated to the greatest extent in ^Jungary'. The well known 
Tokay is raised on tlie last cliain of the Caqmthian hills, in the neighbourhood of the 
town of Tokay, 'llic ‘district extends over a space of about twcutv English miles. 
“ Throughout the whole of this country it is tlie custom to collect the grapes which 
ha\e bei'ome dry and sweet, like raisins, whilst hanging on the trees. They arc 
gathered one by one ; and it is from them alone that the prime Tokay, or, as it is tenned, 
Tokay Aiisbruch, is prepared, which, in 1807, sold for 100 florins the cask of 180 
halbes on the spot. They arc first put together in a cask, in the bottom of which holes 
are bored to let that portion of the juice escape which will run from them without any 
pressure. This, which is called Tokay essence, is geneially in very small quantity, and 
very highly prized. The grapes are then put into a vat, and trampled with the bare 
feet, no greater pressure being permitted. To the squeezed mass is next added an 
equal quantity of good wine, which is allow'cd to stand for twenty-four hours, and 
is then strained. ITiis juice, without further preparation, becomes the far-famed wine of 
Tokay, wdiich is difficult to be obtained, and sells in Vienna at the rate of 12/. sterling 
per dozen. "llie greater part of these vineyards is the property of the emperor ; 
several, however, are in tlie hands of nobles.’* {JJright's Travels.) 

G28. Another species of Hungarian wine, called Menescr, is siiid to equal Tokay f next 
to that in value come the wines of (Edenburg, Rusth, St. Gyorgy, and Ofen, followed 
by a great variety, whose names are as various as the hills which produce them. The grape 
which is preferred for making tlie Tokay and other Hungarian wines of tliat character, is 
a small black or blue grape, figuied and described by Sicklcr in his Garten Magazin of 
1 804, as the Hungarian Blue. 

629- Plums are cultivated, or rather planted and left to themselves ; and an excellent 
brandy is distilled from the fennented fruit. 

6.80. The culture of silk is in Uie least flourisliing state in Hungary ; but succeeds well 
in Austria and Moravia; that of cotton was tried, but left off chiefly on account of the 
unfavourableness of tlic autumns for ripening the capsules. Tlic mountain rice (Ory/a 
mhtica), from the north of China, was cultivated with success, but neglected during the 
late wars. “ The greatest advantages which it 
promised arose from the situations in which it 
would flourish, and the fact of its not requiring 
marshy lands, which are so destructive to the 
health of those who are engaged in the cultiva- 
tion of common rice.” The Rhfis Cotinus is 
extensively collected from the wastes, and used 
as a tanning plant, especially in the preparation 
of morocco leather. Wood is cultivated as a 
substitute for indigo ; the Cyperus escul4nti!« 

(fg. 69. a), and the ./Astragalus bcc'ticus {b), 
as substitutes for coffee ; the seeds of the latter, 
and the tubers of the fooncr, being the parts 
used. The A'c&r campestre, platanbldes, and 
Pseddo-pUtanus have been tapped for sugar, 
and the A. saccharlnum extensively cultivated 
for the same purpose, but without any u.seful 
result: it was found cheaper to make sugar 
from tlie grape. The culture of coffee, olives, 
indigo, and other exotics, has been tried, but failed. 
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651 TItc Ttaiing and care of bees were much attended to during the latter part of 
tlic eighteenth century ;»with a view to which a public school was opened at Vienna, and 
some in the provinces ; and great encouragement was given to such as kept hives. Some 
proprietors in Hungary possessed 300 stock hives. It is customary there to transport 
them from place to place, preferri^ sites where buckwheat or the lime tree abounds. ITie 
honey, when procured, is greatly increased in value by exposure to tlie open air for some 
weeks during winter ; it then becomes hard and as white as snow, and is sold to the ma- 
nufacturers of liquors at a liigh price. Tlic noted Italian liqueur, rojog/io, made also in 
Dantzic, is nothing more tlian this honey blanched by exposure to the frost, mixed with a 
spirituous liquor : though the honey used is said to h j that of the lime tree, which is 
produced only in the forests of that tree near Kowno on the Nicmen, and sells at more 
than three times the price of common honey. 

632. The live stock of Austria consists of sheep, cattle, horses, pigs, and poultry. 
Considerable attention has lately been pJd to the breeding of sheep, .and the Merino 

breed has been introduced 
on the government estates 
and those of llie great pro- 
prietors. The original Hun- 
garian thbep ( O'vis strepsi- 
c-eros) ( /^^70.)bcars upright 
spiral liorns, and is covered 
with a very coarse wool. 
“ Improvement on this stock 
by crosses,” Dr. Bright in- 
forms UR, “ is become so 
general, that a (lock of the 
native race is seldom to be 
met witli, except on the 
eshates of religions establivsli 
ments,” Baron Giesler has 
long cultivated tlie Merino 
breed in Moravia. In Hun- 
gary, Graf Hiinyadi has 

|)aid great and succossfiil attention to them for upwards of twenty yc.ars His flotic, 
when Dr. Briglit saw it in 1814, amounted to 17,0(X), not one of w'hicli whose family he 
could not trace back for several generations by reference to his registers. 

633. The horned cattle of the Austnan domhiions arc of various breeds, chiefly Dani‘.h 
and Swiss. The native Hungarian breed are of a dirty white colour, large, vigorous 
and active, with horns of <a prodigious length The cow is deficient in milk ; but w'herc 
dairies are established, as in some parts near Vienna, the Swiss breed is adopted. 

634. The Hungarian horses have long been celebrated, and considerable attempts 
made from time to time to improve them by crosses willi Arabian, English, and Spanish 
breeds ; and, lately, races liavc been established for this purpose, llie imperial breeding 
shed, or huras, of Mezdhegyes, established in 1783, upon four commons, is tlie most 
extensive thing of the kind in Europe. It extends over nearly 50,000 acres; emplojs 
.'iOO persons; and contains nearly 1000 breeding mares of Bessarabian, Moldavian, 
Spanish, or English extraction. 

63.5. The breed of swine in some parts of Hungary is excellent. 

636. Poidtry are extensively reared near Vienna, and also frogs and snails. Townson 
has described at lengtli the method of treating these, and of feeding geese for tlicir livers. 
{Travels in Hungary in 1796.) 

637. The la?id tortoise likewise occurs in 

great numbers in various parts of Hungary, 
more particularly about Fuzes- Gyarmath, 
and the marshes of the rivri* 'flieiss; and, 
being deemed a delicacy for the table, is 
CHtight and kept in preserve! The preserve 
of Kesztheloy encloses about*an acre of land, 
intersected .bY trenches and ponds, in which 
the And enjoy themselves. In 

one a space separated from the 

rest by boards two feet high, forming a pen 
for snails. The upper edge of the boards was 
spiked with nails an inch in height, and at 
intervals of half an inch, over which these 
animals never attempt to iTiakc their way. 

This snail (H^Iix pomdtia) {jig. 71. a) is in 

• H 2 
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great demand in Vienna, where sacks of them are regularly exposed t& sale in the maiket, 
alternating with sacks of beans, lentils, kidneybeans, and trulflci. (fig. 71. b.) 

638. The implements and operations of the agriculture of Austria diller little from those 
of Saxony. Dr. Bright has given figures of the Hungarian plough and cart (Jig. 68.), 
and blames the mode of depositing the corn in holes ii| the ground, lined with straw, by 
which it ac(|iiires a strong mouldy smell. Vineyards arc carefully dug and hoed, and 
the shoots of the vines, in places where the winter is severe, laid down and covered with 
eartli to protect them from the frost. IMany of the great proprietors are introducing the 
most irnpioved Britisli implements on their estates, abd some have taken ploughmen from 
this country to instruct the natives in their use. Prince Esterhazy has Eugii;,h gardeners, 
bailifls, grooms, and other servants. 

6.'39. The forests of the Austrian dominions are chiefly in Hungary, and on the 
borders of Gallicin, on the Carpathian mounUiins. They contain all the varieties of needle 
oi' pine-leaved, and broad-leaved trees, which are indigenous north of the Rhine. The 
oaks of Hungary are perhaps the finest in Europe The forest of Belcvar on tlie 
Drave was visited by Dr. Bright. It consists chiefly of different species of oak, (he 
most luxuriant he ever beheld. Thousands incasured, at several feet above (he root, 
more than seven feet in diameter ; continue almost of the same size, without throwing out 
a branch, to the height of thirty, forty, and fifty feet, and ai: still in the most flourishing 
and healthy condition. Timber there is of little value, except for the buildings 
vv^anted on an esbite, or for hoops and wine barrels. In some cases tiie bark is not even 
taken fmni oak trees ; but in others the leaf galls, and the knoppern, or ■ nialler galls, 
wliich grow on the calyx of the acorn, are collected and exported for the use of tanners. 

6-10. The improvement of the agriculture of Austria seems anxiously desired both by 
the government and tlic great proprietors. \'arioiis legislative measures are accordingly 
adopted from time to time, societies formed, and premiums oflbred. These will no 
doubt have a certain quantum of effect ; but the radical wants, in our opinion, arc inform- 
ation and tiistc for comforUible living among the lower classes; and these can only lie 
remedied by the general diffusion of village schools; and by establishing easy rates, 
at which every peasant might purchase his personal liberty, or freedom from the whole or 
a certain part of the services he is now bound to render his lord. 

Sect, VI. Of the present State if Agriculture in the Kingdom of Poland. 

“641. Poland V'as formerly called the granari/ of Europe: but this was when its 
boundaries extended from tlic Baltic to the Black Sea ; and when the Ukraine and 
Lithuania were included. At present its limits au* so circumscribed, and its arable 
surface so indifferently cultivated, or natuially so infertile, that the kingdom of Poland 
strictly speaking, or what is called Vice -regal Poland, furnishes little more corn Ilian 
supplies its own po|)iilation. The immense supplies of wheat sent to Dant/ic are chiefly 
from tlie republic of Cracow, the province both of the kingdom and republic of (iullicia, 
united to Austria, and from V^olbynia and Podolia, now’ belonging to Russia. 

642. I'he landed estates are almost every where largo, and either belong to the crown, 
to the nobles, or to religious corjiorations. One third of the surface of Vice-regal Poland 
belongs to the crown. Estates arc farmed l»y the proprietors, by means of stew ards ; or 
let out in small poilions on the metayer or leibeigencr tenure, llicre are scarcely any 
rent-paying fanners. 'I’lie nobles have generally houses on their estates, which they 
occupy, at least, part of the year ; at other periods they are taken care of by the stewards, who 
are always admitted at the table of their lords, being themselves what is called of noble de- 
scent. 'ITie estates of religious houses are of great extent : they are sometimes let to nobles 
or others on a corn rent, who generally sublet them ; and in a few cases they are farmed 
by the corporation. The postmasters on the different main roads invariably rent a con- 
siderable portion of land for the support of tlieir horses. Many of tliese are metayers, but 
sonic pay a money rt-nt ; and there are one or two instances of nobles fanning the post. 



6*15. The houses and liffices qf these noble postmasters {fg. 72.) affbrd the only distant ri'scinblancc to a 
Rrltlsh that is to be met with in Poland. The farm-house and farmery of the pcAsant po>t- 
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r the master’* 
n, and for the 

_ - ‘s . , - i — r n — .bcse placcs arc 

sunicicntly wretched as inns ; but in the present state of things they answer very well for the other pur- 
poses to which they are applied, and are superu>r‘to the hovels of the farmers who are not postmasters, 
and who are clustered together in villages, or m the outskirts of towns. Some villages, however, in the 
south of Poland are almost entirely conmosed of Jews, 'rhere the houses are generally of a superior con. 
struction (Jig. 73.), but still on the samirgencral plan of a hving-room at one end of a large bam, tlie 



main area of which serves for all tfie purposes of a complete farmery. The buildings in Poland, except 
tl)o^p of tho principal towns, arc constructed of timber and covered with shingles. The sheds and 
other agricultural huiJdings are hoarded on the sides , but the cottages arc fonned f/ logs joined by moss 
or clay, of frames fillcil up with wickerwork and clay, or in modes and of materials still more rude The 
coiiinioncst kind have no chimneys or glass windows. 

644 The climate of Poland, though severe, is mucli less precarious than that of tlie 
south of Germany or of France. A winter of from five to seven months, during the 
greater part of wliieh time the soil is covered with snow, is succeeded by a rapid spring 
and w’arin siunnier ; and these are followed by a short cold wet autumn. Under ,such a 
climate good meadows and pastures cannot be expected ; but arable culture Is singularly 
easy on flee soils, which (he frost has rendered at once clear from most sorts of weeds and 
soft and mouldy on the surface. 

64.5. The sufffue of the nrt’-rcga/ kingdom of Poland is almost cveiy where level, 
with scarcely an ascent or descent, except where the courses of the rivers have 
formed channels helow' the general level of the country. As those rivers, though 
in summer they appear small streams, are sw'ollcn by the rains of autumn, and the 
inching of the snow on the Carpathian mountains in the spring, they form large chan- 
nels, extending over both sides to a great distance ; and their deposit, in many parte, 
CMirielies tlie land, which presents, in the summer, the aspect of verdant and luxuriant 
meadows. In other parts (he periodical swellings of the streams have formed morasses, 
which, in llieir present state, are not .applicable to any agricultural purposes. The phuns, 
wliich extend from the borders of one river to another, arc open fields with scarcely any 
perceptible division of the land, and showing scarcely any trees even around the villages., 
The poition of wooilland on these plains is very extensive j but they are in large masses, 
with great intervals of ai able land between Iheni, {Jacob's Jieport on the Trade m Corn, 
and on the JgncuUuw of XoUhcni Europe, 1826, p. 25.) 

6 16. The soil of Vn r’-ngu/ Poland is mostly sandy, with an occ.asion.il mixture of usandy 
lo.im ; it is very thin, resting chiefly on abed of granite, througli which the hea\y rains 
gradually percolate. Sueli a soil is easily ploughed ; someliincs two horses or two 
oxen, and not unfreipiently two cow s, perfonn this and the other operations of hiisb.uidry. 

{aid.) 

647. 'The southern part of the ancient kingdom of Poland, now fonning the republic 
of Cracow, piesents a comparatively viuicd surface, and a more tenacioii.s and fruitful 
soil, which produces excellent wheat, oats, and clover. Tlie best wheat of tJio DaiUzic 
market comes from tliis district. 

648. The province of Gallicia, a part of the ancient kingdom of Poland, but now 
added to the dominions of the Austrian empire, in surface, soil, and products, resembles 
the republic of Cracow^. 

649. The landed citlates of Vice-regal Pol.-ind and the republic, belonging to the nobility 
of the highest rank, are of eifiinnous extent : but, owing to the system of dividing the 
land among all tlie childrcnAunless a special entail secures a majorat to the eldest son 
(which is, in some few instanles, the case), much of it is possessed in allotments, whirh w^e 
should deem large ; but which, on account of their low value, and when compared with 
those of a few others, are not so. Of these secondary classes of estates, 5 or 6,000 acres 
would be deemed small, and .80 or 40,000 acres large. There are, besides these, nume- 
rous .small properties, some of a few' acres, w'liich, by frequent subdivisions, have descended 
to younger branches of noble families. Hie present owners arc commonly poor, but too 
proud to follow any profession l)ut that of a soldier, and prefer to labour in the fields 
witli tlieir owm hands, rather tlian to engage in trade of any kind. As titles descended 
to eveiy son, and arc contin«*ed througli all the successors, tlie nobility have naturally 

n 3 ' • 
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become very numerous ; but since the Emperor of Russia has gained the dominion over 
Poland) the use of titles has been restricted. The whole of thetlands being made alien- 
able may now be purchased by persons of any rank, and are actually held by some wlio 
are burghers or peasants ; the Jews alone are prohibited from becoming proprietors of the 
soil, though they have very numerous mortgages upon it. When they foreclose, tlie 
lands must consequently be sold ; and os these Jews, the mofiicd capitalists, cannot 
become purchasers, the prices they yield are very trifling. (Ibid*) 

650. The cultivators arc cineflf/ peasants* They have a limited property in the lands 
which they occupy, and the cottages in which tliey Ihre, under the condition of working a 
stipulated number of days in each week, on their lord’s demesne, and paying specified 
quantities of produce, such as poultry, eggs, yarn, and other things, in conformity wiU» 
ancient usage. The extent of these holdings varies, according to the quality of the land, 
and the quantity of duty-work, or of payments in kind, which are to be fulfilled. The 
peasantiy of Poland were declared free in 1791, and this privilege was confirmed to 
them in 1815 ; and though their ignorance and poverty have hitherto prevented the prac- 
tical effects of liberty from being very obvious among tlicm, yet they are so far elevated 
in sentiment, at least, as to feel their superiority tathc peasantry of Russia. (Ibid*) 

G5I. The amble culture of Poland is abundantly simple; the course of crops is, in 
most places, lst,Svlicat, barley, or rye; 2d, oats ; 3d, fall^.w, or several years* rest to 
commence with fallow. In a verj' fewr places clover is sown, and also beans or peas, 
but only in small quantities. The Digitaria sanguinalis i> sown as a phnt of luxury in 
a few places, and tlie seeds used as rice; the buckwheat is also sown, t*nd the seeds 
ground and used as meal. Almost every farmer sows linseed or hemp, to the extent 
required for home use, and some for sale. Rye is tlie bread corn of the country. 
Potatoes are now becoming general, and succeed well, llie mangold, or white beet, 
was cultivated in many places in 1811 and 1812, by order of Bonapaite, in order that 
the natives might grow their owm sugar; but that is now left off, and the peasants have 
not even learned its value as a garden plant, producing chard and spinach. Turnips 
or cabbages are rarely seen even in gardens ; few of the cottagers, indeed, have any 
garden ; those who have, cultivate chiclly potatoes, and kohl riibe. Many species of 
muslu-ooms grow wild in the woods and wastes, and most of these arc carefully ga- 
thered, and cooked in a variety of ways as in Russia. The w astes or common pastures 
are left entirely to nature. There are some tracts of indillerent meadow on the Vistula, 
at' Warsaw, Thorn, and Cracovie, and some on the tributary streams, which afliird a 
tolerable hay in summer, and would be greatly improved liy draining. 

G52. The impkntents and oiK^iaUons are incredibly rude. We have seen lands ploughed 
(after their manner) by one cow, tied by tlie horns to the trunk of a young fir tree, one 
of tlie roots sharpened and acting as a share, and the other serving tlie ploughman as a 
handle. In other instances we have seen 
a pair of oxen dragging a w retched imple- 
ment ( yig. 74.) formed by the pea^ant, wdio 
ia in all cases his own plough and wheel 
wriglit, a.^ well as house carpenter and 
builder. Tlieir best or usual plough has 
no mould -board ; and the crop is in many 
cases more indebted to the excellence of the 
soil, and the preceding winter’s frost, tluin 
to the ftirmer. Horses are their general beasts of labour ; their harness is very rude, 
often of straw ropes, and twisted willow shoots. The body of their best m.arket carts, 

in which even the lesser nobles visit each 
other, are of wneker-work ( ^g. 75.), and 
the axle and wheels are made without any 
iron. 

G53. 7'hc live stock of Poland is very 
small in proportion to the land. Poultry 
.arc abundant, and swine ; but the latter 
of the yello v long-leggetl breed. The 
horses arc very hardy animals, and of 
better shaoes than might be expected from their treatment. The best-shaped arc in the 
province of laiblin, but they are far inferior to the breed of Saxony. The cows are 
a small race, and generally kept in bad condition both as to food and cleanliness. 
Warsaw and Cracow jure supplied with beef and veal, chiefly from the Ukraine. Mutton 
M little used. 

b54. The extensive forests <f Poland are little attended to, except on the banks of 
the priiiflpal rivers, and where oak abounds, from which bark and wheel spokes may bi‘ 
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procured. These aAi cut over regularly at inten'als, and standards left in tlie usual 
way. llie wild or Scotth pine forests are the most extensive ; these perpetuate them, 
selves by semination ; and the trees are often so crowded as to be of little use but as 
fuel. The chief proprietors of these forests are the crown and the religious corporations, 
who, whenever tliey can finrl purchasers, arc glad to let them thin out the best trees at a 
certain rate, and Hoat them, down flic nearest stream, to the Vistula, Prcgel, or Niemen. 
A good deal has been said about the importance of felling timlier at particular seasons. 
Ill PoUiid, the operation generally takes place in summer, but no^as far as we could 
lean), from any regard to the cfliMiK on the timber, llie trees arc often notched half 
through a year or two before, in order to obtain rosin. The other products of forests, 
as fuel, charcoal, ashes, hoops, poles, &c., are obtained in the usual manner. Gome is 
abundant in them ; and bears, polecats, Ac., arc to be seen in some places. The woods 
belonging to the crown consist of upwards of two millions of acres, and are felled in 
portions annually, so as to cut them every fifty years. 

• 655. The management of bees is a material article in the forest culture of Poland. 
Tlie honey is divided into three classes, namely lipiec, leszny, and stepow'ey prasznymird, 
thus described by How. (^Geti. Itep. Scot, app.) 

G.'ii;. Lipicc is gathemi by the boos from the lime tree alone, and is ronsidered ^ the Continent most 
valuable, not only for the superiority of its flavour, but also for the estimation in vfhich it is held as an 
.'ircaiuiin in pulmonary coninlaintH, containing very little wax, and being, ronsemiciitly, less heating in its 
nature : it is as white as milk, and i« only to be met with in the lime forests ki the neighbourhood of the 
town or Kowno, in Lithuania The great demand for this honey occasions it to bear a high price, inso- 
much, that a small barrel, containing hardly one pound’s weight, has been known to sell for two ducats on 
the bixjt. 'I'll IS species of the bine tr(>e is peculiar to the province of Lithuania ; and is quite different 
from ail the rest of the genus TYlia, and is called Kanitenna Upsa^ or stone lime. The inhabitants have no 
regular bee.hives about Kowno , every peasant who is desirous of rearing bees, goes into the forc^st and 
district liclongiiig to his master, without even his leave, makes a longitudinal hollow aperture or apertures 
ill tile trunk ol a tree, or in the collateral branches, about three feet in length, one foot broad, and about 
a fciot lieep, w here he deposits bis bees, leaves them some foml, but p.iys very little further attention to 
them, until late in the autumn ; when, alli'r cutting out some of their lioiiey, and leaving some for their 
niaiiitenance, he secures the apeiture proi»erly with clay anil straw' against the frost and inclemency of 
the aiiproaching season • these tenements (.if they may be so calletl), w ith thciv inhabitants and the pro- 
duce of their labour, are then become bis indisputable projierty ; be may sell them, transfer them ; in 
short, he may do w'hatever ho pleases with them ; and never is it heard that any depredation is com. 
nutted on them (those of the bear excepted). In Poland, the laws are particularly severe against robbers 
or desti overs ol this property, punishing the oflender, when detected, by cutting out the navel and 
drawing out his intestines round and round the very tree which be has robbed. 

(ii? arrives, the proprietor goes again to the forest, examines the bees, and ascertains 

whether there is sudicioiit fond left, till they are able to maintain themselves; should there not be a 
sulHciont quantity, ho deposits w'ltli them as much as he judges nccess.iry till the siinng blossom appeaA. 
If lie ob'.i’ives that bis stock has not decreascHl by mortality, he makes more of these apertures in the 
collateral branches, or in tlio trunk ol the tree, that in case the bees should swMrin in his absence, they 
may have a ready .asjlum. In the autumn he visits them a^aiii, carries the .lune andjuly work away 
with Inin, which is the lipieo, and leaves only that p.'irt for their focHl which w'as gathered by tliem before 
the conimeiiccinont and after tlio decay of tlie flowering of the lime tree. 

(i.08. The lesztif/, the next class oj honey, which is inferior in a great degree to the Hpiee, being only for 
the common mead, is that of the pine lofe<'ts , the inhabitants of winch make aperture.s in the pine trees, 
similar to those near Kowno, and pav the same attention, in regard to the smirity of the lx‘es, and their 
m.iiiiti'iiaiieo 'I'he w’ax is also much inferior m qu.ility j it rc'quircs more trouble in the bleaching, and 
is only made use of iii the churches. 

Uiy. The third class of honey is the stepoiecy prasznymiid, or the honev from meadows or places where 
there is an abundance ot perennial i>lants, and liardly'any wood. The pro\ nice of Ukraine produces the 
very best, and also tho very best wax. in that jirovince the iieasants p.-iy particular attention to this 
branch of economy, as it is tho only resource they have to enable them lo defray the taxt's levied by 
Russia ; and they consider the pnMtiico ot btvs cHpial to ready money ; wheat, and other six'cics of corn, 
being so very fliuliiatiiig in price, some years it being of so little value th.it it is not wortli the peasant's 
trouble to gather if in (this has napnened in the Ukraine, four times in twelve years) : but honey and 
wax haying always a great demand .Till over Kurope, and even Turkey, some of the jxMsants have from 
four to tne hundred ule, or logs of yyooil in their bce-gardoiKs, which are called pasteka, or bcc-hivcs ; 
these logs are aliout six feet high, commonly of birch w'ooil (the bees prefer the birch to.'iny other wood), 
hollowed out ill the middle lor about live feet ; several lamina ol thin boards are nailed before the 
aperture, and but a Hinall bole left in the middle of one of them for the entrance of the bex's. As the 
bees are oflen capricious at the beginning of their yvork, frequently commencing it at the front r.ither 
than the back, the pea^.ants cover the aix'rturc with a number of these thin Iwards, in.stead ol one entire 
board, lor fear of distiirlnng them, shoukl they Ji.ave begun their work at the front. It may appear 
extraordinary, but it is nevertheless true, that in Rome favourable seasons, this aperture of five feet in 
length, and a foot ivide, is full before August ; and the jx'asaiits arc obhgeil to take the produce long 
before the usual time, with the view of givmg room lo the bees to contiuuc their work, so favourable is 
the harvest some siimmers , 

(>b(). The pi oecss of Irewms v\ ad in Poland is very simple : liie proportion is three parts of water to 
one of honey, .nul 5(1 lb ot mild imps to gallons, which is calletl a waar, or a brewing. When the 
water is boiling, both the honey nU bops are thrown into it, and it is kept stirring until it becomes milk, 
warm ; it is then put into a large rask, and allowed to ferment for a lew days , it is then drawn ofl' into 
another eask, wherein there has been aqun-vita', or whisky, bunged quite close, and atterwards t.iken to 
the eellars, wrhich in this eouiitry are excellent and cool. 'This mead btromes good in three years’ time ; 
ami, by keeping, it improves, like many sorts of wine. The mead for immediate drink is made from malt, 
hops, and honey, in the .same proixirtion, and undergfX's a similur pnx'ess In Hungary, it is usual to put 
ginger in mead. There arc other sorts of mead in Tolami, a.s wi.sniak, dereniak, mahniak ; they are made 
of honey, wild cherries, berries of tlio (’drnus m^ula, and r.xhpbcrrics ; they all undergo the same 
proce.ss, and are most excellent and wholc.soine xller a few years’ keeping. I'ko b'plec is matio in the Kinie 
way, but it contains the honey and pure water only. The honey gathered by the bees from the Azalea 
pontlca. at ()cz.ikow, and In I'otesia in Poland, is of an intoxicating nature ; it prcKliices nauhca, and is 
used only for medical purinwes, chiefly m rlieiimatism, scrophula, and eriii»tion of the ^kln, in which com- 
plaints jt has Ixjen atteiulcil wntii great micccrs. In a disease among the hogs ( .tiled irenery (.a sort of 
plague among these animals) a decoction of the leaves and buds of Az.Mca is given wnth tiic greatest ^ 
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efUictf and produces almost iiistautaneoua relief. The disease attacks the hogenvith a swelling of their 
throat, and terminates in larjife Jiaril knots, not unlike the i>Iague, on which the decwition acts as a 
digestive, abates the fever directly in the first stage, and supjiurates the kimts. It Is used in Turkey, with 
the same view, in the cure of the plague. 

()61. Si4c/i is the present stale of agrinifhire in Poland, as it appeared to us during a 
residence of four months in Warsaw and its neiglibcvirhood in 1813, and tlie details in 
IMr. Jacob’s Jieport of 1826 (p. to but littlfe reason for altering our 

opinion. But it must always be rccollecjtedi'that the above view does not include either 
LithucUiia or Gallicia, tlie agriculture of which districts is of a much superior description. 
Since the middle of the 18th century some of the principal Polish nobles have occa- 
sionally made eftbits for the improvement of the agriculture of their country j but they 
have not been designed and directed in the best manner, and what is much w^orse, 
not steadily pursued. Splendid wooden houses and villages have been built, and foreign 
farmers induced to settle and cultivate the lands. In the first heat of the business, all 
went on well ; hut the proprietors soon began to cool, to neglect their new tenants, and 
leave them to the mercy of their stew'ards, wdio, in Italy and Poland, arc known to be 
the most corrupt set of men that can he met with. The oppression of these stewards, 
and the total disregard of their masters to their promises and agreements made to and 
witli these stranger^, have either forced the latter to return home, or reduced them to the 
necessity of becoming servants in the tow'ns, or in Germany ; and we know of instances 
where it has ruined tnen of some property. 'Inhere are one or t'vo exceptions ; hut we 
could prtxluce names and dates in proof of the general truth of what * have asserted. 
'IIjc failure of a dairy establishment, and of a brewery, Iwtb established before the com- 
mencement oV the French revolution, is attributable to tliis sort of conduct in the 
proprietors 

662. The efforts to introduce a better crdtiire into Poland, since the peace (f 1814, have 
been more general, and conducled on more moderate and rational principles. British 
implements have been imported in considerable numbers, an iron-foundery and 
manufactory of machinery of juost kinds and agricultural implcfhienls is now established 
in Warsaw. Improxed breeds of cattle and sheep liavc l>een procured from Prussia and 
Saxony ; scientific managers are obtained from the German agricultural schools ; and 
what will contribute essentially to improvement, encouragement is given to foreigners to 
settle, by letting or selling the crown lands at moderate rates, and not only free from all 
feudal ser\ices for ever, hut for a certain period exempted from government tiixes. Add 
to this, that the leibeigoners and metayers of every description may buy up the services w'hich 
they now render tlieir lords, at very easy rates established by law ; and thus, according 
to their ambition and means, render tlicmsclves partially or wholly independent men. 
In short, the mo>t judicious measures have l)cen taken, by the new government of 
P{)lai)d, for the improvement of the country j and they have been follow^ed up with con- 
siderable vigour by the proprietors. The^e proprietors are now a dilferent and very 
superior class of men to what they were fifty or sixty years tigo. They have mostly 
been officers in tlic French anny, and with it travel M.'d the greater part of Kurope ; 
better educated than many of the French, and m<»rc engaging in their manners than the 
Germans, they may he considered .among the first gentlemen of the Continent. The 
Polish peasantry arc naturally a much more lively and ingenious race than those of 
Uussia, and since they have been rendered free, tliey have learned to feel their superiority, 
•md they will gradually participate in the improvement of their masters. 

Sfct. VII. Of the prc'^enl State of yf^Ticulliirc in liussia. 

663. The rural economy of the Russian empire was first described by I’rofessor Pallas 
in his travels to explore that country, made by order of the Empress (.’atJierinc. It ha.s 
also been incidentally noticed by various travellers, aa To<Ae, Coxe, Clarke, and several 
Frcncli and German authors. From these and oilier works, and a personal residence 
wliich occupied neiriy a year in 1813 and 1814, wc shall present a very concise state- 
ment of the agricuitural circumstances of that semi barbarous country. 

664. The territory of Russia which mm/ be subjected 4o nration commences at tlie 
43^^ and ends at the 65'^^ of north latitude. Farther north, thi) summers arc too short for 
ripening even barley, and the climate too severe ‘or the grZwth of pasture or trees. It 
is a black w.astc, productive of little more than lichens, and supporting a few reindeer. 
The southern extremity of Asiatic Russia, on the other hand, admits tlie culture of Italy, 
and even the soutlicrn jiarts in Europe, that of tJic miuze district of France. 

665. Tlte climate of Russia ha.H been divided info four regions, the very cold, cold, 
temperate, and hot. The very cold extends from 60° to 78° of N. latitude, and includes 
Ajchangel. In many of its districts there is scarcely any summer ; the spring has in 
general much frost, snow, and rain ; and tlie winter is always severe. In this region 
there is no agriculture. 

666. The cold climate extends from ^5° to 60° K. latitude and includes Cazaiif Moa- 
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COW, Petersburg, and* Riga; the summer is short, yet in many districts so warm and 
tJie days so long, that agricultural crops usually come to perfect maturity in a much 
shorter .space of time than elsewhere. The winters arc long and severe, even in the 
soutlicrn parts of the region. The ground round Moscow is generally covered with snow 
for six months in the year, and we J^ve seen it covered to the depth of several inches in 
the first week of June. • 

667, The moderate regmi extends from 50*^ to 55° and includes KioflT, Saratoff, Wilna, 
and Smolensko. The Siberian part of this rc^on being very mountainous, the winters 
are long and cold ; but in the European part tlie winter is short and tolerably temperate, 
alul the summer warm and agreeable. The snow, however, generally lies fVom one to 
three months, even at KiofI' and Saratoff*. 

()68. The hot region reaches from 43° to 50°, and includes tlie Taurida, Odessa, 
Astracaii, and the greater part of Caucasus and the district of Kioff. Here the winter 
is short and the summer warm, hot, and very dry. The atmosphere in all the different 
emulates is in general salubrious, both during the intense colds of the north, and the 
excessive heats of the southerly regions. The most remarkable circumstance is the 
shortness of the seasons of spring and autumn, even In the southern regions ; while in 
the very cold and cold regions they can be hardly said to exist. About Moscow the ter- 
mination of winter and the commencement of summer generally tak? (Iilace about the 
end of April. There the rivers, covered a yard in thickness with ice, break up at once 
and overflow tlicir banks to a great extent ; in a fortnight the snow has disappeared, the 
rotten-like blocks of ice dissolved, and the rivers arc confined to their limits. A crackling 
from the bursting of buds is heard in tlie birch forests ; in two days afterwards, they are 
in leaf; corn which vvas sown as soon as the lands were siifficienfly dry to plough is now 
sprung up, and wheat and rye luxuriant. Heaping commences in the government of 
Moscow in Sejjtemher, and is finished by tlie middle of October. Heavy rains anvl sleet 
then come on, and by the ^ginning of November Uic ground is covered witli snow, w hich 
accumulates generally to two or three feet In thickness before the middle of January, and 
remains with little addition till it dissolves in the following April and May. ITie climate 
of Russia, therefore, tliuugh severe, is not so uncertain as that of some other countries. 
Trom the middle of November till April it scarcely ever snows or rains; and if the cold 
is severe, it is dry, enlivening, and at least foreseen and provided for. Its greatest evils 
arc violent summer rains, boisterous winds, and continued autumnal fogs. Late frosts 
are more injurious than long droughts ; though tlicre arc instances of such hot and dry 
summers, that fields of standing corn and forests take fire and fill whole provinces wdth 
smoke. (7'ooAc’s V'umi if the Ihissian Empire.) 

66'9. The surface of Jiussia is almost every where flat, like that of Poland, with the 
exception of certain ridges of mountains which separate Siberia from the other provinces, 
and which also occur in Siberian Russia. Tn travelling from Riga, Petersburg, Wilna, 
or Brody, to Odessa, the traveller scarcely meets with an inequality sufficiently great to 
be termed a hill ; but he will meet with a greater proportion of forests, steppes or immense 
plain«« of pasture, sandy w;Lste>, marshy surfaces, and gulleys or temporary water-courses, 
than in any other country of Europe. 

G70. The soil (f Russia is almost every where a soft black mould of great depth, and 
generally on a sandy bottom. In some places it inclines to sand or gravel; in many it 
is peaty or boggy from not being drained : but only in Livonia and some parts of lathu- 
ania was it inclined to clay, and no where to clialk. llic most fertile provinces arc 
tiiose of Vladimir and Hiazane, east of AIoscow, and the whole country of the Ukraine on 
the Black Sea, and of the Co.ssarks on the Don. In Vladimir thirty-fold is often pro- 
duced, and still more in Ria/ane. In many partt of the Ukraine no manure is used ; 
the straw' is burned ; successive cnips of wheat are taken from the same soil, and .after a 
single ploughing each lime, the stalks of which are so tall and thick that they resemble 
reeds, and tlie leaves are liketliose of Indian corn. 

671. Landed property in Ru'isia is almost everywhere in large tracts, and is eitlier 
the property of the om|>eror, the religious or civil corporations, or the nobles. There 
arc a few free natives who have purchased their liberty, and some foreigners, especially 
Germans, who have landed c^tes ; but these are comparatively of no ni'count. In the 
Ukraine, within the last thirty years, have been introduced on the government estates a 
number of foreigners from most countries of Europe, who may be considered as pro- 
prietors. These occupy the lands on leases of a Inindred years or upwards, at little or no 
rent, on condition of peopling and cultivating them and residing there. In the country 
parts of Ru.ssia, there is no middle class between the nobles, including the priests, and 
the slaves. Estates are, therefore, cither cultivateil directly by the proprietors, acting as 
tJieir own stewards ; or indirectly, by letting Uiem to agents or factors, as in Poland and 
Ireland, or by dividing them^in small portions among the peasantry. In genera), the 
proprietor is lu’s own agent and former for a great port of his estate ; and tlie rest he lets ^ 
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to his slaves at certain rates of labour, com, personal services, and soifietimes a little money. 
These slaves, it is to be observed, are as much liis property as^e soil ; and in seasons of 
scarcity, or in the event of any disaster, the lord is bound to provide for them, and indeed 
deeply interested in doing so, in order at least to maintain the population, and, if pos- 
sible, to obtain a surplus tbr sale or for letting out t^the towns. As in Poland, tl\c lands 
arc every where unenclosed. * 

672, The fanricries attiichcd to the houscs of noblemen, and the cottages of the peasants, 
resemble those of Poland. Tlioy are almost every where constructed of timber ; the 
stove and its chimney being the only part built of brick or of mud and stones. Tlic 
noblemen generally reside on their estates, and their houses arc surrounded by the village 
which contains their peasants. Tliesc villages {Jig, 76. ) are in general dull and miserable 


76 



assemblages of log-houses all of one size and shape, with a small wooden church. 
The mansions of tlie poorer nobles are merely cottages on a larger sc^Ic, with two apart- 
ments ; one used for the purposes of the kitchen and other domestic offices, and the 
other for all the purposes of the family li\ing“rooms : the more wtJalthy have wooden 
or briek houses stuccoed, or mudded, and whitewashed. One nobleman in the neigh- 
bourhood of INIoscow has a British steward, who has drained, enclosed, and greatly 
improved his estate, and has built some tanneries {Jig, 77.) which might be mistaken 
for those of another country. 



673. The agricultural products of Russia may be known fioin its climates. The 
vegetables of the most northerly region are limited to lichens, some coarse glass, and 
some birch, abclc, and wild pine forests. The animals there are the reindeer, Ix'ar, fox, 
and other beasts of the chase, or in esteem for their furs or skins. Some cows and sheep 
are also pastured in the northern parts of that region during the summer months. 

674. The farming crops of the more sovthcrn regions are the same as in similar climates 
and countries. \V inter and summer rye and oats are cultivated in every part of the 
empire south of latitude ; winter wheat only in Hussia as far as tlic Kama ; summer 
wheat both in Russia and Siberia; barley and spelt plentifully in Russia. l*eas, vetches, 
and beans arc not cultivated in great quantities: but buckwiicat is extensively grown, 
and there is a large variety, called the Tartarian n.illet ; P;l|^icurn genuAnicum and maize 
arc gro^vn in Taurida. Rice is cultivated in some parts of Taurida, and what is called 
manna {Festuca fluitans) grows wild in most places that are occasionally overflown with 
water, pa^tidularly in the governments of Novogorod, Twer, Polotsk, and Smolensk. 
But the grain the most universally cultivated in Russia is rye, which is the bread com 
of the country ; next oats, which furnish the spirit in common use : and then wheat and 
barley. 

675. The cuJture of herbage plant St of grasses, clover, turnips, ^c., is rare in Russia. 
Hay is made from the banks of rivers or lakes ; and pasture obtained from the steppes, 
forests, grass lands in common, or arable lands at rest. 
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676. For cloUiing anU other economical purposes the plants in cultivation are flax, which 
is cultivated to a great extend on the Volga ; and hemp, wliich is indigenous, and is culti- 
vated both for its fibre and its seed. From the latter an oil is expressed much used as food 
during tlie time of the fasts. Woad is abundantly grown, madder and cotton have been 
tried in Astracan and Taurida. Hops grow wild in abundance in some parts of Siberia, 
and are cultivated in some J?mropeair districts. Tobacco is planted in great abundance, 
and the produce in tlie Ukraine is of excellent quality, llie potato is not yet in general 
cultivation, but has been introduced in clifTerent districts. Water melons, cabbages, 
turnips, and a variety of garden vegetables, are cultivated in the Ukraine and Taurida. 
A^pai'ogus is extensively cultivated in the government of Moscow for the Petersburg 
market, and also turnips, onions, and carrots. Mushrooms are found in great plenty in 
the steppes and forests. About tliirty species are eaten by the peasants, exclusive of our 
garden mushroom, which is neglected. Tlicir names and habitats are given by Dr. 
Lyall. {History o^ Moscowy 1824.) The como.on and Siberian nettle arc found wild on 
th« Ural mountains, and their fibres arc prepared and woven into linen by the Baschkirs 
and Tatars. The rearing of silkworms has been tried in the Ukraine, and found to 
answer, as has the culture of the caper and various other plants. 

G77. Jlcm-p andftax are extensively cultivated^ and fonn the principal article of exportation. There 
IS nothing very peculiar in their culture ; the soil of the Ukraine is in general too rftn»for hemp, until 
reduced by a scries of corn crops Wheat, rye, barley, and oats are buccecxled by one or two crops of 
hemp, and that by a crop of llax ; the whole without any manure The time of sowing is from the STith 
of May to the lOtn of June, and that of reaping flrom tlie end of August to tnc end of September In 
general the flax is three, and the hemp aliout four, months in a state of vegetation. The pulling, water, 
ing, drying, and other processes, are the same as in Britain. 

678. Of fruits grown on a large scale, or plentiful in a wild state in Russia, may be 
mentioned the raspberry, currant, strawberry, and bilberry. The hazel is so plen- 
tiful in Kazan, that an oil used as food is made from the nuts. Sugar, musk, and 
water melons thrive in the open air, as far north as lat. 52®. Pears are wild almost every 
\>herc, and cherries found in most forests. On the Oka and Volga are extensive 
oichards, principally of these fruits and apples. The apricot, almond, and peach suc- 
ceed as standards in Taurida and Caucasus, and other southern districts. The quince is 
wild in forests on the Terek. Chestnuts arc found singly in Taurida and districts 
adjacent. The walnut abounds in most southern districts. Figs and orange trees 
grow singly in Kitzliar and in Taurida, planted no doubt by the Tatars before they 
were driven out of that country. Lemons, oranges, and olives, according to I’ullas, • 
would bear tiie winter in Taurida, and have been tried by Stevens, the director of a 
government nursery at Nikitka, in that country, llie vine is cultivated in tHp govern- 
ments of Caucasus, Taurida, Kkatorinoslaf, and other places ; and it is calculated tliat 
nearly one fourth part of the empire is fit for the culture of this fruit for wdne. An 
account of the products of the Crimea is given by Mary Holdemess {Notes, 1821), 
from wluch it appears tliat all the fruits of France may be grown in the open air there, 
and that many of our culinary vegetables arc found in a wild slate. The Tatar inhabit- 
ants, who were driven out by tlie ambitious wars of Catherine, had formed gardens and 
orcliards round their villages, wliich still exist, and present a singular combination of 
beauty, luxuriance, and ruin. Tlic gardens of the village of Karagoss form a wilderness 
of upwards of three hundred and sixty English acres, full of scenes of the greatest 
beauty, and tlirough which, she says, it requires a little experience to be able to find 
one’s w'ay, {Notes, 12.'J — 136.) 

679. IVie five slock of the Bussian farmer consists of the reindeer, horse, o\, ass, 

mule, and camel, as beasts of labour ; the ox, sheep, and swine, and in some places the 
goat and rabbit, as beasts of clothing and nouris^hment. l^oiiltry are common, and 
housed with tlie family to promote early laying, in order to have eggs by Easter, a great 
object w'ilh a view to certain ceremonies in the Russian religion. Bees are much 
attended to in the Ural, in some parts of Lithuania, and in the southern provinces. The 
Russian w'orking horses arc remarkably strong and hardy, rather small, with large heads, 
long flabby eiirs, not handsomc,,bul not without spirit : the best saddle horses are those 
of the Cossacks and Tatars in iJic Crimea. The horned cattle of the native breeds are 
small and brisk ; die cows gi^ but little milk, which is poor and thin : a Dutch breed 
was introduced by Peter the urcat, near Archangel, and do not degenerate. O.xen are 
much less used tlian horses, as beasts of labour. The original Russian slicep is distin- 
guislied by a short tail about seven inches in length : the Merinos, and breeds 

from Gennany, have been introduced in a few places, and promise success. The great 
graziers and breeders of horses, cattle, and sheep, in Russia, are the Cossacks of the Don, 
the Kalmucks, and other nomailic tribes. These supply the greater part of tlie towms 
both of Russia and Poland with butcher’s meat ; and with tlic hides and tallow that 
form so material an article of export. In the iiortliem districts of Russia and Siberia, 
the chase is pursued as an Occupation for a livelihood or gain. The chief object is to 
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entrap by dogs and snares those animals whose skins arc used a^furs, and especially tlie 
sable. Next to the latter animaii tlie grey squirrel is the most valuable ; but foxes, mar- 
tins, fish, otters, bears, wolves, lynxes, gluttons, ferrets, polecats, and a variety of others, 
arc taken for their skins by the hunters, who pay a rent or tribute to government in sable 
skins, or in other furs regulated by the value of those. 

680. The forests of Russia arc least abundant ih the southern districts ; but the cold 
region may, like Poland, be described as one entire forest will) extensive glades. Forests 
of pine-leaved trees ( or needle-leaved trees, as the German expression is) are chiefly 
indigenous in the very cold and cold regions. These include the spruce fir, the wild, 
and block pine, and the Siberian cedar or stone pine (Pinus Chnhra), The larch grows 
on most of the Siberian mountains. Among the leafy trees, the birch is the most com- 
mon, next the trembling poplar, willow, lime, and ash. The oak is not indigenous in 
Siberia ; the beech, elm, maple, and poplar, are found chiefly in the southern districts. 
Timber for construction, fuel, charcoal, bark, potashes, barilla, rosin, tar, pitch, Ac., are 
obtained from these forests, which can hardly be said to have any sort of culture appl-'ed 
to them. 

681 Tar is extracted from the roots of the wild pine These are cut into short pieces, then split, and 
put into an iron tioiler which is closely coveretl. Fire being applied below, the tar oozes out ot the roots, 
and collecting in the bottom of the boiler, runs off by a pipe into a cask, winch when closed is tit for 
ex|>ortation. Wlith pitch is wanted, the tar is returned to the boiiei, and boiled a second time 

682 AsAes for the purposes of lixiviation are obtained by burning cver> sort of timber indiscriminately 
After being lixiviated they are barrelled up and sold for exportation. 

68.3. T/ie implements and operations (f Russian husbandry arc the most simple and art- 
less that can well be imagined. Pallas has given figures of ploughs and other articles ; 
tlie former mere crooked sticks pointed, and drawn by horses attached by ropes of hark 
or straw. Speaking of the operations, he says, the cultivator sows his oats, his rye, or 
his millet, in wastes which have never been dunged ; he throws down the seed as if he 
meant it foi the birds to pick up ; he tlicn takes a plough and scratches the earth, and 
a second horse following with a harrow terminates the work; the bounty of nature 
supplies the want of skill, and an abundant crop is produced.” This applies to the 
greater part of ancient Russia and Siberia; but in Livonia and other Raltic provinces, 
and also in some parts of the Polish provinces of the Ukraine, the culture is performed 
in a superior manner, w'ith implements equal to tho 
best of those used in Geniiany. Tlic most improved 
form of their carts 78.), in use round Peters- 
burg, is evidently copied from those of the Dutch, 

and was, probably, introduced by Peter the Great. .— 

In the Ukraine they thresh out their own corn 
by dragging boards studded with flints over it, and 
preserve it in pits in dry soil. In the nortliern provinces it is often dried on roofed 
frames of different sorts T/iV 79.), as in Sweden ; and about Riga and Mittau it is even 
kiln-dried in the sheaf before it can be stacked or threshed. TIic 
manner of perfonning the operation of kiln-drying in llie sheaf, as 
it may sometimes be applicable in North Rritain or Ireland in 
very late and wet seasons, we shall afterwards describe. ( Part 
HI. Book VI. Ch. II.) 

684. In no part <f Europe are the fo ld nprrations performed wilh 
suih facility as in Russia, not only from the light nature of the 
soil, but from the severity and long contimiance of the winters, 
which both pulverises the surface and destroys weeds. The same 
reasons prevent grass lands, or lands neglected or left to rest, from 
ever acquiring a close sward or tough rooty surface, so that even 
these are broken up with a very rude plough and very little labour. 
In short, there is no country in Europe where corn crops may be 
raised at so little expense of labour as in Russia ; and as no more 
than one corn crop can be got in the year in almost any countrj^, so Russia may be 
said to be, and actually is, even with her imperfect cultivation, better able to raise im- 
mense quantities of corn than any part of »e world, except, perhaps, similar parts of 
North America. 

685. The improvement of Russian agriculture was commenced by Peter the Great, 
and continued by Catherine, and tlie late and present emperor. The peasants, on many 
of the government estates, were made free ; some of these estates were let or sold to 
freemen, and foreign agriculturists encouraged to settle on them. Rewards and premiums 
were given, and professorships of rural economy c.stablishcd in different parts of the 
empire. Some of the principal nobles have also made great efforts for the improvement 
of agriculture. Count Ilomansow, about the end of the last century, procured a British 
farmer (Rogers), and established him on his estate near * Moscow, where he baa intro- 
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duccd tlie improved ^otch liubbanary, drained extensively, established a dairy, and 
introduced the potato Uicrc^and on other estates belonging to his master. Others have 
made similar efforts, and several Britisli farm bailiffs are now settled in Russia. Hie 
foreigners, merchants in Petersburg, or Riga, or in the employ of government, have also 
contributed to tlie improvement of agriculture. Many of tlicse, intending to establish 
their families in Russia, purchase eitates, and some receive presents in land from the 
emperor. On these they in general introduce the culture of their native country, which, 
if only in the superiority of tlie live stock and implements, is certain of being better 
than that of the natives. In short, from these circumstances, and from the comparatively 
rational views of the present government, there can be no doubt of the rapid increase of 
agriculture and population in Russia. 


Sect. VII I. Of the present Slate (f Agriculture in Sweden and Norway. 

G86. Sweden and Norway are not agricultural countries ; but still great attention has 
been paid to perfect such culture as tliey admit of, both by the government and indi- 
viduals. From the time of Charles XL, in the end of the seventeenth century, various 
laws for the encouragement of agriculture have been passed, professorships founded, 
rewards distributed, and the state of the kingdom, in respect to its agricultural resources, 
examined by Linmeus and other eminent men. Norway, till lately unaer the dominion 
of Denmark, is chiefly a pastoral country ; but its live stock ai)4 arable culture have 
been much improved during the end of the la»t, and beginning of the present, century, 
by the exertions of the Patriotic Society established in that country, which gives pie- 
niiums for the best improvements and instructions in every part of lanning. Our notices 
of the rural economy of these countries arc drawn from Clarke, Thomson, James, and 
our own memoranda, made there in 181:5. 

C87. The climate of Sweden and Norway is similar to that of the cold and very cold 
regions of Russia, but rather milder in its southern districts, on account of tlie numer- 
ous inlets of the sea. 'fhe lands on the sea-coast of Norway are not, on this account, so 
cold as their latitude would lead us to expect ; still the winters are long, cold, and dreary ; 
and the summers short and hot, owing to the length of the day and the reflection of the 
mountains. So great is the difference of temperature, that at Sideborg, in the latitude of 
Upsul, in June or July, it is frequently eighty or eighty-eight degrees, and in January 
at forty or fifty below the freezing point. The transition from steiility to luxuriant 
vegetation is in this, as it is in similar climates, sudtlen and rapid. In the climate of* 
Upsal, the snow disappears in the open fields from Uie Gth to the 10th of May ; barley 
is sown from the 18th to tlie 15tli of that month, and reaped about the middle of August. 
In some parts of Norway corn is sown and cut within the slioit period of six or seven 
weeks. According to a statement published in the Anuen. Acad. vol. iv., a Lapland 
summer, including also what in otlier countries are called spring and autumn, consists 
of fifty-six days, as follows ; — 


June 23. snow melts. 

July 1. snow gone. 

9. tields quite green 
17. plants at full growth 
25. plants in full blow. 


Aug 2 fruit<5 rme 

plants shed their seeds 
18. snow . 

From this time to June 23. the ground is every 
uhcrc covered with snow, and the waters with ico 


In such a climate no department of agriculture can be expected to flourish. The cul- 
ture of corn is only prevalent in t\^ o districts, east Gotliland, and the eastern shores of 
the Gulf of Bothnia, now belonging to Russia. 

688. The surface of Sweden every body knows to be exceedingly rocky and hilly, and 
to abound in fir and pine forests, and in narrow green valleys, often containing lakes or 
streams. “ Sweden,” Dr. Clarke observes, “ is a hilly, but not a mountainous country^ 
excepting in its boundary from die Norwegian provinces. It has been remarked, that in 
all countries, the abutment of the broken strata, which constitute the eartli’s surface every 
where, causes a gradual elevation to fake place towards the north-west ; hence, in all 
countries, the more level districfti will be found upon tlie eastern, and the mountainous 
or metalliferous region upom the western side ; citlicr placed as a natural boundary 
against the territory occurringAiext in succession ; or terminating in rocks of primary 
Ibnnafion opposed as cliflTs towards the seiu” {Clarke's Scandinaim.) Diis is precisely 
the case with Sweden ; the south-eastern provinces are level and cultivated ; a ridge 
of mountains on the west separates it from Norway; and the intermediate space, from 
Gothenberg to Tornea, may be considered as one continued forest, varied by hills, rocks, 
lakes, streams, glades of pasture, and spois of corn culture. Norw'ay may be consi- 
dered as a continuation of the central country of Sweden, terminated by cliffs opposed 
to the ocean. “ The tops and sloping sides of tlie mountains,'* Dr. Clarke observes, 
“ are covered with verdure farms are stationed on a series of tabular eminences, 
and grazing around them the herds of cattle all the way from the lop to the bottom, 
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and sometimes in places so steep, that we wonder how th®y could find a foot- 
^ . ing. In s^me places tlie elevation of 

t ^ these farms IS so extraordinary, tliat the 

A houses and flocks appear above the clouds, 

bordering on perpetual snow, and 
' , the actual site of them is hardly to be 

credited. Every hanging-meadow is pas- 
' ^ ^ tured by cows and goats ; tlie latter often 

■" browsing upon jutties, so fearfully placed, 

tlioir destruction seems to be iiievjt- 
' able; below is seen the village church 

whole built of plank 

- ^jig, 80. j ; the cheerful bluatings of 
sheep, mingled at intervals with the 
deep tones of the cow-herds’ /mjcs 
(Jig. 81.), resounding from the w'oods. Tlie lure is a long trumpet made of splinters of 
wood, bound togctlier by withy.” 

689. (y FitUand, which we have included with qI 

Sw^eden and ^c^way, a considerable part is under — 

com culture ; tlie forests cleared, the lands enclosed, 

and population increared. The w'hole country ap- y 

pears decked with farm-houses, and village churches, £ 

rising to the view* or falling from it, over an undulat- 

ing district, amidst woods and water, and rocks, and /f I 111 ‘ 

large loose masses of granite: it may be called JjwJ 1| 

Norway in miniature. Fartlier up the country, / j| 

towards the north, tlierc are scenes which were dc- I H i 3 

scribed to Dr. Clarke tis unrivalled in the world. ^ ^ ,, ; , , >-^\7 \V£iL?^i 

Every charm which the eflcct of cultivation can give . * Jl’i — -7 

to the aspect of a region where Nature’s wildest c 

features — headlong cataiiicts, lakes, majestic rivers, 1 / ^nf ^ ' 

and forests — arc combined, may there be seen, (Scandinavinf sect. ii. p. 459.) 

690. T/i(* 5ni7.of tlie valleys is, in general, good friable loam, but so mixed with stones 
as to render it very troublesome to plough or harrow ; and in many places so much so, 
that where the valleys are cultivated it is chiefly with the spiule. The only exception to 
these remarks is a considerable tract of comparatively even surface in South and East 
Gotliland, where the soil inclines to clay and is well cultivated, and is as prolific in com 
crops as any in Europe. 


691. The landed proper t y of S w'edcri 
is generally in estates of a moderate 
size ; in many cases their extent in 
acres is unknown, their value being 
estimated by the number of stock 
grazed in summer. The proprietors 
almost constantly farm their own 
estates, or let tliem out at fixed rents, 
in money or grain, to cottageri or 
fanners. The largest arable farms 
not occupied by the proprietoi's are in 
Gothland ; but few of tliesc exceed 
two hundred acres. The fiirm-build- 
ings and cottages arc there almost al- 
ways built of tiiidier and thatched, on account of tlie w armth of these materials, though 
stone is abundant in most places. Inhere are a few small enclosures near the farm-yard; 
but tO’ enclose geiKhdly could be of no use in a country where tlie 
snow, during six or eight montlis in the year, renders them nuga- 
tory either as shelters or fences, 'fhe feiic*' in univers^ use is 
made of splinters of deal, set up in a sloping position, andf fastened 
by withies to upright poles. (Jig. 82.) This is the only fence used 
in Sweden, Norway, Lapland, and Finland; and it is very com- 
mon in Poland, Russia, and tlic northern parts of Germany. 

692. The Swedish cottages are built of logs, like those of 
Poland (Jig* 83.), but they arc roofed in a different manner. 

Above the usual covering of hoards is laid birch bark in the 
4 nantier of tiles, and on Uiat a layer of turf, so thick that tlie 
grass grows as vigorously as on a natural meadow. Tjjie walls 
are often painted red. They are very small, and generally very close* and dirty 
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witliin, at least in winter. There arc various exceptions, however as to cleanliness, 
especially among the po|t-mastcrs, who are all fanners. Tlie post-house at Yfre, 
nordi of Stockholm, was found by Dr. Clarke and his party so “ neat and com- 
fortable, and every thing belonging to it in such order,” Uiat they resolved to dine 
there. “ The women were spinning wool, weaving, heating the oven, and teaching 
children to read, all at tlie same %ime. Tlie dairy was so clean and cool, that we 
preferred having our dinner there rather than in the parlour. For our fare they readily 
set before us a service consisting of bacon, eggs, cream, curd, and milk, sugar, bread, 
butter, &c. ; and our bill of fiire for the whole amounted only to twenty pence ; 
liccciving which they were very thankful. Cleanliness in this farmer’s family was quite 
a? conspicuous as in any part of Switzerland. Tl)e tables, chairs, and tlie tubs in which 
they kept their provisions, were as wliite as washing could make tliem; and the most 
extraordinaiy industry had been exerted in clearing die land, and in rendering it produc- 
tive. I’liey were at this time employed in removing rocks, and in burning them for 
l^vigation, to lay the earth again upon tlie soil.” {Scandinavia^ sect. i. p. 179.) 

• 693. The cottages in 
Norway arc formed as 7'\ 

in Sweden, covered with 
birch, bark, and turf. On 
some of tlie roofs, after 
the hay was taken, Dr. 

Clarke found lambs pas- 
turing ; and on one house 
he found an excelleiit 
crop of turnips. The gaU 
Icrics about their houses ^ 
remind the traveller of 
Switzerland. 

694. The cottages of 
the Laplanders are round huts of the rudest description, { fig, 84 ) 

695. The agricultural produce of Sweden arc the common corns. Wheat and rye are 

chiefly grown in South and East Gotliland; oats 
are tlie bread corn of the country; and big, or 
Scotch barley, is the chief com of Lapland and^ 
tlie north of Norway. The bean and pea arc 
grown in Gothland, and ])otatoes, flax, and 
enough of tobacco for home consumption, by 
every farmer and cottager. Only a few’ districts 
grow’ sulficient com for their own consumption, 

j and annual importations are regular. 

696. 2116 Ccnomj/ce rangifenna, or reindeer moss 
{Jig. S.'J.), is not only used by the reinde'^r, 
but also as fodder for cows and otlicr horned 
cattle. It adds a superior richness to the milk 
.and butter. It is sometimes eaten by the iuha- 
bitants ; and Dr. Clarke, having tasted it, found 
it cri-sp and agreeable. 

697. llocc^UdL tinct^ria {Jig. 86.),whichaboun Is 
near Gotlcnburg and j^L^cr parts of Sw’cden, 

was in considerable demand in the early ptart of last war as luSarlet dye. 

698. The Li/copddium complanhtum {Jig* 86.) 
is employed in dyeing their woollen. Even 
tlie leaves, as tlicy fall from the trees, arc care- 
fully raked together and prcscrvctl, to increase 
the stock of fodder. {Scmulinaviaj chap, yviii.) 

699. Tar, in Sweden, is chiefly extracted from 
the roots of the spruce fy, and the more 
marshy the forest the more tnc roots are said to 
yield. Roots or billets of any kind arc packed 
close in a kiln, made like our limekilns, in 
the face of a bank. They are covered with 
turf and eartli, as in burning charcoal. At 
the bottom of tlie kiln is an iron pan, into 
wliich the tar runs during the smothered 
combustion of the wood. A spout from tlie iron pan conveys the tar at once into 
the beryls in which it orrivesiin tliis country. 
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700. The native trees and plants afford important products for the ^qroer. Jlie industry 

of the Norwegians,” Dr. Clarke observes, “ induces them to appropriate almost every 
tiling to some useful purpose. Their summum bonum seems to 
consist in the produce of the hr (/. e. the wild pine, not the 
spruce hr). tree affords materials for building their 

houses, churches||and bridges ; for every article *&f their 
household furniture; for constructing sledges, carts, and 
boats ; besides fuel for their hearths. With its leaves (here 
the spruce fir is alluded to) tliey strew their floors, and afler- 
wards burn them and collect the ashes for manure. Tlie 
birch affords, in its leaves and tender twigs, a grateful fodder 
for their cattle, and bark for covering their houses. The 
bark of the elm, in powder, is boiled up with other food, to 
fatten hogs ; sometimes, but rarely, it is mixed in the com- 
position of their bread. Tlie flowers of the li*g-bcr (Cornua 
indscula) flavour their distilled spirits. Tlie moss, as a sub- 
stitute for mortar, is used in calking the interstices between 
their under walls. The turf covers their roofs. 

701. The beiyrjf^ of the Cloud-berry (RuAi/5 Chnnucmb^ ds) 

( fig. 88. ) are used in Lapland and the nortli of Sweden and 

I^orway like tlie stnuvbeny, and are esteemed ns wholesome a? they are agree- 
able. Dr. Clarke was cured of a 
bilious fever chiefly from eating freely 
of this fruit. They arc used as a sauce 
to meat, and put into soup even, in 
Stockholm. 

702. The lire stock of the Swedish 
farmer consists chiefly of cows. These 
are treated in the same manner as in 
Swiuerland. About the middle of 
May they are turned into meadows ; 
towards tlie middle of June driven to 
the heights, or to the forests, where 
they continue till autumn. They arc 
usually attended by a woman, who 
inhabits a small hut, milks them twice a day, and makes butter and chce.se on the spot. 
On their return, the cattle are again pastured in the meadows, inuil the snow sets in 
about the middle of October, when they arc removed to tbe cow-houses, and fed during 
winter with four fifths of straw and one of hay. In some places, portions of salted 
fish are given with the straw. The horses are the chief animals of labour ; they are a small, 
hardy, spirited race, fed with hay and oat-lrtraw the greater part of the year, and not 
littered, which is tiiought to preserve them from diseases. Sheep are not numerous, requir- 
ing to be kept under cover so great a portion of the year. Pigs and poultry arc common. 

703. The implements and 
operations of Swedish agricul- 
ture are simple, and in many 
places of an improved descrip- 
tion. llie swing plough, with an 
iron mould-board, is general 
tluioughout Gothland, and is 
drawn by two horses. The 
plougkofOsterobotbnia {Jig. 89) 
is drawn by a single horse, and 
sometimes by a peasant, and called to Dr. Clarke's mind the old Samnite plough, as it is 
still used in the neigltbourhood of Beneventum, in Italy ; 
wbete a peasant, by means of a cord pa.ssed over liis shoulder, 
y j draws the ploug*’, which liis companion guides. It only 
90 / differs from the most ancient plough of Egypt, as we see 

it represented upon images of Osiris {jig. 90.), in having a 
^-**^ ^*^^*^ double instead of a single coulter.” (Scandinavia^ cli. xiii. ) 

They have a very convenient cradle-scythe for mowing oats 
and barley, which we shall afterwards describe ; a smaller scythe, 
no| unl^ thatof Hainault, for cutting grass and clovers; and, 
aintfiig olber planting instruments, a frame of dibblcrs {Jig. 91. ) 

Ibr piaittiiig beans and peas at equal distances. 

'f^^Warming operations arc, in general, as neatly performed 
Ol^^Plpl^ere in Britain. The humidity of the climate has given 
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rise to various tedious Rut ingenious processes for making hay and drying corn. Tlie 

latter oAen remains in the fields in sliocks or in small 
ricks, after the ground is covered with snow, till the 
clear frosts set in» vriien it becomes dry, and may be 
tal^n home. Besides the common ^ode of placing 
the sheaves astride with the ears downwards on hori- 
zontal fir poles (Jig* 92. )» there are various others. 
In some pl^cs young fir trees, with the stumps of the 
branches left on, are fixed in the ground, and the 

* sheaves hung on them, likv' fiowers on a maypole, the 

topmost sheaf serving as a cap or finish to all the rest. Somet imes covered rails or racks 
are resorted to (Jig* 79.) : at other times skeleton roofs or racks ore formed, and the sheaves 
distributed over tliem. (^g 93.) Often in Norway the com is obliged to be cut green, 
from the sudden arrival of winter. Dr. Clarke found it in this state in October; and 
nuar Christiana it was suspended on poles and racks to dry, above fields covered with 
ice and snow. Corn is tlireshed in the north of Sweden by passing over it a threshing- 
carriage, which is sometimes ^ ^ ^ ^ ^ - t|.. 

made of cast-iron, and has twenty ^ 

wheels, and sometimes more. 

Ihe sheaves are spread on a floor 
of boards, and a week’s labour of 
one carriage, horse, and man viiil 
not thresh more tliaii a ton of corn, 
because the c. op being always cut 
before it is fully ripened, its tex- 
ture is exceedingly tough. Tlic 
hay is sometimes dried in die same 
manner. After all, they are in some seasons obliged to dry both, especially the corn, in 
sheds or barns heated by stoves, as in Bussia. (683.) In mowing hay in Lapland the 
scytlie, die blade of which is not larger dian a sickle, is swung by the mower to the right 
and left, tiiniing it in his hands with great dexterity. 

705. The/orcsts of Sweden are chiefly of the %\ild pine and spruce fir; the latter 
supplies the spars, and the former the masts and building timber so extensively exported. 
The roads in Norway, as in some i>arts of Russia, are fonned of young trees laid across 
and covered with earth, or left bare. Turpentine is extracted from ih pine ; the outer bark 
of the beeci) is used for covering houses, and the inner for tanning.. The birch is tapped 
for wine; and the spray of this tree, and of die elm, alder, and willow is dried with the 
leaves on in summer, and fagoted and stacked for winter fodder. The young w'ood and 
inner bark of the pine, fir, and elm, ore powdered and mixed with meal for feeding swine. 

706. T/ie chase is pursutnl as a profitable ocqppation in the nordiern parts of Sweden, 
and for the same animals as in Russia. 





707. If any one, says Dr. Clarke, wishw to see U'hat English farmers once were, and 
how they fared, he should visit Norway. Immense families, all sitting down togc- 
dier at one table, from die highest to the lowest. If but a bit of butter be called for in 
one of these houses, a mass is brought forth weighing six or eight pounds ; and so highly 
ornamented, being turned out of moulds, with the shape of cathedrals, set off with 
Gothic spires and various other devices, that, according to the language of our English 
fanners’ waives, we should deem it “ almost a pity to cut.” (Scandinawi* ch. xvi.) 
lliey do not live in villages, ns in most other countries, but every one on his farm, 
however small. lliey have In consequence little intercourse with strangers, except 
during winter, when diey attend fairs at immense distances, for the purpose of disposing 
of produce, and purchasing articles of dress. ** What w'oiild be thought in England,” 
Dr. Clarke asks, “ of a laliouring peasant, or the occupier of a small farm, m^ing a 
jouniey of nearly 700 miles to a fair, for the articles of their consumption?** 

Yet lie found Finns at the fair ob Abo, who liad come from Tortiw* a distance of 679 
miles, for this purpose. 

70S. With respect to improvcMetit die agriculture of Sweden is, perhaps, susceptible of 
less tJian diat of any of tlie countries we have hitherto examined ; but wbnt it w'ants will 
be duly and steadily applied, by the intelligence and industry of all ranks in that country. 
It must not be forgotten, however, that it is a country of forests and mines, and not of 
agriculture. 


Sect. IX. Cf the present State of jfgricuUure in Spain and Portugal* 

709. Spain, when a Jtoinan province, was undoubtedly as far advanced in agriculture 
as any part of the empire^ It was overrun by U]|c Vandals and Visigodis in the be- 
ginning o§ the fifth century, un^cr whom it continued till conquered by die Moors in 
die bc^nning of the eighth century. • The Moors continued tlie chief possessors of Spain 
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until the middle of the thirteenth century. They are said to haifb materially improved 
agriculture during this period; to have introduced various new plants from Africa, 
and also bucket-wheels for irrigation. Professor Thouin mentions an ancient work by 
Ebn^L-Awam of Seville, of which a translation into Spanish was made by Ban^ieri 
of Madiid, in 1803, which contains some curious particulars of the culture of the Moors 
in Spain. The Moors and Arabs were always celebrated for tlieir knowledge of plants ; 
and, according to Harte, one fourth of tlie names of tlie useful plants of Spain arc of 
Arabian extraction. 

710. Agriculture formed the principal and most honourable occupation among the Moors, 
and more especially in Granada. So great was their attention to manure, that it was 
preserved in pits, walled round witli rammed earth to retain moisture : irrigation was 
employed in every practicable situation. Tlic Moorish or Mohammedan religion forbade 
them to sell tlieir superflous corn to the surrounding nations ; but in years of plenty it 
w'as deposited in the caverns of rocks and in other excavations, some of which, as Jacob 
informs us {Travels, let. xiii.), are still to be seen on the hills of Granada. Tliese ex- 
cavations were lined with straw, and are said (erroneously, we believe) to have preserved 
tlie com for such a length of time, that, when a child was born, a cavern was filled with 
corn which was ^destined to be his portion when arrived at maturity. The Moors w’crc 
particularly attentive to tlie culture of fruits, of which they introduced all the best kinds 
now found in Spain, besides the sugar and cotton. Though w>no was forbidden, vines 
were cultivated to a great extent ; for forbidden pleasures fonn a source of enjoy- 
ment in every country. An Artibian author, who wrote on agriculture about the year 
1 140, and who quotes another author of his nation, who wrote in 1078, gives the follow- 
ing directions for the cultivation of die sugar-cane : — 

71 1. The cancs ** should be planted in the month of March, in a plain, sheltered fVom the east wind, and 
near to water ; they should be well manured with cow.dun}(, and watered every iuurth day, till tlie sh<M>ts 
are one palm in height, when they should be dug round, ntanured witli the dung of shcoii, and waterivl 
every night and day till the iiiontn of October. In January, when the canes are rijie, they should lie cut 
into sliort pieces and crushed in the null. The juice should be boded in iron caldrons, and left to cool 
till It becomes clarided ; it should then be boiled again, till the fourlJi j>art only remains, when it should 
be put into vases of clay, of a conical form, and placed in fhe shade to thicken ; afterwards the sugar 
must be draw’n from the cancs and left to cooL The canes, after the juice is expresstd, are preserved lor 
the horbCs, who eat them greedily, and lierome fat by feeding on them. {Elm-al-Awam^ by Itampitcn'. 
Madrid, IbOl, fol ) From the above extract it is evident sugar has been cultivated in Spain upwards of 
700 years, and proliably two or three centuries before. 

712. About the end of the fftcenth century tlie Moors were driven out of Spain, and 
the kingdom united under one monarcliy. Under Cliarles V., in the first half of the 
sixteenth century. South America was discovered; and the prospect of making fortunes, 
by working the mines of that country, is said to have depressed the agriculture of Spain 
to a degree that it has never been able to surmount. {Heylin's Cosmographia. Loud. 1657.) 
Albylerio, a Spanisli author of the seventeenth century, observes, “ that the people who 
sailAl to America, in order to return la^en with wealtli, would have done tlieir country 
much better service to have staid at home and guided the plough ; for more persons 
were cm]iloyed in opening mines and bringing home money, than tlie money in effect 
proved w'orth : '* this author tliiiiking witli Montesquieu, that those riches were of a 
bad kind wliich depend on accidental circumstances, and not on industry and ap- 
plication. 

713. The earliest Spanish work on agriculture generally appeared in 1569, by Herrera; 
it is a treatise in many books, and, like other works of its age, is made up of extracts 
from the Roman authors. Herrera, however, had not only studied tlie ancients, but 
visited Germany, Italy, and part of France : his work lias been translated into several 
languages ; and the later editions contain some essays and memoirs by Augustin, author 
of berets de V Agriculture, Gonzalo de las Cazas on tlie silkworm, and Mendez and 
others on bees. 

714. The aniiculture of Spain in the middle of the eighteenth century was in a very neg- 
lected state. According to Harte, ** the inlmbitants of Spain were then too lazy and proud 
to work. Such pride and indolence are deaUi to agriculture in every country. Want of 
good roads and navigable rivers (or, to speak more properly, tlic want of making rivers 
navigable) has helped to ruin tlic Spanish husbandry. To which w'e may add another 
discouraging circumstance, namely, * that the sale of an estate vacates the lease : Venla 
deschaze renia* Nor can corn be transported from one pro\incc to another. The 
Spaniards plant no timber, and make few or no enclosures. With abundance of ex- 
cellent cow.s, they are strangers to butter, and deal so little in cows' milk, tliat, at 
Madrid, those who drink milk with their chocolate, can only purchase goats' milk. 
What wouhl Columella say (having written so largely on tlie Andalusian dairies), if it 
were possible for him to revisit this country ? For certain it is that every branch of 
rural economics, in the time of him and his uncle, was carried to as liigh perfection in 
Spain 09 in any part of the Roman empire. Tliough tficy have no idea of ticstroying 

^wceds, and scratch the ground instead of ploughing it, yet nature has been so bounti- 
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fill to them, that tJicy rai^ the brightcbt and firmest wheat of any in Christendom.’' 
{Essayst i.) 

715. A general sj)irU fvr improvement seems to have sprung up in Spain with die nine, 
teenth century, though checked for a while by the wars against Bonaparte ; subsequently 
retarded by internal discords; and again by the cruel interference of the French in 1828. 
In the midst of these troubfes, economical societies have been established at Madrid, Valen- 
cia, and Saragossa. That of the latter place is connected with a charitable bank in favour 
of distressed farmers. Money is advanced to defray the expenses of harvest, and two years 
oilowed for returning it. It commenced its operations in June 1801, and then dis- 
tributed 458/. 2s, to one hundred and ten husbandmen. In the August following 
it bad furnished sixty-two horses to as many indigent farmers. The I’atriodc Society 
of Madrid distinguished itself by a memoir on the advancement of agriculture, 
and on agrarian hiws, addresseil to the supreme council of Castile, in 1812. It 
w as drawn up by a distinguished member, Don G. M. Jovellanos, who recommends the 
enclosure of lands, tlie enactment of laws favoumbic to agriculturists, the prevention of the 
accumulation of landed property in mortmain tenure ; exposes the noxious state of the 
estates of the clergy, of various taxes on agricultural productions, and of restrictions on 
trade and tlie export of corn. Ilis whole work breathes the most lili^eral, enlightened, 
and benevolent spirit, and was in consequence so oUeiisivc to the clergy, that they prt»' 
cured his condemnation by the inquisition. {Ed, ftev. / Jacoh's J'raiH:ls.) 

716. The climate of Spain is considei'ed by many as superior to that of any country in 
Europe. It is every where dry, and though the heat in some provinces is very great in 
the day, it is tempered during the night by breezes from the sea, or from the ridges of 
high mountains which intersect the countr}- in various directions. In some provinces 
the heat has been considered insalubrious, but this is owing to the undrained marshes, 
from w'hich malignant efiluvia are exhaled. The mean temperature of the clev.-ited 
plains of Spain is 59'’; that of the coasts, from 41° to 36° of latitude, is iHrtween 
631° and (>8'’, and is therefore suitable for the sugar-cane, coffee, banana, and all plants 
of the West India agriculture, not even excepting the pine-apple. Tlie latter is cultivateil 
in the open air in some gardens in Valencia and at Mal;iga. 

717. The surface of S) ain is more irregular and varied by mountains, tlian that 
either of France or Gemiany. These intersect the coutjtry at various distances from 
ea'-t lo w'est, and are separated by valleys or ])lains. The strata of the mountains ate 
chiefly granitic or calcareous ; but many are argillaceous, some silicious, and Mont 
serrut, near Cordova, is a mass of rock salt. A remarkable feature in the surface of 
Spiiin is the height of some of its plains above the level of the sea. According to 
fiiimboldt, tiie plain of M;ulrid is the highest plain in Europe tliat (K'cupies any 
extent of country. It is 309? fathoms above the level of the ocean, which is fifteen 
times higher than Paris. This circumstance both affects tlie climate of that part of the 
country, and its susceptibility of being improved by canal or river na\igation. nie rivers 
and streams of Spain .are nunicrous, and the marshes not \ery common. Forests, oi 
rather forest- w'astes, dowms, and Merino sheep- w^alks are numerous, and, with o' her un- 
cultivated tracts and heaths, arc saiil to amount to tw o- thirds of the surface of tin* 
country. Some tracts arc w'cll cultivated in the vine districts, as about Malaga ; 
and others in the corn countries, as about Oviedo. The resemblance between the 
Asturias and many parts of Fngland is very striking. The same is Uic a.spect of the 
country, as to verdure, enclosures, live hedges, hedge-rows, and w’oods ; tlie siiine 
mixture of woodlands, arable, and rich pasture ; the same kind of trees and crops, and 
fruit, and cattle. Both sufler by humidity in winter, yet, from the same source, find 
an ample recompense in summer ; and botli enjoy a temperate climate, yet, witli tin's 
diflerence, that as to humidity and heat, the scale preponderates on the side of the 
Asturias. In slieltered spots, and not far distant from tlie sea, tlicy have olives, vines, 
and oranges. {Townsend's Spaing i. 318.) 

718. The soil of Spain is in general light, and either sandy or calcareous, reposing on 
lieds of gypsum or granite. 'Ihc poorest soil is a ferrugineous sand on sandstone rock, 
only to be rendered of any value by irrigation. The mwshes, and also the best meadow 
soils, are along the rivers. 

719. The landed property of Spain till the late revolution was similarly circumstanced 
to tliat of France and Germany ; that is, in the possession of the crown, great nobles, 
and religious and civil corporations. Titlies were more rigidly exacted by tlie clergy 
of Spain, than by those of any other country of Europe {Jacobis Travels, 99.), and a 
composition in lieu of tithes was unknown in most provinces. Great part of tlic 
lands of the religious corporations are now sold, and a new class of proprietors are ori- 
ginating, as in France. Some of these estates are of immense extent, llie monks of 
Saint Ilieronymo told Jacol\ that they could travel twenty-four miles from Seville on 
their own property, which is rich in com, oil, and wine. Such was the corruption 
of tliis convent, that, notwithstanding all their riches, they were deeply in debt. Lands * 
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were and ai*e cultivated in great part by tlieir proprietors and even the monasteries 
held large tracts in hand before their dissolution. What is fanned, is let out in small 
portions of arable land, with large tracts of pasture or waste, and a fixed rent is gene- 
rally paid, chiefly in kind. Ihc lands are open every where, except immediately round 
towns and villages. Many persons in Granada arc so remote from the farmeries, that 
during harvest the farmers and their labourers live in tents on Uie spot, both when they are 
sowing the com, and when cutting and threshing it. Tlie hedges about Cadix are formed 
of the soccotrine aloe and prickly pear ; the latter producing at the same time an agree- 
able fruit, and supporting the cocliineal insect. Farm-houses and cottages are generally 
built of stone or brick, and often of rammed earth, and are covered witli tiles or thatch. 

720. A bad feature in the policy of the oUl government, considamd. highly injurious to 
agriculture and the improvement of landed property, deserves to be mentioned. This 
is, the right which the corporation of the mesta or merino proprietors possess, to drive 
their sheep over all the estates which lie in their route, from their summer pasture in the 
north, to their'winter pasture in the south, of the kingdom. This practice, which we 
shall afterwards describe at length, must of course prevent or retard enclosing and 
aration. nic emf/euiic contract is another bad feature. It prevails in Catalonia, and 
is found in various otlier parts of the kingdom By the cmjitcutic contract the great 
proprietor, inheriting more land than he can cultivate to profit, has power to grant any 
given quantify for a t^^rmof years; bitlier absolute or conditional ; cither for lives or in 
perpetuity ; always reserving a quit rent, like our copyhold, with a rein ^ on every suc- 
cession, a fine on the alienation of the land, and other seignorial rights dependent on the 
custom of the district ; such as tithes, mills, public- houses, the obligation to plough his 
land, to furnish him with teams, and to pay hearth-money, with other contributions, by 
way of commutation for ancient stipulated services. One species of grant for unculti- 
vated land, to be planted with vines, admitted formerly of much dispute. The tenant, 
holding his land as long as the first planted vines should continue to bear fruit, in 
order to prolong this term, was accustomed to triun layers from the original stocks, 
and, by metaphysical distinctions betw'cen identity and diversity, to plead that the first 
planted vines were not exhausted, claiming thus the inheritance in perpetuity. After 
various litigations and inconsistent decisions of the judges, it was finally determined, that 
this species of grant should convey a right to the possession for fifty years, unless the 
plantation itself should previously fail. 

721. The agrunilturot products of Spain include all those of the rest of Europe, and 
most of those of the West Indies ; besides all the grains, for the production of which 
some provinces are more celebrated than others, and most of them arc known to produce 
the best wheat in Europe. Boswell of Balmuto, a Scottish landholder, when at Xeres 
de la Frontcira, in the wdnter of 1809, w’as shown, on the estate of Mr. Gordon, a very 
beautiful crop of turnips, w ith drills drawn in the mo->t masterly style. The drills were by 
a ploughman of East Lothian, and therefore their accuracy was not to be wondered at ; but 
the turnips showed what the soil and climate w'ere capable of producing under judicious 
management. Other products are flax, hemp, esparto, palmetto (fliainrc'rops humilis), 
madder, saffron, aloe, cork tree (Qoi'-rcus A'uber) ; the kermes gruna, a species of coccus, 
whose body in the grub state yields a beautiful scarlet colour, and wiiich forms its nidus 
on the shrub Qu^rcus cocclfcra ; soda from the Salicdrnia and other plants of the salt 


marshes ; honey from the forests ; dates (Phoe'nix dactylifcra), colfee, almonds, filberts, 

figs, olives, grapes, peaches, prickly pears, carob 

beans (the locust trees of scripture, Ceratdnia 4 ^ A 

siliqua), ^ oranges, lemons, pomegranates, and A t 

722. The esparto rush (Stlpa tenacissima L.) | | j\ Jf 

grows wild on the plains, and is made into a yj i 

variety of articles for common use. It is em- K\\ j 1 M 

ployed for making ropes and cables, and is 
particularly calculated for the latter purpose, i 

as it swims on tlie water, and the cables formed MM // 

of it are, consequently, not so liable to rub 

against the fiocks as those which arc made of ^ 

hemp. It is also woven into floorcloths and /V^ 

carpets, and made into baskets or panniers, for 

carrying produce to market, or manure to the 

fields. In Pliny’s time this plant was used by 

the poor for beds, by the shepherds for gar- 

ments, and by the fishermen for nets ; but it is 

now superseded for tliese and various other ends 


by the hemp and fiax. 

728. The pita, or aloe (^loe soccotoriiia, /Eg. 94.), is an important plant in the hus- 
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bandry of Spain. Tt*grows by tlie leaf, which it is only necessary to slip off, and lay 
on the ground with the br«ad end inserted a little way in the soil : it makes excellent 
lenccs ; and tlie fibres, separated from the mucilage, have been twisted into ropes, and 
woven into cloth. Bowles, the best Spanish writer on natural liistory, says, the mucilage 
might easily be made into brandy. The same plant is used as tlie boundary' fence for 
villages in tlie Kast Indies,, and is found a powerful obstacle to cavalry. 

724. hina, or Indian fig (Cactus Cpfintia, Jig, 94. 6), is cultivated in the plains 
of Seville for its fruit, and also for raising the cochineal insect. It is cither grown on 
rocky places or as hedges. 

• 725. The jialnietto, or fan palm (^amieVops humilis), i . grown near Seville. From 
the foot-stalks of the leaves, brushes and brooms of various kinds are formed both for 
home use and exportation. 

726. The potato is grown, but not in large quantities ; nor so good as in England. 
The Irish merchants of the sea-ports import them for themselves and friends. The 
Ivitutas, or sweet potato (Convolvulus Batatas), turnips, carrots, cabbages, broccoli, 
celery, onions, garlic, melons, pumpkins, cucumbers, &c., are grown in large quantities. 

727. Though the olive is grown to greater 

perfection in Spain than in Italy, yet the 
oil is the worst in Eurd^xf; because the 
growers are thirled, that is obliged to grind 
their fruit at certain fnills. To such mills 
( pn" olives of a district are 

obliged to be carried ; and, as they cannot all 
be ground alone, they arc put into heaps to 
wait their turn : these heaps heat and spml, 
and when crushed, produce only an acrid 
rancid oil. 

728. The vine is cultivated in every pro- 
vince of Spain, and chiefly in tliose of the 

east and south. The old sherry wine, Xeres seco, tlie sherry sack of Sliakspeare, is pro- 
duced in Valencia and Granada, and especially near Malaga. On the hills surrounding 
this city are upwards of seven tliousnnd vineyards, cultivatetl by the proprietors, or by 
petty tenants w'ho pay their rent monthly when in money, or during harvest when in 
kind. The first gathering of grapes commences in the month of June, and these are* 
dried in the sun, and fonn wliat arc know n in Europe as Malaga raisins. A second 
crop is gathered in September, and a wine made from it resembling sherry ; and a third 
in October and November, which furnishes the wine known on the Continent as Malaga, 
and in England as mountain. In Valencia the grapes for raisins are steeped in boiling 
W'ater, sharpened wdth a ley made from vine stems, and then exposed in the air, and sus- 
(lendcd in die sun till they are sufficiently dry. 

729. The svgar-cane {Sdcchnrum ojjicitiarum) is cultivated to a considerable extent in 
Malaga and odier places, and the ground is irrigated w'ith die greatest care. The sugar 
prtiduced resembles that of Cuba, and comes somewhat cheaper than it can be procui-cd 
from die ^Vest India Islands. Sugar has been cultivated in Spain upwards of seven 
hundred years ; and Jacob is of opinion that capital only is wanted to push this branch 
of culture to a considerable extent. 

780. The white mulherrp is extensively grown for rearing the silkworm, especially 
in Murcia, Valencia, and Granada. The silk is manufactured 
into Stulls and ribands in Malaga. 

731. Of odicr ci//h'mtcd may be mentioned the fig, 
which is grown in most parts of Spain, and the fruit used as 
food, and dried for exportation. The gum cistus (Cistus 
ladaniferus, /?g. 96.) grows wild, and the gum wdiich exudes 
from it is eaten by the common people. 'Die caper shrub 
grows wild, and is cultivated «n some places. The orange 
and lemon arc abundant, and also the pomegranate. 

732. Other productionst such as cofiee, cotton, cocoa, 
indigo, pimento, pepper, banana, plantain, &c., were culti- 
vated in Granada for many ages before the West Indies or 
America was discovered, and might be carried to such an 
extent as to supply the whole or greater p.art of Europe. 

733. The rotations of common engps va:*y according to 
the soil and climate. In some parts of the fertile plains of 
Malaga, wheat and barley are growm altcanatoly without 
either fallow or manure. 'Die common course of crops 
about Barcelona, according lo Townsend, is, 1. wheat, wliicli, being ripe in June, is 
immediately succeeded by 2. Indian corn, hemp, millet, cabbage, kidhieybeans, or 
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lettuce. In tile secoml year tlie same crops are repeated ; and id the tliird, the place of 
wheat is supplied by barley, be^u 1 s, or vetches. In this way siwvaliiable crops are obtained 
ill three years. Wheat produces tenfold ; in riuiiy seasons fifteen, and in some places 
as much as fifty, for one. Near Cartliagena tlie course is wheat, barley, and fallow. For 
wheat tliey plough tliricc, and sow from the middle of November to the beginning of 
December ; and in July they reap from ten to one hdndrcdfor.one, as tlie season happens 
to be dry or humid. 'Die Huerta, or ricli vale of Alicant, yields a perpetual suc- 
cession of crops. Barley is sown in September, and reaped in April ; succeeded by 
maize, reaped in September; and that by a mixed crop of esculents. Wheat is sown 
in November, and reaped in June ; fiax sown in September is pulled in May. In the 
vale of Valencia, wheat yields from twenty to forty fold ; barley from eighteen to twenty- 
four fold ; oats from twenty to thirty fold ; maize, one hundred fold ; rice, forty fold. 

734. The live stock of Ike Sjwiish agriculturist consists of oxen, asses, and mules as 
beasts of labour ; sometimes, also, horses arc used on the farm, but these are cliicfly 
reared for the saddle and tlie army. During the reign of Pliilip II. an act was passoi 
forbidding their use even in coaches. The horses of Andalusia ore celebrated : tliey 
arc deep-chested, somewhat short-backed ; rather heavy about the legs, but with a good 
shoulder. In general tlieir appearance is magnificent when accoutred for the field. 
But for tlie last Half century their numbers have been diminishing. 1710 mules and 
asses arc largo, and carry heavy loads. The S|>aiiiHli cows arc an esteemed breed, re- 
sembling those of Devonshire. Tliey are iisetl chiefly for breeding, tliere iliAing little 
use made of cow's milk in most parts of Spain ; they arc sometimes also put to the 
plough and cart. Goats arc common about most towns, and furnish the milk used in 
cookery. 

735. The sheep of Sjmn have long been celebrated. Pliny relates, tliat in his time 
Spanish clothes were of an excellent texture, and much used in Rome. For many 
centuries the wool has lieen transported to Flanders, for the supply of the Flemi.sb 
manufactories, and afterwards to England, since the same manufacture was introduced 
there. By far the greater part of Spanish sheep arc migratory, and belong to what is called 
the nicsta or merino coriioration ; but there are also stationary flocks belonging to 
private individuals in Andalusia, whose w<x>l is of equal finenoss and value, llic carcass 
of the sheep in Spain is held in no estimation, and only used by the shepherds and poor. 

7.‘16. The tenn mesta (equivalent to meslin^ *** general signifies a mixture of 

grain ; but in a restricted sense a union of flocks. This collection is formed by an 
assoi'iation of proprietors of lands, and originated in the time of the plague in 1350. 
The few persons who survived that destructive calamity, tinik possession of the lands 
Hhich liad been vacated by the death of their former occupiers; united them witli tlieir 
own ; converteil nearly the vihole to pasturage ; and confined Uieir attention principally 
to the care and increase of tlieir flocks. Hence, Uie immense postures of Estremadura, 
Leon, and other provinces; and the prodigious quantity of uncultivated lands througliout 
tlie kingdom. Hence, also, the singular circumstance of many proprietors possessing 
extensive estates without any titles to them. 

737. The flocks which farm the mesta usually consist of about 10,000 sliecp each. 
Every flock is under the ^re of a directing officer, fifty sliepherds, and fifty dogs. The 
whole flocks, composing tlie mesta, consist of alxiut five millions of sheep, and employ 
about 45 or 50, (XX) persons, and nearly as many dogs. 17>c flocks arc put in motion in the 
latter end of ApriMav beginning of May, leaving the plains of Estramadura, Andalusia, 
Leon, and Old and Werw Castile, where tliey usually winter, and they repair to tlie moun- 
tains of the two latter provinces, and those of Biscay, Navarre, and Arragon. The slteep, 
wliilc feeding on the mountains, have occasionally admiiiisteretl to them small quantities 
of salt. It is laid upon flat stones, to which the flocks ore driven, and permitted to vut 
wliat quantity they please. During the days the salt is administered the sheep arc not 
allowed to depasture on a calcareous soil, but arc moved to argillaceous lands, where 
tliey feed voraciously. (Townsend.) 

7.18 At the end of July the ewes are put to (he rams, after Kcparat'on h.'u liecn made of those already 
with iamb. Six or Hevon rams arc ronsidered Hufflcient for one hundrcil ewes 
T.9J In September the »heejj are ochred, their IwokH and ioin» Isniig rublioil with rcil ochre, or ruddle, 
iliMMolvcd in water. Thia practiee i« founded iiikiii an ancient custom, the reason of whii’h in not clearly 
ascerbiincd. Some suppose that the ochre, uniting with the ole.-iginnits matter of the flec’co, forms a kind 
of varnish, which defends the animal from the inclemency of the weather ; others think the iHindcrosity 
of thin rrartfi prevents the wool growing too thick and long in the itayile : but tlie more eligible opinion is, 
th.it the earth alworbs the su^rabundant pcrs(Hration, which would otherwise render the wool both 
harsh and coarse 

74a Toomrds the end of September the flocks rocommeneo their march. Descending from the moun. 
tains, they travel towards the wanner parts of the country, and again repair to the plains of Leon, Estre. 
madura, and Andalusia, 'ITie sheet) are generally conducted to the same pastures they hoA grazed the 
precetUng year, and where most of them had been yeaiittl : there they are kq»t during the winter. 

741. Syieepshenring commences in the beginning of May, and is performed while the 
slicop are on their summer journey, in large buildings called esrptilcos. Tliosc, wbidi are 
placed upon the rood, arc capable of containing forty, fifty, and some sixty tliousand sheep. 
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Tlicy are erected in vinous places ; but the principal arc in the environs of Segovia, and 
the most celebrated is tliat bf Iturviaca. The shearing is preceded by a pompous prepa - 
ration, conducted in due form, and the interval is considered a time of feasting and recre- 
ation. One hundred and twenty-five men are usually employed for shearing a thousand 
'^wes, and two hundred for a thous^d wethers. Each sheep affords four kinds of wool, 
more or less fine according to the parts of the animal whence it is taken. The ewes pro- 
duce the finest fleeces, and tlie wethers the heaviest : three wctlicr fieeces ordinarily weigh 
on the average twenty-five pounds ; but it will take five ewe fl eccs to amount to the same 
weight. 

742. The journey which the Jlocks make in their pgregrinailon is regulated by particu- 
lar laws, and immemorial customs. The sheep pass unmolested over the pastures be- 
longing to the villages and the commons whicli lie in their road, and have a right to feed 
on them. They arc not, however, allowed to pass over cultivated lands ; but the pro- 
prietors of such lands are obliged to leave for them a path ninety varas, or about forty 
tbises (eighty- four yards), in breadth. When they traverse the commonable imstures, tliey 
seldom travel more ilian two leagues, or five and a half miles, a day ; but when they walk 
in close order over the cultivated fields, often more than six varas, or nearly seventeen miles. 
The whole of their journey is usually an extent of one hundred and twenty, thirty, or forty 
leagues, which they perform in tliirty or thirty-five days. 'Hie price pJidffor depasturing 
the lands where they winter is equally regulated by usage, and is very low ; but it is not 
in the power of the landed proprietors to make tlic smallest advaitce. 

743. The mesta has its ^mrlicular laws, and a tribunal before which are cited all per- 
sons who have any suit or difl'ercnce with the proprietors. Tlie public opinion in SpsJn 
has long been against tlie inesta, on account of the number of people it employs, the ex- 
tent of land it keeps uncultivated, die injury done to tlie pasture and cultivated lands of 
individuals, and the tyranny of tlie directors and shepherds. These have been grievances 
from time immemorial. Government, yielding to tlie pressing solicitations of tlie people, 
instituted a committee to enquire into them about the middle of the eighteenth century ; 
but it did no good, and it was not till the revolution of 1810, tliat tlie powers and pri- 
vileges of the mesta were greatly reduced. 

744. The imj4ements of Spanish agriculture are vei^ simple. The common plough of 
Castile and most of the provinces 97.) 
is supposed to be as old as the time of tlie 
Homans. It it thus described by Townsend : 

** The beam is about three feet long, curved, 
and tapered at one end, to receive an addi- 
tional beam of about five feet, fastened to it 
by three iron collars ; the other end of the 
three-foot beam touclics the ground, and has 
a mortise to receive the share, the handle, 
and a wedge.” From tliis description it is evident that the beam itself supplies the place 
of the sheath ; Uic share has no fin, and instead of a mould-board, tliere are two wooden 
pins fastened near the heel of tlie share. As in Uiis plough the sliare, from the iioint to 
its insertion in the beam, is two feet six inches long, it is strengthened by a retch. Tliat used 
near Malaga is descrilK‘d by Jacob as **a cross, with the end of tlic perpendicular 
part shod witli iron. It penetrates about six inches into Uie soil, and is drawn by two 

with ropes ^teuw 
ea to tlie horns. Tbc 
plough of Valencia, on 
tlie eastern coast, we 
have already given {Jig, 
12.) as coming the 
nearest to that described 
by Virgil. There are 
many wheels and other 
contrivances used for 
raising water ; the most 
genera], as well as the 
most primitive, is the 
noria 98 ), or 

bucket wheel, intro- 
duced by the Moors, 
from which our chain 
pump is evidently de« 
rived. A vertical wheel 
over H well has a series of earthen jars, fastened together by cords of esparto, 
which descend into the water and fill tliemselves; by the motion of tlie wheel they % 
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rise to tlio surface, and then by tlie same motion empty tlienfselvcs into a trough, 
from which tiie water is conveyed by trenches into the difK^rent parts of the garden 
or held. The vertical wheel is put in motion by a horizontal one, which is turned by a 
cow.” (^Jacob's Travelsf 15!^.) The construction of dung-pits luis already been men- 
tioned, (710.) as introduced by the Moors, and tbe^practicc of preserving tlie dung in 
that manner is still continued in Granada and Valencia. Threshing-floors are made in 
the Acids, and paved witli pebbles or otlicr stones. 

745. Few of Ute operations of Spanish a^ricidture alFord any thing cliaractcristic. No 
hay is made in Spain ( Townsend) ; and so dry and brittle is the straw of the corn crops, 
that in the process of treading out, which is generally done by marcs and colts it is bro- 
ken to pieces. 17ie grain being separated, the straw is put in stacks, and preserved for 
litter, or mixed with barley as fo^ for cattle. Irrigation is carefully performed!, and is the 
only effectual mode of insuring a crop of grain, or any sort of herbaceous vegetable. On 
some farms on the Vega in Malaga, scarcely any attention is paid to stirring tlie soil, but 
by die very complete irrigation which can be there given, die land yields fifty bushels pe.* 
acre. Where the soil is naturally light, situated in a warm climate, and not irrigated, it is 
remarkably free from weeds ; b^ause from the latter end of May, or die beginning of 
June, when the crop is harvested, till October or November, they have no rain ; and the 
lieat of the sun during tkit period destroys every plant, and lea^L ; the soil like a fallow 
which only requires the seed furrow. In effect it gets no more; and dius, under such cir- 
cumstances, one crop a year, after only one ploughing, may be raised for an cn> !lf*ss period. 
—In the Asturias, after the women milk the sheep, they carry die milk home in leather bags, 
shaking it all the way, dll by the time of their arrival butter is formed. ( Townsend's 
Traveh/\.2T^.) 

746. The labouring man of Sfwin adopts a custom which might be useful to the 
reapers and haymakers of Britain, in many situations. Hie labour and heat of hay time 
and harvest excite great perspiration and consequent diirst, which it is often necessary 
to quench with sun-warmed water. To cool such water, the Spanish reaper puts it in 
a porous earthen pitcher (alcarraza), die surface of which being constantly moist with 
the transudadon of the fluid, its evaporation cools the water widiin. Tlie frequent appli- 
cation of wet cloths to a bottle or eardicn vessel, and exposure to the sun and wind, 
effects the same object, but with more trouble. 

747. The culture of forests is very little attended to in Spain. TTie best charcoal is 
Riade from heath, cliiefly tlie j^rica mediterranea, which grows to the size of a small tree, 
and of which there ore immense tracts like forests. Tlie 
cork tree (Quercus ^iiber, fig. 99.) affords the most valuable 
products. 'Hie bark is taken off for the first time w'heii the 
tree is about fifteen years old ; it soon grows again, and may 
lie rebarked three times, the bark improving every time, till 
the tree attains die age of thirty years. It is taken off' in 
sfiects or tables, much in the same way as oak or larch hark 
is taken from the standing trees in this country. After 
being detached, it is flattened by presenting the convex side 
to heat, or by pressure. In either case it is charred on both 
surfaces to close the transverse pores previously to its lieing 
sold. Tliis charring may be seen in bungs and taps ; but 
not in corks, which, being cut in the long way of the wood, 
the cliarring is taken off in the rounding. 

7 48. The exertions that have been made for the inijrrovement 
of f/w agnculture of Spain we have already nodeed, and need 
only odd, that if die late government h.id maintained its 
power, and continued in the same spirit, perhaps every thing 
would liave been effected (hat could lie desired. Time, indeed, would have heen requi- 
site ; but improvement once heartily commenced, the ratio of its inerease is astonishing. 
But the French invasion of Spain, first under Bonaparte, acd again under die Bourlions, 
has spoiled every thing, and for the present almost annihilated hope. 

749. 27ie agricultural arcurrislanccs of Portugal ha\ ■ so much in common with those 
of Spain, that they do not require separate consideration, llic two countries differ in 
the lattef having a more limited cultivation, the sugar-cane, and most of the West 
India plants grown in Spain, requiring a warmer climate than that of I’ortugal. 'flie 
vine and orange arc cultivated to great perfection; but common agriculture is neglected, 
llie breed of horses is inferior, and diere are few cows or sheep. Swine form the most 
abundant live stock, and fatten, in a half wild state, on the acorns of the numerous oak 
forests which cover the mountains. 
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Sect. X. Present Slate qf Agriculture in Purojtean Turkey- 

750. The Turkish empire includes a variety of climates and counlrksj of most of which 
so little is correctly known, that weican give no satisfactory account of their agriculture. 
Asiatic Turkey is nearly Aree times die extent of the European part ; but die latter is 
better cultivated and mure populous. “ European Turkey,” Tlioniton observes, “ de- 
pends upon no foreign country for its subsistence. Tlic labour of its inhabitants produces, 
ip an abundance unequalled in the other countries of Europe, all the alimentary produce 
tions, animal and vegetable, whether for use or enjoyment. The corn countries, in spite 
of the impolitic restrictions of the government, liesides pouring plenty over the empire, 
secretly export their superfluities to foreign countries. Their agriculture, therefore, 
though neglected and discouraged, is still above their wants.” {Present State of Turkey^ 
vol. i. p. 66.) 

• 751 . The climate and seasons of European Turkey \a.Ty Vf\\h the latitude and local 
circumstances of the different provinces, from die Morca, in lat. 37° and surrounded by 
die Mediterranean sea, to Moldavia, between Hungary and llussia, in lat. 48°. The 
surface is generally mountainous, witli plains and viues ; some rivers,^ the Danube in 
Wallachia, and numerous gulfs, bays, estuaries, and inlets of the Adriatic, the Archi- 
])elago, the Mediterranean, and the Black Seas. The soil is in genera^ fertile, alluvial in some 
of the richest plains of Greece, as Thessidy ; and calcareous in many parts of Wallachia 
and Moldavia. Tliese provinces produce excellent wheat and rich pasture; while diose 
of the south produce maize, wheat, and rice. The vine is cultivated in most provinces ; 
and there are extensive forests, especially in the north. The live stock consists of die 
horse, ox, camel, sheep, and swine. {Thornton.) 

Some traits of the agriculture of the Morea, the southernmost province of European 
Turkey, have been given by Dr. Pouqucville. Tlie climate holds the exact medium 
between the scorching heat of Egypt and the cold of more northern countries. The 
winter is short, but stormy ; and the summer is hot, but tempered by breezes from the 
mountains or the sea. Tlic soil of die mountains is argillaceous ; in some places inclin- 
ing to marl, and in others to peat or vegetable cardi : die richest parts are Arauiia and 
Argos. The plough consists of a share, a 100 

beam, and a handle (Jig. 100.); the share is 
shaped somewhat like the claw of an anchor, 
and die edges armed w'ith iron. In some cases 
it has tw’O wheels. It is drawn by one horse, by 
two asses, or by oxen or butfaloes, according to 
tlie nature of the soil. Tlie corn grown is of 
excellent quality, though no attention is paid to selecting the seed. Tlie rice of Argolis 
is held at Constantinople the next in excellence to that of Damietta. The vine is suc- 
cessfully cultivated ; but at Corinth, “ situated in a most unwholesome atmosphere,” the 
101 . iKtiAi . culture of that sort wliich produces the raisins of Corinth is 

less attended to than formerly. Tlie olive trees (O'len curopac'a, 
g. 101.) are die finest in the w'orld; the oil of Maiiia is the 
best, and held in esteem at all the principal markets of Eu- 
rope. The while mulberry is extensively cultivated for die 
support of the silkwonn. Elis yields the best silk. Tlie 
cotton is cultivated in fields, wliich arc commonly divided by 
hedges of Nepal or Indian fig, w'hich is eaten, but is here 
more vapid than in Egypt. 

753. The figs of the Morea “ are perhaps the most exquisite 
that can be eaten.*' The tree is cultivated widi particular 
care, and the practice of caprification adopted. TTiey collect 
the little figs which have fallen from the trees while very 
youAg, and which contain numbers of the eggs of the gnat 
insect rCj^nips). Of these they make chaplets, w-liicli are 
siispenaed to the branches of die trees. Tlie gnats are soon 
hatched, and spread themselves over the i^hole tree. Tlie 
females, in order to provide a nidus for their eggs, pierce the 
fiuit with their sting, and then deposit diem. From this puncture a gummy liquor 
oozes ; and aAer diis the figs are not only not liable to fall, but grow larger and finer 
flian if diey had not undergone this operation. It is doubted by some modem physiolo- 
gists wbether this process is of any real use, it being now neglected in most fig countries 
wlicre it was formerly performed. Some idlegc that it is merely useful as fecundating 
the blossoms, which most people are aware are situated inside of die fruit ; others diat it 
pronioteft precocity, which the puncture of an insect will do in any fruit, and jvliich any 
one may have obseivcd in the gooseberry, apple, or pear. 
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754. The alniond tree is very productive, llie orange tribe abounds ; and the pomegra- 
nates, pcoc'hes, apricots, grapes, &c., are of the finest flavour. The banana is cultivated in 
tlie gaidens, as are melons, dates, and many other fruits. Carobs (Ceratonia), quinces, 
medlars, cherries, &c. arc wild in abundance. Bees are found in the hollows of trees ; 
and their excellent white honey is exported. 

755. The oxen of the Morea are low, and have longtwiiite hair. Ihe most fleshy do not 
weigh more tlian from 300 to 400 pounds. The cows give little milk, and are much injured 
by the jackals, who tear away their teats ; and by large serpents, whicli are said to suck 
the milk. The sheep are small, and have large horns ; their wool is considered of tlie second 
quality of the wool of the Eiist. Cheese is made from their 'milk, and that of goats. 
The horses of the Morea are of a breed between the Moravian and Tliracian : tlieir form 
is not admired ; but they arc full of Are and courage ; and so vigorous, that they run 
with a firm and rapid step over the mountains widiout ever stumbling. The asses are 
miserable. 

«• 

V.'jd. The forests qf the Morea produce the cork-tree ; the kennes oak : the Qu^rcus ^'sculus, or Vclonia 
oak, the morns of which are eaceii, and their cuiw usoti as oak-galls, in preparing black dye ; the 
Bzarole, plane, larch, wild olive, sweet chestnut, manna ash ; grains d'Avi^ion (7th&mnus infetahrius 
from the grains or ►ceds of which a fine yellow dye is prepared j Lawsbnia indrmis, wiiich Airnishes 
a fine aurora coloitr, with which the women of the East dye their nails; ♦•'o turpentine tree, barren 
date trees, silk tree (Mimosa Jultbrtssin) with its beautiful tutls, pine fir, and a variety of others Chest- 
nuts were at one period the teiniwrary food of ncarlv the whole country : on Mount Pholoe, where the 
peasants are halt savages, tiiey form the principal food for the whole year. A variety of p'w>nt8 used in 
the arts and in phannacy grow wild In the wastes., and there are venison and game in the w^vxls, and 
fishes in the rivers, lakes, and the surrounding ocean The Morea, l>r Pouquevillc concludes, is “ a fine 
country and though one does not find the gulden age here rencweil, yet, “ under a better order of 
things, it will produce abundantly every thing necessary to supply the wants of man.” {Travels^ 
transl. by A. tluttUreCt p. S306.) 



757. Some notices of the agriculture of Thessali/ and Albania have been given by Dr. 
Holland. The plain of Thes- 
saly (^. 102. ) i, an immense 
tract of level country, with a fine 
alluvial soil, which tradition 
and external appearance concur 
in testifying, was once covered' 
witii wator. 'Die capaliili-j 

'ties,” l>r. Holland observo.s. 

** are great throughout tlie^^, 

whole of -this fine province; V 

and it would not be easy to fix a limit to the amount and variety of produce which might 
be raised from its surface. In tlieir present state, the plains of Thessaly form one of Uie 
most pnxlactive district*} of tlie Grecian peninsula, and their annual produce, in grain of 
dilFerent kinds, cotton, silk, w'ool, rice, and tobacco, allows a very large amount of regular 
export from the provinces.” The cultivation is not deficient in skill or neatness. Their 
plough is of a primitive form ; and their carts are small cars, some of them, as Dr. 
Clarke observes, simple enough {Jig’ 103 .) ; botli are drawn by oxen or buffaloes, llie 
1 ^^ n fl f1 n sheep is moderately fine; tlie mulberry is 

grown in dwarf pollards ; and the cotton in drills, well 
hoed. 'Die men are a stern-louking race, and the women well 
- jmade, and not unlike the antique. “ The circumstances 
by which the amount of produce might be increased, arc 
^ chiefly, perhaps, of a more general nature, — a better form 
of government ; greater security to private property ; a 
more uniform distribution of tlie inliahitants ; and tlie prevention of those monopolies 
in the export of grain, which have hitherto been exercised by the Turkish rulers of the 
country. ('Travels, 2d. edit. p. 281.) 

758. The agriculture of Albania dilfers in no essential particular from thatof Tliessaly. 
The common tenure on which land is let, is that of paying to the landlord half tlie 
produce. The vale of DeropuU is the most fertile and pojHilous in Albania. Tlie 
tillage, generally speaking, is remarkable for its matiicss. llic products are chiefly 
wheat, maize, tobacco, and rice. Tlie returns afford a considerable surplus for export- 
ation ; and the tobacco is esteemed the best in Albania. Large flocks of sheep feed on 
the declivity of the mountains, and afford much coarse wool for the manufactures of tlie 
country. 

759. 2Vi€ agriculture if Moldavia and fVallackia, two the most northerly provinces 
of European Turkey, has been given by various authors, as Carra, Bauer, and lliorntoii. 
I'he climate of those provinces is very severe in winter. Spring begins in April ; sum- 
mer in June ; and in July and August the days are excessively hot, and the nights cohl. 
Heavy rains begin in September, and snows in November. The surface is generally 
mountainous ; but tlie valleys are dry and rich. The usual grains are cultivated, and also 
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maize. Tliey plough deep with six oxen, and never employ manure. Tliey take a crop, 
and leave tlio land to resi* alternately. The com is trodden out by horses, and then 
hud up in pits. Flax and hemp are sown for local manufacture. Newly broken up 
lands are planted with cabbages, which grow to a great size. The vine is cultivated on 
the southern declivities of hills, and ^le wine is said to equal that of Hungary, llie mul- 
berry is cultivated for the silkworm ; and forests ore extensive on the mountains. The 
common fruit trees are abundant, and an excellent variety of apple, called the doiniasca, 
grows wild. The olive and fig arc too delicate for the climate. 

^ 760. IhU the pasture lands are the most valuable parts of these provinces. Tlie oxen are 
large and fleshy, and so numerous that they form a principal article of export to Russia, 
Poland, and Gennany. ITie buffalo thrives better here than in most parts of Rurope ; 
and is valued for its strength and milk*. The sheep winter on the Danube, and pass tlic 
summer on the Carpatliian mountains ; their mutton is excellent, and the annual export- 
ation of tlie wool into Gennany is very consi>ieral)le. There are various breeds of 
Itbrscs ; they arc brought up in great numbers, for the Austrian and Prussian cavalry. 
Tliey ore well fonned, spirited, docile, and remarkable for the soundness of tlicir hoofs. 
The carriage and draught horses are small but active, and capable of resisting fatigue. 
They live in the open air in all seasons, though in winter they arc often attacked by wolves. 
Domestic fowls and game abound, especially liares. The honey and wide kre of the finest 
quality. One author (Carra) mentions a kind of green wax, which, being made into 
tapers, diffuses an excellent perfume when lighted. Many of the'eottages partake of the 
Swiss character, and arc morc> 
picturesfjue than those of Hun- 
gary or Russia. (Jin. 104 ) 

7G1. 2Vie poorest agriculture 
in Kuropcan Turkey is that of 
Uonielia, including the coun- 
try round (Constantinople. The 
Mirfiice is hilly, and the soil dry 
and stony, chiefly in pasture or 
waste. ‘‘ The cqiitid of the 
empire,” Thornton observes, ' 

“ as the soil in its immediate 
vicinity is barren and ungrateful, 
receives from the neighbouring 
villages, and from the siir-‘ 
rounding coasts of both the sens which it commands, all the culinary herlis and fruits of 
excellent flavour, which the most fastidious appetites cun lequire; and from the Asiatic 
coasts of the Black Sea, all matiTials necessary for fuel, or for tlie construction of ships 
and lioiiscs.” 



Chap. V. 

Modern History and present State of Agncidturc in the British Isles. 

7Ce2. Having, in tlie preceding chapter, brought dtiwii the history of British 
agriculture to the revolution, we shall resume it at that period, and continue our view to 
the present time. As this period may he considered the most interesting of the whole 
scries, we shall, for the sake of distinctness, arrange the matter under the separate sec- 
tions of the political, professional, and literary history of agriculture in Britain, and sub- 
mit a sejiarate view of the process and present state of agriculture in Ireland. 

Sfx’t. I. Political History (^Agriculture in Britain, from the Revolution in 1668 to 

the present Tinie» 

76.‘h That the agriculture and genital prosperity of this country were greatly benefited by 
the revolution is an undisputed point. That prosperity, as far as respects agriculture, has 
been ascribed to the corn-laws then promulgated. “ In 1670,” a masterly writer on the 
subject remarks, “ exportation was permitted, whatever the price might be ; and im- 
portation was virtually prohibited, by a duty of 165. per quarter, when wheat did not 
exceed 535. Ad. ; of 8s. whcij above that, and not exceeding 8O5. ; and when above 8O5. 
the dut^ of 5s. 4d., imposed by the act of 1663, continued to be payable. Still, how- 
ever, as there was a duty payable on exportation ; and as imixirtation, from some defect 
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ill tlie law resp^H;tiii^ tlie inoile of ascertiuning tho prices at which the dittereiit duties 
were exigible, still continued at the low duty, the system by which exiiorUition^ was 
encouraged, and importation in ordinary cases prohibited, was not completely established 
till 1688 and 1700. In tlie former of tliese years, a bounty of 5s. a quarter was given on 
exportation, when the price of wheat did not cxceei 48s., and in the latter the duties 
on exportation were wholly repealed. Cinder these laws, r.ot only was the excess ot 
ex^iorts veiy considerable, but the prices of grain, down to 1765, were much lower 
than during an equal number of years preceding 1688. niis is not the phice to enquire 
how far tliese laws had an iiiHiience in producing tliis phenomenon ; but the facts 
themselves are indisputable. Yet the mere circumstance of large exportations of grain 
docs by no means prove tlie prosperity of agriculture ; far less is its cheapness in the 
home markets any evidence of the comfortable subsistence of the lower orders. Corn 
seems to have been raised in such abundance, not merely because the market was ex- 
tended by means of the bounty, but because tiierc was little demand for other products 
of tlie soil, whicli have, since that time, witlidrawn a large portion of the best arable 
land from the growth of com. And the price was low, because neither the number nor 
wealth of the consumers had increased in a proportion corresp<indiiig to the supply. 
Before the accession of his present majesty, the number of acts for enclosure was only 
tw^o hundred ana forty-four; a clear proof tliat agricultural improvements proceeded 
much more slowly thai) they have done since. Ami it cannot be disputcJ, that, owing 
to tlie imperfect culture of that period, when ameliorating crops did not cntei largely 
into the courses of management, any given extent of land did not produce so niuc !i cum 
as under tlie improved rotations of modern husbandry.’* 

764. 7'he erpoi lation of wml was prohibited in 1617, in 1660, and in 1668 ; and the 
prohibition strictly enforcctl by subsequent statutes. The ctlect of this on its price, 
and the slate of the w'ool trade, from the earliest perioil to the middle of last century, 
are distinctly exhibited by the learned and laborious author of Memoirs on IVvol, 
printed in 1747. 

7r»5 In 17G5 tAr eornJntes established in the end qf the seventeenth century be^an to be repealed^ and ex- 
portation was prohibited, and im|N)rtation permitted without p.iyment ot' duties, by annual aci;s, during 
the seven subsequent years “ A new system was tstablishcd in 177 allowing importation when tiie price 
of wheat was at or al)ove48j (icr quarter, at the low duty of M. ExixirUtion was prohibitetl when tlie 
prirc w'as j and below that the former bounty of 5s i»er quarter rontiniu'd to be jiayable.” 

7(56. By an act passed m 17i>l, the bounty on exportation, when the price was under 44*’, iier rpiarter, 
.remained unaltered : but “ exiKirfation was jierraitted till the price w;w 4i>jf liniiortation was virtually 
prohibited by high duties when the price was below 50s. j and iK?nnilted, on payment of a duty of (id., 
when at or above lAs." 

Ti)7 In 1H04, “ the corn-laws were altered for the third time, and the iMninty on exiHirtation was paid 
till the price of wheat was 48s per quarter, .and at 54s. exiKirtation was prohibited. 'I’lie high duty of 
i'4s. 3tl was payable on imixirtatiun till the price was 6^. ; alxive (>3s and under (Xis. a duty of 2* M. ; 
and above Gta. the low duty of &/. By an act in 1805, importation Into any part of Britain is to be regu. 
luted by the aggregate average price of the twelve maritime districts of England. Importation was 
never Btopi»od under the Uw of 1804, till February 1815. 

7GH Dnrmg the twenty-two years preceding IHiJI, about sixty millions of pounds sterling have lieen 
(laid for foreign grain. In bad seasona the prices have been enhanced to a most alarming degree, not- 
wjth.'.tanding large bounties have been paid on iin(iortation, I'he average price of every successive (icnod 
often yeara, from 17tj5 to 1814, has risen considerably-, and since 17!i3, the price has been aeldoin U*sa 
than double the average of the flrel sixty years of the l^t century.” 

769. The corn-laws since 1814 have undergone a change in almost every session of 
parliament. According to the corn act of 1828, foreign corn is admitted at 52^. iier 
imperial quarter for a duly of S-is. 8f/. per quarter, and from 52j. to 7.‘J.r. at a graduated 
scale of duties, being admitted at the latter price at Is. per quarter. Barley at 24s. is 
admitted on a duty of 25s. lOd. per quarter, and from 24s. to 41s. on a graduated scale of 
duties ; so that at the latter price it is admitted at Is. per qu.arter. Oats arc admitted at 
18s. per quarter, at a duty of 19s. 9d. per quarter, and from 18s. (o 31s. on a graduated 
scale of duties ; so that at the latter price the duty is Is. per quarter. In like manner 
rye, peas, and beans, v%iien at 29s. are admit U hI at 25j. 9d. per quarter, and when at 
46.S. at Is. (Quar. Jour, of jigricuUurey vol. i, p. 228.) 

770. Agriculture in Scotland was at low ebb at the period of the revolution. “ The 
calamity of that evil had so oppressed the tenantry of Gotland, that many farms re- 
mained unoccupied. Proprietors were then as cage in searching after tenants who were 
able to stock and cultivate the ground, as farmers were assiduous in seeking after farms 
previously to the late generid peace. Improvements began to be m^ulc soon after the union, 
especially by some gentlemen of East Lothian, and by the efforts of the Agricultural 
Socic^ of J^otland, established in 1723. It was now found lieneficial to grant long 
leases, which were found greatly to increase the skill and industry of tlie tenants, by 
rendering them secure of enjoying the lienefit of their improvements. A great stimulus 
wa'j also given to farmers by the money circulated during the rebellion of 1745, which 
raised prices, and increased the tenants* capital st^ick.’* 

77 f. A desire to improve Ike roads of Scotland now began to manifest itself aiyong tlie 
ptoprietors. ITie first act of parliament for collecting tolhs on the highways in Scotland, 
was passed in 1750, for repairing the, road from Dunglass.bridgc to Haddington. In 
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ten years after, several acts followed for tbeeounlies of Edinburgh and Lanark, and for 
making the roads between •Edinburgh and Glasgow. The benefit which agriculture has 
derived from jjood roods it would not be easy to estimate, 'fhe want of them was one 
great cause ot tlie slow progress of tlie art in former times. At present, all tlie improve- 
ments introduced by M^Adoin in^tlie construction and preservation of the roads of 
England, arc spreading with orjual rapidity and good effect in Scotland. 

773. The relaxing of the rigour f entails^ a fid abrogtUing the feudal si/siem, greatly bene- 
fited tJie agriculture of Scotland. The first was effected by an act in 1 770, which re- 
laxed the rigour of strict entails, and extended the powers of proprietors, in so far as 
regards the improvement of their estates, and tlie granting of leases. 

773. Jlut the general progress of agriculture in BrUainy from tlie revolution to the 
middle of the eighteenth century, was by no means so considerable as from the great 
exportation of corn we hliould be led to imagine. Hie gradual advance in the price of 
land produce, soon after tlie year 1760, occasioned by the increase of population, and 
of wealth derived from manufactures and commerce, has given a more powerful stimulus 
to rural industry, augmented agricultural capital in a greater degree, and called forth 
a more skilful and enterprising race of cultivators, than all the laws for regulating the 
corn trade could ever have effected. Most of the inventions for increasing produce and 
economising labour have either been introduced, or improved and greatly extended, since 
that time ; and by means of both, the free surplus has been vastly i^ncreased for the supply 
of the general consumption. Tlie passing of more than three thousand bills of enclosure, 
in the late reign, is a proof how much more rapidly the cultivation of new land has 
proceeded than in the fonner period : and the garden-like appearance of tlic countrj’, as 
well !is the striking improvement in the condition of all classes of the rural population, 
display, in the most decided manner, the skill and the success with which this great 
branch of national industry is now followed throughout the greater part of Britain.” 

774. Since the conclusion of the Amertcan tear in 1783, “ improvement has pro- 
ceeded w'itli singular rapidity in every district ; and while the rental rolls of proprietors 
have been doubled, tripled, arid quadrupled, the condition of llic tenantry, and of the 
lower ranks, lias been ameliorated almost in a proportional degree.” (Ed» Ency. art. 
Agr.) 

775. Since the jferiod o/" 1815, agriculture has sustained a severe shock from Uie fall of 
pi ices, occasioned by the lessened circulation of cuirency, the necessary preliminary to a 
return to a currency of the precious metals. In this sliock many hundreds of fanners lost’ 
all tlieir capital, and were obliged to become operatives to 011101*8 ; w hile some, more for- 
tunate, eontiived to retain as much of the wreck of their property as enabled them to 
emigrate to other countries. ClegJiorn, wlmse pamplilet on the depressed state of agri- 
culture was lionoured with tlie prize of the Highland Society of Scotland, thinks this loss 
cannot have been less than one year’s rental of the wluilc island. “ Hie re[>lies sent to 
tlic circular letter of the Board of Agriculture, regarding tlie agricultural state of tlie 
kingdom, in February, March, and April, 1816, furnish a body of evidence which cannot 
be controverted, and exhibit a picture of widely spread ruin among the agiicultural 
classes, and of distress among all tliat immediately depend upon tliem, to which tliere is 
probably no parallel.” (See Clcghorn on the Depressed State of Agriculturct 1822.) After 
upw ards of fourteen years’ severe suirering, both by landlords and tenants, tilings have now' 
assumed a more stationary condition. Rents have been greatly low'ereil every wliere in 
|)ro]>ortion to the fall of jiru'es and the rise of parochial burdens, and both fanners and 
landlords arc beginning gradually to recover tiicmselves. 

Sect. II. Prfessional History of Agriculture^ from the Revolution to the 
present Time* 

776. Ifi England, from the restoration to the middle of the eighteenth century, very little 
improvement took place, either in the cultivation of the soil, or in the management of 
live stock. Even clover and ternips (the great support of the present irapro\‘ed system 
of agriculture) w'ere confined to a few districts, and at the close of this period were scarcely 
cultivated at dl by nimmon farmers in tlie nortliern parts of the island. From the ff'hole 
Art of Hu sbarulryf publishctl by Mortimer in 1706, a w'ork of considerable merit, it docs 
not appear that any improvement was mode on his practices till near the end of last cen- 
tury. In diose districts where clover and rye-grass w*erc cultivated, they were cut green, 
and used for soiling as at present. Turnips were sow'n broadcast, hond-lioed, and used for 
feeding sheep and cattle, as they were used in Houghton’s time, and are still in most 
districts of England. 

777. In the beginning of the eighteenth century, a considerable improvement in the process 
of culture was introduc^ by Jethro Tull, a cultivator of Berkshire, who began to drill 
wheat and other crops about tftc year 1701, and whose Horseshoeing Ifudiandry was pub- 
lished in 1 731. ** In giving a short account of tlie innovations of tliis eccentric writer, it is 
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not meant to enter into any discussion of fUeir merits. It will not detract much fVoni his 
reputation to admit, that, like most otlier men who leave the1l>eaten path, he Wtis some- 
times: misled by inexperience, and sometimes deceived by a too sanguine imagination. 
Had Tull confined his recommendation of drill husbandry to leguminous and bulbous, 
rooted plants generally, arid to the cereal gramina o^ly in particular circumstances ; and 
had he, wiUioiit puzzling himself about the food of plants, been contented witli pointing 
out tlie great advantage of pulverising tlie soil in most cases, and extirpating weeds in every 
case, he would certainly have deserved a liigh rank among the bcnefVictors of his country. 
A knowledge of lus doctrines and practice, however, will serve as a necessary introduction 
to the present approved modes of culture.** 

778. T^lTs theory is prom«li?ated ifrtth (freat confidence j and in the controversy which he tliouglit 
proper to maintain in support of it, he scrupled n<^ to cinpioy ridicule as well as reasoning IJcsides the 
Uoman writers Re Rustica, Virgil in particular, whom he treats w'ith high dibdaiii ; he is almost equally 
severe on Dr. Wmxlward, Bradley, and other writers of his own time. 

779. Tvll begin* by showing that the roots qf plants extetuted much farther than is commonly believed ; 
and then proceeds to enquire into the nature of their food. After examining several hy^iuthcses, he c.e- 
cides this to be fine particles of eartii. The cliief^ and almost the only use of dung, he thinks, is to divide 
the earth ; to dissolve the “ terrestrial matter wliieh adhrds nutriment to the mouths of vegetable roots 
and this can be done more comiiictcly by tillage. It is tliereforc nciVbsary, not only to pulverise the soil 
by refloated ploughings licfore it be scoilo^.; but, as it bei'omes gradually more and more coinpresbcd after, 
wards, recourse inmt be had to tillage of ^horsrJiot'tng, while the p'.ints ai** growing ; which also destroys 
the weeds that would deprive the plants of their nourishment 

78(1. The leading feature qf Tull's husbandry^ is his pr.icticc of laying the laiitl into narrow ridgi's of 
five or six feet, and upon ihc middle of these drifliiig one, two, or three rows ; distant * om one another 
about seven inches, when there were three; and ten inches, when only two The distance *f the plants 
on one ridge from those on the contiguous one, he called an interval ; the distance between the mws on 
the same ridge a spacer or partition ; the toniicr was stirred reqx.‘atctlly by the horsc-hoe, and the latter hy 
the hand-hoe. 

781. The extraordinary attention Tull gave to his mode of culture i>, perhaps^ wUk&ut a parallel “ I 
formerly was at much pains,” he says, ** and at some charge, in improving my drills, for planting the rows 
at very nc.ir distances ; and had brought them to such perfection, that one horse would dr.iw u dull uith 
eleven shares, making the rows at three inches and a half distant from one another ; and. at the .<ame 
time, sow in them three very different sorts of seeds, which did not mix ; and these too at different depths 
At the barley rows were seven inches .'isuiider, the barley lay four inches deep. A little more than thiee 
inches above that, in the same channels, was clover; betwixt every two of tliesc rows, was a row of bainf> 
foil!, covered half an Inch deep. 1 had a good crop of barley the first year ; the next year two crops of 
broad clover, wiicre that was sown ; and where hop clover w.xs sown, a iiuxed crop of that and saintfoiii ; 
but I am since, by t \i>' i; uce, so Ailly convinced of the lolly of tiiesc, or any other mixetl cruiis, and more 
especially of n.inow '>[).icc'<, that I have dcmnlishcd these instruments (in their full perfcH'tioii) .is a v.iin 
curiosity, the drift and use of them being contrary to the true priiiciplos and practice of horsc-hoeing.” 
{Horseshoeing Husbandry t p. 62 London, 17f£^) 

e 782, In the culture of win at he b<‘gaii with ridges six fcethroail, or cicvc*n on a breadth (>f sixty-six fei't ; 
but on this he afferw.^rds had fourt(H.‘n ridges. After trying diffbreut numbers of rows on a ridge, he at 
last prcferretl two, wiUi an intervening space of about ten iiiche.s He allowed only three ix'cks of M.^'d for 
an acre The first hoeing was iK'rformealiy tuniing a furrow from the row, as soon a.s the plant had put 
forth four or five leaves; <o that it was done before, or at the ix'ginning of, winter. The next hoeing w.-w 
in spring, by which the earth was returned to the planK The bubse<|ucnt operations de[>endeil iiixm the 
circumstances and condition of the land, and thesralcof the weather. The next year’s crop of wheat 
was sown upon the intervals which had been unoccupied the former year; but thia he docs not seem to 
think was a matter of much consequence. My field,” he oliserves, “ whereon is now the thirteenth croji 
of wheat, has shown that the rows may successfully stand uixm any part of the grouiuL The ridges 
of this field were, for the twelfth crop, changed from mx feet to four feet six inches. In order for this al- 
teration, the ridges were ploughed down, and then the next ridges were laid out the same way as the 
former, but one foot six inches narrower, and the double rows drilled on their tops ; whereby, of cuiiso- 
quence, there must be some rows standing on every part of the ground, Ixith on tlie former {wrtitiuns, and 
on every part of the intervals. Notwithstanding thii., there was no manner of diflerence in the goodness 
of the rows ; and the whole field was m every fiart of it equal, and the best, I bclievo, that ever grew 
on it It is now the thirteenth crop, likely to be good, though the land was nut ploughed cross ways.” 
{Ibid., p. 4SL) 

783. According to Tull, a rotation crops different species was altogether V7ineces8ary"i 
and he labours hard to prove, against Dr. Woodward, that the advantages of such a ciiange, 
under his plan of tillage, were quite chimerical ; though he seems to admit the benefit of 
a change of the seed itself. But the best method of detennining the question would have 
been, to have stated tlie amount of his crops per acre, and tlic quality of the groin, instead 
of resting the superiority of his management on the alleged saving of expense, when com- 
pared with the com moil broadcast husbandry. 

7M. On the culture of the turnip, both hU principles and his practice arc much more correct The ridges 
were of the same breadth os for wheat ; but only one row was drilfetl on each. His management, white 
the en^ was growing, diifcrs very little from the present practice. When ilnllcd on the level, it is imptM- 
sible, he cAiserves, to hoc-plough them so well as when ti..y arc planted upon ridges. But the sc^ was 
deposited at diffbrent depths, the half about four inches deep, and the other half exactly over that, at the 
d^h of half an inch. Thus planted, let the weather be never so dry, the deepest seed will come up ; 
but if it raineth imslwjltatcly after planting, the shallow will come up first We also moke it come up at 
four times, by mlxiitt bur seed, half new and half old, tbg new coming up a day quicker than the old. 
These four eomingt up give it so many chances for escaping the fly: it bidng often seen that the seed 
fown over night Mail be destroyed by the fly, when that sown the next moniing win escape, and vice versdi 
or you may hoe-plough them when the fly Is like to devour them; this will bury the greatest part of thciae 
enemies > or else you may drill in another row without new ploughing the land.** 

785. DriUing, and horse and hand hoeing, seem to have been in use before the publi- 
cation of Tull’s book. ** Hoeing,** he says, « may l>e divided into deep, which is our 
horse-liocing ; and diallow, which is the EnglLvli liand-lfoeing ; and also the shallow 
lione-hoeing used in some places betwixt row.s, where Uie intervals are very narrow, as 
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sixteen or cigliteen incVcs. Tliis is but an imitation of the hand-lioe, or a succedaneiim 
to it, and can neither supply the use of dung, nor of fallow, and may be properly called 
scratch-Jioeing." Bui in liis mode of forming ridges, liis practice seems to tiave been 
original ; his implements display much ingenuity ; and .jiis chum to die title of father of 
the present faorse-lioeiitg husbandry qf Great Britain seems indisputable. A translation of 
Tull's book was undertaken at one and die same time in France, by diree different per- 
sons of consideration, widioiit the privity of each other. Two of diem afterwards put 
their papers into the hands of the third, Du Hamel du Afoneeau, of die Iloyal Academy 
of Sciences, at Paris, who published a treatise on husbandry, on the principles of Tull, 
a few years after. But Tull seems to have had very few folh.Avers in England for more 
dian thirty years. The present method of drilling ahd horse-hoeing turnips was nut 
introduced into Northumberland till about the year 1780 {^Northum, Survey t p. 100.); 
and it was dicn borrowed from Scotland, die farmers of which had the merit of first 
adopting Tull’s management in the culture of this root, and improving on it, about 
1^60, and from them it lias since made its way, but slowly, in the soudicrn part of the 
island. Tulhwas bom in Oxfordsliire, was bred a barrister, and made the tour of 
Fmrope. He commenced his experiments on his own estate, but being unsuccessful, was 
obliged to sell it. He afterwards took a fami in B^kshire, where he renewed his oper- 
ations. He published his book in 17.S1, and died in 1740, leaving a sdn, an oiTicer in 
the anny, who ruined himself by projects, and died in die Fleet prison in London in 1 7C4. 

786. In the live stock of liritish a^riculturCf tjcry little improvement had been made pre- 
viously to the middle of the eighteenth century, or later. About Uiis time, the ^^t bleed 
of cattle and sheep were about Doncaster, in Yorkshire, and in Leicestershire, and the 
first grand and successful efibrt to improve thtm was made by Robert Bakewell, of 
Dishley, in the latter county. Bakewell was Ixmi about \125 or 26; and soon after 
arriving at die years of maturity, took an interest in improving the breed of sheop. His 
father was a farmer, and died in 1 760 ; but die son had taken an active management of 
the farm for many years before that time, having began, about the year 1755, diat course 
of experiments which terminated in the important improvements for which his name is 
celebrated, {HunfsJgnadtural Memoirs^ p. 35; Flemings Farmer's Journal, August, 
1828, p. 819.) 

787. liy Bakewell' s skilful sdeclion at first, and constant care afterwards, to breed from 
the best animals, without any regard to their consanguinity, he at last obtained a variety 
of sheep, which, for early maturity, and the property of retiiniing a great produce of* 
mutton for the food they consume, as well as for the small proportion which the weight 
of the ofial bears to that of the four quarters, are altogether unequalled either in this or 
any odicr country. The Dishley or New Leicester sheep, and tJieir crosses, are now 
spread over die principal corn districts of Britain ; and from their quiet domesticated 
habits, are proliably still the most profitable of all the varieties of sheep, on farms where 
the rearing and fattening of live stock are combined wdth the best courses of tillage 
crops, 

788. The practice of Bakewell and his followers furnishes an instance of the benefits 
of a division of labour, in a department of business where it w'as little to b^ expected. 
Tlieir male stock was let out every year to breeders from all parts of England ; and thus, 
by judiciously crossing the old races, all the valuable properties of die Dishley variety 
dcscende<l, after three or four generations, to their posterity. By no otJier means could 
this new breed have spread so rapidly, nor have been made to accommodate itself so easily 
to a change of climate and jiasture. Another recommendadon of diis plan was, that die 
nirn-hircr had a clioicc among a number of males, of somew hat difierent properdes, and 
in a more or less advanced stage of improvement ; from w'hich it was liis business to select 
such as suited his particular object. These were reared by experienced men, who gave 
dicir principal atteiidon to diis branch alone; and having the best females as well as males, 
they were able to furnish die necessary supply of young males in the greatest variety, 
to those farmers whose dme was occupied with other pursuits. The prices at which 
Bakewell’s rams were hired apfiear enormous. In 1789, he received twelve hundrcil 
guineas for the hire of diree brought at one birdi ; two thousand for seven ; and, for bis 
whole letdng, at least throe thousand guineas. {Encyc. Brit. art. Agr.) 

789l Messrs, Matthew and Qcorge CuUcy carrictl the tmprovcmeilts of Bakew^l Into Durham and 
Northumberland, and pcri>ctuatod them in du* north of England and nouth of SoO||ind. Meuirs Culley 
wore pupilci of Mr, liakcwcU in 1762 and Ills, and Mr. George Culley soon became Mr. BakewcU's 
confidential fViend, and was always considered nts favourite disciple. After practising their Improve, 
mente for a number of years in the county of Durham, they removed, in 1767, to Fenton fkrm, near 
Wooler, in Northumberland, containing upwards of 1100 acrea At this time, the sheep flocks that 
were kept on the aralfic and graiing districts of Ncrthumbcrlaud were a large, siow-fbedihg, long. woollod 
kind: and a mixed breed, between those long.woolled sheep and the Clicviot. These breeds were rarely 
Bot fattened before three yearn old j but the improved LelccKters (which were introduce by Messrs. 
Culley) were sold fat at little more than a year old ; ami though they met with much oppositkm at J^eir 
first introduction, there is now scarcely a flock to be found that has not been Improveti oy them. Their 
breed of*short.horncd, or Teeswater, cattle, was also a great acquisition to the district ; and the breed ,df 
draught horses was considerably Improved by their introducing a stallion of Mr. Bakewell’s. Ihey were 
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always amongst the first to adopt and make experiments of any new moile of culture, new implements of 
husbandry, or new varictioti of grain ; and they practisetl draining, irrigalion, fencing, and other improve- 
ments, mi the must rorrect principles. Their great attention to minutia;, unremitting industry, anti supe. 
ripr cultivation, not only raised a spirit of exertion and emulation in the surrounding neighbourhood, 
but gained them such cdcbrity as flnt-rat^ breeders and agriculturists, that they had pupib Irom various 
parts of the island, with whom^^ received considerable premiunis, besides being amu^aid for their 
hoard and Instruction. To atf titoe Acquirements, they addedfstrlct , economy j the consfiflK^c of which 
was a great accumulation of wealth, whlpn they applied (as occasions ofii^red) tojincreashig Uieir farming 
concerns ; and this to such an extent, that for several years they occupied fanus to Uic amojubt of about 
80Ub/. a year. Tlie large caiittal which such extensivd concerns required, applied with «o nnich attention 
and jud^ent, could not fail of producing the most lucrative effects. The result that, from a small original 
capital, their respective families are now enjoying landed property to the amount of nearly 40(X)/. a year 
each (tiesides a very large sum invested in farming), the weU merited reward of ^unremitting industi y 
and extensive agricultural knowledge. In 1786, Mr. George CuUcy published his Obst'roatioM on Live 
Stock, which was the first treatise on tbja subject that attempted to describe the domesticated animals ,of 
Britain, and the principles by which tn% may be improved. The great merits of this work are evinced 
by the nuniljer of editions it has gone through. In 17iK3, Mr. G. CuUey, in conjunction with Mr. Bailey 
of Chilli ngham, drew up the Agricultural Repot ts Jbr Durham and Korthwilbertand, and in 181.3 he 
died at Fowberry Tower, the scat of his son, in the 79th year of his age. (Fanner's Mag. voL xiv. p. 274 ) 

790. Merino sheep were first brought into England in 1788, when His B'^esty prociirctl 
a small fiock by way of Portugal. In 1791, another flock was im^iorted from Spain. In 
1804, when His Majesty annual soles commenced, this race began to attract much notice. 
Dr. Parry, of B^th, has crossed (Ki Rycland, or IIcrcfordsh’.:o sheep, with the merinos, 
and brought the wool of the fourth generation to a degree of fineness not excelled by that 
of the pure merino itself; while the carcass, in which is the great defect of the merinos, 
has been much improve<L> Lord Somerville, and many other gentlemen, have done them- 
selves • much honour by their attention to tliia. race ; but it docs not appear that the 
climate of Britain, the rent of land, and the love of good mutton, admit of substituting 
it for others of native origin. (Enct/c. Brit* art. ^igr,) 

791. The agriculture of^ Scotland, as we have seen, was in a very depressed state at 
the revolution, from political circum.stances. It was not less so in point of professional 
knowledge. Lord Kaimes, tliat excellent judge of mankind and sound agriculturist, 
declares, in strong terms, that the tenantry of Scotland, at the end of the seventeenth and 
beginning of the eiglitoeuUi century, were so benumbed with oppression or poverty, that 
the most able instructor in husbandry would have made nothing of them. Fletcher of 
Saltoun, who lived in the best part of Scotland, and in the end of the seventeenth century, 
describes their situation as truly deplorable. 

792. John Cockburn, Ormiston, East Lothian, a ynnted mdtvidual, who rose at this 
' time, and to whom the agriculture of Scotland is much indebted, deserves to be men- 
tioned. He was born in 1685, find succeeded to tlic family estate of Ormiston in 1714. 
He saw that intern<al imjirovcmcnt could only be cfTcctcQ by forming and extending a 
middle rank of society, and increasing tlieir prosperity. In fact, as an able writer, Brown, 
tlie founder of tlie Farmers Magazine, lias remarked, “ the middliiYg ranks are tlie 
strength and support of every nation.” In former times, what we now call middling 
classes were not known, or at least little known in Scotland, where the feudal system 
reigned longer than in England. After trade was introduced, and agriculture improved, 
the feudal system was necessarily overturned ; and proprietors, like other men, began to 
be estimated according to their respective merits, without receiving support from tlic ad- 
ventitious circumstances under which they were placed. 

798. In 172S,'a number of landholders, at the instigation of Mr. Cockbum, formed 
themselves into a Societr/ of Improvers in the Knowledge of Agriculture in Scotland. Die 
Earl of Stair, one of their most active members, is said to Imve lieen the fitst who culti- 
vated turnips in that country. Diis society exerted itself in a very laudable manner, 
and apparently with considerable success, in introducingttltivatcd jierbagc and tuniips, 
as well as in improving on the former methods of culture : but there is reason to 
believe, that the influence of the example of its members did nut extend to tlic comtnon 
tenantrj', who are always unwilling to adopt the practices of those who are pliiccd in a 
higher rank, and supposed to cultivate land for pleasure, rather tlian profit. Though 
this society, the earliest in the united kingdom, soon counted upwards of fhree hundred 
members, it existed little more than twenty years. Maxfirell delivered lectures on agii- 
ciilture for one or two sessions at Edinburgh, -hich, from the specimens he has Iclt, 
ought to have been encouraged. 

794. l)r<dn^^ii^^Iosing,ikiMmerf allowing ; sowing flax, hemp, rape, turnip, and grass 
seeds ; plandn|r^|tfi^^ i^ter and potatoes with ^e plough, in fields of great extent, ffre 
praedees whi£ already introduced : and, acconling to the general opinion, more corn 
was ncMT grown where it was never known to grow before, than, perhaps, a sixth of all that 
uia4 to proiluce at any former pcr|^). It is sipguliw that tbougli the prac- 
tM9e of summer-fiidbwfng seems I>five prevailed in England since the of die 
Romafls, yet it wfa$ h^lected in Scotland dll about tlie beginning of diof^j^ghteerith 
century, when ft was first pracdsed'^by John Walker, tonantcOt &an«ton, vn Eaitt Lothian. 
The late Lord Milton considei^ this improvement of so much importfinte, tliat he was 
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<< eager to procure llie* erection of a pillar to the memory of Mr. Walker.'^ (Famu 
Mag.^ yol. i. p. 164.) * 

795. XV first notice of a threshing michine is c^ven by Maxwelli in bis Transetetiang 

tfie Society Improvers, / it was inventSl 'by Miduel Menzies, advocate, whq 
obtained a patent for it. Upon a jpepr^ntation made to tW^iety, that it was to be 
seen at work in several' places, tliey appoints two of theti^ nnmber to inspect it ; and in 
their repoK.they say tfiat one man would be sufficient to manage ^ machine which would 
do the work of six. One pf the macliines was <* moved by a great water wheel and 
treddles;” and another, by a little wheel of three feet in diameter, moved by a 
small quantity of water." This machine the society recommended to all gentlemen and 
farmers. {JEnctfc* Brit, and Ed, Encyc, art. Agr, ; Treatise on Burai Affairs, 

IntroducHm, ^c,) 

795. Dawson,(tfP^€^en.in Roxhurghshire, is a man to whom Scottish agriculture Is perhaps more in. 
!|cbted than to any other. Findlater, the author of the Survey qf Peeblesshire^ one of the best Judges, terms 
him the “ father the improved syston of husbandry in Scotland.’* Dawson was bom at Haipcrton, 
in Berwickshire^ fhnn of which his father was tenant, in 1734. At the age of 15 he was sent to a farm 
in the neighbourhood Of Sheffield, and thence into Essex, where he directed bis attentioif chiefly to 
grasing. He afterwards travelled through several other counti^ of England, " accurately examining 
the best courses of husbandry, and storing up for his own usiprhatever seemed likdy to be introtluced 
With advantage into his own country *' On his return to Scotland he tried, with thc4x)'ascnt of his father, 
the culture of turnips on the farm of Harperton, but he did m»t commence the culture of this root upon 
a large scale until he entered on the farm of Frugilen on his own account in (759. Great exertions were 
re<iuircd in enclosing, draining, liming, and manuring the arable |>ajrt of this fann; but the soil being 
sandy, the expense was ultimately more than repaid. It was here that Mr. Dawson perfected the drill, 
system of cultivating turnips, but not before he had grown them for several years in tne broadcast man- 
ner. The flr.it drills were drawn in the year 1763, and the extent of turnip crop was about 100 acres 
annually. In a few years the success which attended Mr. Dawson’s management enabled him first to 
rent two contiguous farms, and afterwards to nurehaaeand improve, in that county, the estate of Gradcn, 
a property of considerable extent, adjoining Frogden. On these lands be introduced and exemplified, 
for the first time in Scotland, what has been called the convertible husbandry ; i. c. the growth of clover 
and sown grasses for three or more years in succession, alternately with corn crops and turnlm. 

797. Mr. Dawson was the first to tniroduee to Scotland the praettee qf ploughing with two horses abreast 
without the aidt\fa driver. The first ploughman who effected this was James M*I)ougal, who,' after being 
14 years overseer to Mr. Dawson, in 17/8 took a farm of his own at West Linton, in Pe^lesshirc, where he 
died in aged 82 years. It was the desire of Mr Dawson that justice should be done to the memory 
of thi.H able and worthy man, whose examnic, as the Rev. Charles Findlater observes, has had more 
effect in diffusing the improved system of husbandry than all the premiums ever given by landlords. 
{Douglas* s Surv. i\f Roxb ; Farm. Mag.f voL xiii. p. ,512 ) Mr. Dawson spent the last years of his life in 
bklinburghy wlicre he (iuHi in January, 181 . 5 , m his 81st year, leaving a numerous family in prosperous 
circinnstanccs 

71)8. The character (\f Dawson is thus given by his bic^apher in the Farmer*s Magazine, and may well* 
be quoted here as a iiKNlel fbr imitation * He was cxcccditigly regular in his habits, and most correct and 
systematical in all his i^cultural operations, which were not only well conducted, but always executed 
at the proper season. Eus plans were the result of an enliKhtciieil and solier calculation } and were per. 
sistcil in, 111 spite of every difficulty ami discouragement, till they were reduced to practice. Every one 
who knows the obstacles that are thrown in the way of all innovations in agriculture, by the sneer# of 
prejudice and the obstinacy of ignorance, and not unfYequently by the evil offices of Jc^ousy and male* 
volence, must lie aware, that none but men of very strong minds, and of unceasing activity, are able to 
surmount them Such a man was Mr. Dawson ; and to this single individual may be justlyascribed the 
merit of producing a most favourable change in the sentiments, in regard to the trial of new experiments, 
as well os in the practice, of the farmers of Scotland. The labouring ulaases were not less indebted to this 
eminent pi'rson for opening up a soui^ of employment, which has given bread to the young and feeble in 
almost the only branches of labour of which they are carablc in merely rural districts. Most of his ser. 
vants contiiiui^ with him for many years ; and such as nad benefited by his instructions and advice W'ere 
eagerly engttgixl to introduce their master’s improvements in other places. This benevolence, which often 
sought for objects at a distance that were not piTsoiially known to him, was displayed, not only in pecu. 
ruary donations, while the giver freiiuently remained unknown, but was strikingly evinced in the attention 
which he (laid to the education of the children of his lalioure]^ for whom he maintained teachers at his 
own cxiiensc. If fame were always the reward of great ami useftil talents, there are few men of anv age 
or country th.*!!; would live lun^r in the giateftu remembrance of posterity than the subject of this 
memoir.” (Farm. Mag,, vol xn. p. 168.) 

799. As the leading fcalures^f practical agncullvral improvement in Britain during the 
eighteenth century, and to tlie present time, we may enumerate the following : — 'flie gra- 
dual introduction of a iH’tfer bystem of rotation since the piiblicajtion 6f Tull’s .fforse- 
hoeing Husbandry, and other agricultural works, from 1700 to 1750; tlie improvement 
of live stock hy Bokewell, about 1760; tlie raised drill system of growing turnips, tlm 
use of lime in agricutturcj anddhc convertible husbandry, by Pringle, and more especially 
by Dawson, alxiut 1765; Uie iinproved swing plough, by Small, about 179Q; and the 
improved threshing macliihe, by Meikle, about 1795. As improvements of compara- 
tively limited application might be mentioned, the art of ll^iping springs, or what lias 
bi^i called Elkin^tqn^s mode of draining, which seems to Ibatre l^n,^|ji^vercd by Dr. 
Anderson, from principle, and Mr. ElKfngtou, by accident, About(j76i^ or later; and the, 
revival of the art of irrigation, by Boswell, about 1780. ITie hcld’^cidture of tlie potato^ , 
shortly after 1750 ; the intrciductioii of Uic Swedish turnip, about 1790 ; of spring wheat, 
about 1795 ; of summer wheat, about 1800; an4, of mangold wnriael more recently, ' 
have, wiffi die mtrodqetion of other improved field pldlftt^, bx^ improved breeds of animahb 
contribuMfo increase the products of agriculture ; as the eiicioaiiig of common field lan^ 
and wastes, and tlie unproveiriknts of nqosses and marshes, have contributed to increase tho 
produce and salubrity of tlie gencrBl surface of the country. 

K 
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800. The progress the taste fir agriculture in Britain is shown by the great number 
of societies that liavc lately formed ; one or more in alfnost every county, for the 
diffusion of knowledge, and the encouragement of correct operations and beneficial dis- 
coveries. Among these, the Bath and ffCest of Engla nd Society t established in 1 777, and the 
Highland Society of Scotland, in 1784, hold die first n(^k. Tlie establishment of the Board 
of Agriculture, in 1793, ought to have formed a new era in the history of the agriculture 
and rural economy of Britioin ; but it effected little beyond the publication of the County 
Agricultural Surveys, and, to a certain extent, rendering tlie art fashionable among th« 
higher classes. ^ 


Sect. III. (f the Literature of British ^Agriculture from the Revolution to the 

present Time. 


801. The literature of Ef^lish agriculture from the revolution is rich in excellent W’orks. 
We have already, in detailing the professional improvements, noticed the w'ritings ^f 
Mortimer and Tull. To these we now add the numerous works of ^^rodley, which 
appeared from 1717 to his death in 1732. Tliey are all compilations, but have been of 
very considerable service in spreading a knowledge of culture, and a taste for rural 
improvement. 'Stiephen Switzer, a sced^an in London, in I72i> ; Dr. Blackwell, in 1741 ; 
and Hitt, a few years afterwards, published tracts recommending the burning of clay as 
manure, in the manne/ recently done by Governor Beatson, of Suffolk; Craig, of Cally 
in Kircudbrightshire, and some others. Lisle*s useful Observations on Husbandry were 
published in 1757 ; StillingfleeCs Tracts, in which he shows the imptirtance of a selection 
of grasses for laying down lands, in 1759 ; and the excellent Essays of Harte, canon of 
Windsor, in 1764. The celebrated Arthur Young’s first publiciition on agriculture, 
entitled. The Farmers Letters to the People of England, &c., appeared in 1767; and 
was followed by a great variety of excellent works, including tlic Tour in France, and 
the Annals f Agriculture, till his pamphlet on the utility of the Board of Agriculture, in 
1810. Marshall’s numerous and most superior agricultural works commenced with his 
Minutes (f Agncultui'c, publislied in 1787, and ended with his Bcvieiv of the Agricultural 
Reports, in 1816. Dr, R. W, Dickson’s Practical Agriculture appeared in two rptarto 
volumes, in 1 806, and may be considered ns giving a complete view of tlie present state 
of agriculture at the time. Tlie last general work we shall mention is the Code of Agri- 
•adture, by Sir John Sinclair, which may be considered as a comprehensive epitome of 
the art of fanning. It has already been translated into several foreign languages, and 
passed through more than one edition in tliis countiy^ In this sketch a great number <if 
useful and ingenious authors arc necessarily omitted ; but they will all be found in their 
places in the Literature of British Agriculture, given in tlie Fourth Part of tliis work. 

802. T'he Scottish teriters on agricidture confirm our view of the low state of tlic art 
in that country in tlie beginning of the eighteenth century. The first work, written by 
James Donaldson, was printed in 1697, under the title of Husbandry Anatomised i or, 
an Enquiry into the present Manner of Teiling and Manuring the Ground in Scotland, 
It appears from this treatise that the state of the art was not more advanced at that time 
in North Britain, than it had been in England in the time of Fitzherbert. Farms were 
divided into infield and outfield; corn crops followed one another, without the interven- 
tion of fallow, cultivated herbage, or turnips, though something is said aliout fallowing 
the outfield ; enclosures were very rare ; the tenantry had not begun to emerge from a 
state of great (lovcrty and depression ; and the wages of laliour, compared with the price 
of com, were much lower than at present ; though that price, at least in ordinary years, 
must appear extremely moderate in our times. Leases for a term of years, luiwcver, 
were not uncommon ; but the want of capital rendered it impossible for tlie tenantry to 
attempt any spirited improvements. 

808. TTte Countryman's Rudiments ; or, an Advice to the Farmers in East Lothian hota to labottr and 
improve their Gronmis, said to have been written by Lord Belhavcn, about the lime of the union, and 
rrarinted in 1723, is the next work on the hustiandry ofScotlamt In this we have a dqilorablo picture 
of the state o( .^piculturc, in what is now the most highly improved county in Scotland. His l/ordship 
begins with a very high encomium on his own perfonnance. I dare be boki to sav, there never was 
such a good, easy method of husbandry as this, so sua..nct, extensive, and methodical in all its parts, 
pubUshed beforo.** And he bespeaks the favour of those to whom he addresses himself, by aoding, 

** neither shall I allVight you with hedging, ditching, marling, chalking, paring and burning, draining, 
watering, and such'Me^ which arc all very good improvements indeed, and very agreeable with the soil 


the dung. ** The inticld, where wheat is sown, is generally divided by the tenant into four divlsloni or 
broeke, ai they call them, viz. one of wheat, one of barley, one of peas, and one of oats ; so that the 
wheat it sowed after the peas, the barley after the wheat, and the oats after the barley. The outftetd 
land is ordinarily made use of promiscuously for feeding their cows, horses, sheep, and oxen : U Is also 
dunged by their stieep, who lay in earthen folds ; and sometimes, when they have much of it, they fouch 
or faUow part of it yearly.** Under this management, the produce i^cms to have been three times the 
seed i ** and yet,** says His Lordship, “ if in Hast Lothian they did not leave a higher stiibbb than in 
other places of the kingdom, their grounds would be in a much worse condition than at present they 
are, though bod enough A good cro|> of corn makes a good stubble, and a good stubble is the equallcst 
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mticking that is/* Among the advantages of enclosures, be observes, ** you will gain much more labour 
from your servants, a great rarS uf whose time was taken up in gathering thistles, and other garbage, for 
their horses to tbcd upon in their stables ; and thereby the great tranu)ling and pulling u^ and other 
destruction of the corns, while they are yet tender, will be prevented.” rotatoes and turnips arc rcoom. 
mended to be sown in the yard (kitchen-garden). Clover docs not seem to have lieen known. Rents 
were paid in corn ; and, for the largest farm, which he thinks should cin)>lov no more than two ploughs, 
the rent was “ about six chalders of vlctutl, when the miund is very good, and four in that which is 
not so good. But I am most fully oonvinccil they should take long leases or tacks, tliat they may not be 
straitened with time in the improvement of their rooms (farms; ; and this is i>rolitable both for master 
and tenant.” 

804 Maxwell’s Sr/ref lyansactioru of the Socie/p of Improvers qf the Knowlet^ qf AgriciUlure in 
Scotland was published in 1743 (sec 7*J<1.), and his r radical Husbandman, in 1757, including an Essay on 
the Husbandry of Scotland. In the latter he lays it down as a rule, th:it it is bad husbandry to take two 
croiMof grain successively, which marks a comsidcrable progress in the knowledge of modern culture; 
though he adds that, in Scotland, the best husliandroen after a' fallow take a crop of wheat ; after the 
wheat, peas, then barley, and then oats ; and after that they fallow again 'I'hc want of enclosures was 
still a matter of complaint. The ground rontiniicd to be cropped so long as it produced two seeds for 
one : the best fanners were contented with four seeds for one, which was more than the general produce. 
In 1765, A Treatise on Agriculture was published by tin- Rev. Adam Dickson, minister of Dunse, in Ber- 
ll^ickshire, which was decidedly the licst work on tillage which had then apMared in the English langui^e, 
and is still held in esteem among the practical farmers of Scothind. In 17/7, Lord Kaimes published The 
Ocnlleman Farmer, being an attempt to improve agriculture by subjecting it to the test of rational prin- 
ciplcs. His Lordship was a native of Berwickshire ; and had been accustomed to farm in that country 
for several years, and afterwards at Blair Drummond, near Stirling. This work was in fiart a compilation, 
and iu part the result uf his observation; and was of essential service to the cause of agriculture in Scot- 
land. In 1778, appeared Wight’s Present Slate of Husbandry m Scotland. 'JTiis l*a Valuable work ; tiut 
the volumes not appearing but at intervals of some years, it was of less benefit than might have been 
expected. In 1783, Dr. Anderson published his Essays relating to Agriculture and rural Affairs : a work 
of science and ingenuity, which did much good botli in Scotland and England. In 1810, appeartni The 
Husbandry qf Scotland, and, In 1815, The General Report of the Agricultural State and Political Circum. 
stances qf Scotland, both by Sir John Sinclair, and excellent works. The Code of Agriculture, by the 
same patriotic and indefatigable character, has been noticed as belonging to English publications on 
agriculture. (801 ) 

805. Agricultural Periodicals. The Parmer* s Magazine ; a quarterly work, exclu- 
sively devoted to agriculture and rural affairs, was commenced in 1800, and has done 
more to enlighten botli the proprietors and tenantry of Scotland than any other book 
which has appeared. It w'as at first conducted joii^ly by Robert Brown, farmer of 
Marklc ; and Robert Somerville, M. D. of Haildington. Afterwards, on Dr. Somer- 
ville's death, by Brown alone ; and subsequently, on the latter gentleman's declining it, 
by James Clcghorn, one of tlic most &<'ientifi;c agriculturists of Scotland. TTic frequent 
recurrence that will be made to The Farmer s Magazine in the course of this work, w'ill 
sliow tlie high value which we set on it. In November 1825, Uiis w'ork terminated w’ith 
the 26th volume, and has since been succeeded by 2*he Farmer s Reguter and Monthly 
Magazine, and The Quartaly Journal of Agi'tcuUure, in Scotland ; and by 2*he Hriiisk 
Farnu'r\s Magazine in England. 2'he Farmer s Journal is the first agricultural news- 
paper whicli appeared in Britain ; it was commenced in 1808, and is still continued. 
The Irish Farmers Journal was commenced in 1812, but discontinued for want of 
patronage in 1827. 'i'he names and writings of all tlie British agricultural authors, 
with abridged biograpliics of all such as could be procured, will be found in chro- 
nological order in Chap. IV, of Book I. of Part IV. of tliis work. (Sec Contents or 
hulex . ) 

806. A jirqfessarship of agriculture was estaldishcd in the university of Edinburgh, in 
1 790, and the professor, Dr, Andrew Coventry, is well known as a man of superior 
qualifications for fulfilling its duties. Professorsliips of agriculture, and even of hor- 
ticulture, or ratlier of culture in general, are said to he partly provided for, and partly in 
contemplation, botli in Oxford and Cambritlge* llie professor of liotany in (lie London 
University, John Lindlcy, in tlie Prosiiectus of his Lectures, announces ** Uie application 
of the laws of Vcgetoliic Physiology to tlie arts of Agriculture and Horticulture." 


Sect. I V. Of the Rise, Progress, and present State of Agriculture in IreluwU 

807. Of the agriculture <f Ireland very little is knowm up to a recent period. With a 
soil singularly prolific in (Mature, and rather humid for the easy management of grain, 
it is probable that sheep and cattle would be the chief rural products for many cen- 
turies. In the twelfth century and earlier, various religious establishments wort 
founded, and then it is most probaldc tillage on something like the Roman mode of 
culture would be introduced. Tbe monks, says O'Connor, fixed their habitations in 
deserts, which they cultivated with their own hands, and rendered them the most deUght- 
ful spots in the kingdom. 

808. During the thirteenth, ^^rteentk, and jyieentk centuries, the English w'ere obliged 
to suppress the numerous rebellions of their Irish subjects by war, and the forfeited 
estates of die rebels would in part be divided among die troops. Hiis might end in 
introducing some agricultural improvements; but dicrc is no evidence that such was 
efiectqd b^ore the time Uf Elizabeth, when the enormous demesnes of the Earl of 
Desmond were forfeited, and divided amongst a number of English undertakers, as they 
were called, who entered into a stipulation to pUnt a certain numbeiwof English fanulies 



m 


HISTORY OF AGRICULTURE. 


Part T. 


r 

on their estates, rn proportion to tho number of acres. Among others who received 
portions were, Sir Walter Raleigh, and Spenser, the poet, "rtie former is said to have 
then introduced the potato. 

809. TAe reigji of James L was one of comparative tranquillity for Ireland': the power 
of the judges, and of the English government, wa^, extensively fixed ; the Irish laws 
and customs were abolished, and the Englisli laws were estabKshed in all cases without 
exception, through the whole island. Numerous colonics were also sent from England 
and Scotland, especially flic latter, to occupy the forfeited estates ; and seven northern 
counties were wholly allotted to undertakers. Tfiis was called the plantation of 
Ulster,*' and was attended by the introduction of an improved agriculture, and by the 
linen manufacture, which is still carried on by the descendants of the first colonists in die 
same counties. 

810. The citif of London participated in this distribution of land. The corporation 
having accepted of large grants in the county of Derry, they engag^ to c'Xpend 
20,000/. on the plantation ; to build die cities of Derry and Colcrain, and at the same 
time stipulated for such privileges as might make their settlement conv<!Tiient and re- 
spectable. Under a pretence of protecting this infant settlement, or perhaps with a 
view of raising money, the king instituted the order of Irish baronets, or knights of 
Ulster ; from ea*fch of whom, as w'as done in Scotland with respect lo the knights of Nova 
Scotia, he exacted a cer^n sum, as the price of the dignity conferred. ( IVakdieltL) 

811. Of the husbandry of I.ondonderry a curious account Avas published about a 
century ago, by the archbishop of Dublin. He states that there was little wheat grown, 
and that of very inferior quality ; the soil being considered as unsuitable to its production. 
Potatoes remained three or four years in the ground, reproducing a crop, which at the 
best was a very deficient one. Lime was procured by burning sea shells. The ajipli- 
cation of them in an unliurnt state arose from accident. A poor curate, destitute of the 
means for burning die sea shells which he had collected, more with a view to remove an 
evidence of his poverty, than in any hope of benefit, spread dicm on his ground. The 
success which attended the experiment occasioned surprise, and insured a rapid and 
general adoption of the practice. {lyakeJieUL) The improvements made since the periotl 
of which the archbishop treats, Curwen remarks, arc undoubtedly very considerable : 
and whilst we smile at the very subordinate state of agriculture at dmt time, may we not 
on reasonable ground expect that equal progress will at least be made in this century as 
iVi the last? \l,etters on Ireland^ vol. ii, p. 246.) 

812. A considerable irnpuhe was frleen to the agriculture of Ireland after the rebellion (f 
1641, which was quelled by Cromwell, as commander of the parliamentary army in 1652. 
Most of the officers of tliis anny were yeomen, or the sons of English country gentlemen ; 
and they took pleasure in instructing the natives in the agricultural practices to which 
they were accustomed at home. Afterwards, when Cromw'ell assumed the protectorship, 
he made numerous grants to his soldiers, many of whom settled in Ireland ; and their 
descendants have become men of consideration in the country. Happily these grants 
were confirmed at the restoration. Some account of tlie state of culture in that country 
at this time, and of the improvements which it was deemed desirable to introduce, will 
be found in Hartlib’s I^egacy* 

813. The establishment of the Dublin Society in 1749 gave the next stimulus to agri- 
culture and general industry in Ireland. The origin of the Dublin Society may be 
dated from 1731, when a iiuiiibcr of gentlemen, at the head of whom was Prior of Rath- 
downey. Queen’s county, associated themselves together for the purpose of improving 
the agriculture and husbandry of their country. In 1749, Prior, tlirough the interest 
of the then lord-lieutenant, procured a grant of 10, OCX)/, per annum, for the better pro- 
motion of its view's. Miss Plumtree considers this the first association ever fonned in 
the British dominions expressly for such purposes ; but the Edinburgh Agricultural 
Society, as we have seen (793.), was founded in 1723. 

814. Arthur Young's Tour in Ireland was published in 1780, and probably did more 
good than even the Dublin Society. In tliis work he poinfed out the folly of the bounty 
on the inland carriage of corn. His recommendation on this subject was adopted ; and, 
according to Wakefield, ** from tliat hour may be dated the commencement of extended 
tillage in Ireland/,’ (IVakcficld's Statistical Account ; Curwen s Letters,) 

815. The state of agriculture of Ireland^ in the beginning of the present century f is given 
with great clearness and ability in the supplement to the Encydoiuedm Britannica ; and 
from that source we have scdected the following condensed account : 

816. 'the climate qf Ireland is considerably more mild than that, of England, and the 
southern and western part of the island greatly more so tiian the northern. Hie difference 
in this respect, indeed, is greater than can be explained by the difference of latitude ; 
and is probably owing to the immediate vicinity of the wcsteiRi ocean. On the mountains 
of Kerry, and in Bantry Bay, the arbutus and some other slirubs grow in great* luxu- 
riance, wldch are nj^ to be met with again till the traveller reaches the Alps of Italy. Tlio 
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^now m these parts ot the island seldom lies for any time, and frost hardly ever continues 
beyond a few days, and while it lasts it is by no means intense. 'Ihe mildness and hu* 
midity of the atmosphere produce a luxuriance and rapidity of growtli in vegetation, to 
which no other port of tlie empire can afford any parallel ; and tliis appears in tlie most 
remarkable manner in tlie ivy, an|^ other evergreens, with which the kingdom abounds. 
Tliese are not only much piorc plentiful, but far more luxuriant, and of much quicker 
growtii, than in the most favoured parts of Great Britain. To those who are accustomed 
to the dry weather of this island, the continued rains of the south and west of Ireland are 
extremely disagreeable ; but it is <b tliis peculiarity in their climate, tliat the Irish have 
lo attribute tlie richness of their pasturage, an advantage w hich, coupled with the re- 
markable dryness and friability of tlie soil, points, in an unequivocal manner, to a rotation 
of crops, in which grazing bliould occupy a principal place. 

817. The territorial suiface Ireland affords a pleasing variety, consisting in some 
parts of rich and fertile plains, in others of litt'e hills and acclivities, wliich succeed one 
another in frequent succession. The most elevated ground is to be found in tlie bog of 
Allan. Its height above tlie sea does not exceed 270 feet, yet, from tliis ridge, the 
W'aters of the rivers run to the different seas. This elevated ground is connected witli the 
principal mountains of Ireland, diverging in the north from the hills of 'I'yrone, and 
leading in the south to those of Sleeve Bloom and tlie Galtees. Tlfb ehaiiis of moun- 
tains are neither numerous nor considerable ; the most remarkable are, the Kerry 
mountains, those of Wicklow, tlie Sleeve Bloom chain between Oie King's and Queen's 
county, and tlie mountains of Mourne, in the south of the province of Ulster. 

818. The soil of Ireland is generally speaking, a fertile loam, with a rocky sub- 
stratum ; altliough there are many exceptions to this description, and many varieties. 
Generally speaking, it is ratlier shallow ; to which cause the frequent appearance of 
rocks near the surface, or at no considerable depth, is to be attributed. It possesses a much 
greater proportion of fertile land, in proportion to its extent, tlian eitlier England or Scot- 
land. Not only is the island blessed with this extent of cultivable ground, but it is 
almost all of such a quality as to yield luxuriant crops, w ith little or no cultivation. Sand 
docs not exist except on the sea shore. Tenacious clay is unknown, at least near the 
surface. Great part of tlie land of Ireland throws up a luxuriant herbage, without any 
deptli of soil, or any skill on the part of the husbandman. Tlie county of Meath, in 
particular, is distinguished by tlie richness and fertility of its soil ; and, in Limerick and 
Tipperary, there is a dark, friable, sandy loam, which, if preserved in a clean state, will 
yield crops of corn several years in succession. It is equally w ell adapted for grazing as 
for arable crops, and seldom experiences cither a winter too wet, or a summer too dry. 
'ilie vales in many of the bleakest parts of tlie kingdom, as Donegal and Tyrone, arc 
remarkable for tlieir richness of soil and luxuriance of vegetation, which may be oflen 
accounted for by tlie deposition of the calcareous soil, washed down by the rains of 
winter, which s^ireads the richest manure over tlie soil below', w'itliout subjecting the 
farmer to any labour, {li'akejield, i. 79, 80.) 

8 1 9. The bogs, or peal mosses, of Ireland, form a remarkable feature of the country, 
and have been proved by the parliamentary commissioners to be of great extent. They 
estimate the W'hole bogs of the kingdom at 2,.830,000 acres, Englisli. These liogs, for 
the most part, lie togetlicr. In fonn, they resemble a great broad belt, draw'ii across the 
centre of Ireland, witli- its narrowest end nearest to the capital, and gradually extending 
in breadth as it approaches the westcni ocean. The bog of Allan is not one contiguous 
morass, but tliis name is indiscriminately applied to a great number of bogs, detached 
from each other, and often divided by ridges of dry country. These bogs are not, in 
general, level, but most commonly of an uneven surface, swelling into hills, and di- 
vided by valleys, which alford the greatest facility to their being drained and improved. 
In many places, particularly in the district of Allan, the rivulets which these inc<]uaUties 
of surface produce have worn their cliannels tlirough the substance of the bog, down to 
the clay or limestone grhvel beneatli ; dividing tlie bog into distinct masses, and pre- 
senting, in themselves, tlio moat proper situations for tlie main drains, for wliicli pur- 
pose, with the assistance of art, they may be rendered effectual. 

820. The commissioners employed by government to report on the bogs of Ireland found three distinct 

S rowtha of timber immeraed below three distinct atrata or bog. The timber was perfectly sound, though 
cprived of its bark, which has communicated its antiputrcaccnt qu.'iUty to the waU^r, and of course has 
preserved every thing embedded in the mass ; though, as Misa Pfumtree nwarka, without *• any thing 
like a process of tanning ever taking iilace.** Tlie bogs of Ireland are never on low ground, and have 
therefore evidently originated ffrom the decay of woody tractf. iPlumtrec's Residence in Ireland,) 

821. Landed jd'opcrty in Ireland is more generally in large estates of some thousands 
of acres, tlian in small ones ; but in its occupation it is subdivided in a degree ikr l>oyond 
any thing which occurs in aiw other part of tJie empire. In some counties, as Mayo ftnr 
example, there are upwards of 15,(XX> freeholders on properties of not more than 
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value, und who ore perhaps not wortli 10/. each. These are, for t&ie most part, tenants 
of Uie great proprietors, possessing a life interest in their littlerfarm. 

822. In Ireland there are no tnanorini rights separable from the right to the soil, as 
ill England, nor legal poor rates, which are circumstances materially in favour of the for- 
mer country. ( WakeficUiy i. 242. ) 

823. Leases are generally of lung endurance ; andf three lives, or thirty-one years, is a 
common rate. The price of land varies in different parts of Ireland. In the neighbour- 
hood of Belfast, and thence to Armagh, it brings thirty years* purchase ; in the greatest 
part of the island it does not exceed twenty ; and, in^e richest districts, it may often 
be bought for sixteen or eighteen. The exposure of landed estates to public sale taketi 
place very seldom, which is, perhaps, one cause of their not bringing so high a price as 
they would otherwise do. ( Wakejield , ) 

824. Farming in Ireland is, generally speaking, in a very backward state. Witli 
a few exceptions, such as the county of Meath, and some other well cultivated dis- 
tricts, tlie farmers arc destitute of capital, and lalwur small crofts, which they hold of 
middlemen interposed between them and the landlord. Tlie fact that in Ireland 
the landlord never lays out any tiling upon repairs or buildings, coupled with the general 
inability of the farmer to do either in a substantial manner, is very significant as to the 
state of agricukule. {Tighe's Stirvei/ of Xiikennt/y 412. ; Wakefuldy i. 244.) But the 
worst features of the rural economy of island are the entire want of capital in the 
fanners, and the complete inditfercnce of the landlord to the character, wealds or indus- 
try of liis tenant. “ Capital,” stiys Wakefield, “is considered of so little importance in 
Ireland, that advertisements constantly appear in the new'spapers, in which it is stated, 
that the preference w’ill certainly lie given to the highest bidder. Bargains are con- 
stantly made w ith a beggar, as a new tenant, w4io, offering more rent, invariably turns 
out the old one, however industrious.'’ 

825. The rent of land in Ireland from these causes, coupled with the excessive com- 
petition of the peasantry for small famis, as their only means of subsistence, has risen to 
a great height. {Townsend's Corky 218. ; Wakefield, i. 582.) 

826. Ireland is divided, h>j Wakefield, into mne agricultural districts, in each of wliich 
the mode of culture is somewhat ditf'ereiit from w'hat it is in the others. 

827 The first district comprehends the flat parts of .\ntrim ; the eastern sidcof Tyrone, Poirn, Armagh, 
Monaghan, and Cavan, lliroughout this district, the farms arc extremely small, and the land is gc- 
jierally dug with a f4}a<le. Potatoes, flax, and oats are the crops usually cultivated, and these are grown 
till the land is exhausted, and suirmnl to “ he at rest,” as they tonn it, till lt« strenrth is rccruiU*d hy 
the cow, the goat, two or three sheep, and the poultry lying mwn it for some years. The ploughs used in 
this district arc of the rudest structure, and perform tlicir work in the most slovenly inaiincr. Three or 
four rieighlxairs unite their strength to each plough, every one bringing his liorse, his bullock, or his cow. 
All the other operations of agricuiture are performetl in an diually slovenly manner. The little wheat 
that is raised is “ lashed,*’ as they call it j that is, the grain is knocked out by striking the sheaf across a 
beam placed above a cloth : it is, however, afterwards threshed with a flail. The operation of threshing 
usually takes plat'e in the highway, and it is dressed by letting it fall from a kind or sieve, which, during 
a pretty strung w ind, is held breast-high by a woman. Many cottiers in this district have a cabin with no 
land attacheil to it. They hire an acre or two, for grass or iiotato land, flrom some cottier in their viciuity. 
The custom of hiring labourers is unknown. The neignliours all assist each other in their more eon- 
siderable occupations, such as sowing and reaping. The dwellings here are miserably small j often too 
small to contain the numerous families that iwiue nrom their doors. Land is every where divided into the 
most minute portions {WakrfieUy i. Dubottrdteu's DotpHf 89.) 

828. Untier the second dhtrict may be comprised the northern part of Antrim, Londonderry, the north 
and west of Tyrone, and the whole of Donegal Agrirultiire here is in a worse state than in the pre- 
ceding district. 'I'here is no clover, and hardly any wheat. 

829. Tlie third district compreliends the northern parts of Fermanagh. Here the farms are much larg(>r 
than in the former, and the agncultural system pursued far superior. They plant potatoes on a lea, 
twice reversing the lands; and flax, oats, and weeds constitute the course. Some wheat is grown, but 
oats still form the prevalent crop. In the neighbourhood of Eniuskillcn, the farmers arc so nch as to be 
able to cat butcher’s ment daily, and drink smugelcd wine. ( Waktficldy 1. 879.) 

83Ui The fourth diMtict comprehends Slisn, Mayo, Galway, Clare, and parts of Roscommon, and 
Longford. In some parts of tnis district the .spode culture is pursued; but. in general, the Und is 
cultivated by a plough drawn by four horses abreast. In Roscommon, the old custom of yoking the 
horses by the tail u still (Mntmued ; although, as early as lf34y an act of parliament was posm against 
this absurd practice {Life of the Duke qf Ormond^ i 79.) Oats are chiefly raised m this district, and, 
along the coast, barley is cultivated. A large portion of the rent depends on the illc'gal distilleries 
and much of the district is let on lease to several persons jointly, according to the village systenL 
(/«d, i. ;381 ) 

881. In the fifth district, which coiriiireheiids Limerick, Kerry, the south side and northern port of 
Cork, and the rounty of Waterford, cultivation Ls in a very ude state; little com is grown here, with 
the exception of the southern [tart of Cork. J.4ind is extremely divided, and the farms very small The 
greater^rt a graxing country. {Ilnd., I 887 ) 

f02. jTte surth district includes the southern parts of Cork. The ^lode culture is here almost universal, 
and the Arms uousually small Hogs constitute the main supfiort of the poor. (Toumsend’s Cor^ 194.) 

8^ The et:vt nth district includes part of Tipi>crary, with Queen’s county and King's county, 'jrho best 
farming In Ireland is observable in this district: a systematic course of husbandry being pursued, by 
which the land is kept in good heart Oxen and horses are used in the plough, and hedgerows and good 
xrii^ fallows arc to be seen. Near Hoscrca the cultivation of turnips is followed, and they succeed well 
Kiuety acres are considered a large form, l/cases are generally for three Uvea ( Walufidd, L 388.) 

824. The eighth district comprises Wexford and a yeal of Wicklow. Beans are here sometimes intriv 
duiXMi Into riutivation, but they arc sown broadcast, and never hoed. The mode of ploughing Is very 
awkward : mie man holds the plough, another leads the horse, and a third sits on It to keep it down. 
liMwithstaiiditig this rude cuHitrc, however, the rents are enormoiA, owing to tlu< denund./or land 
i^rcated by an excessive pppuiatioii, who, if they had not a portion of land to grow iKitatocs (getting no 
employ. 'Went; , cimld not live, (find, i 407.) 
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635. The ninth dUtrict cDmprehendf tbo northern part of Kilkenny, Kildare, the cultivated parts of 
Westmeath, Meath, and Louth. Wheat here enters into the system of culture, but the preraratory 
fallows are very bad. Clover hA been Introduced into the district, bat under the bad system of sowlnf 
it upon land exhausted, and oovered by weeds. Farms arc large, and the mode of culture sinnlAr to wbat 
is pursued in England, though the details are executed in a slovenly manner. (iMif., L 413.) 

836. The agricultural imjflements and operatime used in Ireland are all of rudest 
construction. The plougl^ the spaSe, the flail, the car, all equally partake of imper- 
fections and defects. The fallows are not well attended to ; three ploughings are usually 
deemed sufficient, and, from the imperfl^rtion of Uie plough, the ground at the end is 
Knerally full of weeds. Trenching land is very general ; tliey form it into beds, and 
viovel out a deep trench between &em, throwing up the earth. Tlie expense of this 
operation is about eight shillings an acre. Wheat, aa will be seen from the preceding 
details, is not by any means generally cultivated. It is unknown in Monaghan, Tyrone, 
Derry, Donegal, Sligo, Mayo, Leitrim, and Cavan, tliough it is grown to a consider- 
able extent in Kilkenny, Cvlow, Dublin, Meatli, Louth, and parts of Limerick, 
'k'ipperary, Clare, and Cork. It is generally sown after potatoes or fallow. The Irish 
wheat is, for the most part, coarse and of inferior quality, and does not yield so much 
saccharine matter by twenty per cent, as the English. (Ibid., i. 429. 442.) 

837. Barley is more genercJly cultivated in Ireland than wheats and it is generally sown 
after potatoes. Oats, however, constitute the species of groin most cKtensively raised ; 
k is calculated that, throughout the whole kingdom, there are ten acres of oats sown for 
unc of any otlior species of corn. The Irish oats, however, am decidedly inferior to 
the English. 

838. Th/e potatoes of Ireland have long been celebrated, botli on account of their 
quantity and excellent qualities : they arc cultivated on every species of soil, either iii 
drills or lazy beds. Potato land lets from six pounds six shillings to ten pounds ten 
shillings per acre ; and the expense of culture, including rent, varies from thirteen 
pounds to sixteen pounds per acre. The produce is from eight hundred stone to one 
thousand stone the acre, at twenty-one pounds to the stone ; tliat is, from sixteen 
thousand eight hundred to tw^enty-onc thousand pounds. {IbuL, i. 450.) 

839. The indigenous grasses of Irelawl are not of any peculiar excellence. Notwith- 
standing all tliat has been said of tiie fiorin grass, its excellence and utility may be called 
ill question. Hicir liay is seldom from sown grasses, generally consisting of tlic spon- 
taneous produce of the soil. Clover is almost unknown. Newenham calculates tliat 
there are not five thousand acres under this crop in tlic whole island. {Neivcnkam, 314. 
Wakefield, i. 467.) 

840. There are few live hedges in Ireland ; in the level stone districts, stone walls, and 
in other places turf banks, are the usual fences. 

841. The dairy is the most extensive and the best managed part of Irish husbandry, 
Kerry, Cork, Waterford, Carlow, Meath, Westmeath, Longford, and Fermanagh, as 
well as the mountains of Leitrim and Sligo, arc principally occupied by dairy farms. 
Butter is the chief produce. The average number of cows on a dairy farm amounts to 
tliirty or forty ; three acres of land, of middling quality, are deemed necessary for the sub- 
sistence of each cow. A cow produces on an average eight quarts in twenty-four hours in 
summer, and five in winter ; four good milkers will yield a quarter of a cwt. of butter 
in a w'cek. 'Die best butter is made in Carlow ; the worst in Limerick and Meath. 
Generally speaking, tlie Irish are very cleanly in making tliis article; and it is exported 
to England, the East and West Indies, and Portugal. {fVak^ld, i. 325. ct seq.) The 
art of salting butter, Cliaptal observes, is l>ettcr known in Ireland than in any other 
country. (Chimic appliquA d I* Agriculture,) ITic grazing of Ireland is not, as in 
England, a^part of tlie regular rotation of crops, but is carried on in a country exclusively 
devoted to the breeding of cattle, like the liighlands of Scotland. Great tracts of tlw 
country also arc devoted to tlie grazing of sheep. Roscommon, Galway, Clare, Limerick, 
and Tipperary are the chief breeding counties for sliccp ; and Galway, Clare, Roscom- 
mon, Tipperary, and Meath are tlie places where they are fattened. The sheep are of 
the long-woolled kind, and i^ry large : they arc never kept in shecpfolds, and hardly 
ever fed on turnips ; w'hich is chieHy owing to tlie very limited demand for mutton 
among the labouring people. (Ibid,, i. 341.) 

842. The dej)rcssed state tf the agriculture of Ireland is considered as proceeding from 
the depressed state of tlic people. Tlie main cause of their sufierings is traced by most 
writers (Young, Dewar, Newenham, Wakefield, Cunven, &c.) to the redundancy of 
population. In 1791, the population of the whole kingdom amounted to 4,200,000 per- 
WHS, and it increases at the rate of one fort^-sixth part per annum ; or, in other words, 
it doubles itself every forty-six years. As might be expected in a country where Che 
increase in the number of mankind has so far outstripped tlie progress of its wealth, and 
the increase of its industry, the condition of the people is In every department marked hj 
extreme indigence. (Bewa/, 91. ; Young, ii. 123.) Die houses in which they dwelh 
the furniture in tlicir interior, their clothing, food, and genend way of life, all equally 
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indicate tlie poverty of the country. TTic dress of the people is so wtoIcIkkI, tfaat^ to 
a person who has not vidted the country, it ts almost incoiiceivahle. ^ Tlie Irish pooTt 
indeed, have no conception of tlie comforts of life ; and, if diey felt tJieir full value, they 
could not atifbrd them, for though necessaries are cheap, conveniences of all sorts are very' 
dear. 

843. Bfdl while the Irish poor are in general dcstikue of alt the accommodcUionSf they 

hardly ever, ea/cept in years tf extraordinary distress, know what it is to want the absolute 
ftecessaries, ifjifr» unsparing meal of potatoes, at which tlie beggar, the pig, tlie 

dog, the poultry, and the children seem equally welcome, seldom iuls the Irisli 
labourer. 

844. Hence the laziness of the lower Irish* Limited as tlicir wants are to the mere sup- 
port of animal life, they do not engage in labour witli that persevering industry which 
artificial desires inspire ; and the mode in which tliey are often paid, tliat is, giving 
tliem a piece of potato land by the year, at once furnishes the means of subsistence, and 
takes away every stimulus to fartlier exertion. 'Hie farm^servants of the EugU^ c.' 
Scotdi fanners, who carry on agriculture upon tlie improved system, are constantly em- 
ployed in some species of labour ; but, after tlie potatoes of die Irisli cottier ore planted, 
tliere is hardly any tiling to be done about his little croft till the season of digging ar- 
rives. During^ a ^great portion of tlie year he is doomed to idleness, and tlie liabits he 
acquires during tlie long periods of almost tobd inaction, ai-e too strong to be overcome 
when he is transferred to a more regular occupation. Such is the coj»4ition of Uie 
labouring classfis. 

845. Ireland exhibits an assemblage of the most contradictory circumstances. It is a 
country in which, under the most distressing circumstances, population has advanced 
with tlie most rapid pace, in which cultivation has advanced without w^ealth, and education 
without diflusing knowledge ; w'hcre tlie peasantry are more depressed, and yet can ob- 
tain subsistence w'ith greater facility, th^ in any otlier country of Europe. Their 
miserable condition will not appear surprising, wlieii tlie uumerous oppressions to wliicli 
tliey ore subject are taken into consideration. 

846. In the foremast rank of their many grk'ranccs, the general prevalence of middle- 
men must be placed. It is dilHcult to estimate the extent of the misery whicli the system 
of letting and subletting land has brought upon tlie Irish cultivators. Middlemen have, 
in every country, been the inseparable attendants of absent proprictorb : and in such n 
^country as Ireland, where tliere are numbers of disaffected persons in every quarter, the 
vigilant eye of a superior inspector is more particularly required. 

847. The system (f under-letting lands *flen prones a great evd in Ireland* By the la»v 
of England, hie landlord is entitled to distrain fur payment of rent, not only the stock 
which lieloiigs to his immediate tenant, but tlie crop or stock of a subtenant ; on tlie 
principle that whatever grows on the soil ought to be a security to the landlord for his rent : 
and in Scotland the same rule holds where the landlord has not autliorised the subtack; 
but if he has, the subtenant is free when he has paid to the principal tenant. There is 
little hardship in such a rule in England, where the practice of subletting is, generally 
speaking, rare ; but when applied to Ireland, where middlemen are universi^, it liccoincs 
the source of infinite injustice ; for the cultivator being liable to have his crop and stock 
distrained on account of the tenant from whom he holds, and there being often many 
tenants interposed between him and the landlord, he is tJius |X!rpctua)ly liable to be dis- 
trained for arrears not his own. Tlie tenant, in a word, can never be secure, though he lias 
faithfully paid his rent to his immediate superior ; because he is still liable to have every 
tiling which he has in the world swept ofl* by an execution for arrears due by any of the 
many leaseholders, who may be interposed between him and the landlord. It is obvious 
tliat such a system must pre^’ent the growth of agricultural capital : this, joined to the 
exactions of tlic middlemen, has been the true cause of the universal prevalence of tlie 
cottage system, and the minute subdivision of fanns. 

848. The tithes in Ireland have long been collected with a severity of wliich hardly 
any European state Aimishes an^xample. This has arisenr from the w^th and influence 
of the clergy, joined to tlie destitute situation of their parisliioners. They full, by tlie 
law of tliat country, only on the tillage land ; tlie f^reatcr part of which is held by cottier 
tenants ; and thus the rich are exempted from bearing their share of the burden. 

849. jinother grievancf, though not so extensive, is the fine imposed iqion a township, for 
having had the misfortune to have a seizure for illicit distillation made within its bounds. 

850. Their eviU have been attended with the usual depressing effects of oppression. They 
have preveifited the growth of any artificial wants, or any desire of bettering their con- 
dition, aQMMig the mass of the people. Despised by their superiors, and oppressed by all 
td whom ibey might naturally have looked for protection, the Irish have felt only tlic, 
natural fiistincts of their lieing. Among the Presbyterians of the nortli, and the pea*' 
santry in ' the vidiiity maniilkcturing towns, who ore a certain extent educated, 
liigher ndtions of comfdH may have imposed some restraint on the jiriticiple of poptu 
laiion ; but the humiliated poor of other parts> enjoying no respectability or consideration 
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In society, have sought" only the means of subsistence ; and finding, without difl[lcuUy, 
potatoes, milk, and a hovel* have overspread the ]<uid with a wretched ofFspring. 

851. To tfieie causes of a redundant population, of which the government of the 
country is, directly or indirectly, the source, are to lie added others of a different kind, 

8 / 13 . Jlrst is the injluence qf the pafjsh priests, who encourage marriage, in order to Increase their 
own emoluments, and the superstition of tne people who regard it as a religious duty. 

8o3. The second cause is, the general ignorance of the people. 

851. Oh the influence qf edueatim, in restraining the tendency to early and impnulcht marriage, it 
would be superfluous in this place to enlarge. 

^ 855. Various other drcumstances have combined to multiply to a great degree tlie 
faciliticti of population, and to expand, in this country, beyond almost any oUter, the 
means of subsistence. 

856- The fertility qf the country may bo mentioned as one of the most obvious of these 
circumstances. The soil of Ireland is in general so rich, that it will yield an alternate 
crop of wheat and potatoes for ever, without any very great labour, and w'ith little manure. 
'Hie introduction of the potato, and its singular adaptation to tlie soil and climate of 
Ireland, are other concurring causes. An acre of potatoes, according to Newenham, will 
yield four times as much nourishment as one of wheat. By thus expanding tlie means 
of human subsistence, the potato has greatly promoted the population of Ireland ; but 
as the able writer, from w'hom we have selected tlie above remarks, fibScrves, “ unless 
the people are predisposed, from other causes, to press upon the^ means of subsistence, 
it has no tendency to augment tlieir redundance. Under the government and political 
institutions of the Irish, the population of tlie country would have been equally redundanif 
though much smaller that it now is, if tliey had lived on oats or wheaten bread. Tlie 
introduction of the ]iotato may be the cause w'hy the population is now six in place of 
1111*00 millions ; but it is not the cause why, during the whole period of tlii^ increase, 
the numbers of tiic people have been greater tlian, under existing circumstances, could 
be comfortably maintoined.” {^Sup. Encyc^ Brit^, art. Irelands) 

857. That afpicutture has made considerable progress in Ireland since the above was 
vmttcfi, nearly twenty years ago, is obvious from the increased exports of wheat and 
other grain from her ports ; but it may be questioned whether during this period any 
ailvance has taken place in the comforts of the general mass of her population. It is a 
remarkable fact, that in the year 1823, when great numbers of the labouring class in 
Ireland wx're starving from a failure in the potato crop, and when large subscriptions 
wxre raising in England, and even on tlie Continent, for their relief, the exportation of* 
grain was going on from Cork and other Irish ports, as if notliiiig had happened. Be- 
fore much improvement can Uike place in the condition of the mass of Iri^ population, 
it i.s necessary iliat they should pos.sess such a taste for the comforts of life as will restran 
the principle of population, by lessening the number of early marriages, or inducing 
that degree of restraint renderetl expedient by a prudent foresight- At present nothing 
more is necessary for the happiness of an Irish country labourer and liis family than straw 
and potatoes ; if these foil him he is lost, because he can fall no lower ; if any thing is su- 
pi’nidded to liis means, it only increases the desire for these necessaries, produces a greater 
number of children, and creates an additional demand for straw and potatoes. It is gradiy* 
ing, however, to be able to state lliat tlie time seems arrived for the introduction of domesdc 
improvement among tJie peasantry of Ireland. At no former period has the Bridsli 
government manifested so much anxiety to discover the real causes of the miseries wliich 
iifitiet that country, and in every session of jMirliament some enactments are mode for its 
amelioration. ITie enlightened principles of polidcal economy which are now acted on 
by ministers, and the knowledge of tliis science w’hich within these few years has spread 
among all classes, cannot fail to bring Ireland rapidly forward in civilisation and refine- 
ment ; and w-e wish it may l>c to such a degree, as in a very few years to render tlw 
account which w'c have above given mere matter of history. No one can desire this 
result more ardently tliaii we do. 


Chap. VI. 

Qfihe present StaU of Agriculture in Ultra-European Countries^ 

• 858. In this department of our history the reader will not expect more tlian a veiy sliglit 
outline ; not only from our limited space and the cominuradve scarcity of materials, but 
liecauMwihe subject is less inferesdng to general readers. We shall notice in siicceasioo 
die principal countries of Asia, Africa, Australia, and Ameriui. 
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Sect. I. Of the present State of AgricvUtu^e in Asia. 

659. The agriculture (f Asia is of a very different character from that of Europe, 
owing diiefly to the great difference of climate, and partly to the difference of civili- 
sation. The culture of this division of tlie globe iiT chiefly of two kinds, water culture 
and pasturage. Very little can be done without artificial watering, except in tlie 
northern and mountainous parts, where the climate resembles that of Europe. Even 
the palm and other fruit trees are watered in some parts of Persia and Arabia, and 
several fruit trees are regularly irrigated in India. Tlie grand bread corn of Asia is rice, 
a watered grain ; and the most valuable fruits, those of tlie palm family ; tlie most 
useful agricultund labourer is the ox, and liis species are also the most valuable as pastur- 
age animals. 

Subsect. 1. Of the present State o/* Agriculture in Asiatic Turkey. 

obu. Astatic Turkey extends from the Archipelago 1050 miles to Ararat in Persia on 
the cast, and from the Euphrates 1100 miles to tlie Caucasian mountains on the north. 
It contains a numlier of provinces differing materially from each otlier in naAural circum- 
stances, and aKihcial culture ; but, unfortunately for us, very Little is known of their 
agriculture. In general, the Asiatic Turks are to be considered as a w^mdering and pas- 
toral people, cultivating no more corn than wliat is sufficient for their own maintenance ; 
and scarcely half civilised. 

861. The clhnate of Asia Minor has been always considered excellent. The heat of 
tlie summer is tempered by numerous chains of high mountains, some of which are covered 
constantly* with snow. The aspect of Asiatic Turkey is mountiunous, intermingled with 
spacious and beautiful plains, which afford posture to the numerous flocks and herds of 
the Turkomans. The soil is varied; but the chief agricultural products are wheat, 
barley, and doiira (millet). It abounds also with grapes, olives, and dates. In Syria, the 
agriculture is deplorable, and the peasants arc in a wretched condition, being sold, as in 
Poland, witli the soil, and their constant fare being barley bread, onions, and water. 

862. The numerous mountains of Asiatic Turkey are frequently clothed with immense 
forests of pines, oaks, beeches, elms, and other trees ; and tlie southern shores of the Black 
Sea present many gloomy forests of great extent. Tlie inhabitants are hence supplied witli 

' abundance of fuel, in defect of pit-coal, which has not been explored in any part of 
Asiatic Turkey. Sudden conflagrations arise from the heed- 
less waste of the caravans, which, instead of cutting off a few 
branches, offen set Are to a standing tree. Hie extensive 
provinces of Natolia, Syria, and Mesopotamia have been little 
accessible to European curiosity, since their reduction under 
the Turkish yoke. In Pinkerton’s Geography we have a 
catalogue of tliose plants and trees that have been found wild 
in the Asiatic part of the Ottoman territory. Several dyeing 
drugs and articles of the materia medica are imported from 
the Levant, among which are madder, and a variety called 
alizan, which grows alxiut Smyrna, and affords a much finer 
red dye than the European kind ; jalap, scammony, sebesten, 
the ricinus (Ricinus commiinis,^. 105.) yielding by expres- 
sion castor oil, squirting cucumber, coloquintida, opium 
poppy, and spikenard. The best horses in Asiatic Turkey 
are of Arabian extraction ; but mules and asses arc more gene- 
rally used, 'llie beef is scarce and bad, the mutton superior, 
and die kid a favourite repast. Other animals ore the bear, 
dger, hyxna, wild Iniar, jackal, and dogs in great abundance. On the summits of Cau- 
casus is found the ibex, or rock-goat; at Angora, singular goats and cats; the gazel, 
deer, and hares in great abundance, arc found in Asia Mfhor. The partridges arc gene- 
rally of the red-legged kind, larger than the European ; fish is plentiful and excellent. 

Subsect. 2. Of the present State of Agriculture in Persia. 

863. The climate of Persia is various in different parts ; depending less on difference 
of latitude than on the nature and elevation of the country, so that it is said to be the 
country of three climates. The norchem provinces on the Caspian are comparatively cold 
and moist: in the centre of the kingdom, as Chardin obsciwes, the winter begins in 
November and continues till March, commonly severe, with ice and snow, tlie latter 
falling chiefly on the mountains, and remaining on tliose three days’ journey west of 
Tspah^ for eight montlis in the year. From March to May high winds are firequent ; 
but from May to September the air is serene, refreshed by breezes in the night. Hie heat, 
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however, is during this period excessive in the low countries bordering on the Indian 
Ocean and Persian Gulf, id Chusistan, tiie deserts of Kerman, and also in some parts of 
the interior, particularly at Tehraun, the capital. From September to November the winds 
again prevail. In the centre and south the mr is generally dry ; thunder and lightning 
are uncommon, and a rainbow is seldom seen ; earthquakes are almost unknown ; but 
heat is often destructive iq the spAng. Near the Persian Gulf the hot wind, called 
samiel,” sometimes suftbeates the unwary traveller. The summers are, in general, 
very mild, after ascending the mountains. To the north of Sliiraz the winters are severe, 
insomuch that, in tlie vicinity of Tehraun and Tabreez, all communication is cut off for 
several successive weeks between these cities and the adjoining villages, llie climate, 
notwithstanding tliis sudden transition from heat to cold, is singularly healthy, with the 
exception of tlie provinces of Ghilan, and Mazonderam. The air is dry ; the dews not 
insalubrious. The atmosphere is always clear, and at night the planets shine with a 
degree of lustre unknown in Europe ; and as it seldom rains, here are none of those 
damps or pestiferous exhalations so common in the wofxly ports of Hindustan. 

8()4. The surface of Persia is distinguished by a deficiency of rivers and a multitude 
of mountains ; its plains, where they occur, are generally desert. So that Persia may be 
divided into tw'o parts by deserts and mountains; and tliis division, it is said, has genei^ly 
influenced its history and destinies in all ages. It is every where op^n/ and no where 
presents a tlLriving populous appearance. Even the cities and their environs liave some- 
thing of desolation and decay in their aspect, and many of them* are actually ruined or 
neglected, of which Buschire and its territory (Jig, 106.) is an example. The most fer- 
tile and thriving provinces are tliose on tlie north. 



86.1. The soil may be regarded as unfertile, and, according to Chardin, not more tliaii 
one tenth part was cultivated in his time, 'ilie mountains of tliis country, which are for 
the most part rocky, without wood or plants, are interspersed with valleys, some of which 
are stony and sandy, and some consisting of a hard dry clay, which requires continual 
catering; and hence the Persian cultivator is much employed in irrigation. In general 
the soil of Persia is light and sandy in the south and east ; hard and gravelly in the west, 
and rich and loamy on tlie borders of the Caspian Sea. 

866. The landed ^rropcrty of Persia, like Uiat of otlier despoUc countries, is considered 
as wholly the property of the sovereign ; and held by the proprietors and occupiers on 
certain conditions of military service, and supplies of men and provisions in time of war. 

867. The agricultural products of Persia arc as various as the climate and soils. Hie 
wheat is excellent, and is the common groin used in bread-making. Rice, which is in 
more universal use, is produced in great perfection in tlie nortliern provinces, which are 
well watered. Barley and millet are sown, but oats are little cultivated : in Armenia 
there is some rye. The vine is generally cultivated ; but in tlie north-west countries they 
are obliged to bury the shoots to protect them from tlic frost. The silkworm is culti- 
vated in most parts of the country ; cotton and indigo are also grown ; and no country in 
the world equals Persia in the aumber and excellence of its fruits. 

868. The date tree is growm in plantations in the proportion of fifty females to two 
males. The natives begin to impregnate the females with the blossoms of the male in 
IVIarch and April, alleging that their proximity is not sufficient to insure the produce of 
fruit : this practice has been carried on among tliem from the earliest ages. (Scot Waring' e 
Persia, chap, xxix.) 

869. The most esteemed of the cuUimted fruits rf Europe are indigetious in* Persia, and 
have probably been hence diffused over the western world. These are the fig, the pome- 
granate, the mullierry, tlie almond, peach, and apricot. Orange trees of an enormous 
size are found in the sheltered recesses of the mountains, and the deep warm sand 
on tlie shore of die Caspian is peculiarly favourable to the culture of the citron and the 
leguminous fruits. Apples, {leors, cherries, walnuts, melons, besides die fruits already 
mentioned, arc every wliere to be procured at very low prices ; the quinces of Ispahan are 
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the finet»t in the East ; and no gi'ape is more delicious than that of Shiraz. In the pro- 
vinces bordering on the Cas])iau Sea and Mount Caucasus, the air is perfumed with roses 
and other sweet-scented flowers. Among the vegetable productions we may enumerate 
cabbages, cucumbers, turnips, carrots, peas, and beans ; and the potato, which has been 
lately introduced, thrives remarkably well. Poppi^, from which an excellent opium is 
extracted, senna, rhubarb, saffron, and assaffetida arc produced in many parts of the king- 
dom. I'hc vine grows here luxuriantly, and further to tlie south cotton and sugar are 
articles of common cultivation. Poplars, large and beautiful, and the weeping willow, 
border the courses of the streams, and the marshy tracts abound with the kind of rush that 
serves for the Persian matting. Ornamental slirubs or herbaceous plants are little known ; 
but the jasmine and the blue and sciirlet anemone in tlie tliickets, and tlie tulip and ra- 
nunculus in the pastures, are abundant and beautiful, and give an air of elegance to 
the country. 

870. The saline deserts of Persia arc for the most part destitute of trees, and support 
hardly any plants except such as are also found on tlie sea-shore. On the high moun- 
tains they are much tlie same as those observed on the alps of Switzerland and Italy. 
The plants on the hills and plains adjoining the Caspian are better known. 

871. The live stock of Persia is die same as in European countries with some addi- 
tions. According to Chardin, the Persian horses ore the most beautiful in the East ; 
but they yield in speed, and, as some say, in beauty also, to the Arabian ' however, they 
are larger, more powerful, and, all tilings considered, better calculated for cavalry than 
those of Arabia. There are several breeds of horses, but the most valuable is that called 
the Turkorara ; these are so hardy tliat they have been known to travel nine hundred 
miles in eleven successive days. Tlic Arabian blood has been introduced into this 
country. Tlieir usual food is chopped straw and barley ; tlieir bed is mode of dung, 
dried and pulverised, and every morning regularly ex})osed to the sun. They are clothed 
with the greatest attention, according to the climate and season of the year ; and during 
the warm weather are kep( in the stable all day, and taken out at night. 

872. Mules arc also here in considerable request, and the ass resembles the Euro- 
pean ; but a breed of tliis animal has been brought from Arabia, of an excellent kind, 
tlie hair being smooth, the head high, and the motion spirited and agile. Although the 
mules are small, they are fairly proportioned, carry a great weight, and those that arc 
intended for the saddle are taught a hue amble, which carries the rider at the rate of five 
or six miles an hour. The camel {ft;* 107.) Is also common ; and tlie animals which 
are exported from 
Persia to Turkey 
have, as Chardin 
says, only one 
hunch, while those 
of India and Ara- 
bia have two. The 
Persian cattle in 
general resemble 
the European. 

Swine arc scarce, 
except in the 
north-west pro- 
vinces. Tlie flocks of sheep, among which are those with large tails, are most nume- 
rous in the nortliem provinces of Erivan, or the Persian part of Armenia and Balk. 
The few forests abound with deer and antelopes ; and the mountains supply wild goats, 
and probably the ibex, or rock goat. Hares arc common. 'Fhc ferocious animals are 
chiefly concealed in the forests, such as the bear and boar, the lion in the western parts, 
the leopird, and, as some say, the small or common tiger. Seals occur on tlie rocks of 
the Caspian. The hyaena and jackal belong to tlie southern provinces. 'Fhe seas 
abound with fish of various descriptions ; the Caspian laffbrds sturgeon and delicious 
carp. The most common river fish is the b&''hel. Tlie same sorts of wild and tame 



fowl are common in Persia and in Europe, with tlie exception of the turkey, whose 
nature does not seem to l>e congenial to tliis climate. Pigeons are numerous, and* par- 
108 ^ f1 tridgesare large and excellent* 'Hie bul-bul, or Oriental 

\\[j nightingale, enlivens the spring with his varied song. 
|/ yuK liie Persians have been long accustomed to tame beasts 

of prey and even to hunt with lions, tigers, leojiards^ 

pantliers, and ounces. 

873. The Persians Aunt the tpuUl in a curious manner. (Jig. 108.^ 
They stick two poles in their firdlc, upon which they place cither 
their outer coat or a pair of trowsers, and these at a dRitance are 


their outer coat or a pair of trowsers, and these at a dRitance are 
* ► intended to look like the horns of an animal; they then with a 

hsnd.iiet prowl about the fields, and tlie quail, seeing a form more like a beast than a man, permits it U> 
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approach m near as to allow Jiuntcr to throw hit net over it In this manner they catch these birds 
with astonishing rapidity, 

874. Of the implements and operations of Persian agricul- 
ture little is known with precision, llie plough is said to be 
small, and drawn by lean cattle, so that it merely scratches the 
ground. The plough of Erxeriim 109- ) is a clumsy 
implement, on the sliare of which the driver stands, both for 
the sake of being carried along and of pressing down tlic 
wgdge* After the plough and harrow the spade is used for 



109 


no 





forming the ground into squares, with ledges or little banks to retain the water. The 
dung used is chiefly human, and that of pigeons, mingled witli earth and preserved for 
two years to diminish its heat. 

875. The dung 

^ pigeons is so highly 

prized in Persia that 
many pigeon-houses 
{jig* 1 10. ) are crect- 
edjit a distance from 
habitations, for Uie 
sole purpose of coU 
lecting tlicir ma- 
nure. They are 
large round towers, 
radicr broader at 
the bottom than at 
the top, and crowned 

by conical spiracles through which the pigeons descend. Tlicir interior resembles a 
honeycomb, forming thousands of holes for nests ; and the ^outsides are painted and 
ornamented. Hie dung is applied almost entirely to the rearing of melons, a fruit indis- 
pensable to the natives of warm countries during the great heats of summer, and also the 
most rapidly raised in seasons of scarcity ; and hence the reason that during the famine 
of Samaria a cab of dove's dung was sold for five pieces of silver. (2 KingSy vi. 25.) lu 
Persia are grown the finest melons in Asia. The nobles pride themselves in excelling 
in tliis frijit, and some are said to keep pigeons to the extent of 10,000, and upwards, 
solely for their dung, as a manure for tills fruit, tlic pigeon not being eaten by Persians. 
{Moriers Second Journey, 141.) 

876. No arable culture is carried on in Pcrida w'ithout artiflcial watering ; and various 
modes are adopted for raising the element from wells and rivers for this purpose. The 
Persian wheel is w'ell known. The deficiency of rivers in Persia has obliged the natives 
to turn all their ingenuity to the discovery of springs, and to the bringing of their streams 
to the surface of the earth. To effect this, when a spring has been discovered, tlicy dig a 
well until they meet with the water ; and if they find that its quantity is sufficient to 
repay them for proceeding with tlic work, they dig a second well, so distant from the 
other as to allow a subterranean communication between botli. Tliey then ascertain the 
nearest line of communication willi the level of the plmn upon wliich the water is to be 
brought into use, and dig a succession of w'clls, with subterranean communications 
between the whole suite of them, until the water at 
length comes to the surface, when it is conducted by 
banked-up channels into tlie fields to be irrigated. The , 
extent of country through which such streams are 
sometimes conducted is quite extraordinary. In making ^ 
the wells {Jig. 1 1 1.) a shaft is first dug, then a wooden ; 
handle is placed over it, from which is suspended a \ 
leathern bucket, which is filled with the excavated 
matter by a man below, and woAnd up by another above. Where the soil is against the 
mouth of the wells, they are secured by masonry. This mode of procuring water is 
common to the whole of Persia, and has the great defect of being easily destroyed by an 
enemy. {Morier^s Second Journey^ 164.) 

877. The forests of Persia are few, and chiefly in the mountains of Mazanderam and 
Ghilan, and those towards Kurdistan. The trees are several kinds of pines, the cedar 
and cypress, limes, oaks, acacias, and chestnuts ; the sumach is abundant, and used for 
tanning ; manna is procured from the i^rixinus 0"mus. Veiy little fuel is consumed 
in Persia, and timber is seldom used ; in the castles and principal bouses, arches are 
etnployed instead of timber floors. 
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Subsect. 3. Of the present State cf Agriculture in Independent Tatari/. 

878. The extent oj Independent Tatary can hardly be considered as well defined ; 
but Pinkerton measures it from the Caspian Sea on the west to the mountains of Bel us 
on tlie east, a space of 870 miles ; and from the moniitains of Gaur to the Russian boun<i 
daries on the north of tlie desert of Issim, a distance of 1500 miles. It is occupied by 
the Bucharian, Tungusian, Kirgusian, and other Tatar hordes ; and is a celebrated and 
interesting country, as being the probable seat of the most ancient Persian kingdoms, 
and as having given birth to Zoroaster and other men eminent in Oriental Irtcratucc. 
Modem travellers represent the more civilised of this nation as indolent, but good- 
natured. They arc easily recognised among other varieties f'f man. 

879. ^he climate of this extensive country appears to be excellent, the heat even of 
the soudiern provinces being tempered by the high mountains capped with pei^ietual 
snow ; and though situated in the parallel of Spain, Greece, and Asiatic Turkey, t!ie 
proximity of the Siberian deserts and the lofty alps render the summer more temperate. 

880. The surface of the country presents a great variety ; and there are numerous 
rivers, hills, and mountains. 

881. The s^(/<near the rivers is very productive, so tliat tlit grass exceeds the height of 
a man. In any other hands but tliose of the Tatars, tliis country might rival any £uro> 


pean region. 

882. All that is knoum of the tillage of the Tatars is, that rice and otlier grains are cul- 
tivated near the towns, hut that the great dependence of tlie people is upon their flocks 
and herds. Bucharia is the richest country, both in corn and cattle. '^Hiere they have 
horses, camels, oxen, sheep, and goals, which some individuals reckon by thousands, and 
make large sales, cspeci^ly of horses, to the Pcrsi.ins and Turks. They have also 
dromedaries, which furnish a considerable quantity of woolly hair, which they clip off 
pcrio<lically and sell to the Russians. The lambskins arc celebrated, being damaskefl, as 
it were, by clotliing the little animal in coarse linen ; hut the wool of the sheep is coarse, 
and only used in domestic consumption for felts and thick cloths. The steppes, vihi(.li 


are of immense extent, supply them with objects of the 
chace, wolves, foxes, badgers, antelopes, enniiies, wea- 
sels, marmots, Ac. In the southern and eastern 
mountains arc found \iild sheep ({>\is ji/iisimon), the 
ox of Tliibet (/?6s grunniens, Jig, 112.) which seems 
to delight in snowy alps, chamois, tigers, and wild 
asses. There seems throughout the whole of Tatary 
to be a deficiency of wood ; and the botany of tliis im- 
mense region is as little known as its agriculture. 



Subsect. 4. Of the present Slate of Agriculture in Arabia. 

883. The extent of Arabia is somewhat greater tlian that of Independent Tatary. Ilic 
climate is hot, but there is a regular rainy season, from the middle of June to the end of 
September, in some mountainous districts, and from Novcmlier till February in others. 
The remaining months are perfectly dry ; so tliat the year in Arabia consists only of two 
seasons, tlie dry and the rainy. In the plains, rain is sometimes unknown for a whole 
year. It sometimes freezes in tlie mountains, while the* thermometer is at 8G“ in the 
plains, and hence at a small distance arc found fruits and animals which might indicate 
remote countries. 

884. The general surface presents a central desert of great extent, with a few fmiic 
oases or isles, and some ridges of mountains, chiefly barren and unwooded. 'Flie flou- 
rishing provinces are those situated on the shores of the Red and Persian Seas, the interior 
of the country being sterile for want of rivers, lakes, and perennial streams. ITie soil is 
in general sandy, and in the deserts is blown about by the winds. 

885. The agricultural products arc wheat, maize, doura or millet, barley, beans, lentils, 
and rape, with the sugar-cane, tobacco, and cotton. Rice seems unknown in Yemen, 
and oats throughout Arabia ; the horses bein^ fed with barley, and the asses with 
beans. Tliey also cultivate “ uars,” a plant which dyes yellow, and is exported in great 
qu antitic»s from Mocha to Oman ; and ** fua,** used in dyeing red ; likewise indigo. 
The wheat, in the environs of Maskat, yields little more than ten for one; and in the bc?Rt 
cultivated districts of Yemen, fifty for one ; but 
the doura sometimes much exceeds this ratio, 
yielding in the highlands 140, and in the Te- 
hama, or plain, from 200 to 400. By their 
mode of sowing and watering tliis grain, the 
inhabitapts of Tehama reap three successive 
crops from tlie same field in the same year. 

Tlic plough { Jig. 113.) is simple, and the pick is used instead of the spode. 



Book I. 


AGRICULTURE IN ASIA. 


143 


88(5. The huligeiiousy or j^rtially cuUwaiedy jXanti and trees of Arabia are numerous, 
and several of them furnish important articles of commeix®. ITie vegetables of the dry 
barren districts, exposed to tlie vertical sun, and refreshed merely by nightly dews, belong 
for the most part to the genera of ^'loe, Mesembryduthemum, Euphorbia, Stapelia, and 
Salsola. On the western side of thevArabian desert, numerous rivulets, descending into 
the lied Sea, dillusc verdure ; and on the mouiiUiins fiom which they run vegetation is 
more abundant. Hither many Indian and Persian plants, distinguished for Uieir beauty 
or use, have been transported in former ages, and arc now found in a truly indigenous 
state : such is the case probably with the tamarind, tlie cotton tiec (inferior to the Indian), 
the pomegranate, the banyan tree or Indian fig, the sugar-cane, and many species of 
melons and gourds. Arabia IVlix may peculiarly boast of two valuable trees, namely, 
tlic cofi'ee arAbica), found both cultivated and wild ; and the yfmyris OpobAlsamum. 

which yields the balm of Mecca. Of the palms, Arabia possesses Uie date, the cocoa-nut, 
and die great fan-palm. It has also Uie sycamore fig, the plantain, the almond, the apricot, 
the ]>each, the papaw, the bead tree, the Mimosa niloiica and sensitiva, and tlie orange. 
Among ipj shrubs and herbaceous plants may be enumerated the ricinus, the liquorice, 
and the senna, used in medicine ; and the balsam, the globe ainarantli, the white lily, 
and tlic greater pancratium, distinguished for their beauty and fragrance 

887. The live stock of Arabia is what constitutes its principal riches, *and the most 
valuable arc those species of animals tliat require only succulent barbs for their noiirisli- 
iiient. The cow here yields hut little milk ; and the flesh of tlie ox is insipid and juicc- 
less. The wool and mutton of tlie sheep are coarse. The bezoar goat is found in tlie 
mountains. The buflklo 
is unknown ; but the 
camel and dromedary 
( Jiff, 114.) are both in use 
as beasts of bimlen. The 
civet cat, rniisk rat, and 
oilier mountain animals, 
are val uable in commerce. 

Plieasaiiis,panridgeSyand 
common poultry abound 
ill Yemen; and there are 
niiinerous ferocious animals, birds of prey, and pestiferous insects. 

888. Jiut the horse is of all tJio animals of Arabia the most valuable. This animal is said 
to l>c found wild in the extensive deserts on Uie north of lladrainant : tins might have been 
the case in ancient times, unless it sliould be thought more probal>lc, that the wild horse 
of Tatary lias [Kissed through Persia, and has been only periccted in Arabia. The horses 
here are distributed into two classes, viz. the kndtschi, or common kind, whose genealogy 
ha.s not Ix^en prescr\'ed, and the kochlanu or noble horses, whose breed has been ascertained 
for 2(XX) years, proemling, os Uieir fables assert, from Uie stud of Solomon. Ibey 
are reared by the Beilouins, in Uic iiorUicrn deserts between Bassora, Mcrdin, and the 
frontiers of Syria ; and though Uiey are nciUicr large nor licautiful, their race and here- 
ditary qiudiUes being the only objects of estimation, the preservation of Uieir breed is 
carefully and authentically witnessed, and Uic offspring of a kochlard stallion with an 
ignoble race is repuicil kadischu These will bear the greatest fatigues, and pass whole 
days wiUioiit food, living, ai'cording to the Arabian metaphor, on air. Tlicy arc said to 
rush on a foe with impetuosity ; and it is asserted Uut some of Uiem, when wounded in 
battle, will wiUidraw to a spot where Uieir muster may be secure ; and if he fall, they will 
neigh for assistance ; accordingly, their value is derived from their singular agility, 
extreme docility, and uncommon attachment to their master. The Arabian steeds are 
sometimes bought at excessive nites by the English at Mocha. Tlie Duke of NcwcasUe 
n.sscrts that the ordinary price of on Arabian horse is KXX)/., 2000/., or even 3000/. ; and 
Uiat the Arabs are as carefiil in nreserving the genealogy of their horses, as princes in re- 
cording that of their families. 'Die gnxims arc very exact in registering the names of the 
sires and dams of Uiese animals; and some of these pedipees arc of veiy ancient date. 
It is affirmed that Arabian colts are brought up with camels* milk. 

889. Of the agrkuitural imjdcmetits and operations of Araliia almost noUiing is known, 
llicif plough, as we have seen, is a poor implement, and instead of a spade they use the 
pick. I1ie principal exertion of the husbandman's industry is to water the lands from 
file rivulets and wells, or by conducting the rains. Barley is reaped near Sana in the 
mid^e of July ; but the season depends on the idtuadon. At Mask at, wheat and barley 
are sown in Decemlxir, and reaped in March; but doura (the great millet) is sown ip 
August, and reaped in foe end of November. 'Ihe Arabians pull up Uieiij ”pe 
the rootss but foe green corn and grass, as forage for their cattle, arc cut with the sickle. 
In foreshing their com, Uiey lay the sheaves down in a certain order, and foen lead ovct 
them two oxen dragging a largp stone. 
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SuBSRCT. 5. Of //tejfresent State of jigriauttur^in Hindustan* 

890. The climate and seasons pf this extensive region are considerably diversified by 

difference of latitude and local situation ; nevertheless, throughout the wide regions of 
Hindustan tliere is some similarity of climate. Rfthoiigh in Thibet the winter nearly 
corresponds with tliat of Switzerland and other parts of Ethrope, in the whole extent of 
Hindustan, except in Cashmere, there can hardly be said to be a vestige of winter, except 
tlie thick fogs similar to those of our November ; and excessive rains, or excessive heats, 
form the chief varieties of tlie year. • 

891. The su^ace if the country is much diversified ; but there are no mountains of 
any very great height ; the ghauts not being estimated at above three thousand feet, llie 
vast extent of Hindustan consists chiefly of large plains, fertilised by numerous rivers and 
streams, and interspersed with a few ranges of hills. Tlie periodical rains and intense 
heats produce a luxuriance of vegetation almost unknown to any other country on 
globe ; and .tlie variety and richne^ of die v^ctable creation delight the eye of every spec^ 
tator. Bengal is a low, flat country, like Lower E^pt, watered and fei^isfMi by the 
Ganges, as the latter country is by the Nile ; and, like the Nile, the Ganges forms an 
immense delte before it falls into the sea. Tlic interior of the coiintiy is so flat, tliat tlie 
water runs only at the rate of three miles an hour ; and the ground rises fnan the sea 
towards the interior, at not more tlian four indies in a mile. 

892. The soil varies but is in most places light and rich : that of Bengal is a stratum 
of black vegetable mould, rich and loamy, extending to the depth of six feet, and in 
some places fourteen, and even twenty feet ; lying on a deep sand, and interspersed with 
shells and rotten wood, which indicate the land to have been overflowed, and to have been 
formed of materials deposited by the rivers. It is easily cultivated without manure, and 
bad harvests seldom occur. In this country tliey have two harvests ; one in April, called 
the ** little hanest," which consists of the smaller grains, as millet ; and the second, calleil 
the “ grand harvest,” is only of rice. 

893. Landed property jn Hindustani as in all the countries of Asia, is held to be the 
absolute right of the king. Tlie Hindb laws diclare the king to be the lord and pro- 
prietor of the soil. All proprietors, therefore, paid a quitrent or military services to the 
king or rajah, except some few, to whom it would appear absolute grants were made. 
In general, the tenure was militaiy ; but some lands were appropriated to the church and 
to charitable purposes, and in many places commons were attached to villages as in Europe. 
Lands in Hindustan, and in Bengal more especially, arc very much divided, and culti- 
vated in small portions by the ryots, qr peasants, who pay lent to subordinate proprietors 
who hold of others who hold of the rajah. Tlie actual cultivators have h “^dly any secure 
leases ; they are allowed a certain portion of the crop for tlie maintenance of tlieir families 
and their cattle ; but they arc not entrusted with the seed, which is furnished by the 
proprietor or superior holder. The ryot, or cultivator, is universally poor ; his house, 
clothing, and implements of every kind, do not amount to the value of a pound sterling ; 
and he is considered as a sort of appendage to the land, and sold along with it, like his 
cattle. So little attention is paid to any agreement made with him, that in a good season. 
Dr. Tennant informs us, the zemindar, or superior holder, raises his demands to a fourth 
more than the rent agreed on. Custom has rendered this evil so common, that the 
miserable ryot has no more idea of obtaining redress from it than from tlie ravages of the 
elements. Since Bengal was conquered by the British, the government is, properly 
speaking, tlie proprietor of all the lands ; and Tennant accordingly observes, that ** nine 
tenths of^all the rent of Bengal and tlie provinces constitute the revenue of the company, 
who arc, in room of the Mogul emperor, die true proprietors of the soil.” {Recr. ii. 184.) 

894. The agriadtural jtroducis of Hindustan are very 115 
various. Rice, wheat, and maize are the common grains ; 
but barley, peas, a species of tare or cytisus cdlcd dohl, and 
millet, are idso cultivated. Next to them tlie cotton ^iilant 
and the sugar<«cane arc most extensively grown. To these 
may be added, indigo, silk, hemp, poppy for opium, palma 
Christi, sesamum, mustard ; the cocoa-nut, which supplies 
a manufacture of cordage, and also a liquor called ^toddy ; 
guavas, plantains, bananas, pompelos, limes, oranges, and a 
great variety of other fruits, besides what arc cultivated in 
gardens, where the settlers have all vegetables of Eu- 
ropean horticulture. The potato has' been Introduced, and 
‘ though it does not attain the same size as in Europe, is yet of 
good quality* It is not disliked by the natives, but cannot 
lie .brought to market at so low a price as rice. * 

885. ne sugar-tfone (SAeeharum oJMnorfim) {Jig 11.5.) is cultivated 
inlotv groutiitt that may be flooded. The Kround being clvaiMXWiiid pulverised by one or two years* 
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fallow is planted with cuttings of two or three biuls, in rows four feet apart and eighteen inches 
wide in the row } as they grow, 'each stool, consisting of three shoots or more. Is tied to a bamboo reed 
eight or ten feet long, the lower leaves of each cane being drst carefully wrapt round it, so as to cover 
every port, and prevent the sun from cracking it, or side shoots from breaking out. Watering and 
flooding in the dry season, and keeping open the surface drains during the periodical rains, arc carcfblly 
attendra to. Nine months from the time of planting, the canes are ten feet high, and really to cut. 
The process of sugar-making, like ^ othen^in this country, is exceedingly simple. A stone mortar and 
wooden pestle turned by two sin'iti bullocks express the juice, which is boiled in pots of earthenware 
sunk in the ground, and heated by a flue which passes beneath and around them, and by which no heat 
is lost 

896. The indigo {Indigf^cra tinclhriat Jig. 116.) is one of the most profitable articles of 
ciAture in Hindustan ; because an immense extent of land is required to produce but a 
moderate bulk of the dye ; because labour and land here are cheaper than any where else; 
and because tlie raising of the plant and its manufacture may 
be carried on without even the aid of a house. Tlic first step 
in the culture of the plant is to render the ground, which 
should be friable and rich, perfectly free from weeds and dry, 
if naturally moist. The seeds arc then sown in shallow drills 
about a foot^llpart. 'fhe rainy season must be chosen for 
sowing, otherwise, if tlie seed is deposited in dry soil, it heats, 
corrupts, and is lost. The crop licing kciJt clear of weeds is 
fit for cutting in two or three months, and this may be re- 
peated in rainy seasons every six weeks. The plants must not 
be allowed to come into flower, as the leaves In that case 
become dry nnd hard, and the indigo produced is of less 
value ; nor must they be cut in <iry weather, as tliey would 
not spring again. A crop generally lasts two years. Being 
cut, the herb is first steeped in a vat till it has become mace- 
rated, and has parted witli its colouring matter; tlien the liquor 
is let off* into another, in which it undergoes the peculiar 
process of beating, to cause the fecula to sepomte from the 
water. This fecula is let off* into a third vat, wliere it remains some time, and is then 
strained tJirough cloth bags, and evaporated in shallow wooden boxes placed in the shade. 
Before it is perfectly dry it is cut in small pieces of an inch square ; it is then packed in 
barrels, or sowed up in sacks, for sale. Indigo was not extensively cultivated in India 
before the British settlements were forme<l there ; its profits were at first so considerable, 
that, as in similar cases, its culture w'as carried too far, and the market glutted with tlie 
commodity, llie indigo is one of the most precarious of Oriental crops ; being liable to 
be destroyed by hail storm.s, which do comparatively liRle injury to the sugar-cane and 
other plants. 

Wyi. The mulberry is cultivated in a diflfbrcnt manner from what it is in Europe. It is raised from cut. 
ting.s, right or ten of which are planted together in one pit, and the pits are distributed over the field at 
the dist<incc of two or three feet every way. 1'he.se cuttings being well firmed at the lower ends soon 
form stools about the height of u ra.spbcrry bush, and from these the leaves are gatharctL The stools arc 
cut over once a year to encourage the prorluction of vigorous shoots from the roots. 

8!>S The pnppy {Papaver somniferum) is cultivated on the best soil, well mamirwl. The land sometimes 
receives as many ^ fifteen stirrings, and the seed is then dropped into shallow drills about two feet 
ajiart. During the growtii of the plants the soil is stirred, wcl) watered, and sometimes top-dressed. In 
two months from the time of sowing, the capsules are ready for incision, which process goes on fo#twooi 
thn-e weeks; several horizontal cuts being made in the capsule on oiie'llay, on the next the milky juice 
which had xizcd out, being congealed, is scraped off Thi.s operation is generally rei>cated three tunes on 
each capsule, and then the rapsiiies arc collected for their seed. The raw juice is kneadeii with water, 
evaporated in the sun, mixed with a little poppy oil. and, lastly, formed into cakes, i^liich are covered with 
leaves of poppy, and packed in che.st8 witn poppy husks and leaves. 

Toharco in Hindustan is cultivated in the same manner as in Europe. The soil must be rich and 
well pulverised, the plants transplanted, and the earth stirred during their growth ; the main stems are 
broken ofTj and the leaves arc dried by being suspended on beds of witheroil grass by means of ropes, and 
shadcxl from the sun and protei'ted from ni^tly dews. The leaves aflbrd a mucli weaker odour than 
those of the tobacco of Europe or America. 

900. The mustard, Sesamum orierU^if palma Christi, and some other plants, 
are grown for their seeds, which are crushed for oil. The use of the flax, as a clothing 
plant, is not understood in India', hemp supplying its place. The inustai^^ and sesamuin 
are sown on the sand left by the overflowings of the rivers, without any other preparation 
or culture than that of drawing a busli over the seeds to cover them. The palma Cliristi 
is sown in patches tliree or four feet apart, grows to the size of a little tree, and is cut 
down with an axe wlien the seeds are to be gathered. Tlie mill for bruising the seeds 
of tlicse plants is simply a tliick trunk of a tree hollowed into a mortar, in which is 
placed the iiestl^, turned by oxen. 

901. P(dm trees of several species arc in gepei^ cultivation in Hindustan. Tlie 
most useful is the cocoa-nut tree (COccw nueSfera, Jig. 117.), which grows almost per- 
fectiy straight to the height of forty or fifty feet, and is lu^irly one foot in diameter. 
It has no lironchcs, but about r. dozen leaves spritig immediately from tlio top ; tliese 
are about "ten feet long, and nearly a yard in breadth towards the bottom. TTie leaves 
are employed to cover the hous^ of the natives ; nnd to moke mats eidier for sitting or 
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lying ui>on, The leaf when reduced to fine fibres is tlie nvitcrial of which a beautiful 
and costly cari^eting is fabricated for those in the higher ranks ; the coarser fibres 

i are made into brooms. After these iiKcful mate- 
rials are taken from the leaf, tliu stalk still remains, 
which is abof'.t the tfiickness of the ancle, and fur- 
iiislies firewood. • 

902 The wood of this paling when fresh cut, is si>ongy ; 
but becomes hard, nfler being seasoned, and assumes a dark, 
brown colour. On tlie ton of the tree a lar^c shoot is pro- 
duml, which when boiled resembles broccoli, but is sairf to 
be of a more delicate taste; and, though much liked, is 
seldom used by tJie natives ; because on cutting it olf the 
pith is exmisctl, and the tree dies. Between this cal), 
bage-likc snout and the leaves spring several buds, from 
which, on making an incision, distils a Juice differing 
little from water, either in colour or consistence. It is the 
employment of a certain class of men to climb to the btps 
of the trees in the evening, with earthen pots tieil to tneir 
waists, these the^' fix at the tO|) to receive the juice, which 
is regularly carried away before the sun has any influence 
upon it ITns liquor is sold at the bazaars by tlic natives, 
under the name of tisldy. It i.s "sod for yest, and forms 
an excellent sulistitute In this sL.te it is drank with 
avidit}, both by the low Europeans and the natives; and it is 
rwkoiied a cooling and agreeable beverage. being 

Kci*t a hours, it bcghis to ferment, acquires v sharp 
taste, and a slightly intoxicating quality. By boiling it, a coarse kind of sugar is obtainiH] ; and by tlihtiU 
lation It yields a strong ardent spirit, which being everywhere sold, and at a low price, congtitiitos 
one of the most destructive beverages to our soldier:, 'fhe name given to this i>crrncious drink by 
EuroyieaiH iia {lanah arrack, from the ^uyqxisition that it is (Xily drank by the panaiis, or outcasts that 
have no rank. .v 

yo.i The trees from which the toddi/ 'S drawn do not bear any fruit, on account of the destruction of 

s of the cocoa-nut 'I'his nut, in the hu&k, is 



If gathered fresh, it is green on tlie 
i of the husk, may be about the size 


the buds ; but if the bud» be left entire, they proiluce clusters <i 
as large as a man’s head , nnd 'vhcii rijH? falls with the least w'lnd 
outside; tlu* husk and the ^hell afe tender The ‘>heU, when divested t 
of an ostrich’s egg, and is lined wltli a white pulpy hiibstaiiee, which contains about a pint nnd a half of 
liquor like water ; and, though the taste be sweet ami agreeable, it Is dillerent from that of the toddy 

fkH In proportion as the fruit erows oM, tlie shell hardens, ami the liquor diiniriishes, till it is at last 
entirely absorbed by the white milky .substance; which gnidimllyr acquires the hardness of the kernel of 
the almond, and i> almost as easily detaohwl from the shell The natnes use this nut in thuir victuals ; 
and from it they also express a consulerdiJe quantitf of the pareat and liest lamp oil The substance 
which remains atlcr this oper.ition supplies an excellent food for jioiiltry and hogs. Cups and a variety 
of excellent utciisds are ni.ide of the shell 

90.3. The husk of the cocoa-uut is nearly an inch thick, and is, iH»rhaps, the most valuable rwirt of the 
tree; for it consists of a riumhcr of .strong fibres, easily bcp.irabfe, whii h t\irniHh the material for the 
greatest part of the Indian cordage; but is by no means the only substitute which the country aflbrdz 
for hemp This the nntiv es work up with much skill. 


906. The prUmyrih a species of Corypha, is taller than the cocoa tree ; and affords still 
greater supplies of toddy ; because its fruit is in little request, from the smallness of its 
size; the produce of the tree is therefore generally drawn off in the liquid state. 'Hiis 
tree, like the cocoa, has no branches ; and, like it too, sends forth from tlie top a number 
of large leaves, which are employed in thatching house's, and in the manufacture of mats 
and umbrellas, Tlie timber of the tree is much used in building. 

907. The dale hec [Vhw nix dactyliferu), being smaller, does not make so conspicuous 
a figure in tlie Indian forest iis the two last described. Its fruit never arrives at maturity 
in India, owing tj the heat»: toddy is drawn from it, but not in such quantity, nor of so 
good a (juality, ils that which is produced by the other species of the same genus. 

908. Thebtmibno (Barnbusa arundi/uhea) is perhajis, one of the most universally u.seful 
trees in the world ; at all events it is so in the tropical' regions. There are above fifty 
varieties, all of w hich a. e of the most rapid growth, rising from fifty to eighty feet the first 
year, and the second perfecting its timber in hardness and elasticity. It grows in stoolx, 
whicli are cut over every two years, and tlius the quantity of timber furnished by an acre 
of bamboos is immense. It-» uses are almost without end. In building it forms entire 
houses for the low er orders, and enters both into the construction and furniture of those 
of the higher classes. Bridges, boats, ma.sts, rigging, lyrrieiiltaral and other implements, 
and machinery, carts, baskets, ropes, nets, sailcloth, cups, pitchers, troughs, pipes for 
conveying water, pumps, lences for gardens and fields, A" , are made of it. Maceratinl 
in water it forms paper ; the leaves arc generally put round the tea sent to Europe' ; the 
thick inspissated juice is a favourite medicine, is said to be indestructible by fire, to resist 
acids, and by fusion with alkali to form a transparent permanent glass. 

9Q9. The fruih f*f Hindustan may be said to include all those in cultivation ; since 
the hardier fruits of Europe, as tlic strawberry, goosel)erry, apple, &c., are not only 
growm by Uie European settlers in cool situations, but even by the native shahs. The 
hdigcnotis sorts include the mango, tlie mangostan, and tlie durion, the noblest of known 
fruits next to the jiine-apple. 

. 910. The natural jmfures of Hindustan are every where bad, tliin, and coarse, and 
mere is no such thing as artificial herbage plants. In Bengal, where the s(fil is loamy 
to Uie depth of nine and ten feet, a coarse bent, or specie^ of ydneus, springs up both in 
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the pasture and arable lan^s, which greatly dctcrioraites the former os food for ci^ttle, 
and unfits the latter for being ploughed. This J(kv\c\i%, Tennant observes, pushes up 
a single seed stem, which is as hard as a reed, and is never touched by cattle so long as 
any other vegetable can be had. Otlier grasses of a better quality are sometimes inter 
mixed with tliis unpalatable food ; but, during the rain, their growth is so rapid that their 
juices must be ill fitted for nutrition. In Upper Hindustan, during the dry season, and 
more particularly during the prevalence of the lM)t winds, every thing like verdure disap- 
pears ; so tliat on examining a herd of cattle, and their pasture, you are not so much sur- 
prised at their leanness as that they arc alive, llie grass-cutter^ . a class of servants kept by 
Europeans for procuring food for tlicir horses, will bring provender from a field where 
grass is hardly visible They use a sharp instrument, like a trowel, with which they cut 
tiie roots below the surface. These roots, when cleared of earth by washing, afford the 
only green food which it is here possible to proc>ire. 

y 1 1 . The liife stock of Hindustan consists chiefly of beasts of labour, as the natives are 
l)5*tJK*ir religion prohibited the use of animal food. The horses are chiefly of Persian or 
Arabian extraction. The Bengal native liorsc is thin and ill-shaped, and never equals the 
Welch or Highland pony, either in figure or usefulness. The hiifFalo is common, both 
tame and wild, and generally jet black, with semicircular horns laid baCkMiards upon the 
neck. They arc preferred to tlic ox for carrying goods, and kept in herds for the sake 
of their milk, from which ghee, a universal article of Hindoo diet, “is made. 

912. The common ox of Hindustan is white, and distingiiislied by a protu)>eraiicc on 
the slioiilder, on w'hich the yoke rests Those kept for travel ling-coaclies are capable of 
perfoimiiig long journeys nearly in the same time as horses; those kept by the poor 
ryots w’ork patiently iu the yoke, benc^i die vertical sun, for many hours, and upon the 
most wretched food, chaff or dried straw. Cowr’s milk is used pretty generally in India ; 
but buffalo’s milk, or goat’s milk, is reckoned sweeter and finer tlian cow’s milk, and 
preferred at the breakfiist table even by the Englisli. Goat’s milk is decidedly the best 
for tea. 

913. The sheep is small, lank, and thin; and tlie wool chiefly black or dark grey. 
The flet'ce is harsh, thin, and hairy, and only used for a kind of coarse wrappers or 
blanketing. A soinewlwt better breed is found in tlie piovince of Bengal. The mut- 
ton of India is generally good ; at Poona, and in the Mahratta country, and in Bengal, 
it is as fine as any in the w'orld. 

914. TViC ffoat is kept for its milk, which is commonly used at the breakfast table; and 
also for tlie flesh of the kids, which is by some preferred to (he mutton, 

915. Switie are pretty common except among Mohammeduns. 'fliey might be reared 
in aJnindancc ; but only Europeans and the low' Hindoos eat pork. Wild hogs are 
abundant, and do so imicli injury to the rice fields that it is a material part of the 
ryot’s business to watch them, which lie does night and day, ou a raised platform of 
bamboos. 

916*. The c!ej}hant is used as a beast of burden, but is also kept by a few' European 
gentlemen, for liuntiiig or show. He is tjiken by stratagem, and by feeding and gentle 
usage soon liceomcs tame, docile, and e\en attaclied to bis keeper ; but dot's not breed 
freely in a domesticated state. 'I'he leaves and smaller bninches of trees, and an allow- 
ance of grain, constitute liis fiK>d. It is a singular deviatidh from general nature, that 
i'll old eleiihant is easier tamed than one taken young. 

917. 7’/ie camel is used chiefly as a beast of burden, and is valued for his uncommon 
power of abstinence from drink. He is also patient of fatigue, hunger, and watching, to 
an incredible degree. 'Hiese qualities have recommended Uie canid, as an auxiliary to 
British officers for catT)'ing their baggage ; and from time iinmcinorial, be has lieen used 
by merchants for conveying goods over extensive tracts of country, 

918. TAc /wY'dflion/ aiiiin.als are numerous. Of 
tliese thejac'kal (Jif:. *118.) is the most remarkable. 

He enters at iiiglit every fanny^d, village, and 
town, and traverses even the whole of Calcutta. 

His voracity is indiscriminate, and he acts as a sca- 
venger ill the towns ; but, in tb.e farmyards he is 
destnietive to poultry, if lie ran get at their roosts ; 
and ill the flelrls the bare and the wild jpig some- 
times bceomc his prey. The numerous village 
dogs, which in general are mangy, ore almost as 
trnuldcsome as the jackal. Apes of different kinds 
haunt houses, and pilfer food and fruits. 'Hie crow, kite, iiiino, and sparrow hop about 
the dwellings tif man w’ith a familiarity unkiiow’ii in EurojK*, and pilfer from tiie difhes 
of meat, even as they are carrieW from the kitchen to the eating-rOom. 'rhe stork is 
common ; and toads, serpents, lizards, and other reptiles and insects, are greatly kept 
under by him and other birds. • 
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919. The implements and o])erations of Hiiidustanee agriculture arc as simple as can 
well be imagined. The 
plough, of which General 
Beatson lias given several 
forms (Jig, 119.), is little 
better than a pointed stick, 
and is carried to the field 
on the shoulder like the 
spade. It scratches the 
sandy uplands, or the mud 
left by Uie rivers, in a to- 
lerable manner ; but tlic 
« strong lands of Bengal, 
that send up the t/uncus 
already mentioned, ap- 
pear as green after one ploughing as before; “only a few sciatelies are percejuiblc Iumc 
and Uicrc, more resembling the digging of a mole than the work of the plough.” To 
occomplisli the Work of pulverisation, the ploughman repeats »he operation from five 
to fifteen times, and at last succeeds in raising mould enough to cover the seed : one 
plough and pair is allowed to five acres. From this mode of repeatedly going over tlic 
same surface and effecting a little each time, General Ileatson has drawn si/mc inge- 
nious arguments in fiivour of the use of the cultivator in this country, which will bo 
afterw ards noticed. 

9‘JO. The cart, or hackery, has two wheels, and is drawn by two bullocks. Tlic wheels 
arc under three feet in diameter, and the body of the carriage consists of two bamboos, 
united by a few cross-bars, also of bamboo, and approaching each other the whole length 
of the machine, till tliey meet at a point between the necks of the cattle, where tliey are 
supported by a bar projecting sideways over the shoulders of both. By this the oxen or 
buffaloes are often galled in a shocking manner, and the suppuration which takes place 
in consequence is, perhaps, not perfectly cured during the whole life of the animal ; the 
evil being aggravated by the crow’s, wdiicli set upon him as soon as he is relieved from the 
yoke. 

9til. no department cj' aration can be carried on without arliji<nal waterings th.it 
operation becomes very expensive and troublesome in elevated districts. In the Mon- 
ghecr district of Bengal, a deep well is dug in the highest part of the field. The fields, 
after being ploughed, arc tUvided into little square plots, resembling the checkers of a 
backgammon table. Each square is surrounded with a shelving border, about four 
Inches high, capable of containing water. Between the square checkers thus constructed 
sm.ill dykes are formed for conveying a rivulet over the whole field. As soon as the water 
has stood a sufficient time in one square for that jmrtion to imbibe moisture, it is let off’ into 
the adjoining one, by opening a small outlet through the surrounding dyke. Tius one 
sqiKire after another is saturated, till the whole field, of whatever extent, is gone over. 

922. The luater is raised in large leathern hags, pulled up by two bullocks yoked to u 
rope. The cattle are not driven in a gin as ours, but retire away from the well, and re- 
turn to its mouth, accordingly as the bag is meant to be raised or to descend. When 
raising the filled skin they walk down hill away from the well, and they ascend back- 
wards as the emptied skin redescends into the water. Tie earth is artificially raiscil 
to suit this process. The rope is kept perpendicular in the pit, by a pulley, over which 
it runs. From the mouth of the well tlius placed, the rivulets arc funned to ever)- part 
of a field 

923. In the disfrirf of Patna the wells arc not so deep. Here the leathern bags are 

raised by long bamboo levers, as buckets are in several parts of this country. In a few 
places rice is transplanted, wliith is done with pointed sticks, and the crop is found to be 
better than what is sown broadcast. • 

924. In the hilly distriils they neither plough nor sow; what grain they raise is 
introduced into small holes, made with a peg * ul mallet, in a soil untouched hy 
the plough. Tlie onlv preparation given to it is the turning away of the jungle. 
In die viciFu'ty of Ibij.iniahl there are many tribes of peasants, wfho subsist partly by 
digging root*., and by killing birds and noisome Reptiles. In these savage districts 
ninety vill.iges have been taxed fur two hundred rupees ; and yet tliis paltry sum could 
only be iiiadc up by fruits peculiar to the situation. The wretched state of these peasants, 
Dr. "Tennant observes, outdoes every thing which a European can imagine. 

925. Harvests arc gathered in at different seasons of the year; and as often a.s a 
particular (Top is collected, the ryot sends for tlie brahmin, or pari.sh priest, who burns 
ghee an4 says prayers over the collected heap, and receives one measure of g^tun for his 
trouble. 

Th( M lections we have now submittc^d will give ffomc idea of the aboriginal agri- 
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culture of Hindustan ; not in its details, but as to its peculiar features. It is evidently 
wretched, and calculated f^r little more than the bare sustenance of an extensiVe popula- 
tion ; for though the revenue of the state is in fact the land rent, tliat revenue, notwith 
standing the immense tract of country from which it is collected, is known to be very 
small. The state of agriculture, hoover, both politically and professionally, is capable 
of great improvement ; an^ it is believed that the present government has already effected 
material benefits, both for tlic natives and for itself. Wherever the British influence is 
preeminent, there Europeans settle and introduce improvements ; and even the more in- 
dustrious Asiatics find themselves in greater 
security. The Chinese are known to be a 
remarkably industrious people, and many of ^ 
them have established tliemselves in British- 
Indian seaports. Watlien ( Voi/age, ,1814) 
mentions a corn- mill, combining a bakc- 
Ifbiise, both on a large scale and driven by a 
powerful stream of water, as haring been es- 
tablished at Penang, in the island of that name, , 
by Amcc, a Chinese miller. The building is 
in the Cliinese taste, and fonns a very pic- 
turesqnc group in a romantic spot. ( 120.) tJ 

About sixty people are employed; tliough^ 
great part of the labour is done by macliinery, ' 
atid among other things the kneading of the dough, 
consumption. 



Tlic shipping is the cliicf source of 


Subsect. 6 . Of the Agriculture of the Island of Ceylon* 

927. The agriculture of Ceylon is noticed at some length by Dr. Davy, nho s.ays the 
art is much respected by the Singalcse. Tlie climate of that country is without seasons, 
and differs little throughout the year in any thing but in the direction of the wind, or 
the presence or absence of rain. Sowing and reaping go on in every month. 

928. The sod of Ccyloji is generally sUicious, seldom with more than from one to tlircc 
per cent of vegetable matter. Dr. Davy (^Account, ij-c.) found the cinnamon tree in a 
state of successful culture in quartz sand, as white as snow on the surface, sornew'hat grey 
below ; ct)ntaining one part in one luindri'd of vegetable matter, five tcntlis of w'ater, anda 
the remainder silicious sand. He supposes tlie growth of tlie trees may be owing in a 
considerable degree to the situation being low and moist. 

929. The cultivation in the interior of Ceylon is almost exclusively of tw o kinds ; tlie 
dry and wet. The funner consists of grubbing up woods on the sides of hills, and sow- 
ing a particular variety of rice and Indian com ; the latter is carried on in low flat sur- 
faces, which may be flooded with water. Rice is tlie only grain sowm. Tlie ground is 
flooded previously to commencing the operation of plougliing, and is kept under w’atcr 



while t^o furrows arc given ; the water is tlicn let off, and the rice, being previously 
sUeped ill water till it beginj^ to germinate, is sown broadcast. When the seed has token 
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root, and before tlic mud has liad time to dry, the water is re^^mitted ; wlien the plants 
are two or three indies high, the ground is weeded, and any thin parts made good by 
transplanting from such as are loo thick, nie water reiniiins on the field till the rice 
begins to ripen, wliidi is commonly in seven montlis : it is then let olT and the crop cut 
down with reaping hooks, and carried to the thresjiing floor, where it is trod out by 
buffaloes. 

930. The agricultural implements of the Swgalcse are few and simple ; they consist of 
jungle hooks 121 a), for cutting down trees and underwood ; an axe (A) ; a sort of 
French spade or dcchc (c) ; a plough of tlie lightest kind (d), which the ploughman holds 
with one hand, tlie beam being attached to a pair of buflaloes, by a yoke (c), and with 
the other, he ciirrics a long goad (./), with which, and his voice, he diiects and stimu- 
lates tlie animals. A sort of level (g) is used 
for levelling the ground after ploughing, which, 
like the plough, is drawn by a pair of buflaloes, 
the driver sitting on it to give it nioinentuin. 

For smootliing the surface of the mud pre- 
paratory to sowing, a sort of light scraper (h) 
is employed. The reaping hook (i) is similar 
to ours ; their*^ winnow (Ar) is composed of 
strong matting, and a frame of rough twigs. 

The threshing floor is made of beaten clay ; 
and previously to commencing the operation of 
treading out. a chann ( fg. 1 22. 1 • is drawn on 
the middle of the floor. A forked stick i m) is^ 
used to gather and stir up the straw under the 
buffaloes' feet. (Daut/s Ceylon ^ 278.) 

931. A Singalese farmyard bears sonic resemblance to one of tins country ( /ig. l‘J3.} ; 
but fewer buildings are required, and no barn. 



932. An embankment^ or retaining mound, by wliich an artificial lake of three or four 
miles in circumference is dammed up, is described by Ur. Davy, It is nearly a straight 
line across the valley, twenty feet high, and 150 or 200 feet wiile ; the side next the water 
forming an angle of 45®, and faced with large stones, in the manner of steps. This 
must have been a work of great labour to so rude and simple a people. 

Subsect. 7. Of the present State of Agriculture in the Jiirman EmpirCt inJavay Malaccot 

Siam, Cochin-China, Tonquin, Jnptm, <^c, 

933. The agriculture cf these countries, and of others of minor note adjoining them, iliflTeis 
little, as far as it is known, from that of Hindustan. In all of them the sovereign is the 
lord of the soil ; the operative occupier is wretchedly poor i^id oppressed. The chief pro- 
duct is rice; the chief animal of labour the buffalo or ox ;^thc chief manure, water; and 
the chief material for buildings and implements, the bamboo. 

934. The Birman empire is distinguished for the salubrity of its climate, and the lienith 
and vigour of the natives. In this respect they possess a decided preeminence over tlie 
enervated natives of llic East ; nor are the inhabitants of any country capable of greater 
bfxlily exertions than the Rinnans. 

935. The seasons of tliis lountry are regular, and the extremes of heat and cold arc 
seldom experienced ; at least, the duration of tliat intense heat, which immediately pre- 
cedes the commencement of the rainy season, is so short that its inconvenience is very 
little felt. Tlie forests, however, like some other woody and uncultivated parts of India, 
are extremely pestiferous ; and an inhabitant of the champaign country considers 
a journey thither as inevitalilc destruction. The wood- cutters, who are a particular 
class of men, liorn and bred in the hills, arc said to be ynhealtliy, and seldom attain 
longevity. 
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936. The soil of the soutliern provinces of Sie Birman empire is remarkably fertile, 
and produces as luxiiriantfxrops of rice as are to be found in the finest parts of Bengal. 
Towards the north, the face of tlie country is irregular and mountainous, with headlong 
torrents and rivers in yawning diasms, crossed by astonisliing bridges ; but the plains 
and valleys are exceedingly fruitful ; they yield good wheat and various kinds of small 
grain which grow in Hindustan, ^together witli most of the esculent legumes and 
vegetabliss India. Sugar-canes, tobacco of a superior quality, indigo, cotton, and 
the different tropical fruits in perfection, are all indigenous products of this counUy. 
Besides the teak tree {T^ctona gr^ndis), which grows in n^any parts of the Birman 
empire, as well to the north of Uramerapoora, as in the 'southern country, there is 
almost every description of timber that is known in India. 

937. The cattle used in some parts of the country for tillage and draught are remarkably 
good ; tliey put onlj^a pair of tliem to Hie plough, which is little different from the 
plough of India, and turns up the soil very superficially. In their large carts they yoke 
f|^ur stout oxen, which proceed with tlie speed of a hand gallop, and arc driven by a 
country girl, standing up in her vehicle, wdio manages the reins and a long whip 
with case and dexterity. Many of the rising grounds are i>lantcd with indigo ; but the 
natives suffer the hills for the most part to remain uncultivated, and only plough the 
rich levels. Tliey every where burn the rank grass once a year to iifi^rovc tlie pasture, 
nio Birmans will not take much pains ; they leave half tlie work to nature, which has 
been vciy bountiful to them. In the' neighbourhood of Loonglie*many fields are planted 
with cotton, which tlirives well ; sesamuiii is also cultivated in this soil, and is found to 
answer better than rice, which is most productive iu low and moist grounds. In the 
suburbs of Pagahin, there are at least two hundred mills employed in expressing oil 
fium the sesamum seed. In tliis operation the grain is put into a deep wooden trough, 
and pressed by an upright timber fixed in a frame ; the force is increased by a long 
lever, on the extremity of which a man sits and guides a bullock tliat moves in a circle; 
thus turning and pressing the seed at the same time. The machine is simple, and yet 
effectually answers the purpose. 

93H. Anumii; the vegetable productions o/* this counlri/t wx* may enumerate tlie white 
sandal-tree, and the Aloexyloii vermn, producing the true jet-black ebony wood; the 
sjcaniore fig, Indian fig, and banyan tree; the Biguouw indica, N.iuclea urieiitalis; 
Coryjiha rot undi folia, one of the loftiest of the palm trees ; and Excaicaria cochiiichiueiisis, 
remarkable for tlie crimson under-surface of its leaves. To tlie class of plants used in* 
medicine and the arts, we may refer the ginger and cardamom, found wild on the sides 
of rivers, and cultivated in great abundance; the turmeric, used by the natives of the 
coast to tinge and fiavour their rice and other food ; the betel pepper, Fa^ura Piperita, 
and three or four kinds of P4psicuin ; the Justicia tinctbriii, yielding a beautiful green 
tinge; Morinda umbel IKta, gamboge, and Carthainus, furnishing yellow dyes ; the red 
wood of the Law sdii/a spiridsa and C.’esaljiiiu'a Sappan ; and the indigo. I'he bark of tlio 
AV'riuin aiitidyseiit/'rica called codagapala, and that of the 7 aurus CulUdban; the fruit 
of the .Vtr^chiios mix vomica, the Cavsia fistula, the tamarind, and the Croton Tifilium ; 
the inspissiited juice of tlie aloe, the resin of the camphor tree, and the oil of the 7ri- 
einiis, are occasionally imported from this country for tlie Knropean dispensaries. The 
cinnamon laurel, sonicliines accompanied by the nutmeg, sugar cane, bamboo, and 
spikenard, is found tliroiigliout the whole country ; tlie last on dry Iiills, and the 
liainboo and sugar cane in rich swamps. The sweet jiolato, Ipoinoe'a tuberdsa, mXd 
apple and love-apple <Vol4nurn Melungena and I.ycop^rsicon), iN^ymphic'i, 2\\’fumhum, 
gourds, melons, water melons, and various other esculent plants, eiiricli this country by 
cultivalioii ; and the plantain, cocoa-nut, and sago palm, are produced spontaneously. Tlie 
vine grows wild in the forests, but its fruit is inferior, from want of cultivation and tJirough 
excess of heat, to that of the south of Europe; but this country is amply supplied wdth 
(lie mango, pinc-applc, Sapindiis edhlis, niangostan plum, Averrhda Carambblat custard- 
apple, papaw-fig, orange, lemon, lime, and many other exquisite fruits. • 

939. The aniihals of the Birman empire correspond to tJiosc of Hindustan. The 
wild ele])hunts of IVgu arc wty numerous; and, allured by the early crops of rice, 
commit great devastation among the plantations that are cxptvsed to their ravages. The 
king is the proprietor of these animals ; and one of his Birman majesty’s titles is “ lord 
of the white elephants and of ail the elephants in the world.” Tlie forests abound with 
tigers. The horses are small, but handsome and spirited, hardy and ac‘tive ; and are 
frequently exported in timber-ships bound for Madras and other parts of tlie coast, where 
they are disposed of to considerable advimtage. Their cows arc diminutive, resembling 
the breed on the coast of Coromandel ; bi;t their huiralocs are noble animals, much 
superior to those of India, and are used for draught and agriculture : some of them are of 
a light cream colour, and ore almost as flt&rcc as tigers, who d»u*c not molest them. 'Fhe 
ichiicutqpn, or rat of I’haraoli, called by the natives ounhaii, is found in this country : 
hut there is no such animal as Uic jackal in tlie Ava dominions, though they are very 
• L 4 
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numerous in tlie adjoining country. Among the birds, which are the same with tliose 
of other parts of India, is one called the henza, the symbol of^tlic 13innaii nation, as the 
eagle was of tlie Ronnui empire. It is a species of wild fowl, colled in India the 
Braniin goose ; but tiie natives of Ava do not deify this bird. 

9*10. The agticullurc of Java has been noticed by Thunberg, and more fully descril^cd 
by Sir Stamford Raffles. 2'he clhnate, like tliat of ^dicr countries situated witliin about 
ten degrees of the equator, presents a perpetual spring, summer, and harvest. The 
distinction of weather is into wet and dry, never hot and cold, and rain depends on the 
winds. The sutface of the country is low towards the coast, but hilly in the interior ; 
iinhealtliy about Batavia, but in most otlier parts as salubrious as any other tropical 
country. The soU is for tlie most part rich, and remarkable for its depth ; probably, as 
Governor Raffles conjectures, owing to its volcanic origin. ' 

941. Landed projierty in Java is almost exclusively vested in the king, between whom 
and the cultivator there arc no intermediate holders ; and the cultivator is without lease 
or right beyond the will of the sovereign. The manner in which the king draws b’s 
income from the whole surface of the country is by burdening certain “villages or 
estates with the salaries of particular officers, allotting others for the support of his 
relatives or favourites, or granting them for the use of particular charitable institutions ; in 
the same manner^ before the consolidation act in Britain, the interest of particular loans 
was paid upon the produce of specific imports.” Tradesmen, government officers, 
priests, and the government, are all alike paid in kind. , 

942. The crops raised by the farmer for home consumption are chiefly rice and maize, 
some wheat is also grown ; but the staple article is rice, of which one pound and a half 
per day are considered sufficient nourishiucyt for an adult. 

943. The crops raised by the colonists are coflee, sugar, cotton, tobacco, and a variety of 
other productions of the Ea^t. One of the principal articles is coffee. Tlie coffee ]>lants 
are first raised in seed-beds, then transplanted under an open stied for the sake of shade, 
and then in about eighteen months removed into the garden or plantation, where tliey are 
ilestined to yield their fruit. A plantation is laid out in squares, the distance of plant 
from plant being commonly about six feet, and in the centre of each four trees is pJiiced a 
dadap tree^ for the purpose of afl’ording shade, which in Java seems necessary to the 
health of the plants. They are never pruned, grow to the height of sixteen feet, and 
will bear for twenty years j but a plantation in Java is seldom continued more tlian ten 
jears In general three crops of berries arc produced in a season. 

944. The live stock of the Java farmer con^^ists of the ox and buffalo, used in plough- 
ing, and the horse for burden : they have a few sheep, and goats and poultry. 

94.5. The implemenls are tlie plough, of which they have a common or rice ground 
sort, a dry-soil plough, and a garden or plantation plough, all of which are yoked to a 
pair of buflaloes, or oxen, in the same manner. The harrow 124. a), on which the 



driver sits, a sort of rake ; and they have a sort of strong hoe, which they use as a 
substitute for a spade (6), and a lighter one, used as a draw hoe (c). Tlieir knives for 
weeding, pruning, and reaping 
(fiff. 1 25.a toy), arc very curious; 
one of them (g) is used both 
as an axe and bill, and another 
(h) as a thrust hoc and prun- 
ing hook. It is observed by Go- 
vernor Raffles, tliat in reaping 
they crop off “ each separate 
ear along with a few inches of 
the straw ;”an “ operose process’ ’ 
wliich he was informed had its 
origin in some religious noilons. 

• Crops arc generally dibbled or 
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transplanted ; no manure is even required or given in Java except water. In 
ploughing for rice, ihe land is converted into a semifluid mire, in wliich the plants are 
inserted. A curious mode is made use of to scare tlie birds from ripening crops. An 
elevated shed is raised in the middle of the plantation or field, within which a child on 
the watch touches from time to time a series of cords, extending from the shed to the 
extremities of tlie field li|^e the radii of a circle, and tlius prevents the ravages of 
birds. The native cart of Java is a clumsy conjunction of boards, running on two 
solid wheels from five to six fett in diameter, and only from one inch to two inches broad, 
on a revolving axle. It is drawn by two buflaloes. 

* 940*. 7'he vpas, or poison tree {Antiaris toxiedria), has been said to be -a native of, and 
peculiar to, Java; but Dr. llorsfield and other lK>tanists have .iscertaincd that there is no 
tree in the island answering its description : there are two trees used for ])oisoning war- 
like instruments, but neither is so powerful as to be used alone ; and, indeed, they are 
in no way remarkiible cither as poison plants or trees The liafflesza Arnoldi, the most 
entraordinary parasitic plant known to botanists, is believed to be a native of this island 
as well as of Sumatra, where it was originally found. 

947. The roads of Java^ Sir Stamford Raffles observes, are of a greater extent and 
of a better description than in most countries. A high road, passable for carriages at all 
reasons of the year, runs from the western to tlie eabtern extremity of the island, a 
distance of not less than eight hundred English miles, with po^t stations and relays of 
liorses every five miles. The greater part of it is so level that a canal might be cut 
along its side. There is anotlier high road which crosses the island from north to south, 
and many intersecting cross roads. The main road*, were chiefly formed by the Dutch 
as military roads, and “ so far,” Governor Raffles continues,* “ from contributing to the 
assistance of the agriculture or trade of Java, their construction has, on the contrary, in 
many instances been destructive to whole districts. The peasant who completed them by 
his own labour, or the sacrifice of die lives of liis cattle, was debarred from their 
use, and not permitted to drive his cattle along them, while he saw tlie advantages they 
were capable of yielding reserved for liis European masters, who thus became enabled 
to hold a more secure possession of his country,” (Histoty of Java, i. 198.) 

918. Of the jM’ninmla of Malacca very little is know n. Agriculture is carried on in 
the marginal districts of the country ; but the central parts are covered with unexplored 
forests, which swarm with lemurs, monkeys, tigers, wild boars, elephants, and other 
animals. The chief grain cultivated is rice ; and the chief exports are, pepper, ginger, ' 
gum, and other spices, raisins, and w'oods. Game and fruits abound. “ The lands,” 
l.e I’ouvre observes, “ are of a superior quality ; and covered with odoriferous woods ; 
but the culture of the soil abandoned to slaves is fallen into contempt. These wretched 
labourers, dragged incessantly from their rustic cmjjloyments by their restless masters 
who delight in war and maritime enterprises, have nu-ely time, and never resolution, to 
give the necessary attention to the labouring of tljeir grounds.” 

9 19. The kingdom of Siam may be described as a wide vale between tw^o high ridges 
of inonntaius ; but compared with tlie Birman empire, the cultivated land is not above 
half the extent either in breadth or length. 

950. 'The agncuUurc cf the Siamese does not extend far from the banks of the river or 
Its branches ; so that towoi'ds the mountains diore are vast aboriginal forests filled with 
w'ild animals, whence tliey obtain the skins which are exported. The rocky and varie- 
gated shores of the noble Gulf of Siam, and the size and inundations of tho jVIeinam, 
conspire with the rich and picturesque vegetation of the forests, illumined at night by 
ciow'ds of brilliant fire-flics, to impress strangers with admiration and delight. 

951. 'The sod towards tho mountains is parched .and infertile ; but, on the shores of tlie 
river, consists, like that of Egypt, of a very rich and pure mould, in which a pebble can 
scarcely be found ; and tbe country w’ould be a terrestrial paradise if its government were 
not so despotic as to be justly reckoned far inferior to that of their neighbours the 
Binuans. Rice of excellent quality is Uic chief product of their agriculture ; wheat is 
not unknown ; peas and other ftgctables abound ; and maize is confined to llieir gardens. 
The fertility of Siam depends in a great degree, like tliat of Egy'pt on tlie Kile, on its 
grand river Meinani and its tributary streams. 

952. The kingdom of Laos borders on China, and is surrounded by forests and deserts, 
so as to be of difficult access to strangers. The climate is so temperate, and the air so 
pure, that men are said to retain tlieir health and vigour, in some instances, to the age of 
one hundred years. The flat part of tlie country resi*mblcs Siam. The soil on the east 
bank of the river is more fertile than tliat on the west. 'Die rice is preferred to tliat of 
other Oriental countries. Excellent wax a«id honey arc produced in abundance, and 
the poppy, ginger, pepper, and other useful plants arc cultivated, and their products 
exchanged with the Chinese fojr clotlis. 

953 . dambodia, like Siam, is enclosed by mountains on the east and west; and 
fertilised by uii oveiilowiiig river. The climate is so hot that the inhabitants are under 
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the necessity of residing on the banks of the rivers and lakcj* where tiicy are tormented 
by musquitos. llie soil is fertile, and produces abundance of corn, rice, excellent 
legumes, sugar, indigo, opium, camphor and vaiious medicinal drugs. TJie most pecu- 
‘ liar product is the gamboge gum (Stalagnutis cambogioides), whicli yields a fine yellow 
tint. Ivory, also, and silk are very plentiful, and o^^ little value. Cattle, particularly of 
the cow kind, are numerous and cheap. Elephants, lions, tigers, and almost all tlie 
animals of the deserts of Africa are found in Camlx)dia. It has several precious woods, 
among wliich are the sandal and eagle wood, and a particular tree, in the juice of wliich 
they dip their arrows ; and it is said, that though a wound from one of tlie arrows proves 
fatal, the juice itself may be drank witliout danger. The country, though fertile, is very 
tliinly peopled. 

954. Cochin-China presents an extensive range of coiLst, but few marks of tillage. 
Besides rice and other grains, sugar, silk, cotton, tobacco, yams, sweet potatoes, pumpkins, 
melons, and other culinary vegetables, are cultivated ; and cinn.imou, pepper, ginger, 
cardamom, silk, cotton, sugiir, aula wood, Japan wood, Coluinho, and other woods afid 
spice plants, abound in the forests and copses. The liorses are small but active ; and 
tliey have the ox, bufTalo, mules, asses, sheep, swine, and goats. Tigers, elephants, and 
monkeys abound in the forests, and on the shores are found the edible swallows’ nests, 
esteeni^ a luxury in the East and especially in China. 'I’hesc nests, according to 
some, are formed of th*' i^iicus /ichenbides ; according to others, of the spawn of Hsh. A 
good account of them will be found in the Farmer a Maffounc (vol. x\.). written by a 
gentleman w’ho had resided some years on Prince of Wales’s Island. Almost eveiy^ kind 
of domestic animal, except sheep, appears to he very plentiful. In Cochin-China they 
have bullocks, goats, swine, hiitfaloes, elefAaiits, camels, and horses. In the w'ikhIs are 
found tlie wild boar, tiger, rhinoceros, and plenty of doer. "Hiey account the flesh of the 
elephant a great d.unty, ar.d tlieir poultry is excellent. They pay little attention to the 
brewing of bullocks, as the tillage is performed by bii Haloes, and bullock’s flesh 
is not esteemed as food. The sea, as well as the land, is a never-failing source of mis- 
tenance to those who dwell on the coa.st. Most of the marine wonns distinguished hy 
the name of Molliisca, are used as articles of food by the Cochin-Chinese. All the 
gelatinous substances derived from the sea, whether animal or vegeUihle, aie considered 
by tijcm the most nutritions of all aliments; and on this princi|)le various kinds of 
sea-weeds, particularly the Eiici and ./-/'Igrv, are included in their list of edible plants. 
'Jlicy likewise collect many of the small succulent, or flt»shy, plants, which aie 
usually produced on salt and sandy marshes; these they either boil in their soups, or eat 
in a raw state, to give sajiidity to their rice, which v^itli them is the grand support of 
existence. In Cochin-China they are almost certain of two plentiful crops of rice every 
year, one of which is reaped in April, the other in October. Fruits of various kinds, as 
oranges, bananas, figs, pine-apples, pomegranates, and others of inferior note, are 
abundantly produced in all parts of the country. Tliey have very fine yams, and plenty 
of sweet potatoes. Their small breed of cattle does not appear to furnish tliein with 
mucli mir 
children. 

955. Tongmnt in regard to surface, may be divided into two portions, the moun- 
tainous and the plain. Tlie mountains are neither rocky nor precipitous, and are jiartly 
covered with forests. The plain is flat like Holland, being intersected by canals and 
dykes, and varied by lakes and rivers. The chief agricultural product is rice, of which 
there are tw'o harv'ests annually in the low country, but in the high lands only one. 
Wheat and wine are unknown, 'nic inulberry tree is common ; and the sugar cane is 
indigenous; but the art of refining the juice is unknown. The livestock are chiefly 
oxen, buffaloes, and horses ; swine abound, and tiiere are a few goats, but assis and 
slieeparc unknown. Dogs, cats, and rats are eaten. Poultry, ducks, and geese abound, 
and are found wild i.t the forests. The eggs of ducks arc heated in ovens, and produce 
young, which swan.i on the canals and ponds. The forests contain deer, hoars, peacocks, 
a peculiar kind of partridge, and quails. 'Phe tigers are large and destructive ; one of 
them is said to have entered a town, and to have destroyed eiglity-five people, llic wild 
elephants are also very dangerous. Apes are foun ' in these forests, and some of them of 
large size : thi*se and the parrots are not a little destructive to the rice and fruits. 
Tlie Tonquin plough consists of thrc*e pieces of W'oo<l, a pole, a handle, and a third 
piece, almost at riglit angles with the last, for opening the ground ; and they are simply 
fixed with straps of leather : this plough is draw'n by oxen or buffaloes. 

95fi. The af^nculture nf Japan is superior to that of most Eastern countries. Tlic 
climate is variable. In summer the heat is violent ; and, if it were not inmleratcd liy 
sea breexes, would be intolerable. The cold in winter is severe. The falls of ruin coiii- 
nience at midsummer, and to these Japan owes its fertiJity, and also its high state of 
])opu)ation. Thiindcr is not unfrequcnl : bMiipests, hurricanes, and earthqtiakes arc 
very common. From Thunberg’s tliornioinctncal observaljons it appears tliat the gieatcst 
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degree of heat at Negasak^ was 98® in August, and tlie severest cold in January, 85®. 
'Die face of tlie country presents some extensive plains, but more generally mountains, 
hills, and valleys ; the coast being mostly rocky and precipitous, and invested with a 
turbulent sea. It is also diversified with rivers and rivulets, and many species of 
vegetables. ^ 

957. The soil of Japans though barren, is rendered productive by fertilising showers, 

by manure, and by tlie operation of agricultural industry. • 

958. Agriculture, I'hunberg informs us, is here well understood, and the whole country, 

e^^n to the tops of the hills, is cultivated. Free from all feudal and ecclesiastical im- 
pediments, the farmer applies liimself to tlie culture of the soil with diligence and vigour. 
Here are no commons ; and it is a singular circumstance, tiiat, if any portion be left 
uncultivated, it may be seized by a more industrious neighbour. The Japanese inode 
of manuriiig is to form a mixture of all kinds of excrements with kitchen refuse, wllich 
is carried in pails into the field, and poured with a ladle upon tlie plants, when they 
hate attained the height of about six inches ; so that tliey tlius instantly receive the whole 
benefit. They are also very attentive to weeding. The sides of the liills ore culti- 
vated by means of stone walls, supporting broad plots, sown witli rice or esculent roots, 
nice is tlie chief grain ; buckwheat, rye, barley, and wheat being littl^ used. A kind 
of root, used as the {lotato (C’onvolvulus edulis), is abundant, with seVeral sorts of 
beans, peas, turnips, cabbages, tac. From tlie seed of a kind of cabbage, lamp oil is 
expressed ; and several plants arc cultivated for dyeing, will) the cotton shrubs, and 
mulberry trees for the food of silkwonns. The varnish and camphire trees, the vine, 
the cedar, the tea tree, and the bamboo reed, not only grow wild but are planted for 
numerous uses. • 

959. In respect to live stock, there arc neither sheep nor goats in the whole empire of 
.lapaii ; and, in general, there arc but few quadrupeds. The food of the Japanese con- 
sists almost entirely of fish and fowl with vegetables. Some few dogs are kept fioni 
motives of superstition ; and cats are favourites wiUi the ladies. Hens and common 
ducks are domesticated for the sake of their eggs. 


SuBSiCT. 8. Of the present State of Agriculture in the Chinese Emjnre, 

960. Agricultural improvement in China has, in all ages, been encouragtHl and 
honoured. The husbandman is considered an honouraiilc, as well as a useful, member of 
society ; he ranks nf*xt to men of letters or officers of state, of whom lie is frequently 
(he progenitor. The soldier, in China, cultivates the ground. The jiriesls also lu-e 
agriculturists, whenever their convents are endowed with land. NotwitJisUinding all 
these advantages, howxwer, the Chinese empire is by no means so generally cultivated 
as Du Haldc and other early travellers asserted. Some districts are almost entirely 
under cultivation ; but in many there are extensive wastes. 

961. Dr. Abel is of ojnnion that in that part of China passed through by I>t)rd Am- 
herst’s embassy, tlie land “ very feebly productive in food for man fully equalled that 
which afforded it in abundant quantity.” He never found extensive tnicts of Kind in 
general cultivation, but often great industry and ingenuity on small spots ; and concludes 
tiiat “ as horticulturists the (Jiinese may perhaps be allowed a considerable sltare of 
merit; but, on the great scale of agriculture, tJiey are not to be mentioned with any Eu- 
ropean nation.” {Narrative, l‘J7.) 

‘K>2. Livingstone, an intelligent resident in ('hina, observes, “ The statement in the Enn/ctop<rdta 
lirilanntca^ that ‘ Chinese agruuUurc is distinguished and eiieoiiraged hy the court be>ond all other 
sciences,’ l^ incorrei’t, since it is iin(|uestioriably hulKirdinate to literature, and it may bo well duubUsl 
whether it ought to be consnlcre<l as holding among Uie Chinese the rank of a science; for, inde- 
piMidently of that routine which has liccn followed, with little variation, nruin a very high antiquity, they 
seem to be entirely ignorant of all the principles by which it could have been placed on a scienufic lound. 
at ion." {Hort. Trans, \.¥X) 

96,9. The climate of China ■ in general reckoned moderate, though it extends from 
the 50th to tlie 21st degree of south latitude, and includes three climates. Tlie nortiiern 
parts are liable to all the rigours of a European winter. Even at Pekin, .at that season, 
the average of the thermometer is under 20® during the night, and in the day consi- 
derably below the freezing point. The heat of those parts w liich lie under the tropics 
is moderated by the winds from the mountains of Talary. In the southern parts there 
is neitlioi frost nor snow', but stonns arc very frequent, especially about die time 
of the equinoxes ; all the rest of die year the .sky is serene, and the earth covered w ith 
verdure. 

964. The surface if the country, though in general flat, is much diversified by chains 
of granite mountains, hills, rivers, canals, and savage and uncultivated districts, towns 
innumerable, villages, and cottages covered with thatch, reed, or p.*Uiii leaves, and in 
sonic places witli their gardens, or forc-courts, fenced widi rude pales, as in England. 
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{fig. 126.) China, Dr. Abel observes, from the great extent of latitude contained in its 
boundaries, and from its extensive plains and lofty mountains, partakes of the advan- 
tages and defects of many climates, and displays a country of features infinitely varied 
by nature. Every thing ardiicial, however, has nearly the same characters in every 
province. ^ 



965. The soil varies exceedingly ; it is in many parts not naturally fertile ; but ha^ 
almost every where been rendered so by tJic application* of culture and manure for- suc- 
cessive ages. 

' 966. The landed properh/ of Oiina is considered as the absolute right oftlie emperor : 
but the sub-proprietor, or first holder, is never turned out of possession as long as he 
continues to pay about the tenth part of what his farm is supposed capable of yielding ; 
and, though the holder of lands is only considered as a tenant at will, it is his own 
fault if he is dispossessed. If any one happens to hold more than his family can con- 
veniently cultivate, he lets it to another, on condition of receiving half the produce, 
out of which he pays the whole of the emperor’s taxes. The greater part of the poor 
peasantry cultivate land on these terms. In Cliina there jure no immense estates, no 
fisheries are let out to farm. Every subject is equally entitled to the free and uninter - 
rupted enjojTnent of the sea, of the coasts, of tlie estuaries, of the lakes and rivers, 
lliere are no manor lords with exclusive privileges, nor any game law's. 

967. The agricultural products of Chin.a extend to every useful vegetable. Tliere 
is scarcely a grain, a fruit, a tree, or a culinary vegetable of Europe, or tlie rest of the 
world, that diey do not cultivate; and they have a number peculiar to themselves. 
Fowl and fish arc not extensively reared, as the chief articles of diet are vegetables. 
Rice is the common grain of the country; a species of cabbage, the iinivorsiil culinary 
vegetable ; swine, the most abimdiint live stock ; and tea, the chief plant of export. 

968. The tea districts of China extend from the 27tli to the 31st degree of latitude. 
According to the missionaries, it tlirives in the more northern provinces ; and from 
Kaempfer it appears to be cultivated in Japan as far north as lat. A 5°. It seems, according 
to Dr. AbeFs observation, to succeed best on the sides of mountains, where there can be 
but little accumulation of vegetable mould. The soils from which he collected the 
best specimens consisted chiefly of sandstone, schistus, or granite. Tlie land fonning 
the Cape of Good Hope consisting of the same rocks, and its geographical position 
corresponding to that of tlie tea districts of China, Dr. Abel considers it might be 
grown there, if desirable, to such an extent as to supersede the necessity of procuring it 
from China. It grows well in St. Helena and P'o Janeiro, and will grow any where in 
a meagre soil and moderate temperature. 

969. The culture of the tea plant in Cliina has been given by various authors. It is 
raised from seeds sown where the plants arc to remain. Three or more are dropped into 
a hole four or five inches deep ; these come up witliout further trouble, and require 
little culture, except that of removing wced.s, till the plants arc three years old. ITie 
more careful stir the soil, and some manure it ; but the latter practice is seldom adopted. 
Tlie third year the leaves arc gathered, at three successive gatlierings, in February, 
April, and June, and so on till the bushes become s^nted or tardy in their growtli, 
which generally ha])pcns in from six to ten years. They are then cut-in to«cncourage 
the prouuction of fresh shoots. 
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970. The gathering of leaves is performed willi care and selection. Tlie leaves 
are plucked oil’ one by one ; at the first gathering only the iinexpanded and tender are 
taken ; at the second, those tliat arc full grown ; and at the third, the coarsest, 'llic 
first forms what is called in Europe imperial tea ; but of this and other names by which 
tea is designated, the Chinese know nothing ; and the compounds and names are sup- 
posed to be mode and given^by the merchants at Canton, who, from tlic great number of 
varieties brought to them, have an ample opportunity of doing so. These varieties, 
though numerous, and some of tliem very different, are yet not more so than the dif- 
ffrent varieties of the grape ; tlicy are now generally considered as belonging to one 
species ; tlie Then Boh^aj now Camdllia Boh£a {Jig* 127. o), of botanists. Formerly it was 
thought that green tea was gathered exclu- 
sively from Cam^llwi viridis ; but that is now 
doubtful, though it is certain there is what 
is called the green tea district, and the black 
tA district ; and the varieties grown in the 
one district differ from tliose grown in the 
other. Dr. Abel could not satisfy him- 
self as to there being two species or one; 
but thinks there are two species. He was 
I old by competent persons tliat either of the 
two plants will afford the block or green tea 
of the shops, but that tlie broad thin-leaved 
plant (C. viridis) is preferred for making the 
green tea. 

971. The tea leaifcs being gathered are 
cured in houses which contain from five to 
ten or twenty small furnaces, about three 
feet high, each having at the top a large flat iron pan. Ilicrc is also a long low table 
covered witii mats, on which the leaves are laid, and rolled by workmen, who sit round 
it : the iron pan being heated to a certain degree by a little fire made in the furnace 
undemeatli, a few pounds of the fresh-gathered leaves are put upon the pan ; the fresh 
and juicy leaves cr.ick when they touch the pan, and it is the business of die operator to 
shift thcjn as quickly as possible with his bare hands, till they become too hot to be easily 
endured. At this instant he takes off the leaves with a kind of shovel resembling a fan, • 
and pours them on the mats before tlie rollers, who, taking small quantities at a time, 
roll them in the palms of their hands in one direction, while others are fanning them, that 
they may cool the more speedily and retain their curl the longer. lliis process is 
repeated two or three times or oftener, before the tea is put into the stores, in order that 
all the moisture of the leaves may be tlioroughly dissipated, and their curl more com- 
pletely preserved. On every repetition the pan is less heated, and the operation performed 
more slowly and cautiously. 'Die tea is tlicn separated into the diflcrent kinds, and 
deposited in the store for domestic use or exportation. 

972. The different sorts of black and green are not merely from soil, situation, and age 
of the leaf : but, after winnow'ing the tea, the leaves are taken up in succession as they 
fall ; those nearest the machine, being the heaviest, form the gunpowder tea ; the 
light dust the w'orst, being chiefly used by the lower classes, Tliat w hich is brought 
down to Canton undergoes there a second roasting, winnowing, packing, &c., and 
many hundred women arc employed for these purposes. 

At more select sorts qf tea^ the blossoms of the CamgUia Sasdnqua {fig. 127. appear to be 
rollocted , since they are brought over land to Russia, and sold by Chinese and Armenians in moscow at a 
great price. The buds also appear to be gathered in some cases. By far the strongest tea which Dr. 
Abel tostixl in ( hina, was that c.'illcd Yu-ticn, used on occasions of ceremony. It scarcely coloured the 
water, and on examination was found to consist of the half-expandcd leaves or the plant 
*^74. As substitutes Jor tea^ U8C<i by the Chinese, may be mentioned a spwmcs of moss common to the 
tnountaiiis of Shan-tung ; an infusion of ferns of difl'crcnt sorts, and, Dr. AIm? 1 thinks, the leaves of the 
common camellia and oil camellia may bo added. Du Halde observes that all the plants called tea by the 
t'hinese are not to be ronsiderod !a the true tea |iliint ; and Kaempfer asserts that in Japan a species oi 
C'amelh/i, as well as the O'lea frhgrans, is used to give it a high flavour. 

975. The oil-bearing tea plant (Canu^lia oleifera) is culdvated for its seeds, from wlucli 
.an oil is expressed, in very general use in tlie domestic economy of Cliina. It grows 
best in a red sandy soil ; attaining the height of six or eight feet, and producing a pro- 
fusion of white blossoms and seeds. Diese seeds arc reduced to a coarse powder, citJicr 
in a mortar by a pestle acted on by tlie cogs of a 
water-wheel {fig. 128.), or by a horizontal wheel, 
having small perpendicular w'lieels, shod with iron, 
fixed to its circumference, and acting in a groove 
lined w^ith the same ractak Hie seeds, when 

ground^ arc stewed or boiled in bags, and then 

pressed, when the oil is yi^flded. The piess is a hollow' cylinder, with a piston pressed 
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against one end, hy driving wedges at tlie side; it is very simple and yet powerful. 
{Dr. AIh'Vs Nar , 176.) An oil used as a varnish is extracted from another variety of 
the Cam<^llia, or tea plant (the Dryandra cordata of Thunb.), which is used as a varnish 
for their boats, and coarser articles of furniture. 

976. The t(tllow tree {Croton scbffenttn) resembles tl»e oak in the height of its stem and 
the spread of its branches, and its foliage has the green and lustre of the laurel ; its 
flowers are small and yellow, and its seeds white. 'I'he latter are crushed either as the 
camellia seeds, or in a hollow trunk of a tree, lined with iron, by means of a wheel laden 
with a heavy weight {Jig. 1 ‘J9. ), and suspended 
from a beam. The bruised matter next 
undergoes nearly the same process as the 
camellia seeds, and the oily matter is found to 
have all the properties of animal tallow. It is 
mixed with vegetable oil and wax, to give 
it consistence, and then made into candles, 
which burn with great flame, emit ,^inuch 
smoke, and quickly consume. 

977. The wajc tree, or Pe-ta, is a term which 
is not applicable to any one species of tree, ' 
but to such as are attacked by a small worm, 

which runs up, and fastens to their leaves, v 

covering them with combs. When these worvih arc once usetl to the trees of imy district, 
they never leave them, unless sornctiiing extraordinary drives them away. 'Hie wax pro- 
duced is hard, shining, and considerably dearer tlian that of bees. 

1*78. TTic St-mmum orirniale and the Tlicinta communis^ or oastor-oil plant, arc cultivated for the 
csc;u1ent oils extracted from their setHN They appear to have some method ot depriving the castor oil 
of its purgative qualities, but Dr. Abel thinks not completely. 

979. The camphire trer (Ijaurus Camphhra) grows to the size of our elm.s or oaks The camphire is 
prticured by boiling the fresh-gathered branches of the tree, and stirring the whole with a stick, till the 
gum begins to adhere to it in the form of a white jelly. The fluid is then poureil of!' into a glazed vessel, 
and left to concrete. “ I’he crude camphire is then punflcil in tlie following manner. A quantity of the 
finely powdered materials of some old wall, built of earth, is put as a first layer at the Ixittoin ol a copper 
basin ; on this is placed a layer of rarnnhire, and then another of earth, and so on till the ves.sel is nearly 
filled , the senes being terminated with a layer of earth : over this is laid a covering of the leaves of the 
plant I’o-tio, (icrhaps a species ot .lA'iitha A second liasin is now inverted over the first, and luted on. 
The whole thus prepart^ is put over a rcgulate<l tire, and submitted to its action lor a certain length of 
time, It IS then removed and suffered to cool. Tlie camphire is fouriii to have sublimed, and to lie 
attached to the upper basin, and is further refined by rei)etitioiis ot the same process,” iSan'atm\ 
iifc , 17l> ) 

98(1. Tlte oak is as much prized in China as in other countries, and is styled the trbe of inheritance 
There arc several species in general use for building, dyeing, and fuel ; and the arortis are ground into 
a paste, w'hich mixed with the flour of corn la made into cakes 
iWl The maidenhair tree {SaUshhrxK vuiiant^fidia's is grown for its fruit, which Dr Abel saw ex|>osed 
in quantities , but whether as a table fnut, a culinary vegetable, or a medicine, he could not ascertain. 
KiEmfifer .says, the fruit assi.sts digestion. 

9S‘2. The cordage plant {S)da tdicr/ol^) is extensively cultivated for the manufacture of cordage from 
Its fibres The common hemp is used fbr the same purpose, but the ^'Ida is preferretl. A species of Mi'nw 
is also grown in aome places, and its fttires used for rope and other purposes. 

}iH.J The cofnmon cotton^ and also a variety bearing a yellow down, from which, without any 
dyeing process, the nankeen cloths are formed, are grown in different places. The mulberry is grown 
in adw'arf state, as in Hindustan. 

984, The ground vut {\’rachts ///yyiogfz'o), the eatable arum (/Trum CflCul(?ntuTn), theTriliia bic6nMS, 
the AVirpu.s tuben'ftuo, and Xelihnhtum, all pro<luciiig wlible tubers, are cultivatetl in lakes, tanks, or 
marshy places. * 

98.>. The Nelumbiuntj Dr Abel observes, with its pink and yellow blossoms, and broad green leaves, 
gives a charm and productivencts to marshes, otherwise unsightly and barren The leaves ot the plant 
are watered in the summer, and cut down close to the roots 
on the approach of winter. The secd^^hich arc in size and 
form like a small acorn without its i^^arc eaten green, or 
druxf as nut.s, and arc often preserv^Rh sweetmeats , they 
havea nut-likc flavour Its roots ai sometimes as thick as 
the arm, of a pale green without, ai wiiitish within ; in a 
raw state they arc eaten as fruit, * juicy and of a 
sweetish and refreshing flavour ; and boili^ are served 
as vegetables. 

98fi. The Sclrpus tuberhms^ or water che.stnut {Jig. 130.), 
is a stoloniferous rush, almost without le.'ivcs, and the 
tubers are produced on the htolones. It grows in tanks, 
which arc manunnl for its rt»ception about the end of March 
A tank being drained of its w'ater, small pits are dug in ita 
bottom ; they are filled with human manure, and exixised 
to the sun for a fortnight ; their contents are next intiinatcdy 
blended with the slimy bottom of the tank, and .slips of the 
plant inserted. The water is now returned to the tank, and 
the first crop of tubers conics to perfection in six months. 

{Jtox. Coromandel.) 

987- The millet (HSlcus) is grown on the banks of rivers, 
and attains the height of sixteen feet It is sown in rows, 
and after it comes up /*4mcum is sown between, which 
comes to perfection after the other is cut down. 

988. Among the many esculent rnigetables cul-' 
tivated id Chinas the petsai, a species of white cabbage, is in most general use. 'I'lio 
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quantity consumed of it over the whole empire is, according to all authors, immense ; 
and, Dr. Abel thinks, it iftay be considered to the Chinese what the potato is to the 
Irish. It is cultivated with great care, and requires abundant manuring, like its 
congeners of the i^rAssica tribe. Boiled, it has the flavour of asparagus ; and raw, it 
eats like lettuce and is not inferior. It often weighs from fifteen to twenty pounds, 
and reaches the height of two or ^e feet. It is preserved fresh during winter by 
burying in the earth ; and if is pickled with salt and vinegar. 

9Sf). Almost every vegetable of iLse, as food, in the arts, nr as Tnedicine, known to the 
irsl of the world, is cultivated in China, with, perliaps, a very few exceptions of equatorial 
jdants. The bamboo and cocoa-nut tree, as in Hindustan, are in universal use : in- 
digo is extensively cultivated; sugar also in the southern [>.» winces, but it is rather 
a luxury than an article of common consumption. It is used mostly in a coarse 
granulated fonn ; but for exportation, and for the upper classi's, it is reduced to its 
crystallised state. Toljacco is every where cultivated, and in universal use, by all ages, 
aial both sexes. PVuits of every kind abound, but they are mostly bad, except the orange 
and tlje lee-lchee fDimocarjius JAtch)), both of which are probably indigenous. The art 
of grafting is well known, having been introduced i)y the missionaries ; but they, do not 
appear to have taken advantage of this knowledge for the improvement of their fruits. 
Tliey have also an art which enables them to take off* bearing brandlieaof fruit, par- 
ticularly of the orange and poach, and transfer them, in a growing state, to pots, for 
their artificial rocks and grottos, and summer-houses. It is simply by removing a ring 
of the bark, plastering round it a ball of earth, and suspending a vessel of w^ater to drop 
iijjon it, until the upper edge of the incision has thrown out roots into the earth. 

990. The live stock of Chinese agnculturc is neither abundant nor various. The 
greater j)art of their culture being on a small scale, and performed by manual operations, 
<loes not require many beasts of labour : their canals and boats supply the place of beasts 
of burden : and their general abstemiousn^s renders animals for the butcher less neces- 
sary. They rear, however, though in comparatively small number, all the domestic 
animals of Kurope ; the horse, the ass, the ox, the buffalo, the dog, the cat, the pig; but 
their horses arc small and ill-fonned. The camels of China are often no larger tlian our 
horses ; the other breeds arc good, and particularly that of pigs. The kind of dog most 
common in the south, from Canton to Tong-chin-tcheii, is the spaniel with straight csirs. 
More to tiie north, as far as Pekin, the dogs have generally hanging cars and slender 
tails. 

991. The Chinese are ereeedingly sjmring in the use of animal food. The broad-tailed 
shcc]) are kept in the hilly parts of the country, and brought down to the plains ; but 
the two animals most esteemed, because they contribute most to their own subsistence 
and are kept at the cheapest rate, are the hog and the duck. Whole swarms of the 
latter arc bfcil in large barges, surrounded with projecting stages covered with coops 
for the reception of these binls, which arc taught, by the sound of the whistle, to jump 
into the rivers and canals in search of food, and by anotlier call to return to their lodg- 
ing*.. They arc usually hatched by placing their eggs, as the ancient Egy^ptians w^re 
wont to do, in small ovens, or sandbaths, in order that the same female may continue to 
lay eggs fhrougliout the year, which would not be the ctisc if she had a young brood to 
attend. 'I’lie ducks, w hen killed, are usually split open, salted, and dried in the sun ; in 
wliich state they afford an excellent relish to rice or other vegetables. 

992. The wild annnnls arc numerous. Elephants are common in the south of China, 

and extend as far as the thirtieth degree of north latitude in the province of Kiangnau and 
of Yun-nau. Tlie unicorn rhiiujceros lives on the sidesj^ the marshes in the provinces 
of Yun-nau and Quan-si. lion, according to Du l|l|ldc and Trigault, is a stranger 

to ('hina ; but the animal figured by Neuhoff, under the name of the tiger, seems to be 
the maneless lion known to the ancients, described by Oppiati, and seen by M. Olivier on 
the Euphrates. Marco Polo saw lions in Fo-kicn : thej^^were some at the court of Kublai 
Khiin. The true tiger probably shows himself in the most southerly provinces, where 
there are also various kinds of iwonkeys ; the long-armed gibbou or .S'imia longimilnus ; the 
iSIniia influens, or ugly baboon ; and the 5^inla Sylvknus, which mimics the gestures and 
even the laughter of men. 'JThe niiisk animal, which seems peculiar to the central plateau 
of Asia, sometimes goes down into the w'estern provinces of China. The deer, tlie boar, 
(he fox, and other animals, some of which are little known, arc found in tlio forests. 

99.9. Several of the birds of the country arc distinguished for beauty of form and bril- 
liancy of colour ; such as the gold and silver pheasants, which we see oflcn painted on 
the Chinese papers, and which liave been brought to this country to adorn our aviaries ; 
also the C'hinesc teal, remarkable for its tw'O beautiful orange crests. The insects and 
butterflies are equally distinguished for tlicir uncommon beauty. Silkw'^orms arc common, 
and seem to Iwj indigenous in the country. From drawings made in China, it appears 
to possess almost all the common fishes of Europe ; and M. Bloch, and M. de Lacepedc 
have made us acquainted with several species peculiar to it. The Chinese gold-fi^ 
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(Cypriiuis auratiis), which, in that country, as with us, is kept in basins as an ornament, 
is a native of a lake at die foot of the higli mountain of ' Tein-king, near the city of 
Tchang-hoo, in the province of Tch^-kiang. From that place it has been taken to all the 
other provinces of the empire and to Japan. It was in 1611 that it was first brought to 
England. 

994. The JUherias ^ Chines as already noticed, aie free to all ; there are no restrictions 
on any of the great lakes, die rivers, or canals. The subject is not once mentioned in 
the Leu-lee ; but the heavy duties on salt render the use of sa1t>fish in China almost 
unknown. Besides die net, the line, and the spear, the Chinese have several ingenious 
methods of catching fish. In die midille parts of the empire, the fishing corvorant 
(Pelicanus piscator) is almost universally in use ; in other parts they catch them by torch- 
light ; and a very common practice is, to place a board painted white along .die edge of 
the boat, which, rcficcting the moon's rays into the water, induces the fish to spring 
towards it, supposing it to be a moving sheet of water, when diey fall into the boat. 

995. The implements of Chinese agriculture are few and simple. The plough has o.ie 
handle, but no coulter; there arc diderent forms: some may be drawn by women, {Jig. 
131. a)f othei-s are for sdrring the coil under water (/>), and the largest is drawn by a 
single buffalo or ox (c). Horses are never employed for that purpose. The carts arc 

low, narrow, and ilit’ wheels so diminutive as 
often to be made without spokes. A large 
cylinder is sometimes used to separate the grain 
from the ear, and they have a win u owing ma- 
chine similar to that which was invented in 
Europe alxiiit a century ago. Tlie most 
ingenious machines are those for raising water 
for die purposes of irrigation. A verj' ingenious 
wj^ecl for this purpose has !>een figured by 
Sir George Staunton : but the most univer- 
sally used engine is the chain-pump, worked in 
various ways by oxen, by walking in a wheel, 
or by the hand ; and next to it buckets worked 
by long levers { fig. 13*2.), as in the gardens 
round London, Paris, Constantinople, and most large cities of Europe. For pounding 
oleiferous seeds they have also very simple and economical niachincs, in which pestles on 
die ends of levers arc worked by a horizontal shaft put in motion by a water-wheel. 
(Jig. 133.) The chief thing to admire in the implements and machines of India and 
China is their simplicity, and the case and little expense widi w'hich they may be 
constructed. 



996. The operations of Qiincsc agriculture arc numerous, 
and .some of them curious. Two great objects to be pro- 
cured are water and manure. Tlie former i.s raised from 
rivers or wxdls by the machines alrea<ly mentioned, and dis- 
tributed over the cultivated surface in the usual manner, and 
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die latter is obtained from every conceivable source. 1 1 1 1 

997 The object qf their tillcigc^ Livingstone observes, ** appears to iK», in 
the first instance, to expose the soil as extensively as possible ; and this is v — ^ - 

best ertected by throwing it up in large Tn,isse8, in which state it is allowed 

to remain till it is finally prepared for planting. When sufficient ram has fallen to allow the husbandman 
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feet wide, with a sinf^le row of teeth, is drawn, by the same animat that draws their plough, perpendicu. 
iarly through the soil, to break the lumps, and to convert it into a kind of ooze; ana as the teeth of this 
rake or harrow are not set more than fVom two to three inches apart, it serves, at the same time, very 
effectually to remove roots and otherwise to clean the ground. For some purposes, the ground thus pro. 
pared is allowed to dry ; it is then formed into beds or trenches ; the beds are made of a convenient s»ac 
mr watering and laying on manure The intermediate trenches arc commonly about nine inches deep, 
and of the necessary breadth to give to ^e IkhIs the re(|iiircfl elevation ; but when the trenc)ies are 
wanted for the cultivation of water planA, some part.of the soil is removed, so that a trench may be 
formed of the proper dimensions* 

998. For these operations they use a hoe, commonly ten inches deep, and five inches broad, made of 
iron, or of wowi with an iron border, and for some purposes it is divided into four or five prongs. By 
constant practice the Chinese have acquired such dexterous use of this simple instrument, that tiiey form 
their beds and trendies with astonishing neatness and regularity. With it they raise the ground which 
has not been ploughed, ftora the beds and trenches, by only changing it fVom a vertical to a horizontal 
direction, or employing its edge. It is also used for digging, planting, and in general for every purpose 
which a riiinesc husbandman has to accompiiith. 

{•99. The rollectton of manure is an objwt of so much attention with the Chinese, that a prodigious 
number of old men, women, and children, incapable of much other labour, are constantly employed about 
the streets, public roads, and banks of canals and rivers, with baskets tied before them, and bolding in 
their hands .small wooden rakes, to pick no tlie dung of an- inals, and offals of any kind that may answer 
th9 purpose of manure : this is mixed sparingly with a portion of stiff loamy earth, and formed into 
cakes, dried afterwards in the sun. It sometimes becomes an object of commerce, and is sold to farmers, 
who never employ it in a compact state. Their first care is to construct very large cisterns, for containing, 
besides those rakes and dung of every kind, all sorts of vegetable matter, a.s leaves, roots, or stems of plants, 
with mud from the canals, and offals of animals, even to the shaving.s collected by hartjers With all these 
they mix as much luiimal water as can be procured, or common water sufficient to dflute the whole; 
and, in this state, generally in the act of putrid fermentation, they applv it to the ploughed earth. In 
various parts of a farm, and near the patfis and roads, large eaithen vessels are buried to the edge in the 
ground, for the arcuinmodation of the labourer or pas.senger who may have occasion to use them. In 
small rettriiig-houKcs, built al.sfi ui»on the brink of the roads, and in the neighbourhood of villages. reser> 
voirs are coiustructed of compact inateria's, to prevent the absorption of whatever they receive, and straw 
is careftilly thrown over the surface from time to time, to prevent evaporation .Sm h a value is set upon 
the principal ingredient, called tu-feu, for manure, that the oldest and most helpless persons are not 
ileemed wholly useless to the family by which they arc supported. The quantity of manure collected by 
every means is -still inadequate to tne demand. 

JOOO. Vegetable or wood nshest according to Livingstone, are esteemed the very best 
manure by the Chinese. 'Hie weeds which were separated from Uie land by the liarrow, 
w'itli what they otherwise are able to collect, are carefully burnt, and the aslics spread, 
'riic part of the field where this has been done is easily perceived by the most careless 
observer. Indeed tlic vigour of the productions of those parts of their land where the 
ashe.s have been applied is evidenl, as long as the crop continues on the ground. ITie 
ashes of hi^rnt vegetables are also mixed with a great variety of other matters in forming 
the compositions wdiich are spread on the fields, or applied to individual plants. 

1(X)1 The plaster of old kilt hens is much esteemed as a manure ; so that a farmer will replaster a cook, 
houie for the old plaster, that he may employ it to fertilise his fields. 

lOOy. (tfnight-sotl (ta.fcui, the Chinese have a high notion: and its collection and formation into cakes, 
by ineans of a hitio clay, clay and lime, or similar bUbnUnces, give employment to a great number of indi- 
viduals I'hcy trail, siKirt thcbC cakes to a great distance This manure in its recent state is applied to the 
loots of cauliflower^, cabbages, and similar plants, with the greatest advantage. 

1(XJ.3 The dung and urine of all animals are collected with great care ; they are used both mixed and 
st’i).iratcly The mixture is less valuable than the dung, and this for general purposes is the better the 
older it IS. Homs and iKines reduecil to jiowdcr, the cakes left after expressing several oils, surh as of the 
groiind.nyt, hemp-seed, and the like, rank akio as manures Small crabs, the feathers of fowls and ducks, 
soot, the sweepings ol streets and the stagnant contents of common sewers, are often thought sufficiently 
valu.ible to be taken to a great distam’e, e'.|X‘ci.’illy when water carriage can be obtained. 

Lime is employed chiefly for the |iur]K>sc of destroying insects ; but the Chinese arc also aware of 
it-s tVrtilising pro]H?rtieb 

l‘KC> The Chinese often manure the plant rather than the soil. 7'he nature of the climate in the southern 
part of the empire seems to justify fully this very laborious but t*ronomical prai’tice. Kaiii commonly falls in 
bijch quantities and with such force us to wash away all the soluble part of the soil, and the manure on which 
Its fertility is !>up|K)sevl to de|)end ; and this often appears to be so eflbclually done, that nothing meets the 
eye but sand and small stones It is ^erefore pro|»er that the Chine.so husliandmaii should reserve the 
necessary nourishment of the plant tiWie applied at the projier time For this purpose reservoirs of the 
re quisite dnnensioiis are coiistructeil at the comer of every field, or other convenient places. 

l(X)6. With the seed nr ifovng plant its proper manure is itwariahly applied. It is tlien 
carefully watered in dry woatJier night and morning, very oilen with die black stagnant 
contents of the common sewer ; as the plants advance in grow'th the manure is changed, 
in some instances more than once, till their advance towards maturity makes any further 
aiJplication unn^ssary. 

1007. The public retiring are described by Dr. Abel, as rather constracted for 

exjiosiire than concealment, being merely open sheds with a mil or sjiar laid over the 
reservoir, • 

1008. The mixture of soils is said to be a common practice as a substitute for manure : 

“ they are constantly changing earth from one piwe of ground to another * mixing sand 
with that which ajipears to be too adhesive, ond loam where the soil appears to be too 
loose,” &c. 

1009. The terrace cultivation is mentioned by Du Ilalde and others, as carried to great 
perfection in China : but the observations of subsequent travellers seem to render this 
doubtful. Lord Aniliefst's embassy passed through a hilly and mountainous country for 
many vveeks together: but Dr. •Aliel, who looked eagerly for examples of that system of 
cultivation^ saw none that answered to llie description given by autliors. Du Halde's 
uoscription, he says, may apply^ to sonic particuhu* cases : but the instances whidi he 
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observed lead him to conclude that terrace cultivation is in a great measure confined to 
their ravines, undulations, and gentlest declivities. ^ % 

1010. lioivsj or drills^ are almost alwai/s adopted in planting or sowing; and for this 
puri^ose die lands are laid flat, and not raised into ridges with intervening furrows. They 
are said to be particular in having the direction of their rows from north to south, which, 
other circumstances being suitable, is certainly a dcilfirable practice. Before sowing, seeds 
are generally kept in liquid manure till they germinate. Barrow frequently saw in the 
province of Keang-see a woman drawing a light plough with a single handle (Jig, 151. a), 
through ground previously prepared ; while a man held tlie plough wiUi one hand, and 
with the other cast the seed into the drills. 

1011. Forests of immense extent exist on the mountains of the western districts of 
China, and abound in almost every species of tree known in Europe, and many others 
unknown. Besides timber and fuel, these forests supply many valuable products, as 
barks, gums, oils, and resins, used in the arts. Rose wooil, ebony, sandal wood, iron wood, 
and a great variety of others are sent to Europe for cabinet work, 'flic Chinese aloe \\asi 
tlie height and figure of an olive tree. It contains within the bark three sorts of wood ; the 
first, black, compact, and heavy, is called eagle-wood ; it is scarce ; the second, called 
calambooc, is light like rotten wood ; the third, near the centre, is called calamba vi^ood, 
and sells in India for its weight in gold ; its smell is exquisiU', and it is an excellent cordial 
in cases of fainting or of palsy. 

1012. The jiaiional agricultural fete of the Chinese deserv^es to be noticed. Every year 
on the fifteenth day of the first moon, which generally corrcspotids to sow'e day in the 
beginning of our M.'irch, tlie emperor in person goes through the ceremony of opening 
the gi’ound ; he repairs in great state to the field appointed for this ceremony. The 
princes of tlie imperial family, the presidents of the five great tribunals, and an immense 
number of mandarins attend him. Two sides of the field are lined with the officers of 
the emperor’s house, the tliird is occupied by different mandarins ; the fourth is reserved 
for all the labourers of the province, who repair thither to see tlieir art honoured and prac- 
tised by the head of the empire. The emperor enters the field alone, prostrates himself, 
and touches the ground nine times with his head in adoration of TieHf the God of heaven* 
He pronounces with a loud voice a prayer prepiu-ed by the court of ceremonies, in which 
he invokes the blessing of tlie Great Being on his labour, and on that of his whole people. 
Then, in the capacity of chief priest of the empire, he sacrifices an ox, in homage to 
heaven as the fountain of all good. While tlie victim is offered on the altar, a plough is 
brought to the emperor, to which is yoked a pair of oxen, ornamented in a most mag- 
nificent style* ITie prince lays aside bis imperial robes, lays hold of the handle of the 
plough with the right hand, and opens several furrows in the direction of nortli and 
south ; then gives the plougli into die hands of the chief mandarins, who, labouring in 
succession, display their comparative dexterity. Tlie ceremony concludes with a distri- 
bution of money and pieces of cloth, os presents among the labourers ; tlic ablest of ivhom 
execute the rest of the work in presence of the emperor. After the field lias received all 
the necessary work and manure, the emperor returns to commence the sowing with 
similar ceremony, and in presence of the labourers, 'lliese ceremonies are performed on 
the same day by the viceroys of all tlie provinces, 

SuBSZCT. 9. Of the jrresent State of Agriculture in Chinese Tataryt Thibet^ and Bootan. 

1013. Chinese Tatary is an extensive region, diversi(i»d with all the grand features of 
nature, and remarkable for its vast elevated plain, supported like a table by the moun- 
tains of Tliibet in tlie south, and Allusian chain in the north. Tliis prodigious plain is 
little known; its climate is supjioscd to be colder than that of France; its deserts to 
consist chiefly of a black sand ; and its agriculture to be very limited and imperfect. 
Wheat, liowGvcr, 1 1 said to be grow n among the southern Mandshurs. 

1014. Thibet or Tibet is an immense tract of country little known. '4'X^ consists of two 
divisions, Thibet axui Bootan, The climate of Thibet Js extremely cdM and bleak to- 
wards the south, for diough on the confines of the tofrid zone it vies in this respect with 
that of the Alps of Italy. That of Bootan is more temperate ; and tlie seasons of both 
divisions are severe compared to those of Bengal. 

1015. With respect to surface, Bootan and Tliibet exhibit a very remarkable contrast. 
Bootan presents to the view nothing but the most misshapen irregularities ; mountains 

.covered with eternal verdure, and rich with abundant forests of large and lofty trees. 
Allmost every favourable aspect of them, coated with the smallest quantity of soil, is cleared 
anld adapted to cultivation, by being shelved into horizontal beds : not a slope or narrow 
sl^p of land between the ridges lies unimproved. There is scarcely a mountain whose base 
is not washed by some rapid torrent, and many of the loftiest bear populous villages, 
amidst orchards and other plantations, on their summit^and on their sides. It combines 
iii its extent the most extravagant traits of rude nature and laborious art. 
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lOlti on th6 otlicr hand, gtrikes a traveller, at first sight, as one of the least favoured countries 

under heaven, and appears to b% in a great measure incapable of culture. It exliibits only low rocky 
hills, without any visible vegetation, or extensive arid plains, both of the most sU^rn and stubborn aspect, 
promising fbll as little as they produce. 

1017. The agriculturr. of Thibet h&s many obstacles to contend with. Its common 
products are wheat, peas, and barley. Rice grows only in the southern parts. Turnips, 
pumpkins, and cucumbers jp-e abunoant. l*he greater part, of the plants which travellers 
have noticed arc such as are met with also in Europe and in Bengal. At the foot of the 
mountains are forests of bamboos, bananas, as|)cns, birches, cypresses, and yew trees. The 
ash (f/rnus fioribunda) is remarkably large and beautiful, but tlie firs small and stunted. 
On the snow-clad mountains grows the Z2heum undulatum, which the natives use for 
medicinal purposes. The country contains, both in a wild and cultivated state, peaches 
and apricots, apples, pears, oranges, and pomegranates. The Cucklia saracenica serves 
for the manufacture of cAo>ig, a spirituous and slightly acid liquor. 

1018. Thibet abounds in animals^ partly in herd ♦ and flocks ; but chiefly in a wild state. 
17ic tame horses arc small, but full of spirit and restive, 'fhe cattle are only of middling 
height. There are numerous flocks of sheep, generally of small breed; tlieir head 
and legs are black, tlicir wool fine and soft, and their mutton excellent ; it is eaten in a 
raw state, after having been dried in the cold air, and seasoned with garlic and spices. 
The goats are numerous, and celebrated for their fine hair, which is used in the manu- 
facture of sliawls ; this grows under the coarser hair. The yak, or grunting ox, fur- 
nished with long and thick hair, and a tail singular for its silky lustre and undulating 
form, furnishes an article of luxury common in all the countries of the East. The musk 
ox, the ounce, a species of tiger, the wild horse, and the lion, are among tlie animals of 
the country. 

1019. That defiant ,^]x:rinicns of civil archi- 
tccturCi both in tlie construction of mansions 

134.), or palaces, and in bridges and 
other public works, sliould be found in such 
a country is rather singular. In Turner’s 
journey through tJiis mountainous region, he 
found bridges of various descriptions gene- 
rally of timber. Over broad streams, a triple 
or quadruple depth of stretching timbers pro- 
ject one over the other, their ends inserted 
into the rock. Piers are alino'-t totally ex- 
cluded, on account of the extreme rapidity 
of tlie rivers. The widest river has .an iron • 
bridge, consisting of a number of iron chains wliJch supi'Mirt a matted and two 
chains are stretched above parallel with the sides, to ^low of a matt^' border for the 
safety of the passenger. Horses arc permitted to go over this bridge, one at a time. 
There is another bridge of a more simple construction, formed of two parallel chains, 
round which creepers arc loosely twisted, sinking very much in the middle, w'here suitable 
planks are placed for a path. Another mode of passing rivers is by tw'o ropes of rattan 
or stout osier, stretched from one mountain to another, and encircled by a hoop of the 
same. Tlie passenger places himself between them, sitting in the hoop, and seizing a 
rope in each hand, slides himself along with facility and speed over an abyss tremendous 
lo behold. Chain and wire bridges, constructed like those of Tliibet, are now becoming 
common in Britain ; and it is .singular, that one is described in Ilutchinstm's Durham 
(New cast. 1785) as having been erected over tlie Tees. 

Subsect. 10. Of the present State of Agriculture in the Asiatic Jshnds. 

1020. The i^ands of Asia form a considerable part of our globe ; and seem well 
adapted by natttl^ for tJie supfHirt of civilised man, though at present tliey are mostly 
peopled by savages. We shall notice tlicse islands in tJie order of Sumatra, ikinieo, Uie' 
Manillas, the Celelies, the Loochoo Isles, and the Moluccas. 

1021. Sumatra is an island of great extent, witli a climate more temperate than that of 
Bengal, a surface of mountains and plains, one tliird of w'hicli is covered with impervious 
forests, and a soil consisting of a stratum of red clay, covered witli a layer of black mould. 
Tlie most important agricultural product is rice, which is grown liotli for home consump- 
tion and export. Next may be mentioned th^,i| 4 :ocoa-niit, tlic areca palm, or betel-nut 
tree, and the pepper. Cotton and coflTec are also cultivated ; and tlie native trees affiird 
the resin lienxoin, cassia or wild cinnamon, rattolis or small canes (..frundo Rdtang), canes 
for walkingsticks, turpentine, and gums ; besides ebony, pine, sandal, teak, manchineel, 
iron wood, banyan, aloe, and dthcr wood$. 
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1022. The pepper plant ( Viper nlgrumyjig. i 35. a) is a slender climbing shrub, which also 

roots at the joints. 1 1 is extensively cultivated 
at Sumatra, and the berries exported to every 
part of the world. According to Marsden 
of Sumatra), tl)e ground chosen by the 
Sumatfens for a pepper-garden is marked 
out into regular squares of six feet, the in- 
tended distance of the plants, of which there 
are usually a thousand in each garden. The 
next business is to plant the chinkareens, 
which serve as props to the pepper-vines, 
and are cuttings of a tree of that name, which 
is of quick growth. When the chinkareen 
has been some months planted, the most 
promising perpendicular shoot is reserved for 
growth, and the otliers lopped off; this 
shout, after it has acquired two fatlioms in 
height, is deemed snfliciently high, and its top 
is cut off. Two pepper-vines are usually planted to one ch’nkareen, round wliich the 
vines twist for support ; and after being suffered to grow three y^ars (by which time 
they acquire eight or twelve feet in height), they are cut off about thiCi* feet from the 
ground, and being loo^>ened from tlie prop, arc bent into tlie earth in sin ^ a manner 
that the upper end is returned to the root. This operation gives fresh vigour to the 
plants, and they bear fruit plentifully the enMiing season. The fruit, which is pro- 
duced in long spikes, is four or five months in coming to maturity : the berries are at 
first green, turn to a bright red when ripe and in perfection, and soon fall off if not 
gathered in proper time. As the whole cluster does not ripen at the same time, part of 
the berries would be lost in waiting for the latter ones ; the Sumatrans, therefore, 
pluck the bunches as soon as any of tlie berries ripen, and spread them to dry upon mats, 
or upon the ground ; by drying they become black, and more orTess shrivelled, according 
to%ieir degree of maturity. These are inqiorted here under the name of black pepper* 

102.3 White pepper consists of the riiw and perfect berries of the same species stnju^ed of their outer coats. 
For this purpose the berries are stfe}>c<l for about a fortniKht in water, till, bv swelling, their outer coverings 
burst } attcr «hich they are easily separated, and the pepper is carefully dried by exposure to the sun ; 
or the berries are freed from tlicir outer coats by means of a i)rcparatidn of hrne and mustard.oil, called 
“ chinam,^ applied before it is dried. Pepper, which ha.s fallen to the ground over-ripe, loses its outer 
coat, and is sold os an interior sort of white iK'ppcr. 

1024. The betel leaf {Viper Belle, fig, 135. b) is also cultivated to a cqpsiderable extent. 
It is a slender-stemmed climbing or trailing plant, like the black pepper, with sniootli 
pointed leaves. These leaves serv’e to enclu.sc a few slices of tite nut of the areca palm 
erroneously called the betel nuf* The areca being w rapped up in the leaf, the whole is 
covered with a little chunam or shell-lime to retain the flavour. Tlie preparation has the 
name of betel, and is chewed by the better sort of southern Asiatics to sweeten tlie breath 
and strengthen the stomach ; and by the lower classes for the same reasons as ours do 
tobacco. The consumption is very extensive. 

1025. areca palm (Arcca Oitechu) grows to the height of forty or fifty feet with a 
straight trunk, and is cultivated in the margins of fields for its nut or fruit, which is sold 
to be prepared as betel. 

1026. Three sorts of cotton are cultivated, including the silk cotton (BtSmbax Ceiba), a 
handsome tree, wliich has been compared by some to a dumb waiter, from the regularity 
of its branches. 

1 027. The live itock of Sii mntra consists of horses, cows, bu ffalocs, sheep, and swn'nc. ^Hiey 

are all diminutive. The horse is chiefly used for the .saddle, and the hulTalo for labour. 
The wild animals ar»' numerous, and include the civet cat, monkey, argus pheasant, tlic 
jungle or wild fowl, and the small breed of poultry found also at Bantam on the west 
of Java, and well known in Britain by that name. * 

1028. Sorneo is the largest island in the world next to New Holland. Tt is low and 
marshy towards the shore, and in this respect ; nd in its climate, is similar to Java. 
Tlic soil is naturally fertile; but agriculture is neglected, the inhabitants occupying 
themselves in searching for gold, w'hich they exchange with the Jajianesc for the neces- 
saries of life. 

1029. The nva, or inf orienting pepper {Viper inethpsticnm), is cultivated here. It is a 
shrub with a forked stem and oblong leaves, bearing a spike of berries, and having thick 
roots. Tlie root of tliis plant, bruised or g^ewed in the mouth, and mixed with the saliva, 
yields that nauseous, hot, intoxicating juice, which is so acceptable to the natives of tlie 
South Sea islands, and which is spoken of with so much just detestation by voyagers. A 
similar drink is made in Peru from the meal of the maize. Hiey pour the liquor of the 
cocoa-nut, or a little water, on the bruised or masticated matter, and then a small quantity 
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produces intoxication and steep. After tlie use of it for some time, it produces inflam- 
mation, leprous ulcers, and consumption. It is cultivated in all the South Sea islands, 
except die New Hebrides and New Caledonia. (Spix* s Travels . ) 

1030. TJte Manillas, or Phillipine Islands, are a numerous group, generally fruitful in 
rice, cotton, tlie sugar cane, and coc(|a. The bread-fruit also begins to be cultivated here. 

1031. The Celebesian IsltAids are little known. Tliey are said to abound in poisonous 
plants ; and the inhabitants cultivate great quantities of rice. 

1032. The agriculture of the Loochoo Isles, as far as it is known, resembles that of China. 
The climate and soil of the principal island seem to be among the most favourable for 
man on the face of the globe. ITie sea breezes, which, from if dtuation in the midst of 
an immense ocean, blow continually over it, preserve it from the extremes of heat and 
cold ; while its configuration, rising in the centre into considerabie eminences, su[)plios 
it with rivers and streamlets of excellent water, nic verdant lawns and romantic 
sqpnery of Tinian and Juan Fernandez are displaced here in higher perfection ; cultiva- 
tion being added to the beauties of nature. The fruits and vegetable productions are 
excellent, and those of distant regions are found flourishing togetlier. The orange and 
the lime, the banyan of India and the Norwegian fir, all thrive in Ijoochoo. The chief 
object of cultivation is rice, the fields of which are kept extremely ne.'if, ayd the furrows 
regularly arranged by a plough of a simple construction : irrigation is practised. They 
have also a very nourishing variety of sweet potato. The aniinfd creation is generally 
of diminutive size, their bullocks seldom weighing more than 350 lbs., though plump 
and well conditioned, and the beef excellent ; their goats and hogs are also diminutive, 
but the poultry large and excellent. The bull is chiefly used in agriculture. 'I'hese 
islands are not infested by any wild animals. The inhabitants seem to be gifted with a 
natural politeness, good-breeding, and kindness, analogous to their climate and the pro- 
ductions of their country. (^Jlall in Edhu Gaz., vol. iv.) 

1033. The Moluccas, or Spice Islands, are small, but iertile in agricultural products. 
In some the bread-fruit is cultivated, also the sago palm, with cloves and nutmegs, 
'llie nutmog-tree ( MyHitica rnoschala) grows to the size of a pear tree, with laurel-like 
leaves ; it bears fruit from the age of ten to one hundred years. The fruit is about Uie 
size of an lf|iricot, and when ripe nearly of a similar colour. It opens and discovers the 
mace of a deep red, growing over, and in part covering, tlie thin sliell of the nutmeg, 
which is black. The tree yields three crops annually; the first in April, which is the 
best; the second, in August; and the third, in December; )et tlic fruit re<piires nine 
months to ri|K*ii it. When it is gathered, the outer coriaceous covering is first stripped 
otr, and then tlie inner carefully separated and dried in the siiii. The nutmegs in the 
shell arc exposed to heat and smoke for tliree months, then broken, and the kernels 
thrown into a strong niixfure of lime and water, which is supposed to be necessary for 
llicir preservation, after vvliicli they are cleaned and packed up ; and with the same in- 
tention the macc is sprinkled with salt water. 

Sect. II. Of the present Stale of Agriculture in the Australian Isles. 

1034. The Islands of Australia fonn a most extensive part of the territorial surface 
of our globe, and the more interesting to Britons as they arc likely one day to be over- 
spread by their descendants and language. 'Hie important colonies of New Holland 
and Van Diemen’s Lind are increasing in a ratio which, if it continue, will at no very 
distant period spread civilisation over the whole of tlie islands composing this large di- 
vision of the earth. The immense population, territorial riches anil beauty, commerce, 
naval power, intellect and refinement, which may then exist in these scarcely known 
regions are too vast and various for the grasp of the imagination, nieir rapid progress 
to this state, however, is unquestionable ; being founded on those grand requisites, tem- 
perate climate, ciilturahio soil, ample w’ater intercommiinicatiun ; and, to take advan- 
tage of all these, an advanced state of civilisation in the settlers. 

1035. The principal Australian Isles arc New Holland, Van Diemen’s Land, New 
Guinea, New Britain, and New Zealand. 

103G. Ntnv Holland and Van Hiemetis Land are not rich in mines, sugar canes, 
C()chineal, or cottons; but they are blessed witli a climate which, tliough different in 
different places, is yet, on the whole, favourable to the health, comfort, and industry of 
Europeans ; they exhibit an almost endless extent of surface, various as to aspect and 
capability, but, taken togetlier, suited in an extraordinary degree to the numerous 
purposes of rural economy, tlic plough and spade, the dairy and sheep-walk. 'Hie 
emigrant has not to wage hopeless and ruftlous W'ar with interminable forests and 
impregnable jungle, as he finds extensive plains prepared by the hand of nature, ready 
for the ploughshare, and capatilc of repaying manifold in the first season. He is not 
poisoned by pestiferous swamps, nor frightened from his purpose by beasts of prey and 
loatlisome reptiles ; he is not chilled by hyperborean cold, nor scorched and enfeebled by 
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tropical heat ; and he is not separated from his kind, nor hardened in his heart, by the 
debasing influence of open or concealed slavery. It is true, that he is surrounded by 
those who have tlie brand of crime and punishment upon them, and wlio are, therefore, 
to a certain extent infamous ; but he has tlie satisfaction of knowing that it is his duty 
and interest to improve, not contribute to the farther, • degradation of, these fallen beings. 
{IVidowsan's Present State of Van Diemens Land, 1829.) ^ 

1037. New HoUandf Nolasia, or what may he called the continent of Australia, is 
of a size nearly equal to the whole of Europe. So extended a surface naturally 
presents different characters of climate, elevation, and soil. But the climate is said u) 
be every where temperate and salubrious ; to the north it may be considered semitropical, 
to the south not materially different from that of England. The whole country being 
south of the equator, the seasons are like those of the southern parts of Africa and 
America, and consequently the reverse of tliose of Europe. The surface of the country 
is in genenil low and level ; far northward it is hilly, and a chain of mountains is said^to 
run north and south, very lofty and irregular. Hills and mountains, however, form but 
a small part of tliis extensive country. Lakes and rivers arc not very frequent ; but in 
the interior there are extensive marshes and savannas, covered with luxuriant grasses. 
In some place? tfnj country is highly beautiful. Mr. Evans, who made a journey of 300 
miles into the interior, in 1818, states that **thc fartlier he advanced the more beautiful 
the scenery became ; both hill and dale were clothed with fine grass, die whole appear* 
ing at a little distance as if laid out into fields divided by hedge-rows. ib’-ough every 
valley meandered trickling streams of fine water. Many of the hills arc capped with 
forest trees, chiefly of the eucalyptus ; and clumps of these, mixed with mimosas and the 
cassu<*irina, were interspersed along the <leclivities of the hills, and in the valleys, so as to 
wear the appearance of a succession of gentlemenVparks.” 

1038. The mineral productions include coal, limestone, slate, granite, quartz, sand- 

stone, freestone, and iron, the last in great abundance. The coal is of the best quality, 
often found in hills, and worked from the side like a stone quarry without expensive 
drainage. # 

1039. The soil towards the south is frequently sandy, and many of the lawns or 
savannas arc rocky and barren. In general the soil towards the sea coast naturally 
more fertile than in the interior; hut almost every wiiore it may be brought into cultiva- 
tion with little labour and abundant success. I'hc colony of New South Wales 
possesses everj" variety of soil, from the sandy heath and the cold hungry clay, to the 
fertile loam, and the deep vegetable mould. The i)revailing soil hitherto subjected to 
agriculture is a thin black earth resting on a stratum of yellow clay, which is again 
supported by a deep bed of schistus. 

1040. The productions of nature in New Holland present a remarkable sameness 
among themselves, and a no less remarkable dilFerencc from those of the rest of the 
world. 'Iliis applies more particularly to the animal and vegetable kingdoms. The 
rocks, mountains, and earths, resemble nearly the inorganic substances which are met 
with in other parts of the world ; but the animals and plants are decidedly peculiar. 
The natives are copper-coloured siivagcs of tlie very lowest description. 'Hie quadru- 
peds are all of the kangaroo or opossum tribe, or resemble these, with one or tw'o 
exceptions, among which is the Omitliorhynchus paradoxus, a quadruped with the beak of 
a bird. The fish arc for the most part like sharks. Among the birds are black swans 
and white eagles, and the emu, supposed to be the tallest and loftiest bird tliat exists ; 
many of them standing full seven feet high. Every one acquainted in the slightest degree 
with the plants in our green-houses is aware of the very peculiar appearance of those of 
Australia, and there is scarcely a gardener who cannot tell their native country at 
first sight. Mr. Brown, who is better acquainted with these plants than any other botanist, 
observes that the African, and Eucal^itiis, of each of which genera there are upwards of 
one hundred species, when taken together, and considered with respect to the mass of 
vegetable matter which they contain, calculated from the »ize as well as from the number 
of individuals, are, perhaps, nearly equal to all the other plants of that country. {App. to 
Plinders's Voyage.) 

1041. There is no indigenous agriculture in any part of Neiv Holland ; but the colony 
of New South Wales, which w'as established in 1788, has appropriated extensive tracts 
of country in that quarter of the island, and subjected them to the field and garden cul- 
tivation of Europe. Every thing that can be cultivated in tlie open air in England can 
be cultivated in New Soutli Wales ; the fruits of Italy and Spain come to greater per- 
fection there than here, with the single exception of the orange, which requires a slight 
protection in winter. Pine-apples will ^ow under glass without artificial heat; the 
apple and the gooseberry are the only fruits which arc fbiind somewhat inferior to those 
pr^uced in Britain But the great advantage of this coHmy to the agriculturist is, that 
it is paitictilarly suited to maize and sheep : maize, it is w'cll known, produces a greyer 
return in proportion to the seed and labour than any othei* bread-corn ; and the wool of 
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the slieep of New South \%iles is equal to the best of tliat produced in Saxony, and can 
be sent to the Britisli market for about the some expense of transport. This wool forms the 
grand article of agricultural export from New Holland. According to a calculation made 
by Mr. Kingdom in \S20{BrUUhColonieSf p.282.), making the most liberal allowance for 
all kind of expenses, casualties, and deteriorations, money sunk in tlic rearing of sheep 
in this colony will, in the coiirse of t&ee years, double itself besides paying an interest of 
75 per cent.” 

1042. As a country for an agriculturist to emigrate to. New Soutli Wales is perhaps 
cyie of the best in the world, and its advantages are yearly increasing by the great num- 
ber of independent settlers who arrive there from Britain. Settlers, on arrival at New 
Soutli Wales arid Van Diemen’s Land, have a grant of land allotted to them pro- 
portionate to tlieir powers of making proper use of it, w'ith a cerf;un number of convicts 
as labourers, who with their families are victualed from the public stores for six months. 
(Xmgdom, p. .311.) The country seems fully adequate to support itself with every 
necessary, and almost every luxury, requisite to tlie present state of human refinement ; 
in tliis respect it has tJic advantage over France, in being able to bring to perfection the 
cotton plant. “ As a criterion of the luxuries enjoyed by the inhabitants in fruit, one 
garden, belonging to a gentleman a few miles from Sydney, contains the ftdlowing 
extensive variety viz. oranges, citrons, lemons, pomegranates, loquatls, guavas, the 
olive, grapes of every variety, pine-apples, peaches, nectarines, jipricots, apples, pears, 
plums, figs; English, Cape, and China mulberries; walnuts, Spanish chestnuts, almonds, 
inedhiTs, raspberries, strawberries, melons, quinces and the caper, with others of minor 
value ; and such is llie abundance of peaches, that the swine of the settlers are fed witli 
them.” (^Kingdom, p. 308.) In the Gardeners Magazine, vol. v, p. 280., Mr. Fraser, 
the Coloni.d botanist, has given a m^talogue of upwards of 100 species and varieties of 
fruit under his care in the open garden at Sydney, including the pine-apple, the dale, 
the plantain, the cocoa, an<l the mango. 

1013. An Australian Agricultural Society was established, in the year 1823, for “ the 
promotion both of field and garden cultivation ; ” and, besides newspapers, Uicrc is a 
ciuarterly publication entitled the Australasian Magazine of Agricultural and Commercial 
Tnformati^ii, In June 1824, an Act of Farliamcnt was passed creating an “ Australian 
Agricultural Company, for the Cultivation and Improvement of waste Land, in the 
Colony of New South Wales.” This company have an establishment in I^ondon, for 
the purpose of raising a capital of one million of pounds sterling, in shares of 100/. each. ' 

1044. Van Jlienicn's Island is about as large as Ireland, and it enjoys a temperate 
climate resembling that of England, but less subject to violent changes. According to 
Evans, the deputy surveyor of the colony, the climate is more congenial to the European 
constitution than any other on the globe. That of New Holland has been commended 
for its salubrity, but the north-west winds which prevail there are unknown at Van 
Diemen’s Land. Neitlier the summers nor winters are subject to any great extremes of 
he.'it or cold ; for thougli the summits of the mountains are covered during the greater 
part of the year with snow, yet in the valleys it never remains on the ground more than 
.a few^ hours. The mean diHerence of temperature between Van Diemen’s Land and 
New South Wales is ten degrees, the mean temperature of the whole island may be 
reckoned at about G0°, and the extremes at from 36® to 80®. The spring commences 
early in Septemljer ; llie summer in December ; the autumn in April ; and the winter, 
the severity of which continues about seven weeks, in June. 

1045. The surface tf the country is richly variegated, diversified by ranges of moderate 
hills and broad v;dleys, and t«)vvards the western part of the island there is a range of 
inountains, in height 3.^500 feet ; on Uieir summit is a large lake, the source of several 
rivers. But though there aie hills in v.orious other parts of the island, Uierc are not above 
tliree or four of them that can be considered moiinbiins. The hills, tlie ridges or sky 
outlines of w Iiich form irregular curves, are for tlic greater part wootled ; and from their 
summits are to bo seen levels ^of good pasture land, thinly interspersed with trees, below 
which is a luxuriant grassy surface. These beautiful pl.'iJns arc generally of tlie extent 
of 8tXX) or 10, (XX) acres, and, Evans observes, are common throughout tlie whole island. 

1(»4G. The sod, as in New Holland, is greatly diversified ; but in proportion to the 
surface of the two countries, this one contains comparatively much less of an inditlerent 
ijuality. Many fine tracts of land arc found upon tlic very borders of the sea ; and the 
plains and valleys in the interior are composed of rich loamy clay and vegetable mould. 

1047. 7Vie animal and vegetable kingdoms are the same as diosc of New Holland. 
The native dog, tlie agriculturist’s great enemy in that couiitrjs is unknown here ; but 
tliere is an animal of Uie panther family in its stead, wliicli commits as great havoc among 
tlic flocks, as Uie wolf did formerly in Britain. It is vei-y cowardly, and by no means 
formidable to man. The iitHive savages arc, if possible, more uncivilised than those of 
New Holland ; they subsist entirely by hunting, and tliougli the country has tlie finest 
mers, tJiey have no knowledge whatever of the art of fishing. They bear great animosity 
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to the colonists, having been tired upon by them soon after their first settlement, by whicii 
numbers were killed. Fortunately, however, tiie natives seldom act on the offensive, and 
two persons witli muskets may traverse the island from one end to the other in perfect 
safety. 

1043. The agricultural facilities of Van Dienienf Land are still greater than those of 
New South Wales. Large tracts of land, perfectly free from timber or underwood, 
and covejed uith the most luxuiiant herbage, are to be found in all directions, but more 
particularly in the environs of Port Dalrymple. These tracts of land are invariably of 
the very best de')Cription, and millions of acres, which are capable of being instantly con- 
verted to all the purposes of husbandry, still remain unappropriatcfl. Here the colonist 
has no expense to incur in clearing his farm : he is not compelled to a great preliminary 
outlay of capital, before he can expect a considerable retuni. He has only to set fire to 
the grass to prepare his land for tlie immediate reception of the ploughshare ; insomuch 
that, if he but possesses a good team of horses or oxen, with a set of harness and a couple 
of substantial ploughs, he luis the main requisites for coininencing an agricultural estab- 
lishment, and for insuring a comfortable subsistence for liimself and family. 

1049. To this great suporMrity which, tliese southern settlements may claim over the 
parent colony, lUitjv be superadded two advantages, wliich arc perhaps of equal magnitude 
and importance. In the first place, the rivers here have a sufficient fall to prevent any 
excessive accumulation .of water from violent or continued rains, and ar*', consequently, 
free from those awful and destructive inundations to which the rivers of New South 
Wales are perpetually subject. Here, tlierclbro, the industrious colonist may settle on 
tile bank of a navigable river, and enjoy all the advantages of sending his produce to 
market by water, without running tJie constant hazard of having the fruits of his labour, 
the golden promise of the year, swept away in an Ixur by a capricious and domineering 
element. Secondly, the seasons are more regular and defined, and those great droughts, 
which have been so frequent in Port Jackson, are altogether unknown. In the } ears 
1813, 1814, and 1815, when the wlrole face of the country was there hterally burnt up, 
and vegetation completely nt a stand still from the w^mt of rain, an abundant supply of 
it fell liere, and the harvests, in consequence, were never more productive. Indeed, 
since these settlements were first estafilishod, the crops have ne\er sustained ^ly st»rioiis 
detriment from an insiifliciency of rain ; whereas, in the parent colony, there have been, 
since its foundation, I may venture to say, half a dozen dearths occicsioned by droughts, 
and at least as many arising from floods. 

1050. The sifbtem of farming in Van Diemen s J.arid consists principally of growing 
one crop year after year. There area few enterprising individuals who grow the various 
descriptions of grain ; but wheat is w hat the old settler grew' first, and from that he can- 
not depart It is not many years since, when the plough might be said to he unknown 
in the island, the ground was then broken up with a hoe, similar to those used in the 
West Indies, and the coni brushed in with thorns, niis rude system is now abolished, 
a pair of bullocks and a plough being w’ithiii the reach of the smallest landholder. New 
and old land are generally broken up at the same season of the year. Once ploughed, it 
is sow'n and harrow'cd, and never again interfered with until the croji is cut down. 
Wheat, barley, and oats may be sown at the same season, namely, about the beginning 
of August, although wheat is sometimes sown late in Non ember, and a good croj) reaped 
in the early part of ^Nlarch. There is no fear of injuring the gr.ain by sowing early ; 1 
have seen seed sown in the beginning of winter, and fiourish surjirisirigly. From ten 
to fifteen crops of wheat have been tiiken in succession, until the land has been com- 
pletely exliausteJ. It is then abandoned, and a new piece broken up. The exhausted 
land generally becomes covered with young mimosas (acacias). {IVuLowson.) 

1051. jls a country to evugrale to, the circumstance of Van Ilieincn’s Land being 
exempt from those calamitous consequences which are so frequent in Ngnv Holland, 
from a superabundance of rain on the one hand, and a deficiency of it on the other, is a 
most important point of consideration for all such as hesitate in their choice between the 
two countries. In the system of agriculture pursued in the two colonies there is not 
any difference, save tliat the Indian corn, or mai-'c, is not cultivated here, because the 
climate is too cold to bring that grain to maturity. Ifailey and oats, however, arrive at 
much greater perfection, and afford the inhabitants a substitute, although by no means 
an equivalent, for this fiighly valuable product. 'Hie Nvheat, also, wbich is raised here is 
of a much superior dcscri|)tion to the wheat grown in any of the districts of Port Jack- 
fcon, and will always command, in the Sy<lney market, a difference of price sufficiently 
great to pay for the additional cost of transport. 'I’lie average produce, also, of the land 
is greater, a! thou/;h it does not exceed, nor perhaps cqua*, that of the rich Hooded lands on 
the banks of the llawkesbiiry and Nepean. 'Ihe produce of both colonies, it is stated, 
would be double what it is, if the operations of agricultiTre were as w'ell perfonned as 
in Britain. At present, however, this can only be the case when a settler is so fortunate 
as to get what are called country convicts, tluU is, Irishmen who have licen employed as 
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agricultural labourers at home. The system of rearing and fattening cattle is perfectly 
analogous to that which is pursued at Port Jackson. The natural grasses afford an 
abundance of pasturage at all seasons of the year, and no provision of winter provender, 
in the shape either of hay or artihcial food, is made by the settler for his cattle ; yet, 
notwithstanding this palpable omissioi^ and itie greater length and severity of tlie winters, 
all descriptions of stock attam here a much larger size than at Port Jackson. Wool has 
every promise of becoming a staple commodity of Van Diemen’s I^and. It was at first 
thought that the climate was more favourable for the production of carcass than of fleece ; 
but it has been found since the introduction of merinos, that wool can be piwluced in 
every respect as good as that of New South AVales. In 18122, upwards of 300,000 Ite. 
of wool were consigned to London, wluch sold there at prices equal to those given for 
the wool of New South Wales and Saxony. Tliose who are dcM'rous of more ample 
information respecting this colony, which certainly ranks as the first in the world for a 
British emigrant, may consult Kingdojns British I 'donws, 1820; Evans's Van Diemen's 
Landi 1824; Gifdwin's Emigrant's Guide to Van Diemens Land^ 1823; Widoioson's 
Van Diemens Landy 1829. 

1052. New Britain ^ New Ireland^ the Solomon Isles, New 
Caledonia, and the New llebi'Ules, are little known. I’hey are 
mountainous and woody, with fertile vales and beautiful 
streams. The nutmeg, cocoa, yam, ginger, pepper, jilan tains 
(Jig. 136.), sugar canes, and other fruit and spice trees, 
abound. 

1053. Papua, or New Guinea, partakes of the opulence of 
the Moluccas (1023.), and their singular varieties of plants and 
animals, llie coasts are lofty, aiid.aboiifid with cocoa trees. In 
the interior, mountain rises above mountain, richly clothed 
witli woods of great variety of species, and abounding in wild 
swine. Birds of paradise and elegant parrots alx>und : they arc 
shot with blunt arrows, or caught with liirdlime or nooses, 'Die 
bowels and breast being extracted, they are dried with smoke 
and sulphur, and sold for nails or bits of iron to such navigators as touch at the island. 

1054. New Zenlaiul has scarcely any agriculture, except jilantations of yam, cocoa, and 
sweet potato. Tlierc is only one shrub or tree in tliis country which produces fruit, 
and dial is a kind of a berry almost tasteless ; but they have a plant (Pliormium t^lnax) 
which answers all the uses of hemp and flax. There are two kinds of this filant, tlic 
leaves of one of which are yellow, those of the other deep led, and both resembling the 
leaves of Hags. Of these leaves they make lines and cordage much stronger th.aii any 
thing of the kind in Europe ; they likewise split them into breadtlis, and tying the 
slijis together form their fi.shiiig-iicts. Their common apparel, by a simple process, 
is made from these leaves ; and their finer, by another preparation, is made from the 
fibres. This plant is fuiiiid both on high and low ground, in dry mould and deep 
hogs ; but as it grows largest in tlie latter, that seems to be its proper soil. It lias lately 
been found to prosper in tlie south of Ireland, but not to such an extent as to determine 
its value. 



Skct. III. (}f the pt'fscnl Stale vf dgricuHurc in Polt/nesia. 

1055. This sirlh great dii'ision of the earth's surface consists of a number of islands in 
the nortJiern and southern heiuispheres, which, though at present chiefly inhabited by 
siivages, are yet, fiom their climate and other circumstances, singularly adapted for cul. 
tore and civilisation. 'J'he principal are the IMlew Isles, the Ladronc isles, the Sand- 
wich Isles, in the northern hemisphere ; and the Friendly Isles, the Navigator’s Isles, 
the Society Isles, the Georgian Isles, and the Marquesas, in the southern hemisphere. 

lO.'iG. The Pellew Isles are covered with wood, and encircled by a coral reef. None 
of these islands has any sort pf grain or quadruped ; but they are rich in the most 
valuable fruit and spice trees, tiieliiding the cabbage tree (dreca oleracea) (fg. 137.), 
cocoa, plantain, and orange; and alHuind w'ith wild cock.s and hens, and many oilier birds. 
'Die culture of the natives only extends to yams .and cocoa-nuts. 

• 1057. The I.ndrones are a numerous collection of rocky fragments, little adapted to 
agriculture. The isles of Guam and Tinian are exceptions. 'Die latter abounds in 
cattle and fruits, the bread-fruit, and orange, hut is without agriculture. 

1058. 7'he Marquesas are in general rocky juid mouiitmnoiis, and include very few 
spots fit for cultivation. Tlie inhabitants are savages, but rudely cultivate Hie yam 
in some places. 'Diey have, however, the ava, or intoxicating pepper (1029.) ; and 
procure also a strong liquor from the root of ginger, for the same general purpose 
of accumulating enjojment, fjl'getting care, and sinking into profound sleep. 

1059. V/te Sandwich Isles resemble those of the West Indies in climate, and tlie rest 
of the Soutli Sea islands in vegetable productions. 'Die bread-fruit tree attaiiu 



170 HISTORY OF AGRICULTURE. Fahi I. 

great perfection. Sugar canes grow to an unusual size, one being brought to Captain 
Cook eleven inches and a quarter in circumference, and having fourteen feet eatable. 
Dogs, hogs, and rats are the only native qua- 
drupeds of these islands, in common with all 
others tliat have been discovered in the Soutli 
Sea. The king of these islands visited Eng- 
land in the time of Geo. II., and again in 1824. 

lOGO. The FriemUy Islands are in most respects 
similar to Otaheite (1061.). Tongataboo appears 
to be a flat country, with a fine climate, and 
universally cultivated. The whole of this island 
is said to consist of enclosures, with reed fences 
about six feet high, intersected witli innumer- 
able roads, llie articles cultivated are bread- 
fruit, plantains, cocoa-nuts, and yams. In the 
other islands, plantains and yams engage most 
of their attention ; the cocoa-nut and bread- 
fruit trees are di^nersed about in less order tlian 
tlie former, and seem to give them no trouble. 

Their implements of culture consist of pointed 
sticks of diflerent lengths and degrees of 
strength. 

1061. The island of Otaheile is the principal 
of the Georgian Islands. It is surrounded by 
a reef of coral rocks. The surface of tlic 
country, except that part of it which borders 
upon the sea, is very uneven ; it rises in ridges 
that run up into the middle of the island, and 
there funn mountains which may be seen at 
the distance of sixty miles, lletween the foot of 
these ridges and the sea is a border of low land, 
surrounding the whole island, except in a few 
places where the ridges rise directly from the 
sea. This border is of different breadtlis in 
different parts, but no where more tlian a mile 
and a half. 

1062. The soil of OtaheUey except on tJie very 
tops of the ridges, is extremely rich and fertile, 
watered by a great number of rivulets of excellent water, and covered with fruit trees 
of various kinds, llie low laud that lies between tlie foot of the ridges and the sea, 
and some of the valleys, are the only parts of tlie island that are inhabited, and here it is 
populous : the houses do not form villages or towns, but are ranged along the whole 
border, at the distance of about fifty yards from each other, witli little plantations of 
plantains, the tree which furnishes them with cloth. 

106:1. The produce of Otaheite is the bread-fruit (ArtocArpiis integrifdlia), cocoa-nuts, 
bananiis of thirteen sorts, plantains; a fruit not unlike an apple, which, when ripe, is 
very pleasant; sweet potatoes, yams, cocoas (vf'rum C^docasia, and Caliidium esculentum, 
both propagated by the leaves) ; a fruit known here by the name of jambu, and reckoned 
most delicious ; sugar cane, which the inhabitants eat raw ; a root of the saloop kind, 
which the inhabitants call pea ; a plant called ethce, of which the root only is eaten j a 
fruit that grows in a pod, like that of a large kidneybean, which, when it is roasted, 
eats very much like a chestnut, by the natives called whee ; a tree here called wharra, but 
in the East Indies pandanus, which produces fruit something like the pine-apple ; a 
ahrub called nono ; the morinda, which also produces fruit ; a species of fern, of which 
the root is eaten, and sometimes the leaves ; and a plant called flicve, of whicli the root 
also is eaten : but tlie fruits of the nono, the fern, and the theve, arc eaten only by the 
inferior people, and in times of scarcity. All these, which serve the inhabitants for food, 
the eartli produces spontaneously, or with little culture. 17icy had no European fruit, 
garden stuff, pulse, or legumes, nor grain of any kind, till some seeds of melons and other 
vegetables w'ere given them by Captain Cook. 

1064. Of tame animals, the Otaheitans have only hogs, dogs, and poultry; neither is 
there a wild animal on the island, except ducks, pigeons, parroquets, with a few other 
birds, and rats, there being no other quadruped, nor any serpent. But the sea supplies 
them with great variety of most excellent fish, to cat which is their chief luxury, and to 
catch it their principal labour. 

1065. The remaining Polynesian Islands <f the southern hemisphere are, fof the most 
part, inlialiitcd by savages, and arc without agriculture. . 
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Sect. IV. Of tlie present State tf Agriculture in Africa^ 

1066. The continent of Africa, in point of agricultural as of political and etliical es- 
timation, is the meanest of the great divisions of die earth ; though in one comer of it 
(Egypt) agriculture is supposed to hive originated. The climate is every where hot, 
and intensely so in the northern parts. The central parts, as far as known, consist of 
ridges of mountains and immense deserts of red sand. There are very few rivers, inland 
lakes, or seas, and indeed fully one half of this continent may be considered as either 
desert or unknown. Some of die African islands are fertile and important, especially 
Madiigascar, Bourbon, Mauritius, &c. We shall take die counUies of Africa in die 
order of Abyssinia, Egypt, Mohammedan states of the nordi, western coast, Cape of 
Good Hope, eastern coast, Madagascar and other isles. 

Subsect. 1. Of the present State if Agriculture in Abyssinia. 

10G7. The climate of Abyssinia, exceedingly various in difTerent parts, is in 

general temperate and healthy. The surface of the country is gene|^lly rugged and 
mountainous ; it abounds with forests and morasses ; and it is also intcHpersed with 
many fertile valleys and plains adapted both to pasture and tillage. The rivers are 
numerous and large, and contribute much to general fertility. The soil is not natu- 
rally good, being in general thin and sandy ; but it is rendered fertile and productive by 
irrigation and the periodical rains. 

lOGS. The agricultural products are wdieat, barley, millet, and other grains. They 
ciillivatc the vine, peach, pomegranate, sugar cane, almonds, lemons, citrons, and 
oranges ; and tliey have many roots and herbs which grow spontaneously, and tlieir soil, 
if properly managed, would produce many more. However, they make little wine, but 
content therasehes with tlie liquor which they draw from the sugar cane, and their 
honey, which is excellent and abundant. They have tlie colfee tree, and a plant called 
en^ete, which produces an eatable nourishing fruit, llie country also produces many 
other plants and fruits adapted both for domestic and medicinal uses. Here is plenty 
of cotton, which grows on sliruhs like that of India. The forests abound with trees 
of \arious descriptions, jiarticularly the rock, baobob, cedar, sycamore, &c. 

10G9. The live slock of Abyssinia includes horses, some of which are of a very fine 
breed, mules, asses, camels, dromedaries, oxen of dilferent kinds I:i8.), cows, 

sheep, and goats; and tliosc constitute the 
principal wealth of the inhabitants. Amongst 
the wild animals, we may reckon the .ante- 
lope, the bufialo, the wild boar, the Jackal, 
the elephant, the rhinoceros, tlie lion, the 
leopard, the hya*na, tlie lynx ; the ape and 
baboon which, as well as tlie comiiion rat, 
arc very destructive to tlie fields of millet; 
the zeedra, or wild mule, and the wild ass; 
the jerboa, the feniiic, aslikoko, hare, Ac. 

'file hare, as well as the wild boar, is deemed 
unclean, and not used as food. Bruce saw 
no sparrows, magpies, nor bats ; nor many 
water-fowl, nor any geese, except the golden 
goose, or goose of the Nile, which is com- 
mon in every part of Africa ; but there are snipes in the marshes. The locusts of this 
country arc very destructive; tliey liavc also species of ants tliat are injurious; but 
from their bees they derive a ritii supply. 

1070. The agriculture of Abyssinia is of far less use to the inhabitants than it might be, 
for want of application and exertion. There arc two, and oflen tliree, liorxests in the 
year ; and where they have a supply of water, they may sow in all seasons ; many of 
their trees and plants retain their verdure, and yield fruit or fiowers throughout the year ; 
the west side of the tree blossoms first and bears fruit, then the south side, next the north 
side, and last of all the east side goes tlirough the same process towards the beginning of 
the r.'iiny seasons. Their pastures arc covered witli fiocks and herds, llicy have grass 
in ahundance, but they neglect to make hay of it; and tlierefore they arc obliged to supply 
this defect by feeding their cattle with barley, or some otlier grain. Notwitlistanding 
the plenty and frequent return of tlieir crops, they are sometimes reduced almost to 
famine, either by the devastations of die locusts or grasshoppers wliich infest the country, 
or by the more destructive ravages of Uieir own armies, and those of dieir enemies. 
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SvBSECT. 2, Of the present State of Agriculture in £gyptf 

1071. The climate of Egypt has a peculiar character from the circumstance of rain being 
very uncommon. I'hc heat is also extreme, pq-ticularly from March to November; 
while the cool season, or a kind of spring, extends through tthe other months. 

1072. The surface of the country is vaiied in some regions, but is otherwise flat and 
uniform. Far the greater part presents a narrow fertile vale, pervaded by llie Nile, and 
bounded on either side by barren rocks and mountains. 'I'he soil of Egypt has been 
variously describeil by ditferent travellers, some representing it as barren sand, only 
rendered fertile by watering, and others as “ a pure black mould, free from stones, of a 
very tenacious and unctuous nature, and so rich as to require no manure.” The latter 
appears to prevail only in the Delta. 

1073. The fertility of Egypt has been generally ascribed to the inundations of the Nile, 
but this is applicable in a strict sense only to parts of the Delta ; whereas, in other dis- 
tricts there arc canals, and the adjacent lands are generally watered by machines. Gray’s 
description of Egypt, as immersed under the influx of the Nile, though exquisitely 
poetical, is far fir'in being just. In Upjier Egyj)t the riv»'r is confined by high banks, 
which prevent any inundation into the adjacent country. Jl'lus is also the case in Lower 
Egypt, except at the extremities of the Delta, where the Nile is never more than a few 
feet below the surface of tlie ground, and where of course inundation tak '«i place. But 
tlie country, as we may imagine, is without habitations. The fertility of Egypt, ac- 
cording to Browne, an intelligent tra\eUer, arises from human art. The lands near the 
river are watered by machines ; and if they extend to any width, canals have been cut. 
The soil in general is so rich as to require no manure; it is a pure black mould, fiee 
from stones, and of a very tenacious unctuous nature. When left uncultivated, fissures 
have been observed, arising from extreme heat, of such depth that a spear of six feet 
could not reach the bottom. 

1074. The limUs of cultivated Egypt arc encroached upon annually, and barren sand is 
accumulating from all parts. In 1517, the era of the Turkish conquest. Lake Maieotis 
was at no distance from the walls of Alexandria, and the canal which conveyed the waters 
into the city was still navigable. At this day, the lake has disappeared, and the lands 
watered by it, which, accoiding to historians, produced abundance of corn, wine, and 
various fruits, are changed into deserts, in which are found neither shrub, nor plant, nor 
verdure. Tlie canal itself, the work of Alexander, necessary to tlie subsistence of the 
inhabitants of the city which he built, is nearly choked up, and preseives the waters only 
when the inundation is at its greatest height, and for a short time. About half a century 
ago, part of the mud deposited by the river was cleared ofit of it, and it retained the 
water tliree months longer. .Sclieines have lately been adopted for opening and per- 
fecting this canal. The Belusiac branch, which disch.arges itself into the eastern part of 
the Lake of Tanais, or Menzale, is utterly destroyed. Witli it perished the beautiful 
province which it fertilised, and the fainuus canal Iregim by Nccos, and linished by 
Ptolemy Philadelj>hus. The famous woiks, executed by kings who sought their gloiy 
and happiness in the prosperity of the people, have not been able to resist tlie ravages of 
conquerors, and that despotism which destroys every thing, till it buries itself under the 
wreck of tlie kingdoms whose foundations it has sapped. The l;e>t of the great works 
of Eg)q)t, the canal of Amrou, w'hich formed a com muni cation between Fostat and 
Colzoum, reaches at present no farther than about four leagues beyond (’airo, and loses 
itself in the Lake of Pilgrims. Upon tlie whole, it may be confideiuly allirmed that 
upwards of one third of the lands formerly in cultivation is metamorphosed into dreary 
deserts. 

1075. landed properly in Egypt is for the must part to be considered as divided between 
the government ami the religions bodie-, wlio perfonn the service of the mosques, and 
have obtained possession of what they hold by the munificence of [irinces and rich men, 
or by the measures taken by individuals for the benefit of their posterity. Hence, a large 
proportion of the tenants and cultivators liold e'dier of the government or the procurators 
of the mosques. But there is one circumstance common to both, viz. that their lands, when 
they become unoccupied, arc never let but upon terms ruinous to the tenants. Besides the 
property and influence of tlie beys, of the Mamelukes and of the professors of the law, are 
so extensive, and so absolute, a,s to enable them to engross into their own hands a very consi- 
derable part; the number of the other proprietors is extremely small, and their properly 
liable to a thousand impositions. Every moment some contribution is to be paid, or 
some damage repaired ; there is no right of succession or inheritance for real property, 
except for that calletl “ wakf,” whicli is the xiropcrty of the ino'.ques ; every thing returns 
to government, from which every thing must be repurchased. According to VoJney, 
the peasants arc hired labourers, to whom no more is leR than wlmt is barely stiflicient to 
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sustain life ; but Browne says, that these terms can be properly applied to very few of 
them. 

1076» TJie occupier of the landt assisted by his family, is the cultivator; and in 
the operations of husbandry scarcely requires any other aid. He commonly holds 
no more than he and they can cultivate, and gather the produce of. When, indeed, 
the Nile rises, those who arc einp^^yed to water the fields arc commonly hired 
labourers. The rice and cefrn they gather arc carried to tlieir masters, and nothing is 
reserved for them but dourra, or Indian millet, of which they make a coarse and taste- 
less bread without leaven ; this, with water and raw onions, is their only food through- 
out the year ; and they think themselves happy if they can sometimes procure a little 
honey, cheese, sour milk, and dates. Their whole clothing coie.»>fs of a shirt of coarse 
blue linen and a black cloak. Their head-dress is a sort of clotli bonnet, over which 
they roll a long handkerchief of red woollen. Their 
arms, legs, and breasts arc naked, and some of them do 
no^cven w'car drawers. Tlieir habitations (^. 1J9. ) 
arc inud-walled huts, in which they are suffocated with 
heat and smoke, and in which, besides the CKpcrience 
of other inconveniences, they ly^e perpetually distressed 
with the dread of the robberies of tlie Arabs, and the 
extortions of the Mamelukes, family feuds, and all tlie 
calamities of a perpetual civil war. 

1077. The af'ricuUural products of Egypt consist of grain of most sorts, and particularly 
rice. Barley is growui for the horses, but no oats are se<.*n. In the Delta a crop of rice 
and a crop of barley are obtained within the year on the same ground. Sometimes, instead 
of barley, a fine variety of clover (Tiifolium alexandrinum Forskahl) is sown witliout 
ploughing or harrowing. The seed sinks to a sufficient depth in the moist soil, and pro- 
duces three cuttings before the time for again sowing the rice. 

1078 Ru'c IS sown from the month of M.ireli to that of May ; and jr generally six months in coming to 
maturity In reaping, it is most commonly pulUst up by the roots. As the use of the flail is unknown 
in Kgvpt, the rice plants arc spread in thick layers on floors formed of earth and pigeon’s dung, which are 
well lioaten and very clean ; and then, in order to bep.ir.ate the gram from the straw, they make use of a 
smt of earts, lonstruetcd like our slctlges with two pieces of wowi joined together by two cross bars. 
Jtetwcon the longer sides of this sleilge are fixed, transve^^ply, three rows of small wheels, marie of solid 
iron, and narrowed olf towards their eireumfcreiicc , and on the fore part is fixed a high s(‘at, on which a 
m.in sits, tor tlie purpose of driving two oxen that are harnessed to the machine, thus moving it in a 
tircular direction over everN part of the heap of nee, till the gram is completely separated fVomtnc straw: 
the gi.'un IS then spread in the air to he dric<l 'llie dried rice is carrietl to the null, where it is stripped 
Ilf its cha/r or husk. This null con.sii)t.s of a w'heel turned by oxen, which sets several levers in motion ; 
and at their extremity is an iron cylinder, about a foot long, and hollow underneath j these cylinders 
tuin 111 troughs which eontain the grain : and at the side of earh trough there stands a man, whose bu- 
siness it IS to place the ncc under tno eyhridcrs 'the next operation is to sifl the rice in the open air, by 
filling a binall .sieve, which a man lids oxer his head, and thus lets fall, with his face turned to the wind, 
which blows away the .small chart' or dust This cleaned ncc is put a second lime into the mill, in order 
to bleach it, it is afterwards mixed up in troughs with some salt, which contributes very much tO its 
wliiteuess and also to its pre.servatinn, and in this .state it is sold. Uicc is furnished m great quantities 
in the Delta , and that which is grown ui the environs of Itosetta is more esteemed, on account of its pre- 
ptiratioii, than tli.it which is prfHliu ed in the vicinif j of Dninietta. The produce of the one and the other 
IS e(|iially woiideiful In a goixl season, that is, when the ns-e of the Nile occasions a great expansion of 
Its w'ater^, the priuit ot the i»roprictors ol rice fields is estimated at fidy cent, clear of all exi>enseft. 
Sav an says that it produceis eighty bushels for one. 

l'»70 ll'hfat i!* .s<iwn as so<m as the waters ot the Nile have retirtnl dnm the lands appropriated to it; 
the setHl time vanes with (he latitude, and al.so the harvest, winch is earlier in Upper than in Ixiwer 
F.gvjn Near to Syeiic they sow (he barley and the c<»rii in Oetolver, and reap it in .JanUiiry. Towards 
<»irge they cut in February , and in the month of March, in the vicinity of Cairo. This is the usual pro- 
gress of the harvest in the .Said. 'I’herc is .also a nuinlH’r of partial harvests, as the lands are nearer to, 
or at a greater distance from, the river, lower or more elevatetl. In Lower Egypt they are sowing and 
roanmg .all the year Where the w'aters of the river can be procured the earth is never idle, and fur- 
nishes three crops nniiiially In closceiiding trom the cataracts in January, the corn is seen almost ripe ; 
lower down it is ni ear ; aiid, adv anciiig further, the plains are covered with verdure. The cultivator, in 
geiieral, merely (asts the seed ujxni the moistened earth ; the corn soon springs up dom the mud ; its 
vegefatioii is rapid, and four months after it is sown it is fit to Ik* reafaxl In performing this o])eration, 
the sickle not lieing ii'-cd, the stalks are pulkxl up by the roots, and earned to large floors, like those 
which arc ii.sed for treading out nee, and bv a .similar operation the corn is separated dom the ear. 
Unnpe ears of corn are dried and slackly liaktxf in an oven; and lieing afterwards bruised and boiled with 
meat, form a common di.vh in lamer Egypt, (idled ** fenk.” 

1080. Flax has been ciiUiv.ited in Egypt from the most remote period, and is still 
grown in considerable quantities. Indigo is also grown for dyeing it, the colour of the 
shirt in this country being universally bluet. 

1081. From the hemp, which is abundantly cultivated in this country, the inhabitants 
prepare intoxicating liquors ; and also by pounding the fruit into a paste, which when 
fermented answers a similar purpose ; and they mix tlie capsules with tobacco for 
smoking. 

1082. The sugar cane is also one of the valuable productions of Egypt. Tlio common 
people do not wait for tlic extraction of the sugar, but cut the canes green, which are 
sold in bundles in all tlie towns. ITiey begin to ripen in October, but are not, in genera), 
fit to be cut till November of December. Tlie skill of the sugar-refiners is in a very 
imperfeef state. 




174 


HISTORY OF AGRICULTURE. 


Part I. 


1083. Fruit tree$ of various species abound in this country Among these wc may reckon the olive tree, 
fig trees which yield figs of an exquisite flavour, and the date tree wrfiich is to be found every where in 
the Thebais and in the Delta, in Uie sands as well as in the cultivated districts, requiring little or no cul- 
ture. and yielding a very considerable profit, on account of the immense consumption of its fruit The 
sjiecies of oalm tree that furnishes dates produces also a bark which, together with its leaves and the 
rind of its fruit, afflmls filaments from which are inaiiufacturcil ropes and sails for boats. The leaves are 
also used for making baskets and other articles. The very long rib of the branches is employed, on ac- 
count of its lightness and solidity, by the Mamelukes, in tl^rir military exercises, as javelins, which they 
throw at each other from their horses when at full speed. A species of C'ypiirus, which produces a fruit 
resembling the earth-nut, but of a much more agreeable fiavour, is cultivated in the environs of Kosetta ; 
and the small tubercles are sent to Constantinoide and other towns of the Levant, where they are much 
valued. The Egyptians express from them a milky juice, which they deem pectoral and emollient ; and 
give them to nurs^ in order to increase the quantity of their milk. The banana trees, though not na- 
tives of the soil of ^ypt, arc nevertheless cultivated in the northern parts of that country. The papaw, 
or custard-apple tree {Anbna), is also transplanted into the gardens of Egypt, and yields a fruit equally 
gratifying to the taste and sinelL In the shade of the orchards arc cultivated vafious plants, the roots of 
which are refreshed by the water that is conveyed to them by little trenches ; each enclosure having its 
well or reservoir, from which the water is distributed by a wheel turned 
by oxen. The mallow (3/&lva rotiindifulia) grows here in abundance : it 
is dressed with meat, and is one of those herbs that are most generally 
consumed in the kitchens of Lower Egyqit Two other plants used as 
food, are the garden Jew’s mallow, and the esculent //ibiscus. Another 
tree, which apiiears to b3 indigenous in this country, is the ** atle,” a 
•peciesof larger tamansk (Tamarix orientMis P^skahl). The wood of 
tins tree serves fur various purposes ; and, among others, for charco^. It 
is the only wood th-lt is common m Kg^t, either for tuel or for inaru- 
factures. Fenu'-greek is cultivated for fodder, though for this use a plant 
called barsira is preferred. The plant called ** helbe ” is cried about for 
sale, in November, in tho streets of the towns i and it is purchaseti and 
eaten with incredible avidity, without any kind of seasoning. It is ]>re- 
tended that it is an excellent stomachic, a specific against worms and 
the dysentery, and, in short, a preservative against a great number of 
disorders. Lentils form a considerable article of food to the inh.ibitants 
of Upper Egypt, who rarely enjoy the luxury of rice, 'i'he Egyptian 
onions are remarkably mild, more so than the Siianisli, but not so large 
They are of the purest white, and the lanunic arc of a softer and Irioscr 
contexture than those of any other species. They deteriorate by trans- 
plantation ; so that much must depend on the soil and climate. They 
remain a favourite article of food with all classes ; and it is usual to put 
a layer or two of them, and of incut, on a spit or skewer, and thus roast 
them over a charcoal fire, VVe need not wonder at the ilesire of the 
Israelites for the onions of Egypt Leeks are also cultivated and eaten 
in this country ; and almost all the species of I'.urojiean vegetables 
abound in the gardens of Kosctt^i. Millet and Turkey torn, the vine, the lieniu'* or Egvptian privet, and 
the water-melon are cultivatetl In Egypt; and the country lurniRhei a variety of medicin.^l plants, as 
Carthamus tinctbnus {Jig. 140.', senn^ coloquintida, Jkc Of late lears tlie cotton has been grown on 
an extensive scale under the care of European and American cultivators, and the raw protluce in part 
manufactured by machinery sent from Britain, and in part exported to Eurojic. 

1084 . Tfic hve stock of Egyptian agriculture principally consists of the ox, buffalo, 
horse, ass, nuile, ant! camel. The oxen of Egypt are employed in tillage, and in giving 
motion to a variety of hydraulic machines ; and as they are liarnessed so as to draw from 
the pitch of the shoulder, their withers are higher tlian those of our country ; and, indeed, 
they have naturally some resemblance to the bison (/?6s ferns), or hunched ox. It has 
been said that the cows of Egypt bring forth two calves at a time ; an instance of fe« 
cundity which sometimes happens, but is not reckoned very common. Their calves 
arc reared to maturity, veal, which is forbidden by the law of the Mohammedans, and 
from which the Copts also abstain, not lieing eaten in Egypt. 

1085 . The buffalo is more abundant than tlie ox, and is equally domestic. It is 
easily distinguisliuble by the constantly unifonn colour of the hair, and still more by a 
remnant of ferocity and intractability of disposition, and a wild lowering aspect, the 
characteristics of all half-tamed animals. The females are reared for the sake of tlie 
milk, and the males to be slaughtere<l and eaten. The flesh is somewhat red, hard, and 
dry ; and has also a musky smell, which is rather unpleasant. 

1086 . The horses of Egypt rank next to tliose of the Arabians, and are remarkable for 
their valuable qualities. Here, as in most countries of tlie Eicst, they are not castrated 
either for domestic u.sc or for the cavalry. 

1087 . The asses of Egypt have no less a claim to distinction than the holies ; and 
these, as well as those of Arabia, are esteemed for vigour and iH'anty the finest in 
the world. They are sometimes sold for a higher price tlian even the horses, as they 
are more hardy, less difficult as to the quality and quantity of their food, and tlierefore 
preferred in traversing tlie deserts. The handsomest asses seen at Cairo are brought from 
Upper Egypt and Nubia. On ascending the Nile, the influence of climate is per- 
ceptible in these animals, which arc most beautiful in the Said, but arc in every respect 
inferior towards the Delta. With the most distinguislied race of horses and asses, 
Egypt possesses also the finest mules ; some of which, at Cairo, excecsl in price tlie most 
beaut^ul horses. 

1088. The camel and dromedary y as every iKxly knows, arc the beasts of burden in 

Egypt, and not only answer all tlie purposes of our waggons and public conveyances, 
but bear the vehicles 141.) in which the females of the higher cla&scs pay their visits 
on ektraordinary occasions. « 
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1089, Tlic af^ricultural implements of Egypt arc -?mple ; but some of them, particularly 
tlie'coBtrivances for raising water, very ingenious. The plough is of the rudest kind, 
as are the cart and spade. 

1090. The operations of threshing and sowing have been already described (1078, 
1079.) ; that of irrigation is performed as in other countries. At present tlicre are eighty 
canals in use for this purpose, some of them twenty, thirty, and forty TcagUcs in length. 
The lands near the river, as the Delta, are watered directly from it : the water is raised 
by wheels in the dry season ; and, when the inundation takes place, it is retained on the 



fields for a certain time by 
small embankments made 
round them. 

1091. Nxihuii the Ethiopia 
of tlic ancients, is a miserable 
country or desert, thinly in- 
habited by a wretched people, 
who live chiedy on millet, 
and dwell in groups of mud 
huts. (/g. 142.) 


Subsect. 3. Present State of Agriculture in the Mohammedan States of the North of Africa* 

1092. These are Tripoli, Tunis, Algiers, and Morocco, tenitories chiefly on the 
southern shore of tlic IVIcditerranean ; rich and celebrated in the ages of antiquity, but 
at present depressed by the barbarism and fanaticism of their rulers, w ho are in general 
tributary to the Porte. 

1093. Tripoli is generally distinguished into maritime and inland. In neither is there 
much agriculture ; for the inhabitants of countries on the coast live chiefly by commerce 
and piracy, and those of the inland parts on plunder and robbery. Tliere are a few 
fields of grain, chiefly rice, round the capital, date palms, olives, and what is called the 
lotus tree (Zizyphus Lotus), whose fruit is reckoned superior to the date, and makes 
excellent wine. 

1094. The kingdom if Tunis was fonncrly the chief seat of Carthaginian power. Ihe 

soil is in general impregnated with marine and nitre, and springs of water are 
more rare tlian tliose of salt. But the Tunisians are much more agriculturists than their 
neighljours either of Tripoli or Algiers. The southern parts of the country are sandy, 
barren, and parched by a burning sun : the northern parts enjoy a better soil and tem- 
perature, and are more under cultivation : near the sea, the country is rich in olive 
trees : the western part abounds in mountains and hills, and is w'atercd by numerous 
rivulets ; it is extremely fertile, and produces the finest and most abundaniwerops. The 
first rains commonly fall in September, and Uien tlie farmers break up the ground, sow 
their grain, and plant beans, lentils, and garvancos. By May following harvest com- 
mences ; and we nuiy judge of its productiveness by what the Carthaginians experienced 
of old. The ox and the buffalo are the principal beasts of labour, and next the ass, 
mule, and horse. The zebu, or humped ox {Jig. 143.), 145 

considered by many naturalists os a distinct species, is 
common both in this and otlter kingdoms of northern 
Africa. 

1095. The terrUory M Algvert, in an agricultural 
point of view, is cluefly distinguished by the fertile 
plwn of Mcttijiah, a vast country which stretches fifty 
miles in length, and twenty in breadth, to the foot of 
one of the branches of Mount Atlas. This plain is 
watered by several streams, the soil is light and fertile, 
fmd it letter cultivated tlion any other district of the 
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kingdom. The country-seats and masharcas, as the call tlie farms of the principal inha- 
tants of Algiers, are found in tJiis plain ; and it is cbieHy ffom it that the metropolis is 
supplied with provisions. Flax, alhenna, roots, potherbs, rice, fruit, and grain of all 
kinds are produced here to such perfection, that tlie Mettijiali may be justly reckoned 
the garden of tlie whole kingdom. 

1096. In the inland jyravinces are immense trsypts of country wholly uninhabited and 
uncultivated. There are also extensive tracts of brushwood, and some timber forests. 
The fertility of the soil decreases in approaching Sahara or the Desert, although in its 
borders, and even in the desert itself tliere arc some districts which are capable of culti- 
vation, and wliich produce corn, figs, and dates. These regions are inhabited by ho- 
madical tribes, w'ho, valuing themselves on their independence, endure with fortitude and 
resignation the inconveniences attending tlieir condition, and scarcely regret tlie want of 
tliosc advantages and comforts that pertain to a civilised state of society. 

1097. The seed-tinie here, as in Tunis, is during the months of October and November, 
when wheat, barley, rice, Indian corn, millet, and various kinds of pulse, are sowm. c In 
six months tlie crops are harvested, trodden out by oxen or horses, winnowed by tlirowing 
witli a shovel ag<iiiist the wind, and then lodged in subterraneous magazines. 

1098. The empit'c of Morocco is an extensive territory of mountains and plains, and 
chiefly an agrictWi^ural country. The mountains consist of limestone or clay, or a mix- 
ture of both, and no vestiges appear of granite, on which they are supposed ti> ^est. The 
climate is temperate and salubrious, and not so hot as the situation would lead us to 
suppose. The rains are regular in November, though the atmosphere is not loaded with 
clouds : January is summer ; and in March barley harvest commences. The soil consists 
either of pure sand often passing into quicksand, or of pure clay ; and is often so 
abundantly mixed with iron ochre, that agricultural productions, such as wax, gum, 
wool, &c., are di'.tinguished by a reddish tint, which, in the wool, cannot be removed 
by wasliing or bleaching. Cultivation, in this country, requires little labour, and, in 
general, no manure ; all weeds and herbaceous plants, not irrigated, are, at a certain 
season, burnt up fiy the sun, as in some parts of Spain (745.) ; tlie ground, being 
then perfectly clean and dry, is rendered friable and easily pulverised by tlie rains ; and 
one rude stirring suffices iioth for preparing the soil and covering the seed, 'fhe pro- 
duce in wheat, rice, millet, maize, barley, and chick-peas (C’icer arietinum), is often sixty 
fold ; thirty fold is held to be an indiflereiit harvest. 

1099. In general they make use of no manure except that which is left on the fields by 
their flocks and herds. But the people who inhabit places near forests and woods 
avail themselves of another method to render the soil productive. A month or two 
before the rains commence, the farmer sets fire to the underwood, and by this confla- 
gration clears as much land .as he intends to cultivate. The soil, immediately after this 
treatment, if carefully ploughed, acquires considerable fertility, but is liable soon to be- 
come barren, unless annually assisted by proper manure. This system of burning down 
the woods for the sake of obtaining arable land, though not generally permitted in states 
differently regulated from this, is allowable in a country, the population of which bears 
so small a proportion to the fertility of the soil, and in which the most beautiful tracts 
arc suffered to remain unproductive from want of hands to cultivate them. In this 
manner tlie nomadic Arab proceeds in his conflagrations, till the whole neighbourhood 
around him is exhausted ; he then packs up his tents and travels in search of another 
fertile place where to fix his abode, till hunger again obliges him to continue his migra- 
tion. Tlius It is computed, that at one and the same time no more tlian a third j>art of 
the w-hole country is in a state of cultivation. 

1100. The live slock of Morocco consists of numerous flocks and herds. Oxen 
of a small breed are plentiful, and also camels ; the latter animal being used in 
agriculture, for travcllit g, and for food, 'llie horses are formeil for flectness and activity, 
and taught to endure fatigue, heat, cold, hunger, and thirst. Mules are much used, and 
the breed is encouraged. Poultry is abundant in Morocco ; pigeons are excellent ; par- 
tridges are plentiful ; woodcocks are scarce, but sni}ws are numerous in the season • the 
ostrich is hunted both for sport and for profit, as its alhers are a considerable article of 
traffic ; bares are goo<l, but rabbits arc confiiu'd to the nortliem part of the empire, from 
.Saracha to Teluau. Fallow deer, the roebuck, tlie antelope, foxes, and other animals of 
Europe, arc not very abundant in Morocco; lions and tigers are not uncommon in some 
parts of the empire ; of all the species of ferocious animals found in iliis empire, the wild 
boar is the most common ; the sow has several litters in the year, and her young, which 
are numerous, serve as foo<l for the lion. 

llOIfc 7^he twmu.dic af'rictiUurisls form themselves into encampments, called douhars 
(fig. 144.), composed of numerous tents, which form a circle or crescent, and their 
fh)cka and herds returning from pasture occupy the centre. Each douhar has a chief 
who L« invested with ai|lf}iority for superintending and governing a number of , these en- 
campments ; and many of the lesser sulxlivisiuiis are again reunited under the govern- 
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meiit of a bashaw ; some of whom have 1000 clouhars under their command. Their 
tents, of a conical form, about eight or ten feet high in the centre, and from twenty 
to twenty-five in length, are made of twine composed of goats' hair, camels* wool, and 
tlic«lcaves of the wild palm, so that they kdfep out water ; but, Ixring black, their appear- 
ance at a distance is not agreeable. In camp the Moors Jive in the utmost simplicity, 
and prevent a faithful picture of the eartli's inhid)itants in the first ages. In the milk and 
wool of their Hocks, they find every thing necessary for their food and clothing. It is 
their custom to have several wives, who arc employed in all domestic HtVairs. Beneath 
their ilUsccured tents they milk their cows and make butter; they sort and sift tlieir wheat 
and biirley ; prepare vegetables ; and grind Hour with a mill composed of two round stones, 
eighteen inches in diameter, in the upper one of which is fix^ a handle by which it is 
made to turn upon an axle. Tliey daily make bread, which they bake between two 
earthen plates, and very often on the ground heated by fire. 

1 102. iVb alteratioJi in the apxtculture of Mftrocco seems to have taken place for several 
centuries, owing to tlie insecurity of its government ; every thing being despotic ; and 
property in land, as well as the person and life, being subject to the caprice of tlie 
sovereign, and to the laws of the moment. 


SuBSKCT. 4. Of the present State (f Agriculture on the Western Coast of Africam 

1 103. Of the innumerable tribes which occupy the western coast (f Africa^ tlie principal arc 
the Jjilefs and Fouhilis, and of the fonner little is know n. The remaining part of the 
country consists of the territories of Benin, Loango, and 
Congo. 

1 lOt The soil of the Fou/ah country is fertile. The Inhabitants arc 
said to be diligi'iit as farmery and graziers, and to raise mdlet, rice, Uv 
twcco, cotton, peiiH, caroblvcaiis (t7eratonia siliqua) \ Jig. 145.), roots, and 
fruits In .ibumlanrc Their live stock, however, constitutes their chief 
wealth, and, accordingly, pursuing a kind of wandering life, they roam, 
tVom Held to Held and from country to country, with large droves of 
COW’S, sheep, gnats, and horses ; removing, as the wet and dry seasons 
require, from the low to the high lands, and continue no longer in one 
l)lace than the (lasturc for their cattle will allow. The inconvenience 
and labour of this roving life arc augmented hv the ilelencc they are 
ohiigetl to provide against the deprtHlations of the Herce animals with 
which the country abounds ; as they arc molested by lions, tigers, and 
elephants, from the laml, and crm'odilcs from the rivers. At night they 
eollert their hertls and HtM’ks within a circle of huts and tents in which 
they live, and where they light Hres in order to deter those animals from 
amiroaching them. During tha^y they ollcn place their children on 
elevated platforms of reeds (/g. Mo:) fo( security from wild lieasts, while 
they are hunting or pursuing other labours. The elephants are so nu. 
merous, that they api>oar in droves <if together, plucking up the 
small tree's, and destroying whole fields of corn; so that they have 
recourse to hunting, not merely as a i»astiiuc, but as the means of self, 
preservation. 

1 1 05. The English settlement of Sierra Leone is 
situated to the west of the country of the Foulalis, 
on the river Senegal. It was formed in 1787, for 
the lienevolent ]mrpose of promoting African civil- 
isation. A tract of land was purchased from the 
prince of the country, and a plantation establislied, 
in which arc cultivated rice, cotton, sugar, pep- 
per, toliacco, and other products. Gum arable 
(Mimosa nil^ticn) {fg, 147.) and otlier valuable 
articles arc prwured from the native woods. In 
these woods the pine-apple grows wild in the gr&itest 
abundance and luxuriance. Tlie fruit is lafge and 
highly flavoured, and, u hen in season, may be pur* 
chased by strangers at less tn^ a lialfpcnny each. 
A meal in common use by the natives is made from 
N 
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the poiindeil roots of the nianioca (Jatroplm 
MariVwt). This meal, after being first ground 
from the root, is made into a pulp and pressed 
to get rid of a jjoisonous juice. It is then 
redried and constitutes ^a wholesome farina, 
which fonns almost tlic entire food of the 
slaves. 

1106. Bewn ia an extensive coiiiftry, very productive 
of fVuits, trees, and plants, including the orange, cocoa, 
cotton, ; and abounding in animals, among which are 
enumerated civet cats, aniTa sort of hairy sheep. Agri- 
culture, however, is little attended to, the chief object 
being the commerce of slaves 

1107. The inhahilants qf Loan^o^ instead of cultivating 
the land, content themselves with bread and fish, and 
such fruits, greens, and pulse, a.s the soil naturallv pro- 
duces. Co'.oas, oranges, or iLinuns are not much cul- 
tivated; but sugar-canes, cassia, and toliacco, as well 
as tile |ialm, banana, cotton, and pimento tree's, grow 
here plentifully. They have also a great variety ol roots, 
h€‘Tbs, Iruits, gram, and other vegetabh's, of v\hich they 
make bread, or wlW*i'h they use ior food. I'hey have 
few (jiiadrupods for domestic use, excejit goats and hogs ; 

but poultry and various sorts of game are abundant. Among the wild beasts they 
great number of elepli mfs, whose teeth the> exchange with the Kuroiioans for iron. 

i 108 Cuti^ is an extensive and very h'rtile country ; but the inhabitants are indolent, and neglect its 
culture The operations of digging, sowing, reaping, cutting wood, grinding corn, and fetching water, 
they leave to their wives and slaves. Under tlieir management, several sorts of grain ami pulse are culti- 
vated, esoecially inuzc, of which they have two crops in a year : but such is the heat of the climate, that 
wheat will not pro-luce plump seeds; 'it shoots rapidly up into the straw and ear, the former high enough 
to hide a man on horseback, and the latter unfilled Grass grows to a great height, and uffbrds sheltering 
places, for a number of w-ild animals an 1 iioimme reptiles and insects. The Portuguese have introduced a 
variety of jialm and other fruit trees, w hich are adapted for priKliicing human food in such a climate 

IKX) The baobab { Mansbnui (fi^/tufa) is a native of Congo This tree, discovered by the celebrated 
French botanist, Adansoii, is considcrixl the largc-'t in the world : several, measiiretl by this gentleman, 
were from sixty. five to seventy-eight feet in circumfi'rence, but not extraordinarily high. The trunks, 
at the height of from twelve to fifteen feet, divided into many horizontal branchcb, which touched 
the ground at their extremities ; tliese were from forty-five to flfty-five feet long, and were so large that 
e-ach branch was equal to a monstrous tree ; and where the water ot a neighbouring river had washed 
away the earth .so a.", to leave tlie root-j ot one of these trees bare and open to the sight, they measured one 
huudrctl and ten feet long, without im luding those parts of the roots which remained covcrcil. It yields 
R fk-uit which resembles a gourd, and which servos for vessels of various u.scs; the bark furnishes them 
with a coarM.' thread which they form into ropes and into a cloth with which the natives cover their 
middle from the girdle to the knees , and the small leave.> su]>p1> them 
with food in a time of scarcity, while the large ones are usetl for cover- 
ing their houses, or arc by burning maniifai'turod into goixl soap. At 
Sierra Leone, this tree does not grow larger than an orchard apple- 
tree 

1110. 0/ the hark of the infanda tree, and also of the mulemba, re. 
scinbling in many respects our laurel, they form a kind of stuff or cloth, 
which is fine, and usetl for cloaks and girdles by jKTsons ot tlio highest 
rank The butter tree 148 ; affords an excellent substitute for that 
European luxury. With tfie mass tfiat grows about the trunk, the rich 
commonly stuff their pillows ; and the Giagas .apply it to their wounds 
with good effbet : with the leaves the Moors cover ihc'ir houses, and 
they draw from these trees, by incision, a pleasant liquor like wine, 
which, howx'ver, turns sour iii five or six days 

1111. Among other fruits and lootSf they have the vine, which was 
brought thither from Caiidia, and yields gr.ipes twice a year 

lliaL The live stock common to other agricultural countries arc here 
much neglected , but the Portuguese settlers have directed their atten- 
tion to cows, sheep, and goats, chiefly on account of their milk Like 
most parts of Africa, this country sw.irms with wild animals Among 
these, the zebra, bu^lo, and wild ass are hunUnJ, and made useful as 
food or in rommerce. The daiite, a kind of ox, the skin of which is 
sent into Genn.iny to be tanned and iiuido into targets calleil d.intes, abounds, and also the cameleon, a 
great variety of monkc’ ’, and all the sorts of doniv stic poultry and game 
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Subsect. 5. ([f the present State of Agricullurt at the Cape if Good Hope. 

1113. The Dutch (Ailonised the Cape of Good Hope in 1^60, and tlie English obtained 
possession of it in 1795. 

1114. 'The climate of this Caj^ic is not unfriendly to vegetation ; but it is so situated, 
within the influence of’ periodical wind**, that the rains aie very unequal, descending in 
torrents during the cold season, tliough hardly a shower fails to refresh the earth in the 
hot summer months, when the dry south-east winds prevail. ITiese winds blast the 
foliage, blossom, and fruit, of all those trees that arc not well sheltered ; nor is the human 
consj^ution secure against their injurious influence. As a protection from these winds, 
the colonists who inliabit the nearest side of the first chain of mountains, beyond which 
their eff’ect does not very sensibly extend, divide that portion of their ground which 
is appropriated to fruit groves, vineyards, and gardens, J>y oak screens; but they leave 
tlieir corn lauds altrt^'ther open. Tlie temperature of the climate at the ^npe is re- 
tnatkahly affected by local circumstances. In summer die thermometer is generally 
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between and 80®, and* sometimes between 80** and 90®, but scarcely ever exceeds' 
95®. 

1115. The wrface of the country consists of some mountains and extensive barren- 
looking plains, 'ilie upper regions of all tlic chains of mountains are naked masses of 
sand -stone; the valleys beneath tlien^ are clothed with grass, with thickets, and in some 
cases with impenetrable foreJits. The inferior hills or knolls, whose surfaces are generally 
composed of loose fragments of sandstone, as well as thc^wide sandy plains that connect 
them, are thinly strewed over with heaths and other shrubl>\ plants, exhibiting to tlie 
eye a uniform and dreary appearance. In die lowest part of these plains, where the 
waters subside, and, Altering through the sand, break out in springs upon the surface, 
vegetation i^: somewhat more luxuriant. In such situations the farm-houses are generally 
placed; and tiie patches of cultivated ground lontiguous to them, like the oases in 
die sandy deserts, may be considered as so many verdant islands in the midst of a bound- 
le^ waste. 

1116. Sai/Sf in this tract of country, are generally cither a stiff clay, impenetrable by 
the jiloiigh till diey arc soaked by much rain ; or light and sandy, tinged with red, and 
abounding w'ith small round qiiartzose pebbles. A block vegetable mould seldom ap- 
pears, except in patches of garden -ground, vineyards, and orchards, That, surround the 
1 tab! tat ions, where, by long culture, manure, and the fertilising influence of springs or 
rills of water, the soil is so far mellowed as to admit the spade at all seasons of tlie year. 
The extensive plains, known in the colony by the Hottentot name of karroo, wJiich 
are interspersed between the great cliains of mountains, exhibit a more dismal appearance 
than the lower plains, v\hich are cheqncied with patches of cultivated ground ; and their 
hard surfaces of clay, glistening w ith small crj'stals of quartz, and condemned to per- 
petual drought and aridity, are ill adapted to vegetation. The hills that break these 
barren plains are cliiefly composed of frajjjments of blue slate, or masses of felspar, and 
argillaceous limestone. However, in those karroo plains that are tinged with iron, and 
are capable of being w'atered, (lie soil is extremely productive. In such situations, 
more especially in the vicinity of the ('ape, tliey have the l>est grapes, and the Ijcst fruit 
of every sort. The great scaicity of w ater in summer is much more unfavourable to an 
extended cultivation than either tlie soil or the climate. 

1117. Landed property was held by the original Dutch from the government of the 
Cape on four different tcnurci,. The fust tenure was that of a yearly lease renewable 
for ever, on condition of payment of a certain rent, not in general exccc'ding eight tenths 
of a fartliing per acre ; the second tenure, a sort of perpetual holding subject to a small 
rent; the tliird, a holding on fifteen years* leases at a quit-rent, renewable; anti the 
last was that of real estate or IVechoId, the settler having purclutsetl his farm at once for 
a certain sum, llic second tenure is the most common in the colony. The lands w^erc 
originally measured out and allotted in the following manner ; a stake was stuck as 
near the centre of the future estate as could he guessed, and a man, starting thence, 
walked for half an hour in a straight line, to each of tiic four points of the compass; 
giving thus tlie radii of a circle that ctnnprised a space of about GOOO acres, 

1118. Of these extensive farms, the greater part is, of course, mere sliecp and cattle 

walks They break up for tillage, patches here and there, where the plough can be 
directed wath the least difficulty, or the soil is most inviting for the purpose. A slight 
scattering of manure is sometimes used, but more frequently none at all ; and it is 
astonishing to see the crops tliis soil, and even the lightest sands will produce with so 
little nrtilicial stimulus. Seventeen successive crops of wheat without any manure have 
been taken. When the land is somewhat exhausted by a succession of crops, they break 
up fresh ground, and tlie old is siiffereil to lie fallow', ns they term it, for many years ; 
that is, it is permitted to ihiow’ up plentiful crops of huge bushes and heath till its turn 
comes round again, which may be in about .seven years, when there is the trouble of 
breaking it up anew. 'J’lie sheep and cattle arc’peimitted to stiay at pleasure, or are, 
perhaps, intrusted to the care of a Hottentot. • 

1119. The aiincidtund prodiu ts of the Cape fanners are chiefly w heat and other grains, 

])ulsc, wine, and biandy, wool, liidtN, and skins, dried fiuits, aloes, and tobacco. The 
retiinis of grain and pulse are from ten to seventy, according to the nature of the soil 
and the siijiply of water. Barley, i. c. here or bigg, is very productive, and is used only 
for fi'cding horses. Rye and oats run much to straw, and are chiefly used as green 
fodder. Indian corn thrives w'ell, and is very productive; and various kinds of millet, 
kidneybeons, and other pulse, are extensively c«iltivated. The wheat is generally heavier, 
and yields a finer flour, than that of England. It is all spring wheat, being sow'n troui 
the month of April to June. The returns are very various in the diflerent soils; some 
farmers declare tliat they have reaped sixty and eighty for one ; the average may be from 
twenty to thirty ; but it is imiMissible to come to a true estimate this point, os no 

famieis cim tell you the exact quantity sown upon a given quantity of acres. The crops 
sivrn to be remarkably jiivcarioiis, failing sometimes for tlirix.* or foul years in succession. 
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11$0. The vinet however, ift the most profitable, and what may l)C consMered the staple article of culture. 
Better grapes are not produced in any Mrt of the world ; hut the art of making wine and brandy ftum 
them admits of much improvement. Ten or twelve different kinds of wine are at present manufactured, 
having a distinct flavour and quality, acrarding to the farms on which they are produceil. 

The celebrated Constantta trine is made on two farms of that name, close under the mountains 
between Table Bav and False Bay. The white wine of that name is made on the farm called Little Con- 
stuntia, and the other proiluces the red. 'I'he grape is the r^uscudcl, and the rich quality ot the wine is 
owing partly to the situation and soil of the vineyards, and partly to tlv(‘ care taken in manufacturing the 
wine. No stalks, nor any berries but such as arc fblly ripe, are buffered to go under the press \ precautions 
rareiy taken by the other farmers o(‘ the Cape. The niuscadel grape grows on every fann ; and on some 
farms in Drakenstein the wine pressed from it is as gooil cis the Constantia, if not superior to it, though 
sold, on account of the name of the latter, at one sixth part of the price When tliey find that the wme 
IS to be sent abroad, they adulterate it with some other wine ■ for, atrording to their own returns, the 
quantity exported and consumed iii Cape Town, as in the case of Madeira wine, greatly exceeds the 
quantity mauufactureiL 

1 1212. The ahnond is a very productive tree at the Cape ; the tree thrives in the driest and worst soil, 
and the fVuit, though small, is of excellent quality. Dn^ peaches, aiTricuts, pears, and 
only plentiAil, but good of their kind , dried grant's, or raisins, are nut so well managed. Potash is pro- 
cured from .i spiH'ies uf Salsola w'hich grows on the deserts; and with this and the fat of sheeps' tails the 
fanners make their soap The berries of the eandleberry myrtle (A/yrlca ccrlfcra) supply a vegetable 
wax sold at Cape Town in large green cakes, from which odoriferous candles are made. 

1123. The A'/oe soeeoir'irM and petfohata cover large tracts of ground, and these afford the inspissated 
juice or resin of the aputhocarii's The leaves of the plant are cut off on, 'iv one, and, as they are cut, 
thrown into tubs. In a day or two after thc> are thrown in, the juice will have run out of itself, when 
the leaves arc L^cn' 'Ut and usih] as manure The juice is then either ilanticd in the sun or by boiling, 
and when drv, cut into cake« and iMtkeii up for sale. 

1121 The tobacco grown at the Cape is -iaitl to fie as good as tliat of V'lrginia, Enough grown for 
home consumption, wlnch'ib coiiMdcrahle, hut none for exjiortation. 

1 1 y5. The live stock of the Cape farmers chiefly consists of oxen, Itorscs, sheep, swine, anti 
poultry. There are only some districts adapted to grazing ; and the fanners who follow 
this department are in a much less civilised state than the others. The flocks and herds 
wander over immense tracts, for the use of which a rent or tax according to the number 
of beasts is paid. At night they are brought home to folds or kraals, which arc close to 
tJio lints of the fanners, and are represented as places of intolerable filth and sfencli. 

1 The native cattle of the Cafie are hntdy, long-leggcil, bony animals, more in the 
coacli-horse line than fitted for the shambles. Tfiey are bad milkers, probably from the 
bad quality and scanty supplies of forage. 

1127. The sheep are wretched beasts, more resembling goats, with wool that might be taken for frizzly 
hair, and is in fact only used for stufiing chairs, or for like puriKiHes ; the other parts of the body seem 
drained to supply the nccunuilatioii of fat upon the tail which weighs fVom six to twelve jiounds. 

U2S. The Slennost of w'hich there are a few flocks, do very well . they are much degenerated for want 
of changing, and a proper selection of rams, 

1121) The Hyetandf or Southdown sheep, would be a great acquisition here; for the Cape mutton fonns 
a detedtahle iood. 

1130. The Cape horse ^ which is not indigenous, but was introduceil originally from Java, is a small, 
active, spirited animal ; a mixture of the Spanish and Arabian, capable of undergoing great fatigue; and, 
as a .saddIe-lior.>ie, excellently adapted to the country. As a draught.horbo for the farmer he is too small ; 
and the introduction of a few of tne Suffolk punch breeil would he a real benefit to the colony, as well as 
a source of jirofit to the imjiorter. 

1131. Pigs arc scarce in the colony amongst the farmers ; it is difficult to say why, except that there 
IS more trouble in fectling them, and they cannot he turned to graze like sheep. Poultry is, for the same 
rca.son, neglected. Indeed, bad mutton may be said to be the only foinl of the coloni-sts. 

1132. The agricultural implements and operations of the Cape farmers are said to be 
performed in tlie rudest manner, and their crops are tliought to deiH'iid principally on 
the goodness of the soil and climate. The plough of the Dutch farmers 1$ a couple 
uf heavy boards nailed together, and anned with a clumsy share, which it requires a 
dozen oxen to work I'heir harrow, if they use any at all, is composed of a few brambles. 
Their waggons (which will carry about tliirty Winchester bushels, or a ton-weight, and 
.'ire generally drawn by sixteen and sometimes twenty oxen) arc well constructed to go 
tilting up and down the precipitous passe's of the kloofs with safety ; but they have no 
variety for the diflTerent roads. Burchell has given a portrait of one of these imposing 
machines, {fig. 149.) Their method of beating out the com is well known ; the sheaves 



are spreatl on a circular floor, surrounded by a low v^all, with which every farm is 
supplied. The farmer’s whole stock of brood mares and colts are tlicn turr^ in, and 
a Idack iiian, standing in the centre, with a long whip to enforce his authority, the 
whole herd are compelled to frisk and canter round till the com is trampled out of 
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the car. 'I'his is tcnncd 4;ratnping out. The winnowing is performed by tossing the 
trampled grain and dung in tlio air with sliovels, or by exposing it to the wind in a 
sieve. 

1133. The agticulture of the Cajie appears capable of much improvement, were the 
fanners less indolent, and more ambitious of enjoying tlie comforts and luxuries of exist- 
ence. Barrow is of opinion tJiat th'^re might be produced an abundance of corn, cattle, 
and wine, for exportation ; but that, to eficct this, “ it will be necessary to procure a new 
race of inhabitants, or to change tlie nature of tlie old onc'? ” At the suggestion of 
yds writer, an attempt was recently made by government to settle a number of British 
families in the district of the Albany, an immense plain 60 or 70 miles long, by about 
30 broad ; but after remaining there a year, the greater number of them were obliged to 
leave that district on account of its unsuitahlein'ss for arable culture. A considerable 
I)art returned to England, others remained and became servants in the colony, and a 
few who had some property left, took land in more favourable situations. Pringle, who 
has given an account of this settlement (1824), describes 11*6 deplorable situation of the 
greater number of 5000 individuals who had fixed themselves there^, and ascribes their 
calamities more to the nature of their situation than to any other cause. Otlier districts, 
he contends, might have been chosen much lietter tu1a])te(l for the plough and the spade, 
while the low and feitilc region of All)any might have been usctiilly occupied as a 
sheep pasture. With all the deficiencies of the country and climate, lie says, if things 
are properly manag<*d, the (!iipe is not a worse land to li\c in than any other English 
colony. Comparing his own account, however, with the description of other colonies, 
especially Van Diemen’s I^and and New' South Wales, we should be disposed to differ 
from him in ojiinion, and to prefer the latter settlements. [Pringle's Present Stale of 
Albany^ South Africa f 12mo, I8J4.) 

1134. In the interior tf the country are many trilies of whom little or nothing is 
known; but some of winch are every now and then brought into notice by modern 
travellers. Some have been \i, sited, for the first time, by tlie missionary Campbell; 
and tlie account he gi\es of their agriciiltuie, manufactures, and customs is often very 
curious. It is astonishing how 
ingenious he found some tribes 
in cutlery and potteiy; and the 
neatness and regularity of the 
houses of others are equally re- 
markable. lu one place the 
houses were even tasteful ; tliey 
were conical, and enclosed by 
large circular fences ( /jg. 150.) ; 
and he found them ihreshing out the corn on raised circular threshing-floors (o), with 
Hails, much in the siiiiic inaimei as we do. 

1135. The unimproved JJotleU' 
tots form their huts (Jig, 151.) of 
mats bound on a skeleton of poles 
or strong hoops, (fg 152.) Their 
foim is hemispherical; they are 
entered by a low door, which has 
a mat shutter, aiul they are sur- 
roiiiufcd by a reed or mat fence 
to exclude wild animals and re- 
tain fuel and cattle. Attempts 
to introduce European forms of 
cottages have been made by the 
111 issionn l ies, wdiich, w ith a know- 
ledge of the more useful arts, 
will no doubt in time humanise and refine them. The missionaiy Kiislie conducted 
Burchell along the valley of Genadendal, 
to exhibit the progress which the Hotten- 
tots, under his instruction, had made in 
horticulture and domestic order. The val- 
ley is a continued maze of gardens and 
fruit trees. “ The huts (Jig, 1.53.), un- 
like those of Hottentot construction, are a 
rude imitation of the quadrangular build, 
ings of die colonist. They are generally 
from ten to fifteen feet lon«», and from eight to ten wide, having iiii earthen floor and 
walls whitc-waslied on their inside, composed of rough unliewn poles, filled u]> 
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between with reeds and rushes plastered with mud, and ^lie whole covered with a 

153 roof of thatch. Tlie 
eaves being in ge- 
neral not higher 
from the ground 
than four or six 
feet, tlie doors could 
not be entered witii- 
out stooping. A 
small unglazed win- 
dow admitted light, 
but tl)ere was nei- 
ther chimney nor any other opening in the roof by wliieh the smoke migJit escape. 
(BurckelVs Travelst i. 112 ) 

1136. The cidlle uf nil the ITotfentot and other tribes mq kept in circular folds during 
night ; and it is remarkable that these folds iu-e the only burial pl.iccs known to be in 
use among that people. “ Corn is preserved in what may ' * termed large jars, of 
various dimensions^ but most commonly between four and five feet l.igh and three wide. 
The shape of tl‘»esc corn Jars is nearly that of an egg shell, having its uppvr end cut olf ; 
sometimes their mouth is contracted in a manner which gives them a great res-emblance 
to a European oil-jar. They are formed with stakes and branches fixed into the 
ground and interwoven with twigs; tliis frame-work being afterwards plastered within 
and w'itliout with loam and cow-dung. Frequently, the bottoms of these jars arc raised 
about six inches or a foot above the ground ; and the lower part of the stakes, being then 
uncovered, gives them the appearance of staiub'ng on short legs. Their contents are 
usually protected by a covering of skin or straw.” Tin’s mode of keeping tlieir corn 
and be.'ins, Burcbell observes, shows a degree of ingenuity equal to that which is dis- 
played in the construction of their houses, and is to be admired for its siin|)]icity and 
perfect adequatj^ness to the pin pose. In the dwellings of the richer inhabitants, tlie 
back part of the houses is completely filled with jars of this kind. (Travels, ii. 520.) 

1137. The natives of the South if Africa live much on bulbous roots, of w'hich tlieir 

country is naturally more jiroductive than any 154 

other. Burchell has cmiinerated a considerable 
number which he saw them use. One of the 
most remarkable grows on the mountains of Graf- 
reynet, and is called Hottentot’s bread (7aniiiscle- 
phanlipes //mV.jTestudinaria elephAntipi»s liurch.). 

(Jig’ 154.) Its bulb stands entirely above ground, 
and grows to an cnonnous size, frequently three feet 
in height and diameter. It is closely stiidiled with 
angular ligneous protuberances, which give it some . 
resemblance to the shell of a tortoise. The inside 
is a fleshy substance, wdiich may be compared to a 
turnip, both in substance and colour. From the top 
of this bulb arise several nniuial stems, the branches 
of which have a disposition to twine round any 
shrub within reach. The taste of this bulb is 
thought to resemble that of the yam of the East 
Indi(>s, the plant being closely allied to the genus 
Dioscorca. (Burchell* s Travt’lSi ii. 147.) 

1 138. The Bachapwi are a peo[ile of the interior 
of South Africa, who were visited by Burchell. 

Their agriculture, he says, is extremely simple and artless. It is performed entirely 
by women. To prepare the ground for sowing, they pick it up to fJie depth 
of about four inches, with a kind of ho<» or mattock, wliieh diflers in nothing 
from a carpenter’s adze but in being twice or thrice as hyge. The corn 
they sow is the Caflre corn or Guinea corn, a variety of millet ( /ASlcus Sorghum 
Cartrorum). ’i'liey cultivate also a kind of kidney bean, and cat the ripe seeds ; 
they likewise raise water-melons, pumpkins, and the calaluLsb gourd for the use 
of its shell as a domestic vessel fur drinking and other purposes. They are in- 
ordinate smokers of tobacco, but they do not cultivate tlie plant. Biil'chell 
cave tlicm some potatoes and peach stones to cultivate, which pleased th<?m 
exceedingly, and for which they wore very thankful. (Travels, ii. 518.) 

ll.^ The Bushman spade 155.) is a ^Kiinted «tick about throe feet long, to which 
there is affixed, about the Tnuidle, a stone to increase its power in digging un bullxius roots. 
This stone is about five inches in diameter, and is rut ni* ground very rt^guiariy to a round 
form, and perforated with a hole large enough to receive the stick and a wodge bj^which it 
IS fixed to its place. {Burchett's Travels, li JO.) 
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Subsect. 6. Of the present State of Agriculture on the Eastern Coast of Africat and in the 

African Islands, 

] 1 40. Of the various countries on the eastern coast of Africa the chief is Mocaranga, 
tile agriculture of which may be conjidered as a specimen of that of the savage tribes of 
the other states. The cUmo^ is temperate, though the mountains called Supata, or the 
spine of the world, forming a great chain from north to south, are perpetually covered 
w'ith snow tlic air clear and salubrious ; and the soil fertile and well watered, so that its 
pastures feed a great number of cattle, more valued by the inhabitants than their gold. 
The inland parts of the country, however, are sandy, dry, and barren. I’he products of 
the country on tlie coast, arc rice, millet, and maize, but no wheat ; sugar canes and 
cotton are found both wild and cultivated. 'Flivy are without the ox and horse, but 
elephants, ostriches, and a great variety of wild animals abound in the forests. Accord- 
ing to the doubtful accounts of this country, the king, on days of ceremony, wears a little 
spade hanging by his side as an emblem of cultivation. 

1141. The Island f Madngnscar is celebrated for its fertility, and the variety of its 
productions. Its climate is mild and agreeable; and the surlace of the country is 
divided into the eastern and western provinces by a range of mountai^is. The suiniiiits 
of these mountains arc crowned with lolly trees of long duration, and the low grounds 
aie w'atercd by torrents, rivers, and rivulets, which flow from them. The agricultural 
products are rice, cotton, indigo, sugar, pulse, the yam, banana, cocoa, pepper, ginger, 
turmeric, and a variety of other fruits and spices. There arc a great number of rare 
fruits and esculent ])lants, and many curious woods. Oxen and flocks of sheep abound ; 
but tlicrc arc no lioises, elephants, lions, or tigers. The culture is very imperfect, the 
soil and the excclleiice of the scastms supplying the place of labour and skill. 

1 142. JVie AfduritmSj or Isle of France, is a productive island, chiefly indebted to the 
industry of the French, w’ho liave introduced there most of the grains, roots, and fioiits 
of other parts of the world, all of which sc'cm to thrive. The climate is excellent, and 
similar to that of the Bourbon and Canary Islands. 'I'he suiface is mountainous towards 
the sea coast, but w ithin land there are many spots both level and fertile, llie soil is, 
generally speaking, red and stony, 'llie agricultural j)ioducts aie numerous. A crop 
of maize, succcc<led by one of w heat, is proem ed in one season from the same field. I'he 
rice of Cochin China is extensively cultiv.'ited ; the manioc, or cassa^a (Jatropha MuniJiot) 
of Brazil ; sugar, w hich is the chief product for export ; cinnamon, clove, and nutmeg 
trees, &c. Oranges, citrons, and guavas abound; and pine-apples aie said to grow 
spontaneously. Many valuable kinds of woods are found in the forests; and on the 
banks of the rivers are fed the flocks and herds of the country. 

1143. IVie Isle (f Bourbon ditfers little in its natural and agricultural circumstances 
from that of the JMaiiritius. 

1 144. St, Helena is a ruggetl, but beautiful island, occupied by a few farmers, chiefly 
English. Their chief productions are cattle, hogs, and poultry ; and when the India 
ships arrive every house becomes a tavern. 

f |45. The Cape Verd Islands aie, in geneial, lioi and unhealthy as to climate, and 
stony and barren as to soil. Some, however, produce rice, maize, bananas, oranges, 
cotton, and sugar-canes, with abundance of poultry. 

1 146. The Canary Islands having been subject to Spain for many couturics, the agri- 
culture of the parent country prevails throughout, llie climate is temperate, and the soil 
generally rich. 1 lie stock of tlie farm iKdongs to the pro- 
prietor of the soil, w'lio lends it to (he cultivator, on 
condition of getting half of the protliice. 'Hie products 
are, wheat, barley, licc, oats, flax, anise seeds, coriander, 
the mulberry, grape, cotton, sugar-cane, dragon’s-blood tree 
( Dracw'na), and a variety of esculent plants and fruits. 

'llie celebrated Canary wine is made chiefly in the islands 
of Tenerifte and Canary. Potatoes Iiavc been intiiKluccd 
within tlie last fifty years, and now constitute the chief 
food of the inhabitants. I'lie archil (^Roccella linetdria) 

(Jig, 156. <i), a moss used in dyeing, grows wild on all the 
rocks ; and kali (Salsdla Kali) (Jig. 1 56, b), from which soda 
IB extracted, is found wild on the sea-shore. The roots of the 
male fern (i^ris aquilina) are, in times of scarcity, ground 
into flour, and used as food. 'Flie live stock of tlie 
Canaries consists of cattle, sheep, horses, and asses ; and 
the well-knowm Canary birds, with a groat variety of otheis, 
abound in the woods. « 

1 147. (The Island of Madeira is chiefly celebrated for its w'ine. It is the boast of tlie 
islanders, that their country produces the best wheat, the purest sugar, and the flnesl 
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wines in tlic world, besides being blest with the clearest waAer, tlie most salubrious air, 
and a freedom from all noxious reptiles. The first view of the island is particularly 
magnificent ; tlie country rising in lofty hills from every part of tJie coast, so steep as to 
bring very distant objects into the foreground The sides of tliese hills ore clothed witli 
vines as high as the temperature will admit ; above this tliey are clothed with woods or 
verdure to their summits, as high as the sight caff distinguish ; except those columnar 
peaks, the soil of which has been washed away by the violent rains to which those lati- 
tudes, and especially such elevated parts, are liable. Deep ravines or valleys descend 
from the hills to the sea, and in tlie hollow of most of them flows a small river, which 
in general is rapid and shallow. The soil is clay on tlie surface ; and large masses of 
it, as hard as brick, arc found underneath. Tlie island, it is said, when discovered by 
tlie Portuguese, was covered with wood ; and the first step taken by the new settlers was 
to set fire to the wood. This conflagration is said to have lasted seven years, and to have 
been the chief cause of the fertility of the soil ; but whatever may liave been the effect at 
first, this fertility could not have lasted for three centuries. 

1 1 48. The lands of Madeira are cullivated on the metayer system ; in entailed estates 
leases cannot be granted for a longer period than nine yea. > ; but in no case can the 
tenant be dismissed till he is paid the full value of his improvements. 

1149. The vine la cultivated chiefly in the French, but partly in the Italian, manner, li * he low grounds 
it 18 suffered to grow to a considerable height, and tied to trw*s, iioles, or trellises ; on tlie sui. ^ of the hills 
the terrace culture is adopted, and there the plants are kept lower, and tied to single stakes or low trellises. 
The variety of grape cultivateil is what in France is called the Rhenish, a sort ot .small black cluster ; but its 
character is great!)' altered since its trans^antation to Madeira. The graiic fYom w'hich tlie Malmsey 
Maileira wine is made is the C'lotat of the French, or ))arsley- leaved muscadiuc with a white berry. The 
quantity of genuine malmsey produced annually is very &mall , ai\,d of that a good deal is suptiosed to be 
raanufaeturra with refined sugar. The quality of the wine here, ns every where else, depends more on 
the aspect and soil than on the kind of grajte. The best is grown on the .south side ot the island, on the 
lower declivities which point towanls the south-east ; the west being always cooled by the sea breeze. 

lljO. Wheat is ^wn on lands previously preparccl Iiy the culture ot common broom. This is cut for 
fuel, and, after a time, grubbeil ui> and burnt on the soil. Ry tlic^c means, a crop of w heat is insured tor 
a succession of years, more or loss, according to the soU j alter which the same process is again resorted to. 
For this purpose, the seeils of the broom are collected, and generally bear the same price by measure as 
wheat 

1151. The lice slock arc not numerous. Animals of all sorts, as in most mountainous 
countries, are small. Tlie beef and mutton appear to a Rriton lean and tasteless ; 
common poultry are small ; but ducks and turkeys ecjual those of England. Pork is 
rare, but excellent when well fed. 

1152. The tropical f ends arc not readily produced here. In the villages are found 
guavas, banana.s, oranges, and sliaddiK'ks. Wne-apples are reared with great difficulty ; 
but neitlicr the granadilla nor the alligator pear, though they grow vigorously, produces 
fruiu 

Sect. V. Of the present Slate (f ytffricvUure vi North America, 

1 153. The climate of this region, which extends from the vicinity of the equator to tlic 
arctic circle, is necessarily extremely various. In general, the heat of summer and the 
cold of winter arc more intense than in most parts of the ancient continent, llic middle 
provinces are remarkable for the unsteadiness of the weather. Snow falls plentifully in 
Virginia, but seldom lies above a day or two. Carolina and Florida are subject to in- 
sufferable lieat, furious whirlwinds, hurricanes, tremendous thunder, and fatal lightnings. 
Tlie climate of the western parts is least known ; that of California seems to be in general 
moderate and pleasant. 

1 154. The mtface of North America is nobly diversified with rivers, lakes, mountains, 
and extensive plains, covered in many places with forc»ts. Its sliores ore, in general, 
low, irregular, with many bays and creeks ; and the central parts seem to present a vast 
fertile plain, waccre<i by the Mis.souri and its auxiliary streams. New Mexico in surface 
is an alpine count! y, resembling Norway and Grei'nland ; Labrador, and the countries 
round the Hudson Sea, present irregular masses of mountain covered with eternal snow. 
In general, all tlie natural features of America arc on a larger scale than those of tlic old 
world. {Darby* t View of the United States, 182fi ) 

1155. The agriculture of North America is chiefly that of Uic north of Europe: but 
in the provinces near tJie equator the culture of the southern parts of Europe prevails ; 
and in tJie West India Islands that of the warmest climates is fiillowed ; there bei^g no 
production of any pail of the world wfiich may not be there brought to perfection. 
— Afker this general outline of the agricultural circumstances of North America, we shall 
select some notices of the agriculturo of the United States, the Spanish dominions in 
North America, British imsscssions, unconquered countries, and Nortli American 
isianda or West Indies. 

SuBSECT. Of the jnresent Slate of Agriculture in the XTniled States, 

1 156. TM climate tf the United Slates must necessarily vary in its different parts. In 
Dorfli-east the winters ore very cold and the summers hot, clianging as you proceed 
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southward. In the soutli'east, and along the Gulf of Mexico, the summers are very hot, 
and the winters mild and pleasant. Among the mountains it is cold towards the north, 
and temperate in the south. Beyond tlie mountains, in tlie rich valleys of Ohio, Mis- 
sissippi, and Missouri, the climate is temperate and delightful, till we approach the 
Rocky Mountains, when it is subject to extremes, the winters being very cold. The 
climate must be chilled among mountains constantly covered with snow. West of these 
mountains, the climate changes, until we reach the shores of the Pacific Ocean, where it 
resembles that of the western parts of Europe. The prevailing winds are from the west, 
* and, as they pass over a wide expanse of w'ater, they cool tlie air in summer, and in win- 
ter deluge the country with frequent rain. 

1 1 57. The seasons generally correspond witJi tliose in Europe, but not with the equality 
to be expected on a continent, as even during the summer heats single days will occur 
which require the warmth of a fire. 'J'he latitude of Labrador corresponds with that of 
Stockholm, and that of Canada with France, but the climates of those places are widely 
diftcrent. It would appear from Humboldt, that the diilerence of temperature between 
the old and new continents, in the same latitude, is between 4° and .5''' in favour of the 
former. 

1158. The surface of the country in the United States presents every variety. The 
north-eastern part of the coast is broken and billy; and is remarlAbly' indented with 
numerous bays and inlets. Tow'ards the south, and along the Gulf of Mexico, the land is 
level and sandy, interspersed with many swamps and numerous islands and inlets. At 
the outlets of many of the rivers, there is a large portion of alluvial land, which is par- 
ticularly the case along the Mississippi. Beyond the head of tide-waters, there is a 
tolerably rich and agreeably uneven countiy, which extends to the mountains. The 
mountainous district, on the Atlantic side of the country, is about 150 miles in breadth, 
and 1S200 miles in length. It extends in large ridges, from north-cast to south-west, 
and is known as the Alleghany Mountains. Beyond these the great valley of the Mis- 
sissippi presents a surface of the finest land in the world. To the westward of this val- 
ley are the mountains of Louisiana, and beyond these the bold shores of (ho Pacific Ocean. 

1159. The soil of the United States^ though of various descriptions, is generally fertile ; 
often, on the cast of the Blue Mountains, in Virginia, n ricli, brown, loamy earth ; some- 
times a yellowish clay, which iMJComcs more and more sandy towards the sea. There 
are considerable marslies and siilt-ineadows, sandy barrens producing only a few pines, 
and sometimes entirely destitute of wood. On the west of the Apalachian Mountains 
the soil is also generally excellent ; and in Kentucky some spots are deemed loo rich for 
w'heat, hut the product may amount to sixty bushels per acre. About six feet below 
the surface there is commonly a bed of limestone. 

1 160. T'hc landed }noperly of the United States is almost universally freehold, having 
been purchased or conquered by the diflerent states, or by the general government, from 
the native savages ; aiul either lotted out to the conquering army, or reserved and sold 
afterwards according to the demand. 

11(51. The mode of dividing and setting lands in the United States i.^ tluis described by Birkbcck. “ Tlie 
tract of country which is to be disixised of is sur\eye«L and laid out in .sections ol a mile square, contain, 
ing six hundred and forty acres, and these are subdivitleil into quarters, and, in particular situations, half 
quarters. The country is also laid out in counties of about twenty miles square, and tnwnshi;>s of six miles 
square in some instances, and in others of eight. The touii^bips are niinibcretl in ranges, tVom north to 
south, and the ranges arc numlK'ri'd from w'cst to east; and, lastly, the sections in each township are 
marked numerically. All thi'se lines are well detiiied in the wooils, by marks on the trees, niis done, at 
a iwriod of whieb public notice is given, the lands iii question arc put up to auction, except the six. 
tcenth siH’tion, whicn is near the centre, in every township, which is rescrv'ctl for the support of schools, 
and Itor the maintenance of the There arc also sundry reserves of entire tow’nships, us funds for the 

Mipport of seminaries on a more extensive sc.aU’, and sometimes for other purposes of general interest 
No government lands are snhl under two dollars jier acre : and 1 believe they art.' put up at this price in 
quarter sections at the auction, and if there is no bidciing they pass on. The best lauds and most 
favourable situations are sometimes run up to ten or tw'clvc dollars, and in some late instances much 
higher. The lots which remain unsold are from that time oiH'ii to the public, at the price of tw'o dollars 
per BTrc ; one fourth to lie paid down, and the remaining three fourths to be paid by instalments in five 
years; at which time, if tlie payments are not completed, the lands revert to the state, and the prior 
advances are forfeited. When a puri baser has made his ciei-tion of one, or any numlior, of the vacant 
quarters, he re;>airs to (he lan<Uo(fice, pa>s eighty dollars, or as many times that sum as he purchases 
quarters, and receives a ecrtillcate, which is the basis of the complete title, which will be given nim when 
he pays all ; this he may do immediately, and receive eight per cent interest for prompt payment The 
scNijoris thus sold are marketl immediately on the general plan, which is always open at the land-office 
to ^bhe inspection, with the letters A. 1* , i. e. advanre paid. There is a receiver and a register at each 
land.ofilce, who arc checks on each other, and are remunerated by a per cenUge on the receipts." 

1 1 62. The jtrice of land, though low when not cleared, rises rapidly in value after a very 
slight occupation and improvement. Instances are frequent of a ri.se of 1000 per cent, 
in about ten years. Cobl^tt, who resided in 1817 in Long Island, which may be con- 
sidered the middle climate of tiie United States, gives the price of a cultivated farm in 
that part of tlie countnr. ** A farm, on this island,” he says, “ any where not nearer 
than thirty miles off, an({ not more distant than sixty miles from New York, with a goo<i 
farm-hpuse, bam, stables, siieds, and sties ; the land fenced into fields with posts and 
rails, the wood-land being in the proportion of one to ten of the arable land, and there 
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being on the lann a pretty good orchard ; such a farm, if the land be in a good state, 
and of an average quality, is wortli sixtt^ dollars an acre, or thirteen pounds sterling ; of 
course, a farm of a hundred acres would cost 130C)/. The rich lands on the necks ana 
baps, where there are meadows and surprisingly productive orchards, and wliere there is 
water carriage, are wortli, in some cases, three times this price. But what I have said 
will be sufficient to enable the reader to form a pfetty correct judgment on the subject. ' 
In New Jersey, in Pennsylvania, every wdierc the price diders with the circumstances of 
water-carriage, quality of land, and distance from market When I say a good farm- 

house, I mean a house a great deal better than the general run of farm-houses in Eng-<i 
land; more neatly furnished on the inside ; more in a parlour sort of style; though round 
about the house, things do not look so neat and tight as in England.” 

1163. The agriculture of the United may be considered as entirely European, 

and chiefly British. Not only is the climate better adapted for the British agriculture, 
but the great majority of the inhabitants are of British origin. To enter into details of 
the products and processes of North American agriculture would therefore be superfluous 
in a work principally de\oted to British agriculture. All we shall attempt is, to notice 
st>me of the leading peculiarities of North American agriculluK. as resulting from na- 
tional, political and civil circumstances. 

1161.- The natural circumstances of lands not under cultiiie chiefly a^f ^*t the com- 
mencement of farming operations. In general, the lanils purchased by settlers are 
underwotKl, which must be felled or burned, and the roots grubbed up ; a laboiious 
operation, which, however, leaves the soil in so rich a state, that it will bear hea\y crops 
of grain, poUitoes, and tobacco, with vei'y little culture and no manure, for several years. 
Sometimes they arc under grass, or partiall) covered with brushwood, in which the 
0 [)cration of clearing is easier. In cither case, the occupier has to drain where neces- 
sary ; to enclose with a ring fence, if he wishes to be comjjact ; to lay out and make the fann 




road ; and to build a house and farmery. The latter he constructs of timl)er, sometimes 
plastered with neatness and taste, as in England [fig. 157.), but generally with logs and 
mud, as in Poland and Russia f fig. 158.). With timber he generally forms also his 
fences, though tnom and other live hedges are planted in some of 
the earlier -cultivated districts. 

llfA The usual practree of nettlcrs with capital may be very well cxcmplifieil in 
the case of Birkbeck. This gentleman having purch.vj>ed an eHtate of acres, 
in the Illinois, .ind flved on that (lart of it which he intendcHl as his future 
residence and farm, ** the first act was building a cabin, .ibout two hundred 
yards from the sjait where the house was to stand ITiis cabin h built of roumt 
straight logs, about a foot in diameter, lying umin each other, and notched in at 
the comers, forming a room eighteen feet long, by s.xtecn j the intervals lietween - 

the fogs * chunked/ that H, filled in with slips of wood; i..id * inuddcd,* that is daulied with a plaster 
of mud : a spacious chimney, built also of logs, sUikIs like a bastion at one end : the roof is well covered 
wiili four humlrod clap boants of cleft r>ak, very much like the pales used in Kngland for fencing parks. 
A hole Is out through the side, called, very properly, the * dor^r (the through),’ for whhh there i§ a 
* shutter,’ niailo also (deleft oak, and hung on wo^aJen hinges. All this has bc'en cxeruted by contract, 
and well executed, for twenty dollars I have since added ten dollars to the cost, for the luxury of a floor 
and ceiling ot' sawn boards, and it is now a comfortable habitation," 

1 1C6 Jn ejeample (J a settler who began with capital imly sufficient to pay the first insiahnhnt of eighty 
dollars of the price of 10) acres of land is given by the same author, who had the Information from the 
settler hhnselt. Fourteen years ago, he '^^unloaded his family undin* a tree,” on his present estate; 
where he has now two hundred acres of excellent land, cleared and in good cultivation, culpable of pro- 
ducing eighty to one hundred bushels of Indian com jier acre. The poor emigrant, having collected 


the tfgbte doBert, repaired to the land.otfice, and entered his quarter section, then worked his way, with- 
out « 4 iQtnp' cent in his pocket, to the solitary spot which was to Im^ his future abode, in a two-horse 
wa|Bg{in. eotitalning bis family and his little all, consisting of a few blankets, a skillet, bis rifle, and his axe. 
"^Aimea In the fhnng, after putting up a little log cabin, he proceeded to clear, with intense labour, a plot 
of ftwiatf fbr Indian corn, wntch was to be their next year's support; but for the present, being without 
— ■ — t of obtaining 3 supply of flour, he ili*i>endeil on bis gun for subsistpnrc. In pursuit of the game, he 
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was compelled, after his day’s wo^jk, to wade through the evening dews, up to the waist In long grass or 
bushes ; and, returning, found notiiiug to He on but a bear’s skin on the cola ground, exposed to every blast 
through the sides, and every shower through the ojien roof of his wretchetl dwelling, which he did not 
even attempt to close, till the approach of winter, and often not then. Under such distresses of extreme 
toil and exposure, delmrred from every comfort, many valuable lives have sunk, which have been charged 
to the climate, 'i'he individual whose case is here Included had to carry the little grain he could procure 
twelve miles to be ground, and rcmemliers once seeing at the mill a man who had brought his corn sixty 
miles, and was compelled to wait three days^r his turn. Such are Uie difHculties which these pioneers 
have to encounter j but they diinniish as settlements approach eacli other, and are only heard of by their 
successors. 

1167. The political ciraimslanccs of the United States aflTcct i/.j agriculturist both as to 

• cost of production and the value of produce. It is evident that the want of popula- 
tion must render the price of labour high, and the produce of land low. In this 
Parkinson, Ilirkheck, Cobhett, and all who have written on tlie agriculture of America, 
agree. “ The simple produce of the soil,” Biikheck observes, “ tliat is to say, grain, 
is cheap in America ; hut every other article of necessity and convenience is dear in 
coipparison. Every service performed for one man l>y another must he purchased at a 
high rate, much higher than in England.’* The chc*a]>ncss of land afllnds the posses- 
sion of independence and comfort at so easy a rate, that strong iiulucemonls of profit are 
required to detain men in the condition of servitude Hence the high price of all com- 
modities, not simply agricultural; of the labour of mcclianics of *cry, desetiption ; 
and hence also tlie w-ant of local markets for giain, liecause where three fourths of the 
population raise tlieir own grain (vvhicli is the calculation), the remaining fourth will 
use hut a model ate proportion of the spare j)rcdiice. The low rale of land and taxes 
and this want of home markets fonn tlie reason why the American fanner, notw'ith- 
standing the price of labour, atfords his grain so cheap for expoitation. Although the 
rate of produce is low, the ])iofits of the American farmers are high, on account of the 
small cajutal rcipiired. With 2CX)(V. Birkheck calciil.ites that a farm of 640 acres, in the 
Illinois, may bo purchased, stocked, and cultivated, so as to return, after deducting all 
expenses, twenty-two per cent, liesides the value ol tlic improvements made on the land, 
that is, its increased value, which, as has already been stated (1164.), is incredible, in a 
very sJiort time. 

1168. 'The (tgricuUnral products of the Ignited States include all those of BriUiin and 
France. The British grains, herbage, plants, and fiiiits are grown in every district. W'hat 
a|)])ears at first sight very remarkable is, that in America the native pastures (except 
on the hanks of the riveis) consist entirely of annuals; and that is the reason vv by the 
country is generally hare and black in winter; hut perennial gi-assc»s, when sown in the 
iijdands, are found to thrive in many situations. The greatest quantity of wheat is 
grown in Pennsylvania and New England. Maize rijiens in all the districts, except 
some of the most northerly. Rice is cultivated in Virginia, and on the Ohio ; and the 
vine is indigenous in those and otlier provinces, thoiigii its culture has not yet been 
much attempted. Some French cultivators are of opinion that the Ameriran soil and 
climate an* unfavourable ; tliis, however, is not likely to be the case, it being a native 
of the country. The government have established a Swiss colony for its culture, at 
Vevay, in Indiana ; and anotlier in Louisiana, for the culture of the olive. The mul- 
l>erry, the cotton, and the sugar-cane are cultivated in Virginia, Imt not extensively. 
Sugar is procured plentifully in the woody lUstricts, by tapping diflerent species of .*4'cer, 
especially the saccharininn, in spiing ; boiling the juice till it thickens; and then granulat- 
ing it by letting it stand and drain in a tub, the bottom of width is pierced with small 
holes. 'I’he sugar obtained does little more than pay for the labour. 

1 169. (f the live stork of the United States, the breed of horses of English extraction is, 
in general, good, as are the cows and hogs. In many cases there is no limit to llie 
numl>er of these that may he grazed in the unoccupied woods ; all that the farmer has 
to do is, to protect them from hears and wolves at jiaificiihu- seasons, and to keep them 
tame, as in Russia and Switzerland, by giving them salt. Sheep are totally unfit for 
the climate and stole of the country, thougli a niiinher of proprietors have been at great 
pains in attempting to introiluce the merinos. Mutton, Birkheck observes, is almost 
as abhorn’nt from an American jialate or fancy, as the flesh of swine from an Israelite ; 
and the state of the manufactures does not give great encouragement to tluj jjrowth of 
wookof any kind, of merino wool Ics.s, perhaps, than any other. Mutton is sold in 
the markets of Philadelphia at about half the price of l^eef ; and the Kentuckian, who 
would have given a thousand dollars for a merino ram, would dine upon dry bread mther 
than taste his own mutton. A few sheep or every farm, to supply coarse wool for 
domestic manufacture, seems to be all that ought at present to be attempted in any part 
of America that I have yet seen. Deep woods are not the prof)er alvodes of ^eop. 
When America shall have cleared aw'ay her forests, and opened her uplands to the 
breezes, tliey will soon be covered with fine turf, and flocks w ill be seen ranging over 
them here* as in other parts of ilie world. 

1170. Agricultural alterations in America are skilfully performed by the farmers of 
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capital, who have all the best implements of Europe ; \jy iImb poorest settlers this is not 
tlic case, from want of stock ; and by the native American fanners, from indolence, which, 
according to all accounts, is tJieir general defect. An American labourer is most expert 
at the use of the axe and the scythe; the spade he handles in a very awkward manner, 
and has no idea of bunking, hedging, clipping or cutting liedges, and many other oper- 
ations know n to every labourer in a highly cultivated and enclosed country like Rritain. 
But the versatility of talent of an American labourer amply compensates for his inex- 
perience in these operations, and is more useful in his circumstances. In handling the 
saw, the hammer, and even the trowel, the British labourer lias no chance W'itli hipi^ 
Most of them can build a house, mend a plough or waggon and even the harness, ancT^ 
kill and dress sheep and ])igs. 

1171. I'ield labours in America require to be performed with miudi greater expedition 
than in England. 'I'lie winter is long and severe, and the transition to spring is sudden ; 
Uiis season in many prov'nccs only lasts a few w'eeks, when summer commences, and the 
ground becomes too hard and dry' for tlie o])erations of tillage. The operations of seed- 
time must therefore be perfonned with the greatest rapidity. The climate of New Yoik 
may be reckoned one of the best in Nortli America. There the ground is covered witli 
snow', or rendered black by frost, in the begiiuung of Decciiihcr, and continues without 
a speck of gr^en till May. Ploughing generally iH'gins in the last week, "f April ; oats 
are sown in that month ; and mai/e and |)otntoes about the middle of May. By the end 
of May the wheat and rye which has stood the winter, the spring-sown corn, tlic grass, 
and the fruit trees appear as forward as they arc at the same period in lOngland. There 
is very little rain during June, July, and August. Cherries ripen in the last week of 
June; by the middle of July the harvest of 
wheat, ry’e, oats, and barley, is half oxer ; 
pears ripen in the heginning of August ; maize 
(Jig- 159.), rye, and wheat are sown during the 
whole of October ; corn is cut in the first week 
of Septemlier ; peaches and apples arc ripe by the 
end of the month ; tlie general crop of jiotatoes 
is dug up in the beginning of November ; and 
also turnips and other roots taken up and housed ; 
a good deal of niin falls in September, October, 
and Novcmljer, and severe frosts commence in 
the drst xxeck of December, and, as above stated, 
continue till the last week of April. Such is the 
agricultural year in the country of New Y\)rk. 

Live stock require particular attention during 
the long winter ; and unless a good stock of 
Swedish turnip, carrot, or other roots, has been 
laid up for them, they will generally Ik; found 
in a very wretched state in April and May, 

1172. The cu'U circnmsta?ices of ihe United States are unfavourable to the domestic 
enjoyments of a British fanner emigrating thither. Many privations must be suffered at 
6rst, and some, probably, for one or two generations to come. The want of society seems 
an obvious drawback; but this Birkbcck has shown not to be so great as might be imagined. 
When an emigrant settles among American fanncis, he will generally finil them n lazy 
ignorant people, priding themselves in their freedom, and making little use of tlieir 
privileges ; but, when he settles among other emigrants, he meets at least w ith people who 
have seen a gooil deal of the world and of life ; and who display often great energy of 
character. These cannot be considered as uninteresting, whatever may be their circum- 
stances as to fortune ; and, w-licn there is something like a parity in tliffe rcsjiect and in 
inteliectual circumstances, the social bond will be complete. It must lie considered 
that one powerfully operating circumstance must exist, whatever Ik! the dilforence 
of circumstances or intellect; and that is, a, agreement in politics both as to the 
country left and that adopted. For the rest, the want of society may be, to a 
certain degree, supplied by the press ; there licing a regular post in every port of the 
United States, and numerous American and European newspapers and periodical works 
circulated there. Birkbeck mentions that the Edinburgh and Quarterly Reviews, the 
Ikfpnthly and other Magazines, and the London newspapers are as regularly read by him 
at the prairie in Illinois, as they were at his farm of Wanborough in Suffolk ; and tliat 
aU the difference is, that they arrive at the prairie three months later than tliey did at 
his British residence. We have seen sketches of the houses erected by this gentleman, 

• by some others who have settled around him, and we consider them as by no means 
deficient either in apparent commodiousness or effect.^ They remind us of some of^ 
ihe.bcst houses of Switzerland and Norway, (fg, 160.) Birkbeck artd part of his 
fiunily were drowned in crossing the Wabash in 1825, an event which must be deeply 
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lamented by all who knew*any thing of tliis intelhgent, entcrpribing, and benevolent 
character. 

1178. The want of domestic ser- 
vants is a considerable drawback in 
most parts of the United States ; 
but especially in the new settle- 
ments. Families who remove into 
Westfern America, Birkbeck ob- 
gpiecves, should bring with them the 
power and the inclination to dis- 
pense, ill a great degree, with ser- 
vants. To be easy and comfort- 
able there, a man should know how 
to wait upon himself, and practise 
it. • In other respects, this gentle- 
man and his friends hope to live 
on their estates at the prairie, “ much as they were accustomed to live in England.’* 
An interesting account of the house, garden, and domestic econoi^yr of Mr. Hall of 
Wanborough, a neighbour of Mr. Birkbeck ’s, will be found in the Gardener s Magazine, 
\ol. i. p. 827. and vol. iv. p. 15!}. 

1174. ^5 0 country Jar a Jfritish farmer to emigrate to, we consider the United States as 
superior to every other, in two resjiccts : — first, on account of its form of government ; 
by which property is secure, and personal liberty greater than any where else, consistently 
with public safety, and both maintained at less expense than under any government in 
the world : secondly, on account of the stock of people being generally British, and 
speaking the English language. The only objection we have to America is the climate 
— the long and severe winter, and the rapid and hot spring and summer. Land equally 
good, and nearly as cheap, maybe had in the south of Russia and in Pohmd; but 
who that knows any thing of the governments of these countries, would voluntarily put 
liimself ill their power wliile the United States weie accessible ? 

SuusECT. 2. Of the present State of Agriculture in Mexico, 

1175. The climate cf this extensive and recently revolutionised country is singularly 
diversified, between the tropical se.isons and rains, and the temperature of the southern 
and even middle countries of Europe. The maritime districts of Mexico are hot and 
iiiiliealtJiy, so as to occasion much perspiration even in Januaiy ; the inland mountains, 
on the other hand, present snow anil ice in the dog-d;iys. In other inland regions, 
however, the climate is mild and heiiign, with some snow of short duration in winter ; 
but no artificial wanntli is necesstiry, and animals sleep all the year under the open 
sky. From April to Septem)>er there aie plentiful rains, generally after noon; hail 
stonns are not unknown; thunder is frequent; and earthquakes and volcanoes occa- 
sionally occur. The climate of the capital, in lat. ID® 2.5', differs much frem that of 
the parts of Asia and Afrit a under the same jiarallel ; which difference seems to arise 
chiefly from the superior lieight of the ground, lluinbuldt found that tlie vale cf 
Mexico is about 6D(J0 feet above the level of the sea, and that even the inland plains are 
generally as higli as ]Mouut Vesuvius, or about 3600 feet. This superior elevation 
tempers the climate with a greater dcgi'ce of cold; upon the whole, therefore, it cannot 
be legarded as iinliealtliy. 

1176. The surface of the country is diversified by grand ridges of mountains, nume- 
rous volcanoes some of which are covcied witli perpetual snow, cataracts worthy of 
the ])eiicil of liosa, delicious vales, fertile plains, picturesque lakes and rivers, romantic 
cities and villages, and a union of the trees and vegetables of Europe and America. 

1 1 77. The soil is offen deep clay, surprisingly fertile and requiring no stimulus except 
irrigation. In some places it is boggy or composed of a soft black earth, and there are 
l>arren Siinds and stony soils in the elevated regions. 

II 78. Of the agriculture if Mexico some account is given by the Abb<^ Clavigero and 
the Baron dc Humboldt. According to tlic first author, agriculture was from time 
immemorial exercised by tlie Mexicans, and almost all the people of Anahuac. The 
Toltecan nation employed themselves diligently in it, and taught it to the 'Tliechemecan 
hunters. With respect to the Mexicans, during the whole of their peregrination, from 
their native country Atzlan, unto the lake where they founded Mexico, they arc said to 
have cultivated tJie earth in all the places wlierc they inatle any considerable stop, and 
to have lived upon the produce of their labour. When they were brought under subjcc- 
, ^ tion to the Colhuan and Teijanccan nations, and confined to the miserable little islands 
on the lake, they ceased for sotne years to cultivate the land, because they had none, until 
ncccssity'and industry together taught them to form movable fields and gardens, which 
floated on the waters of the lake* 
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1179. The method farming floating fields ^ which they BtUI practise^ Is cxtremelv simple. They 
plHit and twist toj^ether willows and routs ot‘ marsh {dants, or other inutcrinU whien arc light, hut 
capable of sup]>ortiiig the earth of the field firmly uiiiteJ Upon this foundiilion they lay the light 
bushes which float on the lake, and, over all, the mud and dirt which they draw up fVom the bottom 
of the same lake. Their regular figure is quadrangular ; their length and breadth various ; but in 
general, they are about eight perches long, and nor more than three in breadth, and have less than a 
foot of elevation above the surface of the water. There %vcre the first fields which the Mexicans owned 
after the foundation of Mexico , there they first cultivated the maize, great pcppt'r, and other tdants, 
necessary for their support. In progress of time as those fields grew numerous from the industry of those 
people, there were among them gardens of flowers and otlorifcrous plants, which were employ^ in the 
worship of their gcxls, and served for the recreation of the nobles. At present they cultivate flowers, and 
every sort of garden herbs upon them. Every day of the year, at sun-rise, innumerable vessels loaded, 
with various kinds of flowers and herbs, which arc cultivated in those fields and gardens, are seen arriving 
by the canal, at the great market-place of that capital. All plants thrive there surprisingly ■ the mud of 
the lake is an extremely fertile soil, and requires no water from the clouds In the largest islands there 
IS commonly a little tree, and even a little hut to shelter the cultivator, and defend him trom rain or the 
sun. When the owner of an island, or tlie ehtnampa^ as he is usually called, wishes to change his situa- 
tion, to remove flrom a disagreeable neighbour, or to eomc nearer to his own family, he gets into his 
little vesstd, and by his own stiength alone, if the garden is small, or with the assistance of others, if it is 
large, he tows it after him, and conducts it wherever he pleases with the little tree and hut upon, it. 
That part of the lake where those lloating fields are is a place of infinite recreation, where the senses 
receive the highest possible gratification. Those floating fields, Humboldt iiitorms us, still exist ; they are 
of two sorts : the one mobile and blown here and iliere by the winds, an f the otherf* fixed and united to 
the shore. The former alone merit the appellation of floating, and they ..ve diminishing day by day. 
He assigns to them /he .<cinie origin as the Abbe Clavigero, but thinks it probubh that nature also nuiy 
have suggestetl the Hr&t idi\i, and gives instaii'esof small pieces of the siirlace, with nxits and 

eovcreil with plaiito, being detached trom the miriihy shores o( other Aitienean lake'<. and fioating about 
111 the water 'Die bean, [>oa, apple, artichoke, cauliflower, and a groat vaiiety of other eunnary plants, 
arc cultivateil on them 

1180. A fioafinf^ iglandt tn a smaU lake ta Ilavrrlullt m Xew England, is mentioned by Ur. Dwight 
It has, he was informed, immcmorially floated from one shore to another, wlieiieier jt was impelled by a 
violent winiL Lately it has adhered for a considerable time to a single tpot ; and may iH'rruips be so 
firmly fixed on the Mielviug bottom, as to move no more hereafter Several ticos and shrubs grow on its 
surface, and it is covered by a fresh verdure ^Ttarels^ vol i p J7l ) 

1181. Having neither ploughs nor oxen, iior any other .iiiiiiia's pnqxT to he employed in the culture of 
the earth, the Mexicans, when they h.id shaken off the Tepuiecan yoke, supplied the want of them by 
labour, and other more simple instruments To hoe and dig the groiiml they nude use of the rout/, or 
coa, which IS an instrument made of copper, with a wooden hanelc, but difierent fioin a spade or uiattoek. 
They nude use of an axe to cut trees, w'hich was al.so made of c..ppi*r, and was at the same form willi 
those of inoilerii times, except that we put the handle m the eye ol the axe, whereas they put the axe 
into ail eye in the handle They had several other instiunuMits of agm ultiire ; but the negUgence ol 
ancient writers on this subject has not left in oui power to .ittmiipt their desi nption 

118*2 7Vie// in igatcd their fit A/s with the water ot rivers and small torrents whii h came from the moun- 
tains, raising dams to collect them, and lurmmg can lU to conduct them L.iiids which were high, or on 
the declivity of nmuntains, were not sown every year, hut allow ul to he fallow until tfuw were over-run 
with bushes', which thev burned, to repair by tin ii ashes the .salt which rams had washed away 'J'hey 
hurroundcfd their flehl.s with utone enclosures, or hedges made of the iiengiini, which make# an excellent 
fence , and in the muntli Panquetzuliztli, which began on the third of December, they were repairtxi 
if necessary 

IISJ In the sowing of tiiatze^ the method they olneiied, and which they rdill practise in some places, 
is this • the sower m.ikes a small hole m the earth with a stick, or ilnll probably, the point of which is 
hardenc^l by tire, into this hole ho drops one or two of the grams of maize from a basket wJiich hangs from 
his shouliler, and covers them with a little earth by means of his foot j he then passes forward to a cer- 
tain dutance, which is greater or less according to the quality of the soil, opens another hole, and eon- 
tinues so in a straight lino to the end of the field ; thence he returns, forniing another line parallel to 
the first. The rows nf plants by these moans are as straight as if a line were made use of, and at as equal 
distances from each other as if the sptces between were measured. This method of sowing, which is now 
useil by a few of the Indians only, though more slow, is, however, of some advantage, a,s they can more 
ex.utly proportion the quantity ol u*e<l to the strength of the sod , liehules that there is almost none of 
the need lost which i.s sown : I’n eonsequence of this, the crops of the fields which are thus cultivated 
are usually more pleiitiAil, When the maize spiings up to a certain height, they cover the foot ol 
the plant round with earth, tliat it may be better iiouri.shed, and more able to withiftand sudden gusts 
of wind. 

1184 Tn the labours of the field men were assisted by the women. It was the business of the men to 
dig and hoe the ground, to sow, to heap the earth about the plants, and to reap , to the women it lielonged 
to strip off the leaves from the ears, and to clear the grain ; to weed and to shell it formed the employment 
of both 

1185. They had plaecs like farm-yards^ where they stripiKxl off the leaves and shelUxl the ears, and 
granaries to preserve the grain. Thtir granaries were built m u square form, and generally of wood 
They made use of the o/rwV/A for this purimse, which is a very lofty tree, with but a few and slender 
branches, and a thin smooth bark ; the wood is extremely pliant, difficult to break and slow to rot. 
These granaries were lur'neil by placing the round and equal trunks of the ojameth in a square, one u[k>ii 
the other, without any labour except that of making a small notch towards their extremities, to adjust 
and unite them so perfectly as not to allow any passage to the light When the structure vas raised to a 
sufficient height, they covered it with another set of cross-licains, and over these tlie roof was laid to 
defend the grain from rainx These graiianes had no otlier d<K»r or outlet than two windows; one below, 
which wa.s .small, and ariotfier alwve somewhat wider. .Sou e of them were so large as to contain five or 
six thousand, or hometimes more, fanegas of maize There arc some of this sort of granaries to bo met 
with in a few places at a distance from the capital, and ainong^it them some so very ancient, that they 
appear to have been built Itefore the conquest ; and, arcordiiig to inrorniation hud from per.son8 of intelli- 
gence, they preserve the grain better than those which are constructed l>y the Europeans. 

il8e. A little tower qf wood ^ branches, and inats^ they coiniiiunly erected close to fields which were lovrh, 
in which a man, defended fn^m the sun and rain, kept watch, and drove away the birds which canic in 
fl<K*ks to consume the young grain. I'hese little towers are still made use of, cvendn the fields of tJic 
l^nlai^ on account of the excessive number of birds 
1187. The woods which supplied tliem with fuel tn burn, timber to build, and game for the diverhion of 
the king, were carefully preservetl. 'The woihIs of King Moutezinna were extensive, and the laws of King 
Neiaiiualcojotl concerning the cutting of them particular and severe in their ijeiialties. It would be ol 
adTglltagg to that kingdom, says Clavigero, that those laws were still in force, or at least that there was 
not idtinich liberty granted in cutting without an obligation to plant a certain number of trees ; as many ^ 
pcoj^, preferring their private iiitcrcbt and convenience to the publll welfare, destroy the wood in order 
to enUrg^ their powessions. 
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1 1 8S. breeding of animals was not neglected by the Mexicans : though there were 
no sheep, they bred up innumerable species of animals unknown in Eur(»[>c. Bullock 
{Travels, 1824) informs us, that they arc very curious in rearing and feeding swine ; and 
that an essential requisite in a Mexican swineherd is an agreeable voice ; in order tliat 
he may sing or charm the animals into peace when they quarrel and fight, and lull tliem 
to sleep at proper times to promote th^ir fatting. Wind and sounds of every kind have 
been long known to have a powerful effect on this genus of animals. Private persons 
brought up lechichis (quadrupeds similar to little dogs), turk..‘ys, quails, geese, ducks, 
and other kinds of fowl ; in the territories of the lords were bred fish, deer, rabbits, and 
a variety of birds ; and at the royal residences, almost all the species of quadrupeds and 
winged animals of those countries, and a prodigious number of water animals and 
it'ptiles. Wc may say that in this kind of magi..ficencc Montezuma II. surpassed all 
the kings of the world, and that there never has been a nation equal in skill to tlie 
Mexicans in the care of so many different species of animals, which had so much know- 
ledge of their dispositions, of the food which was most proper for each, and of all the 
means necessary for their preservation and increase. 

1 189 The Mexican cochtnenl, so greatly valued in Europe on acrount of its dyes of scarlet and crimson, 
(leuiaiids a great deal more care from the breeder than is necessaiy for the silkworm. Rain, cold, and 
strong winds destroy it; birds, mice, and worms persecute it furiously, and dcvour«it; hence it is ncces. 
eary to keep the rows ot Op^mtia.or nopal, where those insects are bred, always clean : to attend constantly 
to drive away the birds, which aie <le«tructive to them; to make nests ot hay tor them among the 
61pi1ntia,by the juice of which the\ an nounshc'fl ; and when the season of ram approaches, to raise them 
with a part of the plants, ami gimr'l tlierc in hoines. Before the fimiales are delivered they cast their 
skin, to obtain which spoil, the brecilers make use of the tail of tJic rabbit, brushing most gently with it 
th.it they may not detach the iniects from tlie plants, or do them any liiirt. On every lobe they make three 
nests, and in everv nest tliey lay about lillecn cochineals Every year they make three gatherings, reserv- 
mg, liowcvcr, each time, a certain number for the future geiu'ralion , but the last gathering is least 
valiietl, the cordnneals being .sm iller then, ami mixed with the prickles of the Opiintia. 't hey kill the 
coihmcal most commonly with hot WMter On the manner of drying it afterwards the quality of the 
colour which is obtained from it < hiefly depends I'he best is that which is dried in the sun Some dry 
It in the comtillij or pan, in whuh they bake Ihcir bread of maize, and others in the tcmazcalliy a sort of 
oven ^Clavigcroy vol. i p. to JSl } 

1 190. 'The fruits of ^fcJ^co are very mmieruus. The banana and granadilla are very 
coinnion ; the breatl-fi iiit and cocoa are cxtcuisively cultivated ; and a number of sorts 
of auona, or custard apple, and especially the cherimover Cherimolia), vvliich is much 
esteemed. In short, all the fruits of Europe, and most of those of both Indies, are to be 
found ill the gardens of the nobles and the piicsts. 


Suii.sFCT. :3. Present State of ^Igriculture in the Jlrdish Possessions of North America^ 

1 191, 2'he puncipal British provinces in America are Canada, New Brunswick, Nova 
Scotia, Cape Breton, and the adjacent islands of Newfoundland and the Bennudas. 

1192. Canada is an extensive country, and the only British province in which agri- 
culture is generally pursued, 'I’he climate of this country is extremely irregular ; in 
July and August, the heat is often 96®, while in winter Uie mercury freezes. The 
ground is covered with snow* from November till May, when it thaws suddenly, and 
vegetation is instantaneous. The suiface of the country is generally mountainous and 
w'oody ; but there arc savannas and plains of great Ixaiity towards Upper Canada. 

1 1 9J3 The soil consists piincipally of a loose dark-coloured earth, ten or twelve inches 
deep, lying on a bed of cold clay. Tliis lliin mould, however, is very fertile, and yields 
]»lenriful crops, although it is worked every year by the French Canadians, without 
being ever manured. The manures chiefly used, since the practice of manuring has 
been introduced, by tlio.se wdio arc the best farmers, arc inai'l and gypsum, the former is 
found in great quantities in many jilaces along the shores of the river St. Lawrence. 

1 194. ]PHh respect to the products of Canada, the low country is peculiai ly adapted to 
the growth of small gnun. I'obacco also thrives well in it, but the culture is neglected, 
except for private use ; and more than half of what is used is imported. The snufT pro- 
duced from the C'aiiadinn tobacco is held in great estimatJon. Culinary vegetables arriv'e 
at gre-al perfection in (’anada, which* is also the case with most of the-Fmropcan fruits 
'I’lie currants, gooseberries, and raspbeirics are very fine ; the latter ai'e indigenous, and 
arc found very almndiintly in the woods. A kind of vine is also indigenous ; but the 
grapes produced by it in its uncultivated state are very poor and sour, and not much 
hfirger than fine currants. In the forest there is a great vaiiety of trees ; such as beech, 
oak, elm, ash, pine, sycamore, chestnut, and walnut ; and the sugar-maple ttx'o is found 
in almost every part of the country. Of this tree there are two kinds : the one called 
the swamp maple, lictng generally found on low lands ; and the other, the mountain or 
curled maple, iVom its growing upon high dry ground, and from the grain of its w'ood 
being beautifully variegated w'ith little stripes and curls. The fomier fields more sap 
than the latter, but its sap affeyds less sugar. A pound of sugar is frequently procured 
from twojor three gallons of the sap of the curled maple, whereas no more tJian the same 
quuntily cun be had from six oi seven gallons of that of the swrnnp tree. The maple 
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sugar is the only sort of raw augar used in the country p^jfts of Canada, and it is also 
very generally used in tile towns. 

1195. New Brunswick and Nmkt Scotia are intensely cold countries, and only partially 
civilised. The vale of St. John's river is tlie principal scene of cultivation in New 
Brunswick. Hie upland parts of the country are cliiefly covered with forests of pines, 
hemlock and spruce fir, beech, birch, maple, andciome oak. Tlie pines of John's 
river are the largest in British America, and afford a considerable supply of masts for 
the roj'al navy. Nova Scotia produces little grain ; supplies being sent from England. 
The soil is tliin and barren, except on the banks of the river, where it produces grass, 
hemp, and flax. A great improvement, however, in the agriculture of Nova Scotia is said 
to have taken place, in consequence of certain letters written on the subject, which 
first appeared under the name of Agricola, in the Acadian Recorder, a Halifax news- 
paper. These letters are by John Young, secretary to the provincial agricultural board, 
and have since been collected and published in a separate volume. Some sccount of 
them, accompanied by extracts, will be found in the Farmer's Magazinct vol. xxiv. p. Cl. 

1196. In the island of Cape Breton the soil is mere moss, and has been found unfit for 
agriculture. Newfoundland seems to be rather hilly than mountainous, with woods of 
birch, pine, and fir, lutnierous i>onds and morasses, and some dry barrens. The chief 
produce of thi^^e inlands, as well as of the other British possessions in America, consists 
of furs and skins; and the same remark will apply to the Bermudas ami the unconquered 
countries, which need not be further noticed. 


Subsect. 4. OJ' the present State of Agriculture in the West India Islands, 

1197. T/ie principal West India Blands arc Cuba, St. Domingo, Jamaica, and Porto 
Ricoj and, next, the Windward Islands, Trinidad, the Leeward Islands of the Spaiiisii, 
and the Bahamas. 

1198. Cuba IS Tan extensive and naturally fertile island; but, from the indolence of the 
Spaniards, not atfove a hundredth part of it is cleared and cultivated. Like most islands 
in the West Indies it is subject to storms, but the climate is, upon the whole, healthy, 
and even temperatij for, though in this latitude there is no winter, the air is refreshed 
with rains and cooliug breezes. 'J’he rainy months are July and August ; the rest of tlie 
year is hot. A chain of mountains extends the whole length of the island from east to 
west, and divides it into two parts ; but the land near the sea 
is in general level, and fiooded in the rainy season. Hie soil 
is equal in fertility to any in America, producing ginger, long 
pepper, and other spices; aloes, mastich, cassia fistula, manioc, 
maize, cocoa, &c. Tobacco is one of its principal productions, 
and it is supposed to have the most delicate fiavour of any pro- 
fluced in the new world. The cultivation of sugar has lately 
been introduced ; but the indolence of the inhabitants renders 
it in every respect much less productive than it otlierwise 
might be. The quantity of coffee is inconsiderable ; the chief 
plantations are in the plains, and are culttvate<l by about 
25,0CX) slaves. Among the trees arc oaks, firs, palms, 
cotton trees, ebony, and mahogany (Swietenia Mahdgont), 

( fig, 161.) Ini 763 bees were introduced by some emigrants 
from Florida, and they multiplied so much in the hollows 
of old trees, that they soon obtained honey enough for their 
annual consumption. In 1777 they exported honey to the 
amount of 715,000 pounds. The island abounds witli 
mules, horses, sheep, wild boars, hogs, and fine black cattle. The homed cattle liave 
increased so much t.hat the forests arc filled with droves of them, wiiich run wild, and 
are hunted and killed for their hides and tallow. The chief birds are paroquets, turtle 
doves, and partridges ; water-fowl are numerous ; and on the coast turtles arc abun- 
dant ; mullets and shads are the principal fish. 

1199. Jamaica has been in possession of the Engii'kh since the middle of the seventeenth 
century. The climate is extremely hot throughout the year, though mitigated by various 
causes. The surface of the country is very irregular : a ridge of mountains from east ^ 
west divide it into two parts. At a small distance from the shore it rises into hills with 
gentle aodivity, which arc separated from each otlier by spacious vales and romantic in- 
cqualitteSw On the southern side of the island there are precipices and inaccessible cliffs, 
amidst which are vast plains covered with extensive canc fields. To the inequalities of 
surface that distinguish this island it is owing, that, although the soil in many parts of 
the,]Sland Is deep and very fertile, yet the productive land is but of small extent in pre^ 
porttbn to the whole. That which is actually cultivated is of a middling qusiity, and 
reqiures labour and manure to make it yield liberally. ^ 
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12(XX iMnded properly in Jamaica is In general freehold without manorial rights, and is chiefly in the 
enjoyment of individuals, thoiign there is some government and corporation territory, Estates are 
generally small, few exceeding 1000 acres : formerly they were managed by resident proprietors ; but at 
present, and for some time past, hy far the greater number have been manage<l by agents or attorneys, 
who are represented by Kuughlcy as a seitish, grasping, unprincipled set of men, “ too ignorant to be 
planters, and too ostentatious, proud, and supine, to contribute to the good of their constituents.*' 
{Planter's Guidc^ p. 8.) They often contrive, by getting estates in debt and mortgaging them, ultimately 
to become the proprietors themselves. Som(| proprietors arc so over-careful as to nave what is called a 
planting attorney, and a mercantile attorney, the latter for the sale of produce, and the purchase of im- 
ported stores for the slaves. Besides these there are travelling agents who visit different estates, and 
make annual or biennial voyages to Europe to the proprietors ; an overseer for each estate, who has both 
fr(|c white men and slaves under him j a head driver, a slave; the head cattle and mule man ; the head 
bojjer or manufacturer of sugar ; head carpenters, coopers, masons, eoppcrsinitlis, and watchmen ; a 
hut-house or hospital doctor or doctress midwife ; the great gang of able and women ; the second 
gang of ratlier weakly habits ; and the third, or weeding gang, composed of children ; cattle and mule boys, 
watchmen, invalids, and superannuated^ and young children and infants. I'he qualiflcations, duties, 
and treatment of all these classes arc discussed at length by lloughley, who gives a picture ot culture 
and management very diftbrent from any thing belonging Ut the management of landed property, or the 
culture of farm lands, in Britain. 

1201. 7'hc overseer^ who is generally known by his hat arui pipe (y/g 162 ), should be a man of intclh- 
ence, tempered with experience, naturally humane, steadfast in well-devised pursuits, of settled sober 
abits, not given to keeping indiscriminate company, or, suffbring his subor. 
dinatc white people to do so, thereby vitiating their manners ; presenting a gen- 
tleman-hko apjiearanee; keeping a regular, well-supplied, eomfortablc table, 
without profusion, not only for himself and the white {leoplc under him, tiut for 
the benefit of such .sick and convalescent slaves as require salutary and restor- 
ing nourishment Ilis business hours will be lYiily oceimicd by the concerns of 
the estate, his leisure ones in the innocent enjoyment or some domestic amuse- 
ment He must be kind and courteous to the young men under him, but giving 
or allowing tlicrn no 0 ])i>ortiinity to treat him with disresiwct ; attentive and 
hospitable to respectable straagers; cautious and wary how he suffers strollers 
to tempt his bciievoloiice. He must not capriciously or suddenly discharge his 
white people (as is very often the case), taking care that no envious or jealous 
sentiment or idea arises iii Ins mind, if his young men have merit on their side, 
or are caressed by their superiors He must keep the slaves strictly to their 
work, yet not imposing on them unusual hours, or inflicting punishment for 
every trifling offence ; luit, when jnnnvhment for crimes is necessary, tempering 
it with jirudent mercy. He niu.>t be .itcciitivc to their re<il wants, nut sutfering 
them to tease him with their trifling complaints, or tamper with him by their 
art.s, but promptly satisfying them, by enquiring into their serious grievances. Above all things, he must 
not encourage the spitit of Obea in them (w Inch is horrible), nor dishearten them by cohabiting with their 
wives, annulling thereby their domestic feJ'citms. He must not suffer their provision-grounds to be 
neglected, trespasseii on, or ruined, nor tht ir houses to be out of repair or uncomfortable , for it very often 
hajipens, that well-tbsjioswl slaves, by such freedoms taken with their wives, their well-established 
grounds ruined hy thieves or cattle, their domestic quiet and comfort intruded U]^n, or their houses ren- 
ilerctl uninhabitable by storm ^>r other casu.dty. Income runaways. Their condmet influences others, till 
at last the strengtli of thc ('"tate vanishes the evil becomes notonuns, and the plantation, of course, be- 
enmts neglected. I'ho m.^gl.^f rates are then obhgeil to take this growing evil into serious consideration. 
Hunting parties are sent out ^perhaps with little Mtccess) to tiring in the fugitives^ martial law is at last 
pro( iaiined throughout the diseased district; all sorts of people are hniasscd ; public trials are instituted , 
sonic of the ruii.iways aie never caught ; others who are brought in undergo trial, and arc convicted and 
sentenced to death or transportation for life {Roushley^ 4^). 43 ) 

1262 The head tlneer is seen carrying with him the emblems of his rank and dignity, a polished staff 
or wand, with prongy txKiks on it to lean on, and a short-handlcd flexible whip- his office combining 
within Itself a power, derivtxi principally from the overseer, of directing all londitions of slaves, relative 
to the preci.so work he w ishes each gang’ nr mechanic to undergo or exci'ute llie great gang is comprised 
of the most ixiweiful fielil negroes, and is always under his charge. I'hesc form the strength with which 
principally to c.arry into eftbet the main work in the field, and to manufacture the sugar and rum. There 
are so many [Hunts to turn to, so many occasions for his skill, vigilance, steadiness, and trust-worthiiiew, 
that the selcctlcin of a man, fit for such a place, requires circumspection, and an intimate knowledge 
ot his talents and caiiacity. A bad or indifferent head driver sets almost every thing at variance ; injures 
the negroes, and the culture of the land. He is like a cruel blast that perv-adcs every thing, and sjiarcs 
nothing i but when he is wcll-disimsixl, intelligent, clever, and active, he is the life and soul of an estate. 
He very often is an elderly or imddlo-ngcd negro, who has long been so employed. If it should be so 
ordereil, that a new bead driver is requisite to be put in commission, 1 must bog leave to lay before my 
readers my opinion of the proi»cr choice of one. 1 may err, but I hope not irretrievably He should, in 
iny judgment, be an athletic man , sound ami hardy in constitution ; of well-earned and reputed good 
character; of an age, and, if possible, an nppe.arance, to carry resiiect : perhaps aliout thirty-five years 
old , clean in his person and apparel , if possible, a native or creole of tne island, long iisoii to field work, 
and marked for his sobriety, readiness, and putting his work well out of his hands, llis civility should 
be prodomi riant, his patience apparent, his mode ot inflicting punishment mild. He should bc‘ resivct'tfiil 
to while people , suflering no freeiloins ftom those under liim, by ronveri»alion or trifling; puerile conduct. 
It is rare, indecil, to find this mass of i>erfection in a negro ; but you may obtain a combination of most of 
these virtues ; and, as to petty vices, always inherent in some measure in human nature, they must be 
liHiked over, wdien not too full of evil. The junior drivers likewise^ if possible, should be men of this 
rlescription ; but having a good master over them in the head driver, they will be induced to behave 
tolerably (//; , 711 8‘2L) 

120,3 The hihourers on a Jamaica snpar estate consist almost entirely of slave.s, creolc.s, natives, or 
Afirirans, with some fVee black.i and m' li of colour or mixed progeny. The overseers are almost always 
whites, and sometimes also tlie head drivers. 

1204. The buildings required for a sugar plantation are numerous and extensive. In a central 
sitwtion, by a stream or other suiiply of water, an extensive set of works, including an overscer'.s house, 
hd^ital or hot-house, mill-house, l.ir^c null-yard, mule stable, trash or ftiel house, cooMf and enrj»cnter’8 
shops, iMiiIing and curing houses, a distilling house, tanks, cisterns, ke , should be built, and so arrangcxl 
as all to be seen from the overseer’s house. 

120.'>. The overseer's house^ it would appear, must be both a comfortable and elegant building It should 
be built compact and convenient, not over roomy ; .and raised sufllcicntly high flrom the foundation, with 

f 'owl masonry work, to admit of suitable stores underocath, to keep all the plantation stores and supplies 
n. It should be so placed tliat all the works can be seen from it, and not ftr from the boihn^.house. 
The looms should be all on the same floor, and closely boarded with seasoned stuff Each white man 
should have a small bed-room to hlm^lf, with a glazed sash window on hinges, and a shutter to it. 'Die 
bi^.rooms should be eleven feet l>y nine each, of which five should be in every morseer’s house on a sugar 
cstite, leaving the overseer’s room somewhat largci than the book-keeper’s. A large well-covered 
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piazza, with comfortable glazeil windows (to rise and fall occasionally), will answer all the purposes of a 
dining and breakfast hall, and for walking in. l.Kargc centre halls in sfieh houses are of very little use, 
take up a great deal of room, arc very expensive, and make the luuise large, without any real eonvenienee. 
A sm.'ill back pia/za, made cointVirt'able by moving blinds with stops, would be proper for the servants. 
1 think every ilwolling-house on a plantation should have a hinall fire-place in it, with a well-raised 
chimney, for hre to be made in iH oasionally in damp w'eather ; it will be wholesome and preservative. The 
fire-place should be in an extreme angle of the dining piazza, and tlie overseer’s cooking-rooin, washing, 
room, \:c , should be apart from the liouse, though not farf^lf, conveniently fitted up, and of moderate 
size The little appendages of a hog-sty, towl-hoiise, , to raise ^mall stock in, are easily built ut a 
small expense {Rouahlcy^ 1S4, 18r>.) 

l^k). A Innc-kiln is an essential building for a sugar estate, n ronsidernble quantity of lime being wanted 
to neutralise the acid ot the expresseil juice of the cane. A fixed kiln at the works is best, as what lime 
is wanted can then be burnt at .iny time ; but it often hapjiens that temporary kilns, composed of lasers 
of stones and wixxl, with a funnel in the centre, are made in the woods, lighted and burnt, and the pro- 
duce earned home Such a kihi, twenty leet in diameter, and ten or twelve feet high, w'lJI produce lane 
enough to in ike sixteen hogsheads of sugar. (/A , ^14 ) 

l‘Jb7. The houst'i oj the .\lai'ts are grouped together on some estates, and si'attcred in different places in 
others, generally on the outskirts ot the estate 'I'liey are low cottages of one or two apartmenlc, with 
oi>en shells, and pieces of garden giound ot from one eighth to one quarter of an acre attached to each, 
and some of them are kept mxit, and have a clean, not iinconilui table, appearance ; they arc generally 
built with stone, and eo\ered with shingles • 

ll2f)8 Ever If hui/dtng compo,yin^ tht u-uiks of a stt^ar estate should be formixi of the most substantial 
materials, durable, hard, well -seasoned timber, well put together, and supported by the best imison 
work They should be sliingled instead of being thatched, and kept free from the hungry destructive 
ant, who by his mighty though diminutive eflort.s, will level a substaiitinl building to the ground 
in a short time. Prftlaining by arst'iiii is the most expedient rno^ie of gtuuig rid of them, as the living 
Will fecxl on the dead, so that the whole nest ^by de\ouniig one amdlier) aie thus killed (M, llH.) 

120ik The hve stoek oj a sunat estate consists ( liiefly of oxen, «pay etl hollcr^, .iinl mules as beasts of labour : 
the overseer generally keeps a ruling hoise, as does the resident agent or proprietor, it 'to arc such ; 
and there an* pigs and poultry, with some sheep for coiisiiinptinn. The cattle and mule& .in kept on the 
savaiiiKis or ojk'ii waste pastures, and on (iuinea grass {/^anicuni) .ind Scotch grass (/^.micuin hirtellum) 
{Jfg Id-- «'i which they are tolile<l, tetherctl, or soiled Mares and Spanish or Maltese jackasses re 
kept fi>r breeding tlie mules , and the cattle are in gi'iieral reared on the est.ite. A jack should be from 
ten to twelve haiuls high, .'ind either stubtiled or put into a close pasture, with higli firm w.ills and gates 
to It He should be regularly lorned once a day at least , should have }>ure water to drink, and should not 
be suffered to ( o\ er more than one mare daily The ni.ires should he put to him in sea.soii, and attendexi by 
an exiK‘riC'iue<f groom A proper toveniig pit should be made lor the m.ire to stand in, with a .sur. 
mounting stage lor tJic jack to stand on. They should be d.-nly led out to exercj'se, kept well cleaned, 
and by no meaiis allowed to stay out in bad w'eather, but be (oiulortably stabled, foddered, and littered. 
(/A., 141, 14ii.) 

1210. I'he agricultural operations of Jamaica are for the most part pcrfonntMl by the 
manual labour of indij^enuus slave's ; but there arc also free sen.mts, aiul tlie period, it is 
to be hojied, is rapidly approaeliing when the whole poiiulation will he en).ini'i|)ate(I. 
The soil is seldom eiflier ploughed or dug, but generally worked witli tJie hoe-pick. 


in 1774, Dr. Stokes {Yoiimfs Jnnuls of win. HH.), and others, h.a\e tried the 

plough, and sfrorigly recommend it, as doinj.; the work better and lessening the necessity 
of having so many slaves. Uoughley, however, 
who was ** nearly twenty years a sugar jilaiiter 
in Jamaica” (Ja/naka Vlanlcr s Cuule^ Ib2:j), is 
decidedly ag.'iinst it, w hether drawn by negroes 
or cattle ; botli because it does not do the work 
so well as the lioe, and because of the ditTicuIty 
of getting ploughmen aod properly trained beasts. 

It is ])rohahle, however, lliat necessity m.ay ulti- 
mately lead to the use of the plough drawn hyy 
oxen, and that the operative man in the West In- ^ 
dia Islands will in time assume the same attitude 
as in Europe. 

121 1. The affnci/’turai productions of Jamaica 
of the greatest iiujairtance are sugar, indigo, 
coflee, and cotton. The several sfiecies of grain 
cultivated in tliis island are maize, or Guinea 
com, yielding from thirty to sixty bushels an 
acre ; various kinds of calavnnces, a species 
of pea ; and rice, hut in no great quantity. The 
island al>ouiids also with difl'erent kinds of grass 
of excellent quality : the artiticial grass, called 
“ Scots grass” (FAnicum hirtf-lhim) \fg. I6ii. n), 
grows spontaneously in most of the swamps 
and morasht'H of the West Indies ; and it is so 
productive, that a single acre of it will main- 
tain five horses for a whole year. The “ Guinea- 
grass** (P. polygamuin) ( fig. iG3. b) is next in 
iraportance to the sugar-cane, as the grazing and breeding farmTare^hiefly ^pported 




Book I. 


AGRICULTURE IN NORTH AMERICA. 


19.5 


by it. Hence arises tbe plenty of horned cattle, both for the butcher and planter ; which 
is such, that few markets in Europe furnish beef of better quality, and at a cheaper 
rate, than that of Jamaica. Mutton also is cheap and good. The seeds of the Guinea 
grass were brought from the coast of Guinea, as food for some birds which were pre- 
sented to Ellis, chief justice of the islands. The several kinds of kitchen-garden pro- 
ductions, that are known in Europe* thrive in the mountains of this island ; and the 
markets of Kingston and Spanish Town arc supplied with cabbages, lettuces, carrots, 
turnips, parsneps, artichokes, kidneybeans, green jjeas, asparagus, an(l various sorts of 
European herbs, in the greatest abundance. Other indigenous productions, that may 
be* classed among the esculent vegetables, are plantains, l>.n/anas, yams of several 
varieties, collaloo (a species of Arum used as spinach), eddoes (A'liim and Catadiu/ii), 
cassavi, ami sweet jiotatoes. Among the more elegant fruits of the island we may 
reckon the ananas, or pine-apple, tamarind, papaw, gujua, sweet soj), cashew apple, 
custard apple, Akee tree, cocoa nut, star apple, grenadilla, avocado pear, liog plum, 
naesberry, mammee sapola, Spanish gooseberry, pnckly pear, anchovy pear, and some 
others, for which Jamaica is probably indebted to the bounty of nature. For the 
orange, the lemon, lime, sh.iddock, vine, melon, tig, and pomegranate, the West 
India Islands are perlia[)s obliged to their 8i)anisb invaders. The ^nnamon has been 
lately introduced, and the mango is become almost as common as the orange. The 
inounbiins are generally covered with extensive woods, contaitnng excellent umber; 
such as the ligiunii vita*, logwood, iron wood, jiigeon w'ood, green-heart braziletto, and 
bully trees ; all of wliich are to a gieat degree heavy, as well as compact and inipenc- 
trablc. Of softer kinds, for boards aiul shingles, the species aie innumerable ; and there 
are many beautiful varieties for cabinet-work ; and among these w'c may enumerate the 
bread nut, the wild lemon, and the well-known mahogany. 

121- Thi ntHuye of Ihc sug(i)-canc tn Javiaua iii some rcsJH*^■t^ resembles that of tlic hop in this 
country The grouiul being ele.iieil .iiul worked d lo«it oi more in depth, the hOts or eiiltnigs of 
cane, which aro tlie tops ot the shiM»t^ cut off about a toot long, are phinteil in rows, geiieially live 
feet dJ^laIlt, and from two to five le<*t apart in tin row, aeeording to the quality of the soil, 
more plants being allowid lor poor soil than rn h. 'I'he ground is* k( pt clear ot weeds, frequently stirred, 
and some oarlli drawn up to the plant', from each hill a number ot shoot^ are provUuod: m six 
months or more these will generally be Iroiii seven to ten feet high ; the skin smooth, dry, and brittle, 
heavy with a grey or brown jjith, and sweet glutiiious juice. In this st.ite the canes are tut, tied in bun- 
dles or sheaves, and taken to the mill lo In* div iMed ot their kaves and decayed jiarls, and then passed 
through rollers to express their juiee, iv.e ('ane plantations aie made either m May and June, nr ni 
Dttt Miber anil January, these being the ramv s«‘a>ons '1 he first luttiiig ot the canes often does not take 
plai'O till a year alter plaiilini' , but .oi C'.tablished plant.i(ion is cut over every six months In good soil 
the i»lanls will last twentv years; m inferior sods not more tlian hall the time [Ixftcrtoa Young 
Pluntn\ laaidon, ; Mtnda's Eisny on Young's Anyiais^ xvui p 2X5 ; lioug/ilcy's 

JtWiau'a linttfr, IS2i) 

121 5. Thecotfou fi/unt > yillyvntrd tn Jnniairn is a dlfTerent sjKcies from that grown in Italy, M.'ilta, and 
the Levant It is the (/ossypium harhadeiise /.r«n , a sutirutieosu biennial, growing from'six to tiheen 
leet 111 height, with lobed leaves and yellow dowers. It is propagated by llic seeil, which is set m rows, 
about fiv(‘ feK asunder, at the end of September or beginning of October, at nr.-'t hut slightly tovered, 
but, atter it is giovvn up, the root is well motikled 'J'he seed is subject to decay, when it i*. set tixi deep, 
eb]KH laliy m wet weather 'I'lie soil sliuuld nut be still’ nor -h.iUuw, as tins iilant Inis a tap-ioot The 
ground IS hoed treoueiilly, and kept vei y i l«‘an alM»ut the young plants, until they ri^e tn a moderate 
height , otlieiwise tliey .irc apt to be destroycNl by eaterpillais It gnavs from Iniir to six Icct high, and 
produces two crops annually , the first in tight months (rnni thi* time of .sowing the seed, the second 
within tour nionlhs alter the liist ; and the proniue ot eat h plant is rwknoed about one pound's weight 
I'he hr niches are primed and frmnned after the first gathering , and it I he growth is over-luxuriant, this 
should be done sooner. When great part of the pod^ are expandeil, the W(.ol is pu ked, and atlerwardfl 
rlearetl tioin the seeds by a ni.ieliiiie c alliHl a gni, coinpo'.ed ol twoor Ihreesm^lh woixlen rollers of about 
one iin h m diameter, rangeil iion/ontally, ikw and parallel to each oilier, iti^ frame , at each extremity 
they are tiMJlhed or (haniii'lleil loiigitiulmallv, coire>poiuling one with the otlier, and the central roller, 
being moved with a treadle or font-lathe, reNeiiibhiig that ol a ktiile-grinili r, make" the two others revoUe 
III contrary directions The cotton is l.nd, in '.in.ill quantities at a lime, uiion llu‘»e rollers, wlnkt they 
are in motion, and, re.idily passing between them, vtiops into a sack pi. iced underneath to receive it, leav- 
ing the Kceds, which aro too large to p.iss with it, behind The cotton thus di.scharged from the set'tls, is 
atliTW'.irds haiui-nieked, .md cleaiiscHl thoroughly from any little |)arti(Ie>i of the |Xhls or other siihstaneea 
which may be adhering to iL It is then slowed m large bags, m which it is well ircxl down, that it may he 
close* and comjiact ; and the lielter to answer this juiipo'.e, some water is every now and then sprinkUnl 
upon the (luUide of the bag, the marketable weight ol uliuh is iisu.illy three hundri'd pounds An acre 
may be (‘xjiocted to prodiu e iVoni two Iniiidrinl and forty pounds to that i|iianlity , or two himdrcHl and 
seventy pouiid.>t on .in average one's Jam . vol. in p nSd, et se<i ; and Jitoirnf.) 

121 1- 7Vvt* mdtso cu/tivafi d tn the rf'c.v/ Intl.is is the same s|k*c«'s .i.s that grown in the Indies and 
other places i^liKiigofera tinctiiri<i\ though there are varioiH species and varieties which atlbrd a similar 
dye. Indigo thnvc'fi lx;st in a free rich soil, and a warm situation, frequently refreshed witii inousture. 
llaviiig fiist chosen a proper piece ot ground, and cleared it, hiH* it into little Ireiichc's, not .ibove two mcht*s, 
or two inches and a half, in depth, nor more than toiirtc*on or tiftc'en inches asunder. In the bottom of 
these, at any season of the year, .sirew the setxls pretty thick, .md lonnc'di.itely cover themr. As the plants 
shoot, they should be fri*quently weedexi, and kept constantly clean, until they spread suflicic'iitly to covc'r 
the ground 'rho.se who cnltiv.ite great qu.intitics, only strew the sevds pretty thick in little shallow ^uts, 
InxHt up irregularly, but generally within four, five, or six inches of one another, and covered a.s before. 
IMaiitc raisecT in this maimer are observc'd to answer as veil as t hoot hers, or rather lietfer; but they 
require more care in the wecxlmg 'riiey grow to full iicrfcvt.on tn two or tin ee months, and are observed to 
answer best when cut m full blossom 'Flic iilants are emt with reaping hooks, a few nu hes alxive the root, 
luxl In loads, carried to the works, and laid by strata in the steeper. SevenU*c‘ii negroes are sufficient to 
manage twenty acres of indigo ; and one ai re of rich iuiid, well plaiitc'd, w ill, with kockI seasons and pioixT 
man.igemriit, yield five li»ndrc*«l puundj) of mciigo in twi*Ive months, for the plant ratoons ^stools, stoles, 
or tiircrs, I, e. it sends out stolones, or new gruwlhsi, nncl gives four or five crops a year, but must l>e 
replanted ufleiwards. {lirawnr.) 
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fatal habit of eatJiTg tlirt, lhan wliich notliing is more horribly disgusUtig, nothing more 
to be dreaded ; nothing exhibiting a more heart-rending gliostly spectacle, than a negro 
child possessed of this malady. Such is the craving appetite for this abominable cus- 
tom, that few, either children or adults, can be broken of it, when once they begin 
to taste and swallow its insidious sl^w poison. For, if by incessant care, watchfulness, 
or keeping them about the dwelling-house, giving them abundance of the best nou- 
rishing food, stomachic medicines, and kind treatment, it is possible to counteract the 
clfects and habit of it for some time, the creature will be found wistfully and irresistibly 
to steal an opportunity of procuring and swallowing the deadly substance. The symp- 
toms arising from it are a shortness of breatliing, almost peipetual languor, irregular 
throbbing, weak pulse, a horrid cadaverous asjiect, the lips and whites of the eyes a deadly 
pale (the sure signs of malady in the Negro), the tongue thickly covered with scurf^ 
violent palpitation of the heart, inordinately swelled belly, the legs and arms reduced in 
size and muscle, the whole appearance of the body becoming a dirty yellow, the flesh a 
quivering pellucid jelly. The creature sinks into total indiflerence, insensible to evei^ 
thing around him, till death at last declares his victory in his dissolution. This is no 
exaggerated account of the effects and termination of this >ile propensity. (/A. ,118. 1 20. ) 

1 225. T/ie agriculture of the other IVest India Islands may be coHbidcred as similar to 
tliat of Jamaica. So many different kinds of East India fruits have not yet been intro- 
duced in them ; but the great articles of sugar, coffee, cotton, indigo, j)epper, &c., ai*e 
every where cultivated. One of the richest of these islands is St. liomingo, now inde- 
pendent, and known by its original name of Ilayti. 

Sect. VT. Of the present State (f igricuUure in South America. 

1226. The climate of South Ametka combines the most opposite extremes. The 
southern parts are sulyect to all the horrors of the antarctic frosts; Terra del Fuego 
being subject to the almost perpetual winter of Greenland. Even under the torrid zone 
the cold is extreme on tlic Andes, “and the heat and moisture equally extraordinary in the 
phuns. The surface of the country is remarkably irregular ; there arc immense chains 
of mountains which stretch along the western coast from the one extremity of the country 
to the other. 3Iany parts of the interior arc still obscure; wide regions on the great 
river Maragnoji being covered w'ith impenetrable forests, and others flooded by the 
inundations. In the south there arc vast s<iliuc plains, and small sandy deserts and savan- 
nas. Tliis country Iwing, or having been, almost entirely under tlie Spaniards and 
Portuguese, the cultivated p.arts displ.ay a slovenly agriculture, sometliing like that of 
Spain ; the varied and abundant products of the soil depending more on nature than on 
man. Indeed minerals have always been more the objects of European nations in Soutli 
America than vegetables. — After this general outline we shall, without regard to the 
recent political changes, offer such slight notices of Soiitli American agriculture as we 
have been able to collect, under the divisions of Teira Firma, Peru, Cliile, I*.uiiguay, 
Brazil, Cavemie, Colombia, Siirin.'im, Ama/onia, and Patagonia. 

1227. The climate if Terra Firma is extremely liot throughout the year. From iJie 
month of May tt) the end of November, the season called winter by the inhabitants, is 
almost a continual succession of Ihiiiider, rain, and feinpestti ; the clouds precipitating 
the rain with such inipetnosity, that the low lands exhibit tlie appearance of an ocean. 
Great part of the country is in consequence almost continually flooded ; and this, toge- 
ther W'ith the excessive heat, so impregnates the air witJi vapours, that in many of the pro- 
vinces, particularly about I’apayan and Portobello, it is extremely unwholesome. The 
soil of this country is very different, the inland parts being exceedingly rich ;uid fertile, 
while the cOiasts are sandy and barren. It is impossible to view', without admiration, the 
perpetual verdure of tlie woods, the Itixiirianee of the jilains, and tlie towering height of 
the iiunintains. 'I'his country produces com, sugar, tobacco, and fruits of all kinds ; the 
most remarlvabie is that of tlie manyaniJJo tree ; it Ix*ai’s a fruit resembling an apple, but 
which, under this appearance, contains a most subtile poison. The bean of Carthagena 
is oboiit the bigness of a common Uviii, and is an excellent remedy for the bite of tlie 
most venomous serpents, which are very frequent all over this country. 

1228. Tn Peru the soil is thy and has no rain, vegetation being supported by immense 
dews. The tndy spots capable of cultivation are the banks of the rivers, and other places 
susceptible of being artificially irrigated. Tlie improvement of tlie mines is, or ought to 
be, the first object of .attention in this singular country. 

1229. ChiJe is an extensive, rich, and h.*rtiJe country. The climate is the most deli- 
cious in the new world, and is hardly equalled by tliat of any region on the face of the 
earth. Though bordering on the torrid zone, it never feels extreme heat, being screened 
on the east by the Andes, and refreshed on the west by cooling sea-breezes. The tem- 
perature of tlic air is so mild ^id equable, that the Spaniards give it the preference to that 
of the soijtlicm provinces of their native country. The fertility of the soil corresponds 
with the benignity of the dimate, and if is vvonderfully accuinniodated to European 
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productions. The most valuable of these, corn, wine, and*'oil, abound in Chile, as it 
they had been native to the country. The soil, even that part of it which has been long 
in tillage, is so little degenerated by producing successive crops, that no manure is neces- 
sary. The grain, as some say, yields from 100 to 150 ; but by a more moderate and just 
estimate, as it is stated both by Molina and in l*eyrouse’s Forage, from 60 to 70 in the 
midland country, and in the maritime 40 or 50. 



from whu h they sprujR 


Parnguai/ is a fertdo province, and siiigularly j^rolitic in native \cgetables. The 
climate is extremely hot ■ the surface of the coiintrv consists generally of extensive ])lains; 
but some tracts are very mountainous. The soil is every vvheie rich and deep; and the 
native pastures so excellent, tliat the immense heids of wild oxen which feed on them are 
only valued for their skins ; the flesh being left to be consumed l»y ravenous beasts and 

birds. Among the agricultural products may be mentioned the p»)tiito, of which they 

have several sorts of a large si7e ; red, white, and vellow <‘ott()n ; mai/e, wheat, and the 

vine. The last is greatly injured by the ants; hut where that 

insect is kej)t under, the wine of Paiaginiy is excellent. 'I'lie 
bean, pea, melon, cucumber, lettuce, turnip, mustard, cress, leek, 
onion, asparagus, and other European vegetables, are found wild 
ill the plains. The forests abound in the most valu.ible trees, 
among which is the Ciiiclionr/, or Jesuits’ bark, so c.illed because 
the Society of Jesus settled there had originally the monopoly of 
this medicine; the sarsapai ilia, s,issafias, guaiaciim, dragon’s 
iJood, mix vomica, vanilla; Tlicohroina, or chocolate plant (Ji>^r, 
167.) ; and several species of the Ceralonia, the seeds of whicii are 
ground and made into bread. Palms, figs, })caches, ])omc- 
granates, lemons, and oranges are ciiltiv.ited ; and the jujube, inul- 
' ‘ oriy, granadilla, banana, pine-ajiple, and a great variety of 
flier fruits, aie found in a wild sliite. Of tlie live stock, the 

most abundant arc tlie ox and the camel; but thciX* ^ 1(;>^ 

are horses, asses, sheep, many wild swine (Jii'. 168.), 
and poultry. The hear, elk, deer, ostrich, and others, ^ 
are in a wild state. 

I ‘282. Brazil is the most extensive empire in V 
South America, rivalling Europe in si/e, w'hilc its ^ - 

provinces may lie comparetl to tlie territories of Ibi/opean sovereigns. It enjoys a 
climate hut little inferior in salubrity to that of Cliile, but less variable, as the interior 
is not travericd by chains of lofty inountains. The climate of the Sertoens (a 
general name for the inland country) is colder in winter, ’and warmer in summer, than 
that of the inaritirnc parts. The first of these peculiarities is caiisod by i\A gre^ater 
elevation; and the second, by its saiuiy arid nature, and Ity the air not liciug cooled by 
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the delicious sea breezes the coast. During the rainy season (which is the tropical 
winter) the nights are sometimes chilly ; and, although the thennometer is seldom lower 
than 68° or 65°, the warmth of a fire is found desirable. This coldness is principally felt 
in Minas Geraes (the most mountainous part in Brazil), and in the other provinces beyond 
Rio de Janeiro. In comparison of the extent of the country, the rivers are very few ; 
and nearly throughout the interior ^here is a general deficiency of w'atcr, even for the 
purposes of life. During the dry or summer season the heat is excessive, yet it is 
neither unhealthy nor very oppressive, being mitigated by the sea breeze, which usually 
sets in about half past seven or eight o’clock in the morning, and continues until sunset. 
• 123.‘3. The vegetable productions of Bra^M are numeroii-. and important. The 
extensive cultivation of the sugar-cane and cotton plant has, of late years, given an 
importance to its commerce fiu* greater than that of any other neighbouring state. The 
sugar plantations are confined to sr short distance from the coast, on account of the 
superior quality of the soil (a red clayey loam) and the dilliculty of conveyance in a 
country where regular carriage roads do not exist. Cotton thrives best on those 
poor, shindy, and dry lands, which are met with at a distance from the sc'a ; it is, there- 
fore, cultivated only in the interior, and is brought to the coast on the backs of mules and 
horses, frequently from a liistance of 150 miles. Coflcc luis not yet been cultivated 
very extensively, although it thrives remarkably well, particularly nAr Rio de Janeiro ; 
wheat is only ])roduced in the milder provinces of the South, and even there but spar-f 
ingly. Indeed, the “ staff of life,” throughout the greatest part of Brazil is the man- 
diocca, known in the West Indie's by the name of cassava ; the root, being divested of 
its poisonous juices by pressure, is rasped or ground so as to resemble siigo ; and, being 
boiled, forms the principal sustenance of the great mass of the people. 'I'hc cultivation 
of the plant is easy ; it will thrive both in the richest and jiooiest soil, and vast quantities 
arc grown in the saiuly (or tabulara) tracts of Raraiba, M.iranham, and Pernambuco. 
As we approach the soiitliern provinces, the mandiocc.a in sotne measure gives place to 
the maize or Indian corn, which, although less nutrilioiis, is much esteemed both by 
man and beast; its culture however is moie confined, as it requires a good soil and 
fre<pient moisture. Rice is grow n but sparingly, and not in sufficient quantities to 
make it an article of commerce. Besides these esculent vegetables, there are many 
others, either indigenous, or introduced by the Portuguese fiom their African posses- 
sions ; among these may be reckoned the ochro, the ditferent species of Ca])sicum, yams, 
and love apples. 1 believe the potato is unknown in Brazil; several attempts were 
made in 1817 by the English lesidents of Pernambuco and Bahia, to cultivate this root 
from the English stoik ; but they were conqiletely unsuccessful. The tobacco of Brazil 
is well known, very extensive tracts in the vicinity of Bahia are entirely coveied with 
this iilant, which flourishes best in a light sandy soil ; although great attention is paid to 
its cultivation, the leaves arc dried in a, careless way, and the subsequent operations 
conducted in a most slovenly manner. The fruits are in great variety : besides those 
common to the West India Islands, and other parts of tropical America, as the cocoa nut, 
pine-apple, jdantaiii, banana, mango, jack, ciistaid api>lc, orange, and citron, there 
are several others jjcculiar to this country, and only known by Indian names. Those 
above enumerated are only to be met with near the coast; hut the cashew tree, so valu- 
able for the astringent qualities of its fiiiit, covers extensive tracts in the interior of 
IVrnambuco and Paraiba, where the soil is loose*, s.andy, and arid. In similar situations 
aie also to be seen many kinds of guava. While the fruit of the larger species of passion 
flower (P.issitlora) is much esteemed for the coolness and delicacy of its pulp, the 
European fruits, which thrive so well on the table land of Mexico, and on the sides of 
the C’ordilleras of Cliile, vvitlur and die beneath the fervour of a Bnizilian sun. The 
vine, indeed, is sometimes seen in the gardens of the rich ; and Iheie is no doubt hut 
that it might be cultivated with comiiletc success in the southern provinces; but this 
has been hitherto prevented by that short-sighted policy of the mother country, which 
jirohibited both the vine and the idive from being planted in any of the colonies. 
Agricultifre and gardening, in slioit, are heic in their infancy. There is, indeed, a botanical 
garden both at Rio de Janeiro and IVrnambuco; but the first is neglected, and the 
last, existing (in 1816) only in name, is a wilderness. The jirivatc gardens of the 
higher classes usually consist of orange, citron, and lime trees, planted in rows, 
intemn'xwl with a few heavy earthen jiots of China-asters, pinks, and other common 
plants vif Europe, here esteemed liecause they are exotic ; while, as in other countries, 
the most lovely creepers and flowciiiig shrubs grow in the thickets and fences, 
totally disregarded. The wood.s and forests abound with innumeiabie medicinal 
plants, as the castor, (wo species of contrayerva (Dorstema rotundifdlia and peruam- 
bueanaof Arruda),tlie iiinao, the aiigelim {Skolenumi pernambucf’nsis Jrru.)^ and many 
others, the names and (pialities of which, the Brazilians, from some unaccoiint.able fancy, 
studiously conceal from Eiirnieans, although they willingly administer them as pre- 
pared medicaments wlieii applied to. The most valuable dveiiig wood is that bearing the 
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name of tbc country : the monopoly whicli the crown assiignedi of cutting and export, 
ing it, was so aibitrary and vexatious, that it has been used> as fire.w'ood by many of 
the planters, to conceal from the revenue officers that it was found on their lands. Its 
produce has long been gradually diminishing, and unless some judicious measures are 
adopted, tliis valuable wood w'ill be^t^iy lost in a ^ir'jeors*' There are many otlier 
beautiful w oods fit for omamentalTunuture, but- n^nc itre So well known as tlie rose 
wood (said to be a species of Jacardndd)f tejiich o( late years become so fashionable 
ill this country. Numerous speejies laued. «ifid myitle abound in' the foresbj^,; the 
Mimosa seusitiva, or sensitive pUuit, will .siini||imes fonn imp^ctrable thicluks on the 
sides of the ponds and rivers ; while the .varitMm species of Ao^^lli^ as fdso the crinisdn 
passion doWer, are more paiticulai:!^ natives of the sputliern provinces. 

1234. 77i<r botftnists Europe haoe hmg l^een ttnacfuaijt^’.tPUh the which the true 

Ipccacuana y and even those.vno have recently tntvciicd in Briirtl appear to have fallen iiitoaoniajulstakea 
on this subject. In fact, there are tvo plants essentially veiy diftbrent, but whHfh, ftom possessing the 
same mediciiuil qtialities, hai« long passed under the same name, even ifi BrgkiL )'he opinion^ of the 
accurate Arruda, whose name as a botanist may rank lyitli tl^e first In Knrope,b^^Wl^o li^ed and 
died in Brazil, may be considered, on this question, as derisive. He cqnsideirs rhe truQ ipecacuana. or 
biccacuanha preta of the natives, as belonging tu a new genus This plant he calls Ipeeacimna ofhcinMis 
(Cent. E/a?iL) i it grows in the southern provinces, ahd requires shade. The other, esrlled by the Bia. 
zilians the white sort (/ Branca), is the Fombklia I/K-carutm/ta of Vandel: this is found in considerable 
abundance in the sandy tracts of Pcrnatnbuco and Paraibn, and its root, viKen dried and pounded, is 
much used in these provinces as a gentle purgative, it likewise promotes penp)ratiou,juid possesses 
stimulant qmilitie.s (Su'amson’s MSS.) 

12,15. The put tice (Lt’cpthis Oflarta) is one of the greatest ornaments of the woods; iij v{nmensc stem 
is above a hundred feet high, and .spreads into a majestic and vnuUctl crown, which is extTQn>My benntiw 
fui in the spring when the rose-coloured leaves shoot out, and in the flowering season iVom the large w hitc 
blossom.s. The nuts, which have a tliick shell, are of the size of a child’s head, with a hd which is hnwe 
all round, and which at length, when the weight^of the fruit turns it downwards, scimrates, and lets the 
seed tall out In a high wind it is dangerous to remain in the woods on account of thcae Jieavy nuts 
falling from so a height. The sceils are collected in great quantities by the Indians, who .ire 
extremely tond m them, and CMthor cat them raw, or preserve them roasted and {wunded, ui pots, and 
the shells theinselveii are usetl ait drinking cuns. (Sptr, voi. ii p 222 } 

1236. Dr. Arruda has described several of the tnv.st valuable of those indigenous plants whose fibres are 
adapted for economic purposes. The most important of these are, — 1. The caroh (BromMm varieg\ta Ar.}, 
found ill great abundance in the Sertoeus of Paraiba and of the northern provinces : Uie fibres of the 
leaves are of two kinds; from one, a very strung cordage is made, vvhilc the other is uianufuctured by 
the flslicrmen into nets, and soinatlTnes into a coarse cloth, when care is taken in preparing the thread. 

2. The Crauata de Kcdc (UromHm ^agenkria Ar.) is conlincil to the mantunc parts ol Pernambuco and 
Paraiba : the leaves are from six to nine feet long, and the fibres so strong, and at the same tune so fine, 
that cables made from them are much superior in strength to those ot Euroi>c, while they are equally 
well adapted for sail-cloth Or stockings The mo&t dehc.'itc fibres, however, are those procured fVom 
the leaves of the ananas JJromM/a as they are capable of bc*ing manufactured into cloth of 

a superior quality Other plants possess the s.ame qualities, though in an inferior degree. 'I'he Bra- 
zilian government has hitherto paid little attention to these matters (Su>ainsun\s‘ MSS.) 

1217. Brazil likewise jiroduces a species tf croton, the leaves of w hich are sometimes used as a substitute 
for the tea of China. Some jears ago, the government evinced a great desire to introduce and cultivate 
the genuine tea plant, and actuall) induced several Chinese to settle near llio dc Janeiro, for Uie purpose 
of superintending its culture: the plan, however, from oome jealousy or mismanagement, was abandoned 
before it iiad received a fair trial. A similar proji'ct was formed lor introducing the cochineal insect, 
but which, from similar causes, proved e<iual]y aliortivc. There is every reason to believe, however, that 
both would have succeeded under prijfier management. {Swautson’s MSS ) 

1 238. The lice stock cf Brazd chiefly consists ol* horned cattle, which arc pastured in great 
numbers in the interior of the southern provinces. The liidcs arc sent to Europe . and 
the flt*sh, after being cut into long stripes and dried in the sun, becomes an article of 
considerable internal coniincrce. Paniiha and llio Grande are jiaiticularly celebrated 
for this traffic. I’resh meat, even in iiiarifiinc towns, Ciannot always be had, and i.s at all 
times dear. Swine arc goo<l, but sheejp and goats are almost unknown. 

1239. Cnvics of different species, porcupines, at madiilos, and otlicr wild animals, abound 
in some of the forests; most, if not all, arc eaten by the native Indians and the Bra- 
zilians : the former do not even 
reject the monkeys. In some parts 
of the interior are small ounces, 
but they seldom shnw themselves 
by day. Hammocks made of net- 
w'ork are universally preferred to 
beds ; and from being of little va- 
lue, they are generally pos.scssed by 
the poorest natives, who suspend 
them between bcama in the house, 
or trees in the open air. {Jig. 169.) 

(76.) 

1240. Ca^mne or French Guiana, 

IS a fertile country, and has been 
long well cultivated by the colonists. The climate is salubrious ; the surface of the 
country is not mountainous, but abounds in hills and forests ; the soil is in general 
uncommonly fertile, and the productions it yicld.s arc of excellent quality. The Cayenne 
pcpi>er (Capsicum ^nnuinn, «ind other species) is a noted produce of this country, and, 
with sugar, cocoa, codec, indigo, maize, cassia, and vanilla, forms the chief article of iti 
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commeroc. The interior ptyts, though much neglected, and remaining obstructed by 
thick forests and underwood, feed, ncvertlieless> a great number of horses, sheep, goats, 
and cattle, which roam at pleasure : tlie beef and mutton' arc reckoned excellent. 
{Maison Bustique de Paris, 1763.) 

1'241. Colombia is a fertile ti^act of country, Math an irregular surface and w'arm 
ch'mate. An association was formed iniLondon some years ago to^send emigrants tliither. 
A million of acres were granted to besides several important exemptions, by the 
Colombian, goveiminent. A hundred and .ninety-one persona left Scotland to settle 
there in 1625; but, according to the suyitfintcndent^ they were such a set, of people, 
with a very few exceptions, as could hot have been procured In any country^ They had 
every advantage, but acted as if resolved to avail themselves of none. Tct, by the 
surgeon's report, the most sickly ndphths in the year were passed over by a population 
bf drunken adults, and a large proportion of children, witli a rportality of about one 
fifth than that oT the most healthy parts of Europe. Mr. Powles is perfectly 
justihed in his 1Sec|aration, that the defaulters ^ this transaction are the settlers them- 
selves* They" are the parties who have not performed their agreement ; and who, by 
their own misconduct, have brought a very heavy loss upon the association ; and what is 
more to be regretted, Imve greatly retarded the progress of an undertaking calculated to 
produce the most extensive advantages both to Colombia and Great J^titain. We trust 
the success of this wise and benevolent experiment is retarded only. Tlie million of 
acres granted to this company present a very different prospect and security from those 
golden bubbles which the Reports of Messrs. Head, Andrews, and Beaumont have by 
tills time blown aAvay. {Ed. Itcv., Jan. 1828.) 

1242. Surinam is a low moist country, which has been in part studded with wooden 
houses {Jig, 170.), 
and \vell cultivate<l 
by the Dutch. The 
climate is hot, and 
is the most un- 
healthy and pcsti- - 
Icntial in South 
America, iilthoiigh 
the heat in some 
measure is tem- 
pered by the sea breeze. Tlie surface of the country is little varied by ineijualities. 
'I he uncultivated parts are ciwered wdth immense forests, rocks, and mountains, some 
of the latter enriched with a great variety of mineral substances ; and the whole country 
is intersected by very deep marshes or sw^amps, and by extensive heatlis or savannas. 
The soil is, in general, very fertile ; and its fertility may be ascribed, not only to the 
rains and wannth of this climate, but also to the low and marshy situation of the country, 
wdiich prevents the intense heats from destroying vegetation, and to the extreme richness 
of the soil, particularly in those parts that arc cultivated by European industry. 

1243. The qn'indpdl products of Surinam are tobacco, sugar, coflee, cocoa, cotton, and 
indigo. The <piassia tree, or liitter drug, used by the porter brewers, grows wild in the 
w'oods, and was first exposed'^br sale by a native called 
(^luissi, after whom the tree is named. The cabbage 
tree is abundant ; and under the rind of the piilms is 
found the Curculio y^aluiitruni I.in. (Jig. 171. a), the 
larva of which {h) is eaten by the natives as a luxury. 

A wry interesting account of this colony is gi\en by 
Captain Slcdman (Journalf 2 vols. 4to, 1 794), who filled 
an important military situation there for several years. 

This gentleman, in the midst of the most arduous duties, 
contrived lo make himself tolerably comfortable lie 
built a country house there {Jig* 172.); kept a wife, 
pigs, bees, sheep, and cattle, and had children and 
slaves. He lived by turns witJi his family in a hoiise^ 
and with strange women in the w-oods, w'here he 
slept in liaminocks (Jig* 173.) and adopted many 
of the practices of the natives. He made many skctchesy and kept a journal ; and 
after many years full of interesting adventures with the rebellious natives, and of endearing 
scenes with Joanna his local wife, he came home and wrote a very entertaiiiiiig account 
of what he had seen and done. (See Stcdman*s Surinanif 2 vols. 4to, 1794.) 

1214. Amazonui is an extensive, unconquered, or at least uncivilised, country. In so 
f:ir as it is known, its climate is more temperate tlian might be expected fiom its geogni- 
pliical position. The surface of the country is clothed, in most places, by inter- 
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minable forests, and its 
immense river is well 
known. The soil of a 
small settlement formed 
by tlie Portuguese is 
very fertile, and pro- 
duces corn, grain, and 
all kinds of tropical 
fruits ; besides a variety 
of timber, as cedar, brazil 
wood, oak, ebony, iron 
wood, logwood, and 
other dyeing woods ; 
and also cocoa, tobacco, 
sugar canes, cotton, cassava root, potatq^^s, yams, sarsapatilla, gums, raisins, balsams of 



various sorts, pine-apples, guavas, banaiuis, &c. 

173 


The forests abound with wild honey, 



and also with tigers, wild boars, buftaloes, and ca\ies , while the trtje Amazonian parrot, 
W’ilh a green plumage and pale yellow fiont (//V. 17-1.), is found in vast flocks, and 
annually exported to all paits of Kuiope. The rivers and 
lakes ailbrd an ample supply of tish, m.iiiattas, and mud- 
tortoises ; but the alligatois and water serpents render lishing 
a dangerous employment. The trees, fields, anil plants are 
verdant throughout the year. 

1 2"15. Pataiioma consists mostly of open deserts and savannas, 
with a few willows on the rivers. It seems to enjoy a tem- 
perate but rather cool climate ; but, separated in the middle by 
the vast rnounUiins of the Andes, one part of it differs wideiy 
from the other. North w'ard of Jai l*Iata, tin's part of South 
America is covered with wood, and stored vvith an inexhaustible 
fund of large timber; but, southward of that river, there is 
scarcely a tree or shrub fit for any mechanical purjiose ; yet 
even this seemingly barren country lias some good pastures. 

There are numerous droves of wild horned cattle, and abun- 
dance of horses, lioth originally introduced ]>y the Spaniards. 

121G. Of the South Afnenccm islands, that of Juan Fernandes abounds in pasture, cattle, 
and woods; and Terra del Fuego, amidst its lioriible snows, exhibits a vaiietv of plants. 
The Falkland Islands contain number of fowls and plants, v^mewiiat resembling those 
of Canada. Georgia is a field of ice, in which, or in any of the other islands, there is no 
cultivation whatever. 



BOOK II. 

ACRICULTCRE as INFLCFNCEW BY CEOGRAPIlfr L, PIlVSlCAr,, CIVIL, AND rOIITICAL 

CIRCIJ MSTANCES. 

1 247. /t^fricultVTC, ( onsidered with rciiard to climate, tcm'Uorud surface, and secic/y, presents 
some features which it may he instructive to contemplate. Whoever has perused w'ith 
attention the outline which we have now concluded of the field culture of the different 
nations of the world, must have a general and enlarged view of that art ; and must ne- 
cessarily have c.bserved that there are different species of territorial culture, founded on 
difference of geographical position or climate, difference of physical circumstances or 
surface, and difference of civilisation or human wants. The object of the iiresent Book 
it to characterise these different species, and to refer to tlfbin tlie proper districts through- 
out the world. . * 
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Chap. I. 

A^rimllure as injiiicnced by Geographical Circumstances* 

1248. The influence of climate extends not only to the kind of plants and animals 
to be* reared, but also to the inode of rearing. A few useful plants are universal, and but 
a few. Of tliose belonging to agriculture, we may enumeiatc most of the annual 
pasture or hay grasses, ancl, of tlie cereal grasses, the wheat, rye, and barley. Tlie 
oat, the pea, bean, turnip, potato, and the perennial pasture grasses, will neither thrive 
in very hot nor in very <‘old climates ; tlie maize, n^illet, and rice can only |je grown in 
warm countries, and the oat in temperate regions. The roots and fruits of what are 
denominateil hot climates, as the yam, planlaiu, bread-fruit, &c., are limited to them; 
.uul equally so the timber trees of temperate and torrid regions, as the oak and pine, the 
mahogany and teak tree. 

J24‘). Animnh as well ns plants nrv a.(lcctcd by climate. Some animals arc univer- 
sal, as the ox and swine, win'ch are found in every latitude ; others a7e limited in their 
range, as the rein-deer, camel, elephant, and, considered as a dome.sticated animal, the 
shei'p. 'J'Jie horse and ass are nearly univervil, but cannot be substituted for the rein- 
deer. The shee]> will exist in Indi.iand also in (Jreenland, but loses its useful charac- 
ter in both conntiies; in Greetdaiul it re(|uiies protection during nine months of the 
year, and in India the wool is changed to hair, and the carcass is too lean for the 
bu teller. 

12,'30. The niann^emenl recpiired for both plants and animals depends materially on cli- 
mate. It is not easy for a person who has never been out of Ihitain to conceive a just 
idea of the .apiatic culture even of Italy or Spain. In these countries though most crops, 
whether of grain or roots, require wateiing, jet some in the lainy season maj be obtained 
in the U'^iial w'ay, .is melons in Italj and onions in Spain. Hut in Arabia, IVrsia, and 
Iiuha no culluie c.ui be undeitaken without water, e\ci|)t in the upper regions of 
mountains. The fundamental process of cultuie in these countries is to prepare the 
MU face for the lecejition of water, ami its cii dilation in trenihes and gutters, and to 
procure the water by raising it trom wells or riveis bj in.iclunery. Wherever the surface 
c.mnot be irrigated, no legular culture* need be attempted uor com crop expected. Nature 
ill such situations produces |)eriodical ciops of annual succulents or bulbous-rooted plants; 
and man might, peihaps, to a ceitain extent, turn this circumstance of climate to account, 
by changing the sorts of annual bulbs, &c., from such as are useless, to .Midi as are 
useful. 'I'lie onion or edible crocus or cyperus might, perhaps, be substituted for the 
ixia of the (’.ipe; tJie sesaiuuni, or some rapid annual, furnishing useful seeds or 
heihage, for numerous annual weeds ; and the cochineal cactus for the showy but useless 
niesemhrjaiitlienuiiiis and stapidi.is of the African wastes. These, liowever, are only 
suggestions. 

12.51. Culture in the north of depends for the most part more on draining lands 

of their su|)erniJoiis water, than on artifici.il supplies of that element. Wlien irrigation 
is applied it is limiteil ontiiely to grass lands ; ami that not for the )nirj)0.s0 of supplying 
such lands with moisture, hut for stimulating hj' inaniire held in solution hy the water, 
ami for increasing or inaintaiiiiiig heat. The gre.atest care is reijuisite to prevent this 
mode of watering from })roAing more injurious tlian useful ; but little danger results 
from the .ipplicatiou of w.iter in hot countries, an<l there it is valuable by moderating 
latlier than increasing the temperature of the soil. Water in the north of Europe is 
generally supplied in more than sufticieiit qiiaiititj' hy the atmosphere ; and, therefore, one 
great object of the cultivator is to keep the soil thoroughly drained by surface gutters 
amt subtei raiii'ous comluctors ; to keep it ])ulveriseil for tlie moisture to pass through, 
and for tlie roots to extend themselves ; well stocked with manure to supply’ nourishment ; 
freed from w-eeds, to prevent any of this nouii.shment from being vyasted; and to 
admit tJie light, air, and weather to the useful plants. In the hot countries keeping the 
soil free fiom weeds is generally a duty easily \)erfonned, and often rendered un- 
necessary; for whenever w'ater is withheld, even in the south of Spain (745.), every 
living plant is huriied up with drought. It is remarkable that in the must northerly 
parts of Europe and America the same effect, especially as to fibrous-rooted perennials, 
is pnxluced by cold ; and in Russia and New England, where there is scarcely any 
spring, the agriculturist has only to ]>Iough »mcc, and sow in the same waj’ as in the 
hot valleys of the .south of Spain, and in South America, w here vegetation is as rapid 
from the accession of moisture, as it is in the cold plains of Russia from the influence of 
the sun during tlie Jong day^ of a northern summer. In hot countries, putrescent 
manures •are not altogether neglected, but they are much less necessary than in cold 
countries, and can be done without wheiv llieie is abund.'Uice of water; there, water, 
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intense heat, and light, a consequently moist atmosphere, and a soil well pulveribcd by art, 
supply every thing necessary for luxuriant vegetation, 

1 252. Hence it is that agriculture considered geogi'apfiically admits of two grand divisions : 
tliat of the cold climates, which may be called agriculture by draining and manures ; 
and that of the hot climates, which may he call^'d agriculture by irrigation. To the 
former belong the greater part of Europe, the north of Asia, the north of America, 
and part of the Australian isles ; to the latter, Egypt, Persia, India, China, Africa, 
great part of the south of America, and part of Australia. As intermediate between 
agricuiturc by watering, and agriculture by draining, may be mentioned that mixed culture 
by watering and manuring which prevails in the south of France, Spain, and Italy ; and 
as opposed to the aquatic culture of the torrid zone, may be placed the rural economy of 
tlie arctic circle, which, from the prevalence of cold and ice, precludes all culture of the 
soil, admits little else tliaii the growth of mosses and lichens, and is therefore limited to 
fishery and the chase. 

1253. These leading divisions of culture ate hyno means so absolute as to be determinable 
by degrees of latitude, so much depending on physical circumstances, as elevation, soil, 
'*‘^pect, island or continent, &c. ; but as an approximation »vhich may impress some 
general ideas on tk j mind of the practical agriculturist, we submii the following : — 

1254. The agriculture of irrigation may be consiilered as exteniling ih‘rf y_five degrees 
on each side of the equator. 

1255. The agriculture of manures and irrigation from the thirty-fifth to the forty-fiftli 
degree north and south ot the equator. 

125C. The agriculture cf draining and manures from the forty-fifth degree, north ami 
south of the equator, to the sixty-scveiith degiee or polar eircle. 

1257. The arts of fishing and hunting, as the only means of subsistence, from the sixty* 
seventh degree, or polar circle, to the pole. 


II. 

rJgticulture as iiifluenced by Physical Circumstances, 

1258. The physical circumstances which principally a feet agriculture are tempcratuie, 
light, elevation, moisture, and soil. 

125i). Temperature and light have the most powerful influence both on the culture of 
plants and rearing of animals. Elevation, when not consideiahle, a<hnits of being ren- 
dered subservient to the processes of culture, and to the habits of difl’ereiit plants and 
animals; moisture may he moderated or increased, soil improved, but temperature and 
light are in a great measure beyond human control. Tlciice it is that the plants jiml ani- 
mals under the management of the husbandman do not altogether depend on his skill or 
choice, but on his local situation. Not only the maize, rice and millet, which arc such 
valuable crops in Asia and Africa, are incapable of cultivation in the noith of Europe ; 
but even within the extent of the British isles, sonic kinds of grain, pulse, ami roots can- 
not be grown to such perfection in certain districts as in others. 'I’hus tlie Angus variety 
of oat w'ill not come to the same perfection, south of London, that it <Ioes north of York ; 
and, of different varieties, the Dutch, Polish, and potato oat will succeed better in a warm 
climate, than the Angus, black, or moorland oat, which answer best fur cold, moist, and 
elevated districts. Ihe turnip arrives at a greater size in Lancashire, Berwickshire, and 
Ayrshire, than it does in Kent, Surrey, or Sussex, even Jidmitting the best possible manage- 
ment in both districts. The pea requires .a dry soil and climate, and more heat than the 
bean, and consequently thrives much better in the south of England, in Kent, and Hamp- 
shire, than in Scotland or Irelaml. Hops cannot b cultivated advaiihigeously in Scotland, 
nor clover seeds, except, perhaps, in a few very favourable situations. Even wheat does 
not come to maturity in many parts of that country in ordinary seasons. It is certain 
that tlie perennial grasses thrive best where the temperature and light are moderate through- 
out the year, as on the sea-coast in various countries, where mildness is obtained from 
the influence of the sea, and light from the alweiice of a covering of snow ; and also in the 
south of England, where the snow seldom lies, and where the temperature is moderate^ 
and the nights not so long as they arc farther north. It is equally certain tJiat in 
America and Russia, where the cold is intense during winter, and the plants on the sur- 
face of the ground are dqirived of light for six or seven months together by a covering 
of snow, all herbaceous vegetation is destroyed. Contrasted with these tacts may be 
mentioned, as equally well ascertained, that annual plants in general attain a greater 
fcize, and a higher degree of perfection, where the winters are long, and the suinmerx hot 
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and light ; the r^n of which seems to be that the alternate action of heat and cold, 
rain and icc, meliorates the boil and prepares it better for the nourishment of annuals 
than it can well be in countries where the soil is not only harder naturally (for all coun- 
tries that have long winters have soft soils), but more or less occupied by perennial weeds, 
insects, and vermin. In cold countries the insects are generally of that kind whose eggs 
go through the processes of the larva and chrysalis state under water, and land reptiles 
are generally rare. 

12(jO. Elevation, when considerable, has an absolute influence on agriculture. The 
most obvious effect is tliat of obliging the agriculturi.st to isolate his dwelling from 
those of other cultivators or villagers in the plains, and to resi'h- on his farm. This is 
well exemplified in Switzerland and Norway. We have already noticed the judicious 
reflections of Bakcwell on the subject as referable to the former country (337.), and 
have also referred to those of Dr. Clarke respecting Norway (602.). The latter author 
has depicted these alpine farms, both with his elegant pen and skilful pencil (Jig. 175). 


175 



The fiunneries are geiier.illy built with fir planks, and co\ere<l with birch bark and turf, 
'I'lie inhabitants chielly live by the dairy, and seldom see their neighbours or any human 
being beyond tlieir own fire-side, excejit on the Sunday mornings when they go to 
church, and on the Sunday aftei noons in sunmier when they meet to dance (Jig. 176.) 
and amuse theinselvi'S. 

1261. As elevation is kmnen to lessen 
temjK'rature in regular gradation ac- 
coiding to the altitude above the sea, 
its influence on plants and animals must 
correspond. Tliree hniubed feet in 
height are considered nearly eijual to 
half a degree of latitude, and occasion 
a difference of temperature of nearly 
twelve degrees of Fahrenlieit. Hence 
it is that the agriculture of the temperate, 
may sometimes be adopted in the torrid, 
zone ; and that some of the mountains of 
Jamaica will produce, between their base 
and summit, almost all the plants c»f the world. Hence, also, that even in the limited 
extent of the island of Britain, a given elevation on mountains in Devonshire will be 
adapted for an agriculture diflerent from that required by the same elevation on the 
Cheviot, Grampian, or Sutherland mountains ; and while wheat ripens at six hundred feet 
above the level of the sea in Cornwall, oats will hardly ripen at that height in tlic Western 
Isles. 

1 262. Elevation exposes plants and animals to the poxvej^ul operation of wind, and in 
this respect must influence the disposition of the fields, fences, plantations, and buildings 
of the agriculturist, as well as the plants and animals on the fann. It has some influence 
also on the density of the air and the supplies of w'atcr and vapour, and even in these 
respects must affect the character of the agriculture. In Switacrland and Norw'ay tlie 
upper Tflountain-farms arc completely above the more dense strata of clouds, and their 
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occupiers are oflen for weeks toj^other without getting a view of the plains or valleys 
below. * 

1263. soi/ must influence the agriculture of a country appears at first sight very 
obvious ; though, if climate is favourable, time and art will render the soil fit for any 
species of culture. Naturally, however, soil has a powerful influence ; and the period, 
under ordinary management, will be considerable, before strong deep clays on a flat 
surface can be rendered equally fit for the turnip o!' potato, with friable loams, or more 
gra>elly or sandy soils. 

1264. T/te injluence of moisture on the state of lands is naturally very considerable ; 
and tlioiigh draining or irrigation can cftectually remove excesses or supply deficiency, }vt 
fen lands and chalk hills, such as we find in Huntingdonshire, Surrey, and other counties, 
will ever have a peculiar character of agriculture ; the marsh perennial hay grasses will 
be the characteristic plants of the former, imd saintfoin of the latter. 

126'.5. As the getuiral result of this outline of the influence of physical circumstances on 
agriculture, we may form a classification of that of any particular country to whichever 
of the four universal divisions (1254. to ri.'j?.) it belongs. We submit the following : — 

1266. The agriculture of water-fed lands, including fens, marshes, and marsh 
meadow's. 

1267. The agrii^dture of sun-burnt lands, including chalk gravel, and sandy hills, 
-w'heie vegetation is annually more or less burned up during two or moie of the summer 
months. 

1268. The agriculture of mountains, in which the farmery is placed on i he farm, as 
distinguished from those cases in whicli the whole or a part of the mountain lands is ap- 
pended to lands on the plain. 

1269. Common agriculture, or that of the plains, valleys, and hills of a country, in which 
all the crops and all the animals suitable to the climate may be profitably cultivated and 
reared. 


Chap. III. 

Agriculture as affected hj Civil, Political, and Religious Circumstances* 

1270. 7Vie injluence of the stale of society ana government on agriculture must, as well as 
tlic climate and situation, obviously be very considejai>le ; for it will signify little what a 
country is capable of producing, if the inhabitants are too barbarous to desiie, too igno- 
rant to know, or too much oppressed to attain, these products. .Some of the finest lanrls 
in the world, capable of producing wheat, maize, rice, and tl:e grai)e, arc inhabited by 
savages, who live on game, wild fruits, or native roots; or by half-civilised tribes who 
cultivate maize and yams, or some other local root. Even in Ireland, where tlie soil is 
better than in Rrituin, and willi very moderate culture will produce excellent wheat and 
other corns, with beef, mutton, and w'ool, tlie greater j)art of the inhabitants, from igno- 
rance, oppression, and in part, as we have seen (852. ), religious shivery, content llichiiselves 
with roots and rags, the latter often the cast off refuse of other countries. 

1271. 'The state of (ivihsation and refinement of a people not only influences agriculture 
by the nature of the products such a state requires, but also by the means of production it 
affords ; by the superior ease with which information on every subject may be attained ; and 
by the existing state of know'ledge, for example, in inecbaiiics, chemistry, and physiology, 
by which die imjjlements and machines are improved, the operations of soils and manures 
regulated, die influence of water, the atmosphere, and the functions of plants and animals 
understood. The chlference in the means taken to effect the siune end in a poor but yet 
ingenious country, and in one rich and enlightened, is exemplified in C'hina and India, ns 
compared with Britain. Wealth and ignorance, ascontiasted with poverty and ingenuity, 
may also be exemplified in comparing the farmer of Hindustan with the English farmer. 
Tlie latter, to stir die soil, employs an unwieldy uiiplement drawn by several oxen or 
horses ; the fonner uses a small light implement drawn by one ox or buffalo, but effects bis 
object by repeiiting the operation many times. Tlie Englishman effects it at once, often 
in spite of the worst means, by main force, llie processes of Chinese manufacture are 
exceedingly curious and ingenious, and form a remarkable contrast to the rapid and sci- 
entific processes of Britain, 'fhere are many curious practices in France and Germany, 
the result of poverty and ingenuity. In Brittany the whin is used as horse provender : 
to bruise the spines one man operates on a simple liut ingenious machine (Jig. 177.), 
and effects his purpose completely. Here die same thing is done by a couple of iron 
rollers turned by a horse or by water : but the farmer of Brittany, who would purchase 
% pair o£ whin-bruising rollers, must first sell the greater part of his stock and ci\>p. 
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1272. The political state of a country will 
powerfully affect its agriculture. Where se- 
curity, the greatest object of government, is pro- 
cured at too high a rate, the taxes will depress 
the cultivator, and not only consume his profits, 
but infringe on his capital ; where security, 
either relatively to external circumsfanccs or 
intellfal laws, is incomplete, there tha farmer 
who has capital will be unwilling to it : 
in cither case, few who have capital will engage 
in that profession ; and if any find it profitable, 
the fear of exposing himself to exactions from 
governmenl or from his landlord, will prevent 
him from making a proper use of his profits 
either in tlic way of employment or of consump- 
tion. Many instances of this state of things are 
to be found in the foregoing history. Wherever 
the metayer system orthat of short leases prevails, 
wliatever may be the nature or practice of the 
gov eminent, these remarks wil I apply. Security 
and lilierty at a moderaffe price are essential to 
the prosperity of agriculture, even more so 
than to that of manufketures or commerce. 

1273. Jtc/ii^ion may be thought to have very little influence on agriculture : but in a 
Catholic or Mohammedan country, where the religion enjoins a frequent abstinence from 
animal food, and long periodical fasts from even the produce of the cow, surely tlie rear- 
ing and feeding of stock for the shambles or the dairy cannot prosper to the same extent 
ns in a country less enslaved by prejudice, or whose religious opinions do not interfere 
with their cookery. The number of holidays is also a great grievance. 

1274. 77/6* natural character of a people may even have some influence on their agri- 
culture, indejiendently of all the other circumstances mentioned. The essential character 
of a pco])le is formed by tlic climate and countrj' in w hich they live, and their factitious 
or accidental character by their government and religion for the time being. The latter 
may alter, but the original or native character remains. Thus the French appear to be 
the same gay people that they were in the time of Julius Csrsar ; and, as far as liistory 
enables us to judge, the Greeks and Romans have only lost their accidental character. 

1 27.'5. The nu,rieuiture if the worlds in regard to the state of society, may perhaps admit of 
the following divisions : — 

1276*. The agriculture of science, or modern fanning, in which the cultivator is secure 
in his property or possession, both with relation to the goveniment and to the landlord 
he lives under, as generally in Britain and North America. • 

1277. 'The agriculture if habit, or feudal culture, in w hich the cultivator is a metayer, 
or a tenant at will, or on u short Icixse, or has covenanted to pursue a certain fixed system 
of culture. 

1278. liarbarutn agriculture, or tliat of a semi-barbarous people who cultivate at ran- 
dom, and on land to which they have no defined right of possession, roots or grain, 
witliout regard to rotation, order, or permanent ativantnge. 

1279. The economy of savages, such as hunting, fishing, gathering fruits, or digging 
up roots. 



Chap. IV. 

(f the Agriculture of Jhitain. 

1 280. To which of those geographical, physical, and social divisions of agriculture that of 
the British isles may he nderred, is the next object to l>c determined, and wc submit the 
follow'iiig ns its classification ; — 

1281. Geographically it is the agriculture of draining and manures. 

1282. Physicalli/, those of water- fed and sun-burnt lands, mountains, and variable 
plains. 

1283. Socially considered, it is the agriculture of science. 

1284. The folloiving Parts of this work, therefore, are to be considered as treating of a 
kind of agriculture so characterised ; that is, of the agriculture of our own country. Who- 
ever has paid a due attention to what has preceded, can scarcely fail to have formed an 
idea of thtb agriculture of every other part of the world. 
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PART II. 

AGRICULTUnE CONSIDERiSd AS A SCIENCE. 

285. All knoiiiiiipdge is founded on experience ; in the infancy of any art, experience 
is confined and knowledge limited to a few particulars ; but as arts ore improved aftd 
extended} a great number of facts become known, and the generalisation of these, or the 
arrangement of them according to some leading principle, constitutes the theory, science, 
or law of an art. 

1 286. Agriculture, in common with other arts, may be practised without any knowledge 
of its thebry ; that is, established practices may be imitated : but in this case it must ever 
remain stationary. The mere rouUne pnictitioner cannot advance beyond the limits of 
his own particular experience, and can neither derive instruction from such accidents as 
are favourable to his object, nor guard against the recurrence of such as arc unfavourable. 
He can have no rvbource for unforeseen events but ordinary expedients ; while the man 
of science resorts to general principles, refers events to their true causes, and ^ulapts his 
measures to meet elrery case. 

1287. The object of the art of agricyhiire is to increase the quantity and improve the 
qu/ility of such veget^de and animal productions of the earth as arc used by civilised 
man ; and tlic object of the agriculturist is to do this with the least expenditure of means, 
or, in other words, with profit. The result of tlic experience of mankind as to other 
objects may be conveyed to an enquiring mind in two ways ; he may be instructed in 
the practical operations of the art, and their theory, or the reasons on which they are 
founded, laid down and explained to him as he goes along ; or he may be first instructed 
in general principles, and then in the practices which flow from them. The former 
mode is the natural and actual mode in which every art is acquired (in so far as acquire- 
ment is nfade) by such as have no recourse to books, and may be compared to the natural 
mode of acquiring a language without the study of its grammar, 'riie latter mode is by 
much tlie more correct and effectual, and is calculated to enable an instructed agricul- 
turist to proceed with the same kind of confidence and ^tisfaction in hi.s practice, that a 
grammarian does in tlie use of language. 

1288. In adopting what we consider as.Mc preferable mode of agricultural instructi w, 
we shall, as its grammar or science, endeavour to convey a general idea of the nature 
of vegetables, animals, minerals, mixed bodies, and the atmosphere, as connected with 
agriculture ; of agfiicultiiral implements and other mechanical agents ; and of agricul- 
tural operations and processes. 

1289. The study of the science ofagrinJture may ,be considered as implying a regular 
education in the student, who ought to be well acquainted witli arithmetic and mensur- 
ation ; and to have acquired the art of sketching Objects, whether animals, vegetables, or 
general scenery, of taking off and layingdown geometrical plans ; but especially he ought 
to have studied chemistry, hydraulics, and something of carpentry, simihery, and the other 
building arts ; and, as JProfWor Von Thaer observes, he ought to have some knowledge 
of all tliose manufactures to which bis art furnislies the raw materials. 


BOOK I. 

ar THfE stuoT or the vegetable kskgdom with a view to AcatotiLTuaE. 

1290^. The mrious ofjeets loith which tve are surrounded arc cither oil;;ani$ed, having 
several cons|itiient parts which united form a whole capable of increase by nourishment ; 
t>r they and only increased by additions to their external parts. To the 

first cUl^on belong the animal aad vegetable kingdoms, and their study is foundod 
chiei|jr%^ tfiiservation : to the second lidotigs the mineral kingdom, study of which 
in ta$sitfs, or geology; ahd’umineriilogy, is alsoi/otmded chiefly on ob^nration ; and, with 
reglBljd^ cojtfiposUipn and elerpents, on experiment or chemistry. 

Vegetowei nfe distinguished from animals in notjieing endowed with sentiment, 
•ejl^fettldousness pjj existepce. .Tlieir study has employed the attention of mankind from 

0 Wtft early fierlod ; ^andf fiiis been carried to a high degree of perfection within Uie , last 

- 
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THE STUDY OF BYSTEMATTO BOYANY. 


century ; more especially by the exertrons d Linnaeus, and those of Jussku, Mirbel, and 
some other French philosof^et^. 'JThis study compreliends systematic botany, veg^ble 
anatomy, vegetable cliemisiry, physiology, pathology, the distribution of vegeCabloSi and 
vegetable culture. The study of these branches is oi the utmost importance to the agri- 
culturist, especially that of vegetable physiology ; and though the limits of this work do 
not permit us to enter into tlic subject •at great length ; yet vyo shall direct his attention 
to the leading points, and refer him to the best books. 


Chap. I 

0/“ the StuJif of S^stejnalic Botany^ 

1 292. Glossologyt or the study of the names of the pArts of plants, is the 6rst step in 
this department. 

All the arts and sciences reijttirc to eieprcss unth brevity and perspictaty a crowd qf ideas unused in 
comvion language^ and unknown to the greater part Qt men whence Uiat multi0|Me of terras, or tec{»> 
nital turns, given to ordinary words, which the public often turn into ridiciiie, because they do not fei^ 
the use of tnem , but which all are obliged to make use of, who apply tbelmKhres to any study wliaU 
ever Botany having to describe an immense number of beings, and each of tlminbelnga having a great 
variety of organs, requires a great variety of terms. Kcaciy all botanists are agreed as to these termf, 
and in order that thev may be universally understood andXemaui unchanged m meaning, they are taken 
from a dead or fixed language. ^ 

]^<H A plant m Jimeer^ surveyed eetemaUy, may be perceived to be composed of a variety of obvious 
parts, such as the rout, the stum, the branch, the teaf, the flower, the fruit, and perhaps the seed ) and 
other parts less obvious, as buds, prickles, tendrils, hairs, glands, &c These, with their modifications, 
and au the relative circumstances which enter into t^e botanical description of a plant, constitute 
the sut^ect of glossology, or the study of^tlu^ langua^ of botany. The reader may consult Smith’s 
Introduetwn toBvtas^t or alidosi any recent work on the elements of botanical science 


Before botany became a regular science, plants were named as uniivulUAl beings, without regard to any 
n lation wh ic n they had to one another But from the great numlier of names to be retained on the memory, 
and the obvious affinities cxlstin|fi*Wmong certain individuals or natUfial families, some method was soon 
found necessary, and it was then deemed requisite to give such oomplti^e names as might recall to mind 
something of the individuals to which they were anpliod Thus wa hail Anagnllts fibre tecThko^ M^spi/ua 
andehta pytiftdta^ #lc In the end, however, the length of these phraacs became inconvenient, and 


ucsttefda #lc In the end, however, the length of these phraaes became inconvenient, and 

Linnieus, struck with this Inconvenience, proposed that tlw names of plants should beneeflwth consist of 
two words oiil\ , tlie one the generic or family Oainc, mid thoubther the spcx.ific at tndividuat name 
IJ'JG The nanus qf eiassis and orders Were originally primitive or without mea^ng, ai> the Grgsses 
of J rigus, Pappus of Bauhin, &c. , and afterwards so lompounded as to be AUd complex, as the 
PolloplosiemtmopiMm^ hletUherom^ostAnonet, &.c , of ^aehendorf Liniupus l^cldcd that the names 
of classes and orders should consitC^a single word, and that word not simple or pninitive,but expressive 
ol % certain chaT<icter or characters Ibuiid in all the plants which compose it 

1 {2^7 In applying names to plants, three rules arc latd doten by botanists 1st, That the languages chosen 
should be fixed and universal, as the Greek and I^atin 9d, That these languages should be used accord, 
iiig to the general laws of grammaf, aud eompou|Kl words always coinposedfrom the same language, and 
not of entire words, fkc. ^ That the first who discovers a being, and enregisters it in the catalogue of 


not of entire words, «c. Sd, i hat the first who aiscovcrs a being, ana enregisters it in the catalogue of 
nature, has the right of giving it a nama^and that that n<una ought to be received and admitt^ by 
natu raf ists, unless U belongs to a benng alimy eaisting, or transgresses the rules pf nomenclature. Every 
one Who discoiors a new plant may opt be able to eriregbter it acc'ording to these laws, and in that ease 
has no right to give it a name : but the boUnisf who enregisters it, and who is m truth the discoverer, 
xna> give it tlie name proinscd by the finder, if he t houses 

The whole v^etaUe irntfodw wdtmded into c/asscs, ordci s, gem rd^ spcacs, and varieties A class 
IS distinguished hy seme character which Is common to many plants , qn order is distinguished by having 
some character liiiutod to a fewnlOfits belonging to a class , a still more bnuteil coincidence constitutes a 
genus , and each individual of a genus, which continues unchanged when raised from seed, is called a spe. 
cies A van^y Is formed by an accidental deviatum ftom the specific character, and easily retioms by 
scerl to the pmicular species from which it arose 

1209 Far the purposes qf recording and communicating botanical Inotrh dge plants are described , and 
this IS done cither by the use of language alone, or by language and figures, models, or dried plants, con. 
joined The descriptioii of plants may be either abn^Bd or complete 1 he short est mode of abridgement 
IS that employed in botanical catalogues, as In those of IKmn or nt bueet 1 he most exact desenptions 
are deficient without^gsi or a fierbartum llencc the advantageof bt ing iMe to see plants at pleasure, 
by forming dried collections of them Most plants dry with fkcility between tlie leaves of books, dr 
betwticn sheets of paper, tlie smoother the better If there Is plenty of pa}Kr, thev often drvbast withmit 
shifting , but If the qiemmens are crowded, they must be taken out frequently, and tlie (ikpor dried before 
they arc replaced. t < 

rJOO. The language qf botany mbv be acquired \fv two mi^thods, analogous to those by which common 
languages are acquired Hie first is the natural mettiod, which begms vritb the great ai«d obvious classes 
of vegclebics, ajid WliWuishcs trees, grasses, &c., next tmttviduw among these, and afterwards them 
parts or organs: Uiis knowledge is acquired tmenSibl^, as we acquire mir naftve tongua The 
second Is ' . 

nomencii 

knowledge^ plant^ SO M to ^ a^ to deeci^ them ( Ihe other modo Is easkBlrv and khp best suited for 


them Co the otHratpem the neorcitt hoCanio gaodl^ requei^ng him to wHtei the ua^ below each ape. 
cimen, and to wtfhr to some work easw pi^ure^uch as Llhdiey*s Ff^dres, or tVltheting or Gtty*i 
Arraagefneni ^JBHtuk PlanU, In which are given lu deecriptlon, pscs, historv, Ac, We know of no 
work In whlcih an attomj^ has beM ihwle to crnnptobcnd so much, h^lvof thedxwcal ai^ MaeUchl 
botany, as is emnpriseo In our Sneya^MiUa qf Plants , and to thoae di*»tjfbre wh# i^not aftord tohave 
many mkaand esjFieclany togtraeners, (hr whose conveiucnce it Is more etptolaliy Infended, it may 
be ficmfidc4iuriwfxmimendfd^ a 

• P 
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1301. Taxonomy, or the claes^ation. jilants, is tlie last part of the study of techno, 
logical botany. It is very evident, that, without some arrangement, the mind of man 
would be unequal to the task of acquiring even an imperfect knowledge of the various 
objects of nature. Accordingly, in every science, attempts have been made to classify 
tlie different objects tliat it embraces, and these attempts have been founded on various 
^nciples : ^sorne have adopted artificial chameteui ; others have endeavoured to detect 
tlie natural relations of the beings to be arranged, and thus to ascertain a connection by 
which th(#^hole may be associated. In the progress of zoology and botiiny, the fun- 
damental organs on which to found a systematic arrangement have been finally agreed on. 
In both, those which arc essential, and which discover the greatest variety, form the basis 
of ctalssification. Animals are found to differ most from each other in tlie organs of nu- 
trition, plants in the organs of reproduction. 

1302. Two methods of arranging vegetables have been distinguished by botanists, the natural and 

the artituMul. A natural 'method is that which, in its distribution, retains all the natural classes ; that 
is, groups into which no plants enter which are not connected by numerous relations, or which can be dm. 
joinetl without doing a manifest violence to nature An artificial method is that whose classes are not 
natural, because they collect together several genera of plants which are not connecteii by numerous 
relations, although they agree in the characteristic mark or marks assigned to that iiarticular class or 
assemblage to which they belong An artificial method is easier than the natural, as in the latter it is 
nature, in the former Uic writer, who prescribes to plants the rules and order to be observed in their dis- 
tribution. Hence, lilfewise, as nature is ever uniform, there can be only '.n.* natural niethpil ; whereas 
artifioMll methotls may be multiplied almost ad according to the different relations under which 

bodies are viewwi. 

1303. The ohJect of the natural method is to promote our knowledge of the vegetable ki'ijrdom by gene- 
ralising facts and ideas , the obje<-tof thcartifici.il method is to facilitate tlie knowledge of pilots as indi- 
vidual objects. The merits of the former method lonsist in the perfi*ctioii with which plants arc grouped 
together in natural families or orders, and these families grou|)ed .unung themselves ; the merits of the 
latter consist in the perfection with which they arc arranged according to certain marks by which their 
names may be discovereil. Plants arranged according to the natural methoii may ho coinjuiretl to words 
arranged according to their roots or dcrwations , arrangcil according to an artiHcial method they may be 
compared to words in a dictionary, ^ic success attending attempts at botanical arrangement, both 
natural and artificial, lias boon singularly striking Linnaeus has given the most beautiffil artificial 
system that has ever been Ix^stowcd by genius on mankind : and Ju^hleu has, with unrivalled ability, 
exhibited the natural affinities of the vegetable kingdom. For the study of this deiiartment we refer to 
the works of Smith, Lindley, Dccandolle, and (iray, but especially to the Eneyclopiedta of Plants. 


Chap. II. 

Vegetable Anatomy, or the Structure and OrgaiUsation Plants^ 

1304. Vegelnbles may be classed for the study of their anatomy and physiology, accordingly 
as they are distinguished by a structure or organisation more complicated or more simjde. 
The former will constitute what may be denominated perfect plants, and will fonti a class 
comprehending the principal mass of the vegetable kingdom ; the latter will constitute 
what may be denominated imperfect plants, and will form a class comprehending all such 
vegetables as are not included in tlie foregoing class. Wc shall first consider their 
external, and next their internal, organisation. 

Sect. I. Of the External Structure of Perfect Plants^ 

1.305. The parts of perfect plants may be distributed into conservative and reproduc- 
tive, as corTes|K)nding to tlieir respective functions in the economy of vegetation. 

1306. The conservatwe organs are such as are absolutely necessary to tlie growth and 
preservation of Uie plant, and include the root, trunk, branch, leaf, and frond. 

1307. The root i« that part of the plant by which it attarhci itaelf to the soil in which it grows, or to the 
aubetance on which it fc^s, and h the principal organ of nutrition 

1308. The trunk is tha^ part of the plant which, springing immediately from the root, ascends in a ver- 
tical position above thr surface of the soil, and constitub's the principal bulk of the individual. 

13(19. The branches are the divisions or the trunk, originating generally in the upper extremity, but 
often also along the sides. 

1310. The which is a temporary part of the plant. Is a thin and flat substance of a green colour, 
issuing generally from numerous points towards the extremities of the br.inches, but sometimes also Imme. 
dlately from the stem or root, and distinguishalile by the si'^ht or touch into an upper and under surAce, 
a base and apex, with a midrib and lateral veins or nerves. 

131 1. The fronds whicli is to be regarded as a compound of several of the parts already described, con- 

sists of a union or IncorjKiration of the leaf, leaf-stalk, and branch or stem, forming, as it were, but one 
organ, of which the constituent parts do not separate spontaneously from one another by means of the 
fracture of anv natural io^n^ as in the cose of plants in general, but adhere together even In their decay, 
ft is found m palms and ferns. e 

1312. The conservative appendages are such accessory or supernumerary parts as are 
found to accompany the conservative organs ocra.siona11y, but not invarqibJy. lliey arc 
penruinent in wiiatever species tliey are found to exist, some luiing peculiar to one 
species, and some to another ; hut they arc never found to be all united in tlic same 
species, and arc not necessarily included in the general idea of the plant. They are dc- 
uominated gems, glands, tendrils, stipiilar, ramenta, armature, pubescence, and anomalies. 
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1313. Gems or bulbs are organised substances issuing fVom the surface of tlie plant, and containing tho 
rudiments of new and additional parts which they protrude ; or the rudiments of new individuals, which 
they constitute by detaching themselves ultimately from the parent plant, and fixing themselves in the 
soil ^ 

1311. Glands are small and minute substances of various forms, found chiefly on the surface of the 
leaf and i>eUole, but often also on the other parts of the plant,* and supiHised to be the organs of secretion. 

13l/>. The tendril is a thrcad-shaiied ana generally spiral process issuing ftom the stem, branch^r 
}>etiole, and sometimes even from the exp/msion of the leaf itself, being an organ by which plauttfbr 
weak and climbing stems attach themselves to other plants or other substances for sup^iort; for wliich 
purpose it seems to be well fitted by nature, the tendril being much stronger than a brancli of the same 
size. # 

1316. The stipulie arc small foliaccous api>endagc8 accompanying the real leayes, and assuming the 
ai^earance of leaves in miniature. 

1317. Ramenta are thin, oblong, and strap-shaped appendages, of a brownish colour, issuing from the sur- 
face of the plant, and somewhat resembling the stipuls, but not necessanly accompanying the leaves 

1.316. The armature consists of such accessory and auxiliary parts seem to have been intended by 
nature to defend the plant against the attacks of animals. 

131P. The pubescence is a general term, including under it all sorts of vegetable down or hairiness, with 
which tlie surface of the plant may be covered, finer or less formidable than the armature. 

1320. Anojnalies.Thoxo 
arc sevenil other appen- 
dages proper to conser- 
vative organs, which are 
so totally different ftom 
all the foregoing, that 
they cannot be classed 
with any of them ; and 
so very circumscribed in 
their occurrence, that 
they do not yet seem to 
have been designated by 
any iicculiar appellation 
The first anomaly, afibet- 
ing the conservative ap- 
pendages, occurs in Dio- 
nie'a muscipula, Venus’s 
fly-traa ( jfg. 178. a) A 
second is that which oc- 
curs 111 Sarractnio pur. 
ptirea or puqdo sidc-sad- 

dle-flower {b) A third, which is still more singular, occurs in Vcpfnthcs distiliatbria (c). The last anomaly 
18 a small globular and membranaceous b:ig, attached as an appendage to the routs and lea^ of some of 
the aquatics. It is confined to a few genera, hut it is (o be seen in groat abundance on the roots or 
leaves of the several species of Utriciil&na inhabiting the i>ond8 and ditches of this country ; and on the 
leaves of Aldrov^nda vosiculbsa, an inhabitant of the mar.ohcs of Italy. In Utnciilaria vulgaris this 
appendage is pear-shaped, compreMkCd, with an open border at the small end, lurnished with several 
slender fibres originating in the margin, and containing a transparent and watery fluul and a small bubble 
of uir, by means of which it seems to acijuire a buoyancy that suspends it in the water. 

1321. The reproductive organs are such parts of the plant as are essential to its propaga- 
tion, whose object is the reproduction of the species, terminating the old individual, and 
beginning the new. It includes the flower, with its immediate accompaniments or 
peculiarities, the flower-stalk, rciceptacle, and inflorescence, together with the ovary or 
fruit. 

1322. The flower^ like the leaf, is a temporary part of the plant, issuing generally firom the extremity of 
the branches, but sometimes also from tnc root, stem, and even leaf, being the apparatus destined by 
nature for the production of the fruit, and being also distinguishable, for the most part, by the brilliancy 
of Its colouring or the sweetness of its smell. 

132.3. 7'he Jlawersta/k is a partial trunk or stem, supixirting one or more flowers, if the flowers are not 
sessile, and issuing IVom the root, stem, branch, or i»etiole, and sometimes even from the leaf. 

1324. The receptacle is the seat of the flowiT, and point of union between the diflbreiit parts of the flower, 
or between the flower and the plant, whether immediate and sessile, or inciliate and supported upon a 
flower-stalk. 

1325. The it\flor€scenre^ mode of flowering, is the i»oculiar mwle of aggregation in which flowers are 
arranged or distnbuted unm the plant. 

1326. The fruit is the Tipi»nctl ovary, or seetl- vessel which suecccds the flow'cr. In popular language the 
term is eonflneil chiefly to such fruits as arc cwulciit, as (he apple, the poach, and the cherry j but with 
the botanist the matured ovary of every flower, with the parts contained, constitutes the fruit 

1 327. flpi^e 7 ula»es. 'Fljc reproductive organs, like the conservative organs, are often 
found to lie furnished with various additional and supernumerary parts, not at all essential 
to their constitution, because not always present, and hence denominated appendages. 
Many of tliein are precisely of the same character with that of the con.servative appen- 
dages, except that tliey are <if a finer and more delicate texture ; such arc the glands, 
down, pubescence, hairs, thorns, or prickles, with one or other of whidi the parts of the 
fructification are occasionally furni.shed : but others arc altogether peculiar to the repro- 
ductive organs, and are to be regarded os constituting, in the strict acceptation of the 
term, true reproductive appendages. Some of them are found to lie proper to the flower, 
as the involucre, sfiuthe, bractea/ Ac. ; and others to the fruit, as the persisting calyx, 
exemplified in the pomegranate. 


Sect. Tl. Of the External Slruclure of Imperfect Plants* 

1328. Plants apparently defective in one or other of the more conspicuous parts or 
organa, Vhether conservative or reproductive, are denominated imperfect. The moat 
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generally adopted division of imperfect plants is that by whK;h they are distributed into 
/’ilices, EqiiisethceaCf Lycopodineie, 3/6sci, Heputica?, vflgfe, Lichcncs, and /Yiiigi. 

135». The Fi/fw, 'Eqmset^eeee, and l^/copodlnree are for the moaf part herbaceoHS, and die down to tlie 
CTound in the winter , but they are fiirniuhcd with a perennial root, from which there annually iiwues a 
frond bearing the fructification. The favourite habitations of many of them arc heaths and uncultivated 
grounds, where they arc found intermixed with Air*e and brambles ; but the habitations of such as are 
the most luxuriant in tbcir growth are moist and fertile Spots, in shady and retired situations, as on 
mossy dripping rocks, or by tountams and rills of water. Some of them will thrive even on the dry and 
barren rooi, or in the chinks and fissures of waits ; and others only in wet and marshy situations where 
they are half immers^l in water. 

1330. The M/isei {Jig, 170. a b'S form a trtheqf imperfect plants of a diminutive size, often consisting 
merely of a root, surmounted with a tuft of minute leaves, from the centre of which the fructification 
springs] but frimished for the most part with astern and branches, on which the leaves are closely imbri- 
cated, and the fructification terminal or lateral. They are t>erennial8 and herbaceous, approiicning to 
shrubby j or annuals, though rarely so, and wholly herbaceous, the pcreRnials being also evergreens. 



1331. The Ilepdiicte (Jig. 179 c*) form a tribe* of small herbaceous plants resembling the mosxes, but 
chiefly with frondosc herbage, .uid producing tVieir fruit in a capsule that splits into longitudni.'il valves 
In their habitations, they afl^t for the most part the same sort of situations os the mosses, being found 
chiefly in wet and shady spots, by the sides of springs and ditches, on the .shelving brinks of rivulets, 
or on the trunks of trees. Like the mosDes, they thrive best also in cold and d.iinp weather, and recover 
their verdure though dried, if moistened again with water 
1332 The A^lga, or sea-weedSt include not merely marine ami many other sulnnersed {danls, but abo a 
great variety of plants that are not even aqu.ttics AH the A'lgx agree in the loininon character of having 
their herbage frondosc, or but rarely admitting of the distinction of root, stein, .ind leaf 


1353. The utiliti/ of the X'lgrp is obviously very considerable, whetlicr wc regard thtMii as 
furnishing an article of' animal foo<l, or as appIU 
caldc to medicine and the arts. Tlie Laminaria 
saccharina (Jig, 1 SOn), H«l)Tnt‘nia palmiita(6) and 
edulis (c), and several otlier /"iici, are eaten, and 
much relished hy many people, wficther raw or 
dressed] and it is likely that some of them arc fed \ 
upon hy various species of fisli. The i^’ilcus /i- ^ 
chenoides ( Turner, c. 118.) is now believed to be ^ 
the chief material of the edible nests of the Ea.st 
India swallows, which arc so much esteemed for 
soups, that tliey sell in China for their weight in 
silver. (Far, Mag., vol. xx.) When disengaged 
from their place of growth and tlirown upon tlie 
sea-shore, tiie European yjflga^ are often collected 
by the fanner and used as manure. ITiey are 
also often employed in tlie preparation of dyes 
as well as in tlie lucrative manufacture of kelp, a 
commodity of the most indispensable utility in 
the important arts of making soap and gl.ass. 

1 334. The uiUUy of the Lichenes is also worthy of notice. The /Jehen rangiferlmis forms 
tiie principal nourishment of the reindeer during the cold months of winter, when all 
other herbage fails. The /.fehen isIAndicus is eaten by the Icelanders instead of bread, 
or used in the preparation of broths ; and, like the Lichen pulmon^rius, has been lately 
found to be beneficial in consumptive affections. * I&ny of them arc also employed in 
the preparation of some of our finest dyes or pigments ; and it is from the Lccanora paf61- 
la that the chemical analyst obtains his litmus. Tlie lichens and the mosses seem in- 
stituted by nature to provide for the universal diflFbsion of vegetable life over the whole 
surface of the terrestrial glolie. The powdery and tuberculous lichens attach themselves 
even to the bare and solid rock. Having reached die maturity of their species, they die 
and arc converted into a 6nc earth, which forms a soil for the leathery lichens. These 
again decay and moulder into dust in tfieir turn ; and the doptli of soil, which is thus 
augmented, is now capable of nourisliing and supporting other triljes of vegetables. Hie 
of the inosHcs lo^e in it, and spring up into plants, augmenting also by tl\cir decay 
tlie quantity of soil, and preparing it for the support of plants of a more luxuriant growth. 
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so that, in the revolution of even tlie surface of the barren rock is covered with a soil 
capable of supporting the loRicst trees. 

1335. Tiie YAngtform a tribe qf plants whose herbage is afrondqfajicshy or pulpy texture, quick in it<t 
growth and Aigacioub in its duration, and 
bearing seeds or gems in an appropriate 
and exposed membrane, or containing them 
interspersed throughout its mass. Thitf* 
assemblage of plants may regarded 
as the lowest in the vegetable scale, ex- 
htbiting a considerable resemblance to 
the tribe of zoophites. and thus forming 
tne connecting link between the vegetable 
and animal Kingdoms. The habitations 
they aff^ are very various, many of them 
vegetating on the surface of the earth 
{fig. 181 a), and some of them even buried 
under it ; others on stumps and trunks of 
rott<‘n trees (5) ; others on decayed fruit ; 
otliiTs on damp and wet walls ; and others 
on animal ordure. 

Uses the Vungi. The pow- 
der of the lycoperdoiis is said to be 
an excellent styptic ; and is remarkable also for its property of stronglw repelling moisture. 
If a basin be filled with water, and a little of the powder strewed upon the surface so as to 
cover it only, the lutnd may be plunged into it and thrust down to the bottom without 
being wetted with a single drop of water. Several of the boleti, when drii'd, afford 
a very useful tinder ; and several of the agarics and tubers are used as articles of food, 
or as ingrerlients in tlic preparation of seasoning. The truffle is much esteemed for tlie 
rich and delicate flavour which it imparts to soups and sauces ; and the mushroom and 
morel for their esculent property, and their utility in the preparation of catsup. 



Sect. III. Of ilic Intenial Structure of Plants. 

1 337. The organs (f plants discoverable by ejetemal examination are themselves reducible 
into component organs, which arc again resolvable into constituent and primary organs. 
These are called the decom}K>sitc, tlic composite, and the elementary. 


SunsFCT. 1. Decomposite Organs. 

1339. The decomposite arc distinguishable on external examination, and con- 

stitute the vegcbible individual ; to the dissection of wliiih we will now proceed, in 
the order of tlie seed, pericarp, flower, leaf, gem, and caudex, with their decomposite 
appendages, 

13:30. The seed The mass of the .sccil consists of two principal parts, distinguishable without much diffi- 
culty ; namely, the integuments and nucleus, or embryo and its envelopes 

1:340. The integuments proper to the seed arc two in number, an exterior integument and an interior 
integument 

V^l.The exterior integument, or testa, is the original ciiticic of the nucleus, not detachable in the early 
stages of Its growth, but detichable at the period of the maturity of the fruit, when it is generally of a 
merobranaceou.s or leathery texture; though sometimes soft and’ fleshy, and .Hometlines cnistaceous and 
bony. It may be very easily distinguished in the transverse or longitudinal section of the garden bean or 
any other large seixl 

134C. The intei-tar integument, or memhrana, lines the exterior mtegnment, or testa, and immediately 
envelopes the nurleut. I.ike the testa, to which indeed it adheres, it may be easily distinguished in the 
garden bear < fig. 181Z.), or in a niie walnut ; in which latter it is a line transparent and nctlike membrane 
— ' 1:34:3. The nucleus is tnat part of the seed which Is 

cuntainc'd within the proiHr integuments, consisting 
of the albumen with the vitellus, t^hen present, and 
embr>o, 

1J44^ The albumen is an organ resembling in its 
consistence the white of an egg, and forming, in most 
cases, the exterior portion of the nucleus, but always 
f seiiarablc frohi the interior or remaining portion. 

1:346 The niteitus is .an organ of a fleshy but firm 
contexture, situated, when present, between the al. 
bumen anti ciiihrvo; to the former of which it is 
attachefl only by ailhe.sioii, but to the latter by incor- 
poration of sut^tance, so as to be iiiseiiarablc ftoin it, 
except by force. 

1346. The embryo, which is the last and most tssen- 
tlal part of the sew, and the final object of the fVucti- 
ficatlon, as behig the germ of the future plant, is a small tfnd often very minute organ, euchwed within the 
albumen and occupying the centre of tlie seed. , . . . .u i . 

1347. The cidyledon, or 8e<*d-lol>e (A), U that portion of the embryo th.it encloses ami protects the piAuU 
lot, and springs up during the process of germination into what is usually denominated the semnial tear 
if the lobe is solitary i or seminal leaves, If there are more lolres than one. In the former case the «‘ed 
is said to be raonocotyledonous : in the latter case, it is said to be dicotylwlonous Dicotyledonous 
seeds, which constitute by far the majority, are well exemplified in the garden bean. As there arc 
some seeds whose ccStyledm* consists of one h*be only, falling short of the general numbw, so there are 
alMi a few whose cotyletlon is divisible into several Itdiw, exceeding the general numlK*r. 1 besc have been 
dcimminatcil polycntyU^iinous bc<^, and arc exemplified in the case of ^rntdium sativum or common 
garden uress, m which the lobes are six in number j as iu that also uf the dtfibrent species of the genus 
T^ntts, in which they vary flrom three to twelve. 
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1348. The plumule (a\ Iho Aiturc plant in miniature, U the interior aiftl eisential portion of the embry^ 
and seat of vegetable life. In some seeds it is so minute as to be scarcely perceptible j while in others it 
is so large as to be divisible into distinct parts, as in the garden bean. 

1349. Tfte pet icarp^ which in dltfbrent $|iecies of firuit assumes so many varieties of contexture, acquires 
its several aspects, not so ranch tVom a diversity of substance as of modification. 

1350. The valves qf the capsule^ but {larticularly the partitions bjr which it is divided into cells, are com. 
posed of a tliiii and skinny membrane, or of an epidermis ^vering a pulp more or less indurated, and 
interspersed with longitudinal fibres The capsule of the Siosses is composed of a double and netlike 
membrane, enclosed within a fine epidermis. 

1351. The pome is composed of a due but double epidermis, or, according to Knight, of two skins, enclos- 
ing a soft and fleshy pulp, with bundles of longitudinal fibres iiassing through it, contiguous to, and in the 
direction of, its longitudinal axis. 

135i^ The valves the legume arc composed of an epidermis enclosing a firm but fleshy pulp lined for 
the mos^art with a skinny membrane, and of bundb's of longitudinal fibres forming the scam. 

].'3>3. The nutshell^ whether hard and bony, or flexible and leathery, is composed of a pulp more or less 
highly indurated, interspersed with longitudinal fibres, and covered with an epidermis. 

The drupe is coinjiosed of an epidermis enclosing a fleshy pulp, which is sometimes so interwoven 
with a multiplicity of longitudinal fibres as to Seem to consist wholly of threads, as in the cocoa-nut 

1355l J%e berry is composed of a very fine epidermis enclosing a soft and Juicy pulp. 

1356l The scales of the strobile are comimsed of a tough and leathery epidermis, enclosing a spongy but 
often highly indurated pulp intcrsperscil with longitudinal fibres that iK'rvadcalso the axis. 

1357. nejiower. stalky or peduncle supixirting the flower, which is a prolongation of the stem or branch, , 
or rather a partial stem attached to it, if carefully dissected with the assistance of a good glass, will be 
found to consist of the following parts : 1st, An epidermis, or external envelotio ; 2dly, A paren- 
chyma, or sod and pulpjianass ; 3illy, Bundles of longitudinal threads or fible^, originating in the stein or 
branch, and passing throughout the whole extent of the parenchyma I'lie seveial organs of the flower 
are merely prolongations of the component i>arts of the nowcr-stalk, though each organ does not always 
contain the whole of such component parts, or at least not under the same modifications. epidermis, 
however, and parenchyma arc common to them all ; but the longitudinal threads or fibres are .‘leldom, if 
ever, to be found, except in the calyx or corolla. 

1.3^ The leafstalk^ or iietiolc supporting the leaf, which is a prolongation of the branch or stein, or 
rather a i>artiai stem attacficd to it, exhibits upon dissection the same sort of structure as the peduncle, 
namely, an epidermis, a pulp or parenchyma, and bundles of longitudinal threads or fibres. 

1359 Getm. There exist among the different tribes of vegetables four distinct species of gems, two 
peculiar to |ierfect plants, the bud and bulb, and tw'o peculiar to imperfect plants, the propago and gongylus; 
the latter being denominated simple gems, because furnished with a single envelope only; and tlie former 
being denominated compound gems, because tbriiished with more than a single envelope. 


KW). Rwls are composed externally of a number of 
sha)>ed overlapiiinx one another and con'vtTffmg towards 

a |v>int In the .aitex, and utlen cemented bwether by inenn<ior a 
ttluUnoas or mucllag<nou^ subotanae exudini' fWim their sur- 
laoc If these scales are stripfiedoframl disserted uniler the mi- 
croscope. they will he found to consist, like the leases or disi- 
sionsof the calyx, of an epidennis entloung a pulu intersperseil 
with a netwcirk of fibres, but unacroinpanied with lcingiiudin.al 
threads. If the Males of a Icnf-biid .lie taken and strlpjied oti', 
and the remaining part carefully opened up, it will tic f<iund to 
ennsist of the niulinenb, of a >oung branch terminated by a 
bunch of incipient leases einmidded In a white and cottony 
down, beInK miuute but complete in all their parts and pru- 
portinns, and folded or rolled up in the bud In a |ieculuir and 
determinaie mdimer. 


13fil. Bultn, which are either radlc.al or caulmary, exhibit in 
their external struLture, or In a part of their inlenuil structure 
that b easily iletected, seTeml distiiut varieties, Mmie being 
solid, some coalcxl, and some stilly : but all protnidlng fo the 
process of vegetation the stem, leaf, and Dower, peculiar to 
their species. 

130/. Iht inofutjjftu which b a simple gtsn, pei ullai nme 
genera of iii)|iernst plants, and exeinplilien by (>a>rtner in 
the lichens, consists of a small and I'ulpy mass ftirniing a gra* 
nulc of no regular shnisc, sometimes naketi, and Homeliine* 
covered with an envelope, which is a Dne ri>iderniis. 

13b.3. r/if which is also a simple gem |>eruliar to 

some genera of imperfect plants, and exeinpllltod bv (iiertnvr 
in the fuel, consi^t^. of a sliglitly indiiraietl pulp moufded into a 
unatl and globular granule of a Arm and solid contexture, and 
invested wiih an epidermis 


1364. The caudex includes the whole mas.s or luxly both of the trunk and 
root j its internal structure, like its external aspect or habit, is materially dif- 
ferent in difTerent tribes of plants. 

J365 The first general mode of the internal structure qf the caudex is that in 
whicli an epidermis encloses merely a homogeneous mass of pulp or slender 
fibre. This is the simplcat mode of internal structure cxiHtitig among vege- 
tables: It IS exemplified in the lower orders of imiierfect plants, particularly 
the A'lgsc and FfmgL 

I.'Jfifi. The second general mode cf internal structure qf the eandex Is that in 
which an epidermis encloses two or more .substances, or assemblages of .sub- 
stances, totally heterogeneous in their character A very common variety of 
this mode is that in which an epidermis or bark encloses a soft and pulpy mass, 
interispersed with a niinilier of longitudinal nerves or fibres, or bundles of 
fibres, extending fl-om the base to the ajiex, and disclosed in a peculiarity of 

manner characteristic of a tribe or genus. Tins mcxle prevails chiefly in herbaceous 
and annual or biennial plants, {fig 18.3.) A second v.iricty of this infxle is tliat in 
which a strong and often thick bark encloses a circular layer of longitudinal fibres, or 
several such circular and concentric lasers, interwoven with thin transverse and diver. 

{ fenl layers of pulp, so as to form nfirm and' compart cylinder, in the centre of which is 
ixiged a pulp or pith This mmle is liest exrinpliflcu in trees and shrubs <fig 184.), 
thongh It ts also applicable to many plants whose texture is chu'fly or almost wholly 
herbacefHjs, forming as it were the connecting link lictwren such plants as are purely 
herbaceous on the one hand, and such as are purely woody on the other In the latter 
case the woo<( is perfect ; in the fornM»r case it is imperfect. The wood being imiier. 
feet in the root of the liect, the common bramble, and burdock ; and {icrfect in the oak 
or alder. 

1.367. The appendages of the plant, whel* er conservative or reprtKluctivc, exhibit 
nothing in their internal structure that is at all essentially dilTcrcnt fVom that of the 
organs that have been already described. 




Subsect. 2. ComposUe Orgatis. 

1S68. The compose organs are the epidermis, pulp* pidb cortical layers, ligneous 
layers, and vegetable fibre, which may be further analysed, as being still compound, with 
a view to reach the 'iltimate and elementary organs of the vegetable subject. 

1 369 Rtrueiure of the vegetable epidermis. The epidermis of the vegetable, which, from its resemblance 
to that of the animal, has been disfilgnated by the same name, is the sxtcrnal envelope or integument of 
the plant, extending over the whole surface, and covering the rfxit, stem, branches, leaves, flower, and 
fruit, with their arqiendAges ; the summit of the pistil only excepfcil But .tlthough it U extended over 
the whole surface ot the plant, it is not of erjual consistence throughout. In the root And trunk It Is a 
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tough and leathery membrane, or,it la a cruat of considerable thickness, forming a notable portion of the 
bark, and assuming some peculiar ahade of colour ; while in the leaves, flowers, and tender shoots, it is a 
fine, colourless, and transparent film, when detached ; and when adherent, it is always tinged with some 
peculiar shade, which it tiorrows fVom the parts imm^iately beneath it 

1370. The pulp is a soft and juicy substance, constituting the principal mass of succulent plants, and a 

notable urc^rtion of many parts even of woody plants. It constitutes the principal mass of many 
of the Fnngi and and of herbaceous plants in general. Mirbcl compares it to clusters of small 

hexagonal cells or bladders, containing for ti|c most part a coloured juice, and formed apparently of the 
foldings and doublings of a flne and delicate membrane, in which no traces of organisation are to be 
distinguished. 185 

1371. The pith is a soft and spongy, but often succulent, substance, occupying the 
centre of the root, stein, and branches, and extending in the direction of their longitu- 
diMal axis, m which it is enclosed as in a tube. The structure of the pith is precisely 
similar to that of the pulp, being composed of an assemblage of ho^tgonal cells con. 

taining a watery and coiourlcsB juice, or of cellular tissue and a pareia Uyma }m \ f All 

137Si. The cortical layers^ or interior and concentric layers, constituting the mass of 
the bark, arc situated immediately under the cellular integument, where siush integu- P|0¥iyj[]u¥^ 
ment exists, and where not, immediately under the I'pidcrmis ; or they are themselves I tk/w vm nMMu 
external. Tricy arc distinguishable chiefly in the bark of woody plants, but particularly a 
in that of the lime tree, 'fliey are composed of tiio elementary parts; bundles of 
longitudinal fibres constituting a network (Jifg. 185), and a mass of pulp more or less wM |llxy W 

indurated filling up the meshes. The innermost of the layers is denominattMl the yn|i|L/M|U||A|w 
liber, and was used by the ancients to write on before the invention of papCT. It is 
the finest and most delicate of them all, and often most boautiAilly reticulatixl 
{Jig 18(5. a) and varied by bundles of longitudinal fibre (5). But the liber of Diphim J.ugctto is remarkable 
1 86 beyond that of all other plants for the beauty and ifelicacy ol its network, 

winch IS not inferior to that of the hnest iare, and at the same time so very 
ah il h (I h flexible that, m countries of which the tree is a native, the lace of the 

often made to supply the place of a netkcluth If the cortical layers 
injured or destroyed by accident, the part destroyed is again regenerated, 
i\V/ wound healeti up without a scar , but if the wound penetrates beyond 

W hber, the part destroyed is no longer regcnerateii. Or if a tree is bent so as 

IIV IJ break part of the cortical hiircs, and then propped up in its fonner position, 

I f fractureti fibres will again unite. Or if a portion of the stem is entirely 

I I AvIl/li ^u/iO tlt'cnrticated and roierctl with a piece of hark, even from another tree, the two 

M A/yM 1^1 Iv <i‘ft'^*'eiit barks w ill unite. Hence the practicahiUty of ascertaining how far 

llti Idler extends; and hence also tlie origin of grafting, which is always 

7l'\ v/m R t‘ft’ecte<l by a union ol the ldx‘r of the graft and stfM'k. 

Agnco?/.s lai/n^f or lajcrs constituting the wood, occupy the 
intermediate iKirtion ol the stem lictwcen the bark and pith, and are 
distinguishable into two sorts, concentric layers and divergent layers. 

mMwim The concentric lai/eiSf which constitute by far the greater part of the 

ylr^nl^WII rn,i 58 of the wo<hI, are sufficiently conspicuous for the pnrixise of exemplifica- 
tion oil the surface of a horuontal set turn of most trunks or bram lies, as on that of the oak and elm. 
Ilut though they are generally desenbed as iKung concentric, they are not always strictly so For they are 
often louiul to extend more on the one side of the axis of the stem or branch, than on the other. Some 
authors say th<* exce.«!s is on the north side, but others say it is on the south side. The former account 
for It by telling u.s it is because the north side is sheltered from the sun; and the latter by telling us it is 
l)**cdu»e the south side is sheltereil from the coUl ; and thus from the oiierntion of contrary causes alleging 
the .-ame effect, which ha.s been also thought to l»e sufficirniJy striking and uniform to serve as a sort of 
compass, by which tne bcwildcreii traveller might wfoly steer his course, even in the rccesst*s of the most 
extensive lorcsl Hut Du Hamel has exinised the futility of this notion, by showing that the excess ib 
sometimes on the one side of the axis, and .sometimes on the other, according to the accidental situatiou 
of the great rcxits and hratiches , a thick root or branch priHlucing a proportionably thick layer of w’ood on 
the Ride ol the stem Iroin which it i.ssuos. I'he l.iycrs are indeed soinctinics more in iiumlier on the one 
side than on the other, as well a> tliickcr ; but tins is the exception, and nut the rule They are thickest, 
however, on the side on which they are fewest, though not of the same thickness tliroughnut Du 
H.-imel, after counting twenty layers on the one sulc of the transvi-rse section of the trunk of an oak, 
found only fourteen on the other , but the fourteen exccetled the twenty in thickue8.s by one fourth 
part Hut the layers thus discoverable on the horizontal section of the trunk arc not at all of an equal 
«-onsisterice throughout, there being an evident diminution in their degree of solidity from the centre, 
where they arc hardest, to the cin'iitnlerenie, wheic they are .softest The outermost layer, which is the 
softest of all, is deiiominnted the albuimim, perh.ip'. from its In'ing of a brighter while than any of the 
othiT layers, either of wotsi or bark, by which cliaiai ter, as well as by its softer texture, it is also 
easily distinguished. It dot .s not acquire its utmost degree of solidity till after a number of years ; but if 
a tree is barked a year before it is rut down, then the alburnum is eonvertetl into, wood in the course of 
that year 

I J7"i 'The diveigrnt layers^ which intersect the concentric layers in a transverse dircHfion, constitute also 
a consideruble proportion of the wwxJ, as may be seen in a hunzontal sw-tion of the fir or birch, or of 
almost any woody plant, on the surface of which they present an appearance like that of the rudn of a 
circle 


The structure of the contm^n'i; layers will tic found to consist of several smaller and comi>oiicnt 
layers, which are themselves comiHXseil of' layers smaller still, till at last they are incapable of farther 
division. The concentric layers are comixi.M'il of longitudinal fibre.s, gcjierally forming a network ; and 
the divergent layers, of jiarailcl threads or libres of cellular tissue, extending in a transverse direction, 
and fliling up the interstices of the network. 

1377 The s/ructut e of the stci'i, lu plants that arc purely herbaecous, and in the herbaceous iiarts of woody 
idaiits, ifi dlstinguisheclby a iiunilKTof notableand often insulated fibres passing longitudinally throughout 
Its whole ('Xtent, ns in the sti[>c of Anpidiuin FHix.ni^ or tii the leafstalk of the alder. These fibres, 
when viewed suiHjrflcially, api>par to be merely individuals, but when insjHH'totl minutely, ami under 
the Tiiicrobcope, they prove to bi' groups or bundles of Hbres smaller and minuter still, flnnJy cemented 
together, and forming in the aggregate a strong and elastic thread, but capble of being split into a 
number of (xmijxment flbres, till at last you can divide them no longer. If the fibres ol tiie bark are 
snmrated by the destruction of a pjirt, the part is again regenerated, and the hbres are again united, 
without leaving liehiiid them any traces of a wound ; but, if llic fibres rd' the wood are separated by thi? 
destruction of a part, the port is never regeneratoit, and the fibres arc never united. 


SiTBSKCT. S. FAementaryy or Vnsatfary Organs, 

1378. Fibre ■, cellular tissue with <rr without parenchi/nia, and rcti ulaied membrane are 
the ultimate and elementary organs of which the whole mass of the plant is com}>osecU 
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If it be asked of what arc the elementary organs themselves composed, tlie reply is, they 
are composed, as it ap}>cars from tlie same analysis, of a fine, colourless, and transparent 
membrane, in which the eye, aided by the assistance even of the best glasses, can discover 
no traces wliutever of organisation ; which membrane we must also regard as constituting 
the ultimate and fundamental fabric of the elementary organs themselves, and, by conse- 
quence, of the whole of the vegetable body. It fias been asked by some phytologists 
whether or not plants are furnished with vessels analogous to tlie blood-vessels of tlie 
animal system. But if it be admitted that plants contain fluids in motion, which cannot 
possibly be denied, it will follow, as an unavoidable consequence, that they are funiishyd 
with vessels conducting or containing such fluids. If the stem of a plant of marigold is 
divided by means of a transverse section, the divided extremities of tlie longitudinal fibres, 
arranged in a circular rgw immediately witliiii tlie bark, will be distinctly perceived, and 
their tubular structure demonstrated by means of the orifices which they present, particu- 
larly when the stem has begun to wither. Regarding it, Llicrefore, as certain, that plants 
are furnished with longitudinal tubes, as well as with cells or utricles for tlie purpose of 
conveying or containing their alimentary juices, we proceed to llie specific illustration of 
botli, together witli tlieir peculiarities and appendages. 

1375>. The utricles the fine and membranous veisels ronstitiitiiif' the . ^ llnlar tissue of the pith and 
pulp already described, whether of the plant, flower, or iVuit. Individually they resemble oblong bladders 
inflated in the middle, as in the case of some plants ; or circui.'ir or hexagonal cells, as in tlic CAse ot 
others. Collectively they have l>een compared to an assemblage of threads of eontigiiL bladders, or 
vesicles, or to the bubbles that arc found on the surface of liquor in a state of fonnentation. 

1380. The tubes are the vessels tbnncd by the cavities of the longitudinal flbres, whether as occurring iti 
the stem of herbaceous plants, or in the foot-stalk of the leaf and flower, or in the composition of 
the cortical and ligneous layers, or by longitudinal openings pervading the pulp itself, as in the ease of 
the vine. 

by tulsted from right to Ii-ft, or fVnm Ivft to 

right, in the form of a Lorkscrevr. They ocrur in 
niiibt ahunilaiiLe In ht;rl>aieous i>lant8, partii-iilarly 
In atiiiaticrt. 

Fuh Oi/x'« aretiiU'S apfiarently spiral 

on a slight iuK))ectlon, but which, ii|H>n iTiiniite 
exainiiuilion, are found to derive tlieir apiiearaiue 
nierel) troin tbelr tieing cut traobversely by paraUcl 
hssurcs. 

nsb Miied Mnt are IuIms combining In one In- 
dividii d two or more of Uie foiegomg ^aricUi'H 
Mirbel exempli lies liiom in the case of the Ki'itomus 
umbt‘li<ltu^, In which the porous spiral tulNM, 

and tdlse »i>irnl tuli«», are often to be met with united 
in one. 

15S7. rhe imatl tiihri are tuties rom|io>*«l of a mic- 
cesMoii of elongated iilLs united, like those of tlio 
cellular tissue. Individually they may Iw compared 
to the stem of the grasM'a, whli'Ii ih formed of several 
iiiUTiKNlia, separaira by transscTse diaphragms, .md 
collet lively to a uiiiteu a««einblnge of |>arallel and 
collateral reeds. 

1388. Ptrres are small and minute openings of various shapes and dimensions, that setun to be destined 
to the absorption, transniiahioii, or exaltation of fluids. They are distinguishable into perceptible jiurcs 
and imperceptible pores. 

1389 Gaps^ according to Mirbcl, are empty, but often regular and symmetrical, sp.aces formed in the 
interior of the plant by means of a partial disruption of the membrane constituting the tulx'S or utricles. 
In the leaves of herbaceous plants the gaps are often interrupted by traiisverne diaphragms formed ol a 
portion of the cellular tis.sue which still remains entire, as may be setm in the traiiMMrent structure of the 
leaves of ly^pha and many other plants lYansverse gap.s are said to l>e observable also in the bark of some 
plants, though very rarely. 

139fl There are various appendajfcs connectetl with the elementary organs, such as internal glands, 
internal pubescence, &c : the latter occurs in dissecting the leaf or flowcr-stalk of A'iiphar lutea. 


the Ruperlor wlfTth uf the diameter « htch tliey prcMfnt 
4111 the IiorizoiUal secuun uf the tteieral pare, of tlie 
plant. 

13S2. SitMjtir tube* ( fig 1S7.) are the largeit of all 
large tubf?s,and are formed of a thin and entire mem- 
brane, without any percentdde disruption of ton- 
tinuily. They are fuiitul ciiieily m the bark , though 
not confined to It, they are to lie met with also In 
the alburnum and maturetl wood, as well in the 
fibres of herbaceous pUIlt^. 

1 P»roM4 iubft rereinhie the simple tubes In their 
general aspect, hot ihfler from tlu>m in being piercctl 
■with wnall holes or {wres, which ore often distributed 
In regiitar and parallel rows. They aie found in 
most abundance in woody ]il.tnt.s, and iiartuuKtrly in 
wood Chat Is firm and csiinpact, like that of the oak ; 
but they do not, like the simple tuli«.s, Masni destined 
to contain any oily or rcsinous juice 

13H4. Spiral itUHiAm tine, transparent, and thre.ad- 
like substances occasionidly inursiiersi^ with the 
other tubes uf the plant, but distiiigubhed from tliein 



Chap. III. ' 

Vrife/able Chemistry, or Primary Prinripfrs of Plants* 

1391. ^s plants are not merely organised beings, but beings endowed mth a sjiecies of 
life, absorbing noiirislirncnt from the soil in wrhich they grow, and assimilating it to their 
own substance by means of the functions and op rations of their different organs, it is 
plain that no progres.H can be made in the explication of the phenomena of vegetable life, 
and DO distinct conception formed of tlie rationale of vegetation, without some specific 
knowledge of tlie primary principles of vegetaldes, and of tlieir mutual action upon one 
another. The latter requisite presupposes a competent acquaintance with the elements 
of chemistry ; and the former points out the necessity of a strict and scrupulous analysis 
of the several compound ingredients constituting the fabric of the plant, or contaiiiifl 
witliin it. If the object of the experimenter is merely that of extracting such compound 
ingredients as may be known to exist in the plant, the neces.sary apparatus is simple, 
and the {process ea.sy : but if it 1)C that of ascertaining the4)rimary and radical principles 
of whndi the compound ingredients are tlierosclves composed, the apparatqs is then 
complicfttedy and the process extremely difficult, requiring much time and labour, and 
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much' previous practice in ^tmalytical research. But whatever may be the object of 
analysis, or the particular view of tlie experimenter, the processes which he employs are 
either mechanical or chemical. 

1399. The fnechanical processes are such as are cfTccted by the agency of mechanical powers, and arc 
often indeed the operation of natural causes ; hence the origin of gums and other spontaneous exudations. 
But the substances thus obtained do not alwiys flow sufHcicntly fast to satisfy the wants or necessities of 
man ; and men have consequently contrived to accelerate the operations of nature by means of artifleial 
aid in the application of the wimble or axe, widening the passages which the extravasated fluid has 
forced, or opting up new ones. It more frequently happens, however, that the iirocess employed is 
wholly artificial, and altogether efibeted without the ojieratiun of natibral causes. When the juices are 
enclosed in vesicles lodged in parts that are isolated or may easily be isolated, the vesicles may be opened 
by means of rasps or graters, and the juices expressed by tiic hand or by some other fit instrument 
Thus the volatile oil may be obtained that is tixigud in the rind of the lemon. When the substance to he 
extracted lies more dcejily concealed in the plant, or in parts which cannot be easily detached IVom the 
rest, it may then become necessary to pound or bruise the whole or a great part of the plant, and to 
subject it. thus modified, to the action of the press. In this manner seeds are sometimes treated to 
express tneir essential oils, if, by the action of bruising or pressing, heterogeneous ingredients have 
been mixed toother, they may generally be separati-d with considerable accuracy by means of decant- 
ation, when the substances held in suspension have been precipitateil. Thus the acid of lemons, 
oranges, gooseberries, and other tVuits, may be obtained in considerable purity, when the inucibge 
that was mixed with them has subsidctl. 

1393. The chemical processes are sucli as are effected by the agency of chemical powers, and may be 
reduced to the following : distillation, combustion, tliO action of water, the action of acids and alkalies, 
the action of oils and alcohols, and lastly fermentation. They arc mu( h more ^tricate in their nature 
than the mechanical processes, as well an more difiicult in their ap[)lication, 

139*. Of the prodticts of tk'gctable analysis^ as obtained by the foregoing processes, some consist of several 
hetcrogciuHius substances, and arc consequently compound, as being capable of farther decomposition ; 
and some consist of one indivhlual substance only, and arc consequently simjile, as being incapable of 
further decomposition 


Sect. 1. Compoiiutl l^roducts^ 

1395. The compound products of analysis arc very numerous in theraselves, and much 
diversified in their qualities. Tliey are gum, sugar, starch, gluten, albumen, fibrine, 
extract, tannin, culoiiriiig matter, bitter principle, narcotic principle, acids, oils, wax, 
resins, gum resins, balsams, camphor, caoutchouc, cork, woody fibre, sap, proper juice, 
charcoal, ashes, alkalies, earths, and metallic oxides. 

1396. Gum is an exudation that is.«!ues sjwntaneously firom the surface of a variety of plants. In the 
state of a dear, viscid, and tasteless fluid, that gradually hardens upon being expoMHl to the action of 
the atmosphere, amt condenses into a solid mass. It issues copiously from many fruit trees, but esj»ecially 
from such as protluce stone-fruit, us plum and cherry tret*8. From plants or iwirts ol plants containing 
It, but not discharging it by spontaneous exudation, it may be obtained by the process of maceration in 
water. 

1397. The uses of^gitm are considerable. In all its varieties it is capable of Iwing useil as an article of 
food, and is highly nutritive, though not very palatable It is also employed in the arts, particularly in 
calico-nrinling, in which the printer makes choice ol it to give consistence to his colours, and to prevent 
them from spreading The botanist ollen uses it to fix his speciincns ui>on paiK'r, for whicli punwse it is 
very well adapted. It forms likewise an ingredient in ink j and in medicine it forms the basis of many 
mixtures, in which its influence is sedative and emollient 

1398. Sugar is the produce of the SAccharuni otticiirirum The canes or stems of the plant, when ripe, 
are bruised between the rollers of a mill, and the expressed juice is collected and put into large boilers, in 
which it is mixed with a small quantity of quick lime, or strong ley of ashes, to iieutrahse its acid, and is 
then made to l>oU ; the n< win, which gathers on the top during the process of boiling, being carefully cleared 
away. When the juice has been boiled down to the < oiisistcnce of a syrup, it is drawn oft' and allowed to 
cfxil in vessels which are placed above a cistern, and are perforated with small holes through which the 
impure ami liquid iiart, known by the name of molasses, escapes ; while the remaining part is converted 
into a mass of small and hard gr.mules fit a brownish or whitish colour, known by the desiMiation of raw 
sugar, which when imiKirteil into Burope is further purified by an additional process, ana convertwi by 
filtration or f rystallisution into what i.s called loaf svigar, refined sugar, or candied sugar. The juice of 
the A'cer saccharliiiiiii, or American maple, yleUls sugar in such considerable abundance as to make it an 
object with the North American fanner to manufacture it for his own use. A hole is liored in the trunk 
of the vegetating tree early in the .spring, for the purpose of extracting the sap j of which a tree of ordi- 
nary size, that is, of from to three feet in diumetcr, will yield IVom one hundred and filly to two 
hundred pints and upw'ards, in a g<KKl season The 6.ap^ when thus obtained and neutralised by lime, 
dopfibits, by evaporation, crystals of sugar in the projxirtion of alwut a pound of sugar to forty pints of 
sap. It 18 not materially different in its proiierties fyoin that of the sugar-cane 'I'he juice of the grape, 
when niK*. yields also a sugar by evaiiornfion ami the action of potashes, which is known by the appeU 
lation of the sugar of grapes, and has lately been employed in r ranee as a substitute fur colonial sugar, 
though it 18 not so swwt or agreeable to the ta’jte. 'Joe root of ilC'U vnigkris, or common beet, yields 
also, by boiling and evnp<iratioii, a sugar which is distinguishetl by a peculiar and slightly bitter taste, 
owing i^rhaps td the presence of a bitter extractive matter which has been found to be one of the con. 
stituents of the beet Sugar has been extracted firoin the following vegetables also, oi: fVe^ their produc- 
tions : fVom the sap of the birch, sycamore, bamboo, maise, iiarsncp, cow'-parsnep, American aloe, dulse, 
walnut tree, and cocoa-nut tri*c ; nrorn the fruit of the common arfiutiis, and oilier sweet-tasted fi-uits ; 
ftoin the roots of the turnip, cArrot, and iiarsley ; ftom the flower of the Kuxine rhododendron; and fVom 
the nectary of most other flowers. 

1399. The uMiiy qf sugar, as an aliment, is well known ; and it is as much relished by many animals 
as by man. By bees It is sipiied ft-om the flowers of plants, under the modification of nectar, and con- 
verted Into honey ; and also seems to be relished by many insects, even in its concrete state ; as it is also 
by many birds. By man it is now regarded as being altogether indispensable, and though used chiefly to 
give a relish or seasoning to food, is itself highly nutritive. It is also of much utility in medicine, and 
celebrated for its anodyne and antlseiitic qualities, as wcU as thought to be peculiarly efficacious in pre- 
venting diseases by worms. 

1400. Starch. If a quantity of wheater flour is made into a pvistc with water, and kneaded amt 
washed under the action of a jet, till the water runs off colourless, fwirt of it will be found to Ipive bMU 
taken up and to be still held in suMnension by the water, which will, by and by, deposit a sediment that 
may be separated by decantation. This sediment is starch, which may lx? obtained also immedl^ly 

the grain itself, by means of a process well knovm to the manufticturpr, who renders it finally fit fbr the 
market 4iy washing and edulcorating it with water, and afterwards drj ing it by a moderate heat. Starch, 
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when thrown upon red-hot iron, burns with a kind of explosion, andTeuves scarcely any residuum behind. 
It has l)een found, the analysis of Gay Lussac and Tnenard, to be composed of carbon 43 55 ; oxygen 
hydrogen o77 ; total 100. This result is not very widely dlflbrent from that of the analysis ot 
sugar, into which, it seems, starch may be converted by diminishing the proportion of its carbon, and 
increasing that of its oxygen and hydrogen. This change is exeinpliflod in the case of the malting of 
barley, w'hich contains a great proportion of stirch, and which absorbs during the process a quantity of 
oxygen, and evolves a quantity of carbonic acid; and accordingly part of it is converted Into sugar. 
Fernai>s it is exemplitieu also m the case of the freezing of la^tatocs, which acquire in consequence a sweet 
and sugary taste, and are known to contain a great de^ of starch, which may be obtained os follows, Let 
the potatoes be taken and grated down to a pulp, and the pulp placed upon a fine sieve, and water made 
to pass through it : the water wjll be found to have earned off with it an infinite number of particles, 
which it will atlcrwnrds deivosit in the form of a fiiie'pow'dcr, separable by decantation : which powder is 
starch, po^sc^slng all the essential properties of wheaten starch. It may be obtaineef from the pith of 
several species of palms growing in the Moluccas and several other East India islands, by the following 
process : the stem, being first cut into pieces of five or six feet in length, is split longitudinally so ns to 
expose the pith, which is now taken out and pounded, and inixeil with cold water, which, after being 
well stirreil up, deposits at length a sediment that is separated by decantation, and is the starch which 
the pith containeti, or the sago of the shops. 

14<)1. Salop M also a speaes nf starch that is prepared, in the countries of the East, from the root of the 
Gfrehis mCirio, mascula, bifblia, and pyraraidkiis : and, in the Isle of Portland, from the .4'rum maculfitum 
So also IS cassava, which is prepareil from tne r<H>t of Jdmpha Mdmhot^ a native of America, the 
expressed juice of which is a deadly poison used by the Indians to poison their arrows : but tiie scdiineiit 
which it deposits is a starch that is manufactured into bread, retaining nothing of tne deleterious pro- 
perty of tlie juice. So also is sowans, which is prepared from the husk of oats, as obtained in the process 
of grinding. 

1402 Starch matf be /^iracted/rom a nuntber of plants ; as .^'’rctiiim L^ppa, A tropa Belladdnna^ 7'olygo- 
num bistorta, /frybnia alba, CVdchicum autumnkle, .S'pirai'a FiliptL-iidnla, ffaniinculiis iiuUibsiis, Sernphu- 
I^ria nodbsa, ^'ambticus £''bulus and nigra, f/rchis mbrio and mascula, Imperatu ;i Ostruthluni, 
//yose^amus nlger, ffumex otistusifulius, acutus, and aqiiaticus, .-I'rum maculktum, /'ns P.seii.lacoru8 and 
fcetidissima, G'robiis tuhen'isus, and /^Unium Bulbocfistaiium. It is found also in the following seeds, 
wheat, b.irley, oats, rice, maize, millet seed, chestnut, borseihcstnut, peas, bcan.s, and acorns 

IkAl Starch \s an extremely nutritive substance^ and forms one of the principal ingn'dicnts in almotit all 
articles of vegetable foo<l used by man or by the inferior animals. 'J‘lu* latter feed upon it in the 
state in which nature presents It ; but man prepares and purifies it so as to render it pleasing to his taste, 
and uses it under the various inixlitications of bread, p.i.stry, ami confectionary. Its utility is also consider, 
able 111 meilicine and in the arts ; in the preparation of anodyne and strengthening mcilicaments , in 
the composition of cements, in the clearing and stiftcning ot linen ; and in the manufacture of hair- 
powder 

1404 Gluten is that part of the paste formed from the fl(»ur of wheat, which remains unaflccted by the 
water, after all the starch containeti in it has been washed od‘ It is a tougli and elastic substance, of a 
dull white colour, without taste, but of a very |H*(uliar .smell It n> soluble in the aeuls and alkalies, but 
insoluble in w'ater and in alcohol (>luten ha» lieen detected, under one nKMlilicatum or other, in a very 
considerable number of > egetables or vegetable substaiiees, as well as m the flour of wheat 

14<Xi Gluten is one Qf the most impoilunt qf all vcfietabte suhslancesy .is being the principle that renders 
the dour ot wheat so dt for forming bread, by its cM'casioning the p iiiary terni(*ntation, and making the 
bread light and (hitou.s. It is ustnl also as a cement, ami iscajiabie ot biMiig used as a varnish and a ground 
for paint. 

14<Jfx. Albumen, which is a thuk, glairy, and tastelcs.s fluid, resembling the white of an unboiled egg, it 
a sulistant'c that has been but lately prosed to exist iii the vegetable kingdom Its existem e was first 
announoeil by Founroy, and fmallj demonstratetl by the experiments ot Vauquclinon the drieil juice of 
the pajxiw tree. U is nearly reldteii to animal gluten. 

1407. Fibnne is a jiccuhar^ubstanec which chemists cxtr.ict from the blood and muscles of animals. This 
ftubttaiice constitutes the hbrous parts of the inuscleg, and resembles gluten in its appearance and elasti. 
city. A substance posses.sing the same projx'rties has been detected by Vauquelin in the juice of the 
papaw tree, which is calltHl vegetable fibritie 

1 408 Extract When vegetable Milistances are maceratixi in water, .i conHidcralilc portion of them is 
dib.iolved ; and if the water is again cvafiordUHi, the substance held in solution may lie ol)t.iined in a sepa- 
rate state. This substance is deiioniiiiated extract. Rut it is evident that extract thus obtained will not 
be prcci.sely the same principle in every different nl.uit, but will vary in its character nrcnrilitig to the 
siKX'ics producing it, or the soil in which the plant has grown, or some other aiTidental raiiM' Its dis- 
tinguishing properties are the following : It i-s soluble in water as it is obtaineil from the vegetalde, but 
b#*comes atlcrwards iiisululile in consequence of the alworplioii of oxygen from the iitinu.'-phere It is solu- 
ble in alcohol ; and it unites with alkalies, and forms coinjMiunds whieh are soluble in water When 
dibtilled it yields an acid fluid iinpregnatiHl with amuionia, and seems to lx; eoiriposcil pruieipullyMf hydro- 
gen, oxygen, carbon, and a little nitrogen. Extract, or the extractive principle, h ioiind iii a greater 
or less proportion in almost all plants wiiatever, and is very generally an ingri'ilieiit of the sap and luirk, 
particularly in liarks of an astringent taste ; but still it Is not exai tly the baiiie in all individual plants, 
even when separated as inurh as jNNisible from extraneous substances It may therefore be regarded ub 
constituting several siiecies, of which the following are the mobt remarkable : — 


1109 . Extract qf ealechn. This extract i. ofa.iincd from an 
iiifusion of th« wood or powder of catechu In mid waler Iw 
colour in pale brown , anil its t.wte slightiy aslnriKciu II Is 
pru-tnitaied from tU vihition tiv nitraie lead, anti >iclds by 
di^lfailon carlMUlc and caiVirrtied hydrcigtii IvavliiK a 
p</roiu cliarcoal. 

1410. Ectr'iet o/rrona, Thu extract is obtaim-d from nn in- 
ftuion of the dried leaves of f daaia Senm in alroluil 1 he co- 
lour of the infusion U browniih. the taste «h|{htiy bitttnr, and 
the sniell aruniatir. It is precipiutecl from Its solution fiy the 
muriatic niul oxy murlaUc acicLs ; and, when thrown on burning 
ei>a's,mnsumiswith a thick xniokc and aromatic odour, leaving 
behind ■ spongy cborcaal. 


nil. Fjh ft itf ipihiqtii ThK extract was obiamrd by 

Finirtriy, by v\a|K»r.iling ^ nctioii of llic b.irk of ilic «iuln- 

|uinn of St. Domingo in ter, and affnln tlissolrlng ft in 
ilcohwl, whiili illy de|>osiled by evaiNiriUimt the iHxuliar 
exiraonr ii is insn ub'e in told water, but very holub'e In 
boiling water; its co'our i, brown, and Its taste bitter. Ir is 
prif ipitatid friMi its mi in Ion by 'ime wi|||r, in the fonn of a 
red powder . and when dry It Is black SM brittle, breaking 
with a iHiltshed frai tuns. 

Hl'Z. hitrnctpj luiff'rvH. This extract Is obtained in great 
ahiindiit e from the suriimlK of t)ie pistils of Crot-us satVvus, 
which are almost wliolly so ubie in water. 


1413. Extrncts were formerly much employed in medicine; though their efficacy seems to have Iioen 
overrated. Rut a circumstance of much more importance to Bociely i.s that of their utility in the art of 
dyeing. By far the greater part of colours uacd in dyelnif are obtained from vegetable extracts, which 
have a strong affinity to the flbrcfl of cotton or linen, with which they enter into a combination that is 
rendered atitt stronger by the intervention of mordants. 

1414. Colouring matter. 'I’hc beauty and variety of the colou ring of vegetables, chemists have ascrilied to 
the moili Anions of a peculiar substance which they denominate the colouring principle, and which they 
have accorAngly endeavoured to isolate aud extract ; first, by means of maceration or Ixuling in water, 
ami thoiLbf precipitating it from its solution. The chemical properties of colouring matter seem to lie aa 
yet but iroperrectly known, though Uiey have been considerably glurklaUHl by the investigations of 
JBcrthollett'Chaptaf, and others. Its affinities to oxygen, alkalies, earths, metallic oxidi's, aud clothi 
iabrimt^ of animal or vegetable sulMtances, such as wmil or flax, seem to lie among its most striking 
characterbtid. But iU afmiity to animal substances Is stronger than its affinity to vegetable subsuncea ; 
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and hence wool and ailk aMume a ticcper d^c, and retain It longer, than cotton or linen. Colouring 
matter exhibits a great variety of tints, as it occurs in different species of plants j and as it combines 
with oxygen, which it absorbs from the atmosphere, it assumes a deeper shade ; but it loses at the same 
time a iwrtion of its hydrogen, and becomes insoluble in water; and thus it indicates its relation to ex. 
tract. Fourcroy reduced colourb to the four following sorts : extractive colours, oxygenated colours, carbo. 
nated colours, and hydrogenated colours ; the first being soluble in water, and requiring the aid of salme or 
metallic mordants to fix them upon cloth ; the second being insoluble in water, as altered by the absorp. 
tion of oxygen, and requiring no mordant to fit them upon cloth ; the third conUlning in their compo- 
sition a great proportion of carbon, but soluble in alkalies; and the fourth containing a great proixirtion 
of resiii, but soluhle in oils and alcohol. But the simplest mode of arrangement is that by which the dif. 
ferent species of colouring matter are classed according to their effect in the art of dyeing. The principal 
and fundamental colours in tins art are the blue, the red, the yellow, and the brown. 

141 A. Th« finest of nil i-euetaUe Uves is that wtUch is known hy by tht action of the ^‘•nosphera. The blue colour of indieo. 
the name of Indian. It U thu produce of tlie lndi|{ofera tlnctbria therefun^b owing to its combination with ox>Kon. 

7.1 II., a shrub which la ruluvated in Mexico and the East *416. T/ie pi^wipn/ reJ co/ours are such as are found to exist 
Judies for the sake of the dye It althrdi. The plant reaches In the root, stem, or flower, of the live following plants. iliiMa 
maturity In about six months, when us leaves are gailiered tliu.l6nim,/t«y^^/fatiiict6Tja,Ia}canbraparflla,tiir/Aafni«tJnc- 
and Immersed In filled with water till ferrnenUUon tbrlus, t'ocsalpinia crista, and HiemaUixylon cainiieclilkiium. 

takes place. The water Uien U-cnines opaque and green, ex- 1417. YeU<m\ whLh Is a tolonr of \ery freiiuent occurrence 
fiallng an odour like that of volatile alkali, and evolving hubbies aiu mg vegetables, and the most jienuanent among flowers, is 
of cafbonlc acid gas. When the fermentation has been con- extracted fur the iniriiose of dyeing, from a variety of plants. 
Unued long enough, the liquid is decanted and nut into other It Is extracted from the ites^da Lut^ola Lin., by the decoction 
vessels, where it Is agitated till blue flakes be(pn to appear. of Its dried stems. 'I'he colouring matter is precipitated by 
Water Is now iioured in, and flakes arc precipitated in the means of alum, and Is much used in tlveing wool, silk, end 
form of a blue iiowderv sediment, whicli Is ofitalneil by de- cotton. It is aNo obtained from the Jtfonis tinctdria, Hij-a 
caiitation ; and which, after being made up into sjiintl lumps Onllana or arnorta, Serrdtiila tlnctbrla. benfsta tinctbna, 
and diieil In the shade, Is the Indigo of the shops. It is insolu- TfhUs rcStinus, /fiiaimius infcch'irnis, and quercus tinrtbna, 
ble in water, though shulitly soluiile In alcohol; hut Its true or querLitron, the bark of which Imk affords a nth and i>er- 
holvent Is Hulpliuric mid, with which it forms a fine blue dye, uianent yellow al piesent much in use. 

known by the name of llciuid blue. It affords by distillathm The bivn’mtJimrinff matter tjft'efretnhUslfiyeryaininAsvnt, 

I arbonk aiid gas. water, ammonia, some oily and acid mat- panlcularly in a.irlngent plants. It is obtained from the root 
ter, and much charcoal; whence its lonstltuent principles of the walnut tree, and mid nf the wuliiut , and also from the 
are most probably carbon, hydrogen, oxygen, and nitrogen. suinaih and alder, but chiefly from nut-galls, which are ex- 
liullgo may be pnaiired also from several other plants besides crescemes forinisl u|iori the leaves of a species vf f^kreus, 
liidigdfcra tlnrh'iriu, and particularly from /s^lu. linrtona or Indigenoi.stothesouthof Euro;>e,in cun.A*qiuiii eof ihejiunc- 
wnnd, a plant indigen<ma to lliltain, and thoiight to lie the ture of insects. The best in quiilJty are brought from the 
pbint with the Juice of which tlie ancient Uriton* stained tlieir Levant. They are sharp and hitler to the taste, and extremely 
nuked ImmIIcs, to make them look terrlhk to their enemies. If astringent, aiul soluble in water by dei ix non when groiind or 
this plant U digested In aUohnl, and the solution evaporated, gratcrl to .i ]>owder. The decoction strikes, witJi die .solution 
while crysialliiic grains, somewhat resembling starch, will be vf iron, a deep Mark, that forms the basis of ink, and of most 
left behind; which grains are indigo, Ijecoimng gradually blue dark colours icsed In dveing cloths. 

141!» Tannin. If a quantity of ]X)undctI nut-Exllfl, or bnnsetl setnl? of the grape, is taken and dissolved 
iti cold water, and the soiutinii cvaptirated todrjuesx, there will l )0 left behind a brittle and ^'ellowish sub- 
stance of a highly ahtnngent taste, which substance is tannin, or tlie tanning jinneinle. It is soluble both 
in water and alcohol, but insoluble in ether. With the salts of iron it strikes a black ; and when a so- 
lution of gelatine is mixcil with an aqueous solution of tannin, the tannin and gelatine fall down in ccin- 
bi nation, and form an insoluble pre<‘iintate. When tannin is subjoctetl to the prot'ess of distillation, it 
yields charcoal, carbonic acid, and innainmable gases, witli a minute quantity of volatile alkali, and seems 
accordingly to consist of the same elemcMits with extract, from wlm*h, however, it is distinguishcnl by the 
peculiar jirojKTty of its action uixm gelatine Taiiiiiii may be ohtfiint'd from a great variety of other vege- 
tables also, as well as those already eiiumerattHl, hut chiefly frtnn their bark , and of barks, chiefly from 
tho'ic tiiat are astringent to the taste. 'J'iie follow tug t.ible exhibits a general viewr of tlie relative value 
of dilVerent species ot li^rk, a.s ascertninetl by Sir Humphry Davy. It gives the average ubtainetl trom 
4S()lbH of the entire bark of a middle-sized tree of the different siHxues, taken in the spring, when the 
quantity of tannin is the largest . — 


Oak .... nt.e, li 

Xpanlidi rhi>4tnnt 
L( iroler willow fl.yrgy*) 

Elm .... 

t'nnimon willow (l.irgc'l 

Ash - ... 


niii'kthom - IG 

(uppiieoak 

J liner mid of oak b.irk 

<>ak (,ut in autumn 

Lan h i ut In autumn 


1+20 Tannin iv of the very first utiliti/ in t/s applicafion to medicine and the arts ; being regarded by 
chemists as the general principle of astringency The nicilical virtues of Peru\ lan bark, so celebr.'itetl as 
a febrifuge and antiseptic, are supwsed to depcml upon the quantity and quality of its tannin In conse- 
quence of its ]»eciiliar property of forming an instiUiblc comiHiund wMth gt'latine, the hide.s of animals are 
convertwl into leather, by the im])ortaiit art of tanning. The Iwrk of the oak tree, which contains tannin 
in great abundance, i» that whieii is most generally used by the tinner. The hides to be tanneil arc pre- 
ixired for the process by steeping them in lime water, ami scraping ofl’the hair and cuticle They are then 
soakcfl, first in weaker and afterwards in stronger infusion.-t of the bark, till at last they are eomuletely im- 
piognated, This process requires a |K.*riod of from ten to eighteen months, if the hides are thick j and 
four or five ihuiiuIh of liark are iu»ce*sary on an average to form one pound of leather. 

1421. Ritter principle. The taste of many vegetables, such as timse empJoyetl in medicine, is extremely 
bitter 'Phe quasvsia of the sliops, the roots of the common gentian, the bark and wood of common broom, 
the e.ilyx and floral leases of the hop, and the leaves and flowers of thamomile, may l»e quoted as ex- 
amples This bitter ta«te has Iieen thought to be owing to the presence ot o iiecuhar substance, cliffferent 
from every til her vegetable substance, and has iH'en dislinguisheil bv the name of the bitter principle. 
When water has bi*en digested for some time over quassia, its colour becomes yellow, and its ta.ste in- 
tensely bitter; anti if it i« evajKirateil to tlryness, it leaxes behind a substance of a bniwnish yoHow, with 
u slight degree of ,||;«nspareiicy, that continues fora time ductile, hut liet'oroes afterwards brittle. Tins 
.xiibstancc Dr. Thompson reganis a,H the bitter principle in a state of purity It is soluble in water and in 
alcohol ; but the solution is not mut h affcctetl by re-agents Nitrate of silver and acetate of lead are the 
only two that occasion a nrecipibite. The bitter principle is of great irnnorLinco, not only in the practii‘e 
of medicine, but also in the art of brew'ing; its influence being that of checking fermentation, preserving 
the fermented liquor, and when the bitter of the hop is usetl, communicating a iKx-uliar and agreeable 
flavour. The bitter principle appears to consist principally of carbon, hydrogen, and oxygen, with a little 
nitrogen 

1422 Nnrc^tic principle. There is a species of medical prciwrations known by the name of iiarcotira, 
which have the property of inducing sleep ; and. If administered In large doses, of occ. 7 sioning death. 
They arc obtained from the milky and proper juices of some vegetables, and from the infusion of the 
leaves or stem of others, all which have bcjcn sup]x>sed to contain In their composition some common in- 
gretlient, which chemists have agreed to desig;kate by the name of the narcotic principle. It exists in 
great abundance In opium, which Is the concrete juice of Papkver somniferum var Alburn, or the white 
poppy, from which it is obtained pure, In the form of white crystals. It Is soluble m boiling water and in 
alcohbl, as vrcll as in all achl menstrua: and lt*kpi>ears that the action of opium on the animal subjert 
depends on this principle, When diatIUed It emits white viqKiurs, which are condensed into a jeuiiw oil j 
some water and cArbonate of ammonia pass into a receiver ; and at last carbonic arid gas, ammonia, and 
carbnrettcd hydrogen ore disengaged, and a bulky charcoal left behind. Many other vegetable substancea 
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oeddes opium posscM nai^tic qualities though they have not yet been Ailnutoly analys^^. The following are 


or aeauiy aiiu iiiueeu uie wiioie leaves in i^igiiuiis puijjurea. w« iuakiuw i aiiu 

lastly, the following planfo, //yosu^amua lilger, Cbnium niacullitum, Dat^^a and Ledum 

paKistre, with many others belonging to the Linnean natural order of Lhridn. 

1423. Acids. Acids arc a class of substances that may |)e distinguished by their exciting on the palate 
the sensation of sourness. They exist not oniy in the animai and ininerd, but also m the vegetable, 
kingdom ; and such of them as are peculiar to vegetables have been denominated vegetable acids. Of 
acids peculiar to vegetables chemists enumerate the following : the oxalic, acetic, citric, malic, gallic, 
tartaric, benioic, and prussic, which exist ready formed in the juices or organs of the plant, and are 
accordingly denominated native acids ; tc^ether with the mucous, pyromiicous, pyrotartarous, pyrolignous, 
camphonc, and suberic, which do not exist ready formed in the plant, and are hniice denominated artiA. 
dcial acids. They arc consequently not within the scope of the object of ttie present work. 


UM. OxaKe add. If the exprewed dw O'xnlh Aceto- 

stflla in left to evaporate alowfjr. It depodts sniall ir>stAlb of a 
yellowish i:0laur and saltish taste, which aro known by the 
name of the ocidulum of sorrel, that is, .1 salt with excess ot 
acid, iWnn vlilch the acid inav be obtained pura by nroccases 
wcU known to the chemist. It is not used in medicine or 
the arts, except in its state of ac'dulum. In which It is em- 
pitted to make a sort of lemonade, and to discharge stains of 
Ink. It lias been fbund al'.o in O'xalis cornfaulAta, Pciargdnitiin 
tfcidum. In the several siwcles of Aumex, and in the pube^* 
cenoe of Clcer onetinuin. 

14^. Acttie luiJ. Thejicetlc acid, or vinegar, which Is ge- 
nerally manufactured from wine in a certain stage of ferment- 
ation, has been found also rc<idy formed In .the sap of several 
trees, as analysed by Vauipielin ; and .-ilsai in the acid juice 
of the Clcer arietlnum, of vihich ll furms a constituent part. 
It was obtained by hcheele (Vom die sap ot the Ai 

: and Ls coasequenilv to l>e regarded its a native vegetable 
acKi. It lb distlngiiuhetl from other \ i-gf 'table acids by lu 
Harming soluble salts with the alk dies and earths. 

14X6. titnc add. Citnc acid m the aciil which exi-tts In the |ulce 
of lemon. Its taste is vexy sour In a state of purity, but ex- 
ceedingly pleasant when diluted witli w iter Ity a red heat it 
yields carimlc acid gas and carltonated hydmgen ga<>, and is 
reduced to a charcoal ; niuic arid converts it into oxalic and 
acetic acid, and with lime It fomis a salt insoluble in water. 
It hu been found uiutilxed h ith other acids In the following 
vegetable substances in the juice of oranges and leiiion'^, ana 
In the berries of OxycdciMis pilii>iris, Karrfnium Pltis ldip*n, 
Cfrastu J^iu, ^olknuin DulcamAra, and canlna It has 
been found also in many other tnilts, mixed with other acids. 

1427. Malu. acid. Malic acid ts found chieily in Uie juice of 
unripe apple^ whence it derives Its name, but it U tound also 
In uie Juice of barberries, alderberrles, gooseberries, plums, and 
common hoose-lcek. 

142K. Galite and. iiallic and, as it is obtained in the greatest 
abundance, m it derives its name, from the nut-gau, from 
which It may be extracted byexuosiiig a quantity of the u<iwdi*r 
of nut-gnlls to a moderate heat in a glass retort , when tne acid 
will sublime and firm crystals of an nctalieilml figure Its 
taste is austere and astringent. It strongly reddens vegetable 


blues. It Is soluble both In water and alcohol ; and is dUtln- 
giiislied by its property of Coiiiiiiiinicatliig to solutions of iron 
adt'e)> pinqile colour. When exposed to a gentle heat u sub- 
limes without alteration, but a strong heat decom}toses It. 
Nitric arid converts It into the inailc aiM oxalic acids. It is of 

E t utility in tlie art ot dyeing, and tunns the basis of all 
Ic colours, and of colours vrltli a dark ground. It forms also 
the basis of ink , and chemists use it as a tost to detect tl.e 
presence of iron. 

14XD. Turianc acul. If wine is kefit for 11 length of time In a 
cask or other close vesM*l, a sediment is precipitated which 
adheres to the sides 01 iM/tMui, and forms a crust known by the 
name of tartar, which Ls a ct/mhinatlun of potass and a pecu- 
liar arid In excess. The coinpoi.nd is t> rtrate of |iutaM, and 
the acid, in its state of punU, is the ‘Jirtaric acid. It is cha- 
racterued by |U property of torining wid potass n salt that 
K soluble with dilficultv. It has been found in the following 
secctablo substances also in the pulp of t imariiuLs, In the 
juice of the graiie, and mullicrrlcs, sorrel, and sumach, and 
the roots of Agropjrum r^^iens and I.edntodoii Tar.ix.icum. It 
Is not much used except .unong chemists; but the tartrate, 
iVnin which it Is usually obtaiiieu, is well known fur its medical 
virtues under the name of cream of tartar. 

1 ino. /IcruutL acul. From the .**lsTax HeuzMn tliereextiiles a re- 
sinous substance, known in the diops by the name of hcnEOin. 
and in wldch the lieuyolc acid is contained. It U disiinguUhisd 
from the other acItLs bjf lu aromatic odour and extreme volati- 
lity. It has been obtained also from ilie lialsains of tolu and 
■torax ; and 1» used in pharmacy, In the preparation of boluses 
and electuaries. 

1 151 Prunu. acul. The prusKic acid is generally classed 
among the animal acids, In'caiise it U obtained tn tlie greatest 
abundaiKC flroin animal sul>^lan^cs. Hut it has been proved 
to exist In vegetable substaiiecs also, and it is nroninnl ny dis- 
tillliig laurel leaves, or the kiTneW of the iiench and chfarry, or 
bitter almomlv. When pure, it exists in the fiirm of culourlehs 
fluid, with an odour resembling that of peach tree blo>Momtu It 
does not rislili'n vegetable bUien ; hut it is charai terlseil by its 
property of forming a bluish-gieeii pn-i ipiiaU*, when it is 
jN>ured,'with a little alkali added to it. Into solutions containing 


1432. A/I vegetable acids contain carbon^ oxygen^ and hydrogen^in one proportion or other i and the 
prus6ic acid contains also a portion of nitrogen. The gallic acid contains more of carlioa than any other 
vegetable acid, and the oxalic more of oxygen. 

1433. Vegetable oils arc of two kinds, tlic fixed and the volatile. The former arc not 
suddenly aficctcd by the application of heat ; the latter are very inflammable. 

1434. Fixed o*ls. Fixed oils are but seldom found, except in the seeilii of plants, and chiefly in such as 
are dicotyledonous. They are found also, though rarely, in the pulp of fleshy fruits, as in that of the olive, 
which yields the most abundant and valuable spec'ies of all fixed oils But dirotvledonoiis seofis, which 
contain oil, contain also at the same time a quantity of mucilage and feciila, and form, when bruised in 
water, a mild and milky fluid, known by the name of emulsion , and on this aceoiint they arc sometimes 
denominated emulsive seeds Some sf‘^g yield their oil merely by means of pressure, though it is often 
necessary to reduce them first of all to a sort of pulp, by means of pounding them in a mortar : others 
require to be exposed to the action of heat (which is applied to them by ine.ins of pressure between warm 
plates of tin,) or of the vaiiour of Ijoihrig water, or of rotisting, before they are subjected to the press Fixwl 
oil, when pure, is generally a thick and viscous Auid. of a mild or insipid taste, and without smell ; but it 
is never entirely without some colour, which is for the most part green or yellow. Its Hi>eci(lc gravity Is 
to water as 9 4f>3 or 1 (KK). It is insoluble in w.ater ; it is decomi>nsc<l in the acids, but with the alkalies it 
fomu soap. When exposed to the atmosphere it becomes Inspissated and op.ique, and assumes a white 
cedour and a resemblance to faL 'J’his i.h in consequence of the al>8or|ition of oxjgeri ; but owing to the 
appearance ot a quantity of water in ml that is exposed to the action of the air, it has been thought that 
the oxygen absorbed b> it is not yet iierliaps assimilated to its sulistanre. When ex|K>sed to cold it con. 
Mals and crystallises, or assumes a solid and granular form ; but not till the thermometer has indicated a 
degree considerably below the freezing |K>int W'hen exposed to the action of heat it ij| not volatilised till 
It begins to boil, which is at 600^ of Fahrenheit. By distillation it is converteil into lUter, carbonic acid, 
and carburetted hydrogen gas, and charcoal : the product of its combustion is nearly the same ; and hence 
it is a compound of carbon, oxygen, and hydrogen, Fly*Mi mis are generally dividnl into two sorts, fat 
oils and drying oils. The former arc readllv inspissated by the action of the air, and converted into a sort 
of fat. The latter arc capable of being dried by tho action of the air, and converted into a Arm and trans- 
parent substance. 

1435. The principal specU’S of Jot oils aro the following : — 

powulecl in rinrtani of marble Into a paate, whlrh in aftvrwardx 
oubjcctcd to ttie action of tli* {ircMi and the oil Is now ob- 
tained an In the olive. ' 

145A. Rap^amt «ii/, whlrh i« extrscied (Vom the ArdMlca Nhpas 
and csin|i^)tti1i. It Is less ilx«d and Mss lialile to Ijecomc ran- 
rid than the two preceding, and is manufactured chiefly la 
FliUideirs. 

14M. Off nfhdun, which Is extracted from the fhiJl of the 
Mumtra otervvostwfrma, rotnrnnn In Kgypt and Aflica. Jl Is apt 
to berome ramUd i but It Is without odour, and is on this ac- 
count much used In perfumery. 

1440. The principal species qf drying oils arc Tliisccd oil, nut oil, poppy oil, and hempseed oil. 


1436. Ohxe off, which iv expressed fWwii the pulny part of the 
ndf of C^jMesiriipn^. The ftrdt U first broken In a mill, and 
mfoiewl lb n sort w panic. It is then subjected to tlw action of 
a ibfMS* and the 4U, which Is now iHMJlTseparai(!d,swlmsonthe 
topr Of Mm wbUr bi OM vessel beneath. It Is manufkctiired 
eUHly In fin*Ke Mui in Italy, and Is much used throughout 
Jbinm iMMUlof butter, and to g|v« a seaMjnlng to food. 

tiUfy tdmundt^ which is extracted from the fhilt of the 
Amftcoitlis cMMndnh or common almond. The almonds are 
MfliweO^bbed orsitook in a coarse bag or sac^ to separate a 
Mifog ponMer which coven their epidermis. They are then 
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1441. UiMccif oU is dbUdned ftvm the seedaiof flftx. which are 1443. Pofm oil Is eytncted ftvin the seeds of PeiATersomnN 

cencniljr roested before they ere subjected to ei^ other pmoem, feraia, whl^ Is eultlTaled In Fnncc and Hiriland (hr Uds pir> 
for tlic purpoiie uf drying up their mucilage and separating pose. It Is clear and transparent, and dries leadlU ( and when, 
more oil. pure it is witliout taste or odour. It ts used for uie same pur> 

144%. Ntit oil Is eitracted from the fruit of Cdiylus i4vel]hna, poses as Die oU, for which It is' often sold, and poMewea 

or JAglans r^la. The kernel It first slightly roasted, and the nothliw of the narcotic pFoperUes of the poppy. . 

oU then eapreasad. It Is used In palnttngs of a ooanier sort t 144^ Hempietid eti Is extracted ftom the seed of the hemp, 

and also In the Beawnlng of fond, by many of the inhabitants of It has a harsh and dlsagreeahto taste, enclis used by painters In 

the middle departments of France i but it Is apt to become this country, and very extensively for food hi Missla. 

rancid. a 

1445. Volatile oils. Volatile oilfl, which are known also by the name of essential oils, are of very common 
occurrence in the vegetable kin^om, and arc found in almost all the diflbrcnt organs of the plant. They 
are found in many roots, to whidi they comrauuic.ate a frafp’ant and aromatic odour, with a taste somewhat 
acrid. The roots of Corvisartia /felhnrtsiM, (renista canari^n8is,and various other plants, contain essential 
oils. They are found also m the bark of Clnnumhmum vi;rum, of LaCrun Sdrs/f/Vas, and of Pinus ; and in 
the leaves of labiate plants, such as mint, rosemary, maijoram ; of the oiloi ous Umbeirifcra, such as chervil, 
fennel, angelica ; and of plants which compound flowers, such as wormwood. They are found also In the 
flower itself, as In the flowers uf chamomile, and the rose; in the as in that of pe^iiier and ginger; 
and in the external integuments of many seeds, but never in the cotyledon. They are extracted by means 
of expression or distillation, and are extremely numerous; and perhaps every plant possessing a peculiar 
odour possesses also a peculiar and volatile oil. Hie aronoui, of plants, therefore, or the substance from which 
they derive their odour, and which is comisahle only tu the sense of smell, is {lerhaps merely the more 
volatile and cvanorablc part of their volatile oil, disengaging itself from its combinations, volatile oils 
are characterised by their strong and aromatic odour, and rather acrid taste. They are soluble in alcohol, 
but arc not readily converted into 8aa|is by alkalies. They arc very inflammable, and arc volatilised by a 
gentle heat. Like fixed oils, their specific gravity is generally less than that of water, on the surface of 
which they will floalk though in some cases it is found to be greater than that o^ater, in which they 
consequently sink. They arc much in request on account of their agreeable taste and odour, and are pre. 
pared and sold by apothecaries and perfumers, under the name of distiileil waters or essences; as weU as 
employed also in the manufacture of varnishes and pigments. 

1446. Wax, On the up]K‘r surface of the leaves of many trees there may often be observed a sort of var- 
iiish, which, when separated by certain chemical processes, is found to possess all the properties of bees' 
wax, and is consequently a vegetable wax. It exudes, however, from several other parts of the plant 
besides the leaf, and assumes a more waxy and concrete form, as tVom the catkins of the poplar, the alder, 
and the fir , from the fruit ol the .Wyrlca ccrifera and Stillingi/i sebifera ; but particularly from the antb^rie 
of the flowers, from which it is proiiable that the liees extract it unaltered. It was the opinion of Reaumur, 
however, that the {lollen undergoes a digestive process in the stomach of the bee before it is converted into 
wax, tiiough a late writer on the subject endeavours to prove that the wax is elaborated from the honey 
extracted by the bee, and not from the jiollen. It is found also in the interior of many seeds, from which 
it IS extracted, by means of jiounding them and boiling them in water The wax is melted and swims on 
the top. Wax, when pure, is of a whitish colour, but without taste and without smelU The smell of 
bi^es* wax is indeed somewiiat aromatic, and its colour yellow : but this is evidently owing to some foreign 
substance with which it is mixed ; because it loses its smell and colour by means of bleaching, and becomes 
perfectly white 'J’his is done merely by drawing it out into thin htrij>c8, and ex|>osii)g it lor some time to 
the atmosidiore. RIcache<{ wax is not aflected by the air Its specific gravity is O'DdlH). It is insoluble in 
water and in alcohol. It combines with the fixed oils, and forms with them a composition known by the 
name of cerate. It combines also with the fixed alkalies, and forms with them a compound possessing 
tlie properties uf common soap The acids have but little action on it, and for this reason it is useful as a 
lute to coniine them, or to prevent them from injuring cork. When heat is applied to wax it becomes 
soft, and molts at the temperature of 142^’ if unbleached, and of 155^ if bleached, intoa colourless and trans. 
parent fluid, which, as the feinjierature diminishes, concretes again and resumes its former appearance 
At a higher temperature it boils and evaporates, and the vajKiur maybe set on fire by the application of red 
heat , hence its utility in making candles, and hence an explication of the singular phenomenon ob. 
servaliie in the iJictainnus FraxiiuMla. This plant is fragrant, and the odour which it difltiscs around forms 
a partial ami temporary atmo.spliore, which is inflammable; for if a lights) candle or other ignited body 
is brought near to the plant, espwially in the time of drought, its atmosphere immediately takes fire. 
This plictiomeiioii was first observed by the daughter of the celebrated Linnsrus, and is explained by sup. 
posing the partial and totiii>orary atmosphere to contain a proportion of wax exuded from the plant, and 
aflerw'ards rcduceil to vajKiur liy the action of the sun. The result of its combustion in oxygen gas was, 
ai'cording to Lavoi.sicr, larbonic acid and water, in such proportion as to lead him to conclude that IbO 
parts of wax are composed of 82 28 of carbon and 1772 of nydrogen ; but, owing to the little acuon of 
acids upon it, there seems reason to believe that it contains also oxygen as an ingredient 

1447. Wax possesses all the essential properties of afixcAl oil ; and fixed oils have the property of b(>com. 
ing concrete, and of assuming a waxy appearance when long ex posed to the air, in consequence, as it seems, 
of the absorption of oxygen. Wax tiierefore may be considered as a fixed oil rendered concrete, perhaps 
by the absorption of oxygen during tlic progress of vegetation. But it this theory is just, the wax may be 
expected to occur in a cnnsnlerable variety of states according to its degrees of oxygenation ; and this is 
accordingly the cose. Sometimes it has the consistency of butter, and is denominated butter of wax, as 
butter of cocoa, butter of galain. Sometimes its consistency is greater, and then it is denominated tallow, 
as tallow of croton | and when it has assumed its last degree of consistency, it tlien takes the appellation 
of wax. The following are its principal spci'ics ; butter of cacao, butter of cocoa, butter of nutmeg, tallow 
of croton, and wax of myrtle. 

141S. Tht hutttr (ffcacito Is c^iiTitrfcd froin tlio sci^ds of thp 14/10. Dtifternf ntitmep is obtained from Uie fle«da of the 
Theohrhmn Cardo or rhorolnte jilani, dther by liolling them In Myrfsiioa ofllclnjiUH.oT niitmca trt'**. 

watvT, or by sul^K-ting them to the arilon of the press after 1451 . Titilatr) uf rrnton is lOiiaineil from the fruit of the 
haring expeised liicm to the rapmir of lioUlng wnter. Stliifngia seblfcra. 

144^. Buttrr qf rocflAjX found in the fruit of Civot miclfera or 14,5%. I'he trux qf ffiyrtfr U obtained from the berry of the 
eocoS-nut tree. It Is' ei|««i)aw<d from the pulji of th« nut, nnd U Jir\Ttra certforB 
eren s.ilrl to se|iMrate frum It when In a fluid state, •!» cream 
Mparates from milk. 

KW. Resins. Resins arc volatile oils renderetl concrete by means of the alworption of oxygen, or 
rather perhaps by the abstraction of iwrt of their hydrogen. They have a slight degree of transparency, 
and their colour la generally yellowish. I'hcir taste is somewhat acrid ; hut they are without smell when 
pure. I’heir siKrific gravity vanes from 1 -0(80 to 1 '2289. They arc non-conductors of electricity, and 
when excited by friction their electricity is negative. The species of resiii.s arc numerous. 

1464. Rotin th a apfectiM of raaln, of which there are icTenil 1» mlind with it while yet fluid, and inrornorated tay fioisiit 
TarleUee. VVom dinbreiu snectes of the nine, larch, and fir uitation, the residuum is iffUotv nwtN. The yellow vain it 

tree, there exudes a Juice which concretes In the form of tears, the nioet ductile, and the most generally used in the avta. , 

Its cstitMtJon is genernllv aided by means of incidons, and U 14.56. PkcAanrftor arrmenufarturul from the icsliiMiAjujcee 
receives dlffkmt appellatioiis, according to the epccles frum of the flr. The trunk is cut or cleft Into of a conve- 

wlflch it is obtained. If it is <*talnfd from the Pima syl- nleirt dire, u hicli are plied together in heapM, ai^ covved 

vdstris. it Is dOMiminated eomnwii turptiUitte i flroni jLhrlx with turf. They are then set on Are, and the reslnom Juice 
enropa'a Fenice titrpeiMiu ; Anm,dmtria toxUvra. Ao/Mmqf CSe- which Is thus extricated, being prevented from esenph y in a 
naJa. This Jukie roiutsle of two liigndlents, 441 of turpentine volatile stale by means of the turf, is prccipllnted and ooHeoliBd 
and rosin. The oil Is extrionUd by duUllallon, and the nwln in ■ vessel beneath. It is portly converted Into an empyreu* 
remains behind. If die dlsIlliniJon is continued to dryness, matic oil, and Is now tar, which, by being nirthcr iiupusoted, 
the residuum Is cemmon ruein or colophonluin ; but if water Is converted Into pitch. 
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14M. JVdaffcA bcctraeted from the nstkcta J^ntlicut. 

1457« itamtaracA la obtained Chun the yuiUjienu coinmbnUt 
by anmtaneoiaH exudation. 

laM. U extrjett.’d firom the mjfrin elemlfera. 

1459. roeffmAoc ia tlio })roduce of the /b/fdra octandra ami 
npuloa babamifera. 

1460. LaUdNttwi la obtained from the Clstua crdtluua. 

1461. Opobalaanmm, orhtUm (if’OUeail.'whlch has hem to much 
Aimed far Its inedlad virtues, h the |iroduce of the Balbainod^n. 
dtm |rilead#n«e, a shrub which ffrows in .Tudea and in Aralila; 
but it u so much valued by the Turks tliat ila Imiiortatlon is pro- 
Idblted. Tlds Is the halm of tillead so miicn celcbr.ited in 
Scripture, lilnj says It was Ant brouKlit to Rome by the 
generals of Vesiuutlan. It Is obtained in a liquid state from in* 
dslons made in the bark, and is somewhat bitter to the taitte. 

146S. C^fNifixi, ot baltam qfeopatva Is otitalncd from the Co* 
paKera of&dnklis. 

1465. Drain's blood Is obtained from Ute Oracm’na thbcot 
Ptakoedrpus drbco, and raiainus Rbianfi. 

1464. Giauae Is the produce of the Crodfavum offldnUe. 

1465. IManif Mv rMin, the piwluceuf tlie Buoaiyptus rniinl- 
fcra, a native of New Holland, and touiid in great abundance 
about B<ftny Bay. 

1166. CrcvM rMinconstliutesthecoIouringmatterof the leaves 


of trees and of altpost all vegetables. It is insolnblf in water, 
but soluble In alcohol. When treated wlUi oxymuriatlc acid, 
it assumes tlie colour of a wtUiored leaf, and exhibits tlie re- 
sinous properties more distinctly. 

1467. Coptil is the produce of the Ah 6s coiidlllnum, a tree 
which Is fruind in North America. 

1468. Is obtained from the Hymemr^ Codrbarii, or 

loruki tree, a native of North America. ^ 

1469. Lac Is the produce of the Aleurites lacoifara, a native 
of tlr Ka.st Indm. 

14 il). iUoom. lJ|ion the epidermis of the leaves and fVuit of 
certain siiedes of ulaots, there is Hi,hs found a fine, soft, and 
glaucous powder. It Is portlculurly observable upon cabbago 
leaves, and upon plums, to which it coimiiunicateH a pecu- 
liar shade. It is known to gardeners by the name of bloom. 
It is eiuily rubbed ofl' by Uie Angers; and when viewed un- 
der the mlrroHcupe seems to be comfiosed of small opaque 
and unpolished gnuiulm, somewhat siiiillar to the powder of 
starch , out with a high magnifying power it appears trans|inrent. 
When rubbed off, it is ag'dn reproducer!, tlioiigli slowly. It 
resists the action of dews and ntins, and is consequently inso- 
hihle in water; but it is soluble in spirits of wine; from 
which circumstance it has been susiHicted, with some pru- 
b.-ibi|ity, to be a resin. 


1471. The tise ofrestna in tlie arts U very considerable ; but their medical virtues arc not quite so great 
as has been generally supprMCtl. They are employed tn the arts of painting, varnishing, cinbahnlng, and 
perfumery ; and they fhrniah us with two of the mr^t important of all materials to a naval power, pitch 
and tar. 

147!i. Gum~resina. This tonn is employcrl to denote a class of vegetal substances, which have lx*cn 
regarded by cliemiBtS'’w consisting of gum and resin. Th^ are generally coiiUined in the proper vessels 
of the plant, whether in the root, stem, branches, leaves, flowers, or fVuit But there is this remarkable 
dilferencc tietween resins and gunuresins, that the latter have never been known, hae *he former, to ex- 
ude 8|K>ntaneously from the plant. They are obtaineil by means of bruising the parts (Niiitaining them, 
and expres.sing the juice, which is always in the state of an emulsion, generally white, but sometimes of a 
different colour ; or they are obtained by means of incisions from which the juice flows This juice, which 
is (he protier juice of tlic plant, is then ext>osed to the ai'tion of the sun, by which, in warm chmati^s, it is 
condensed and inspissated, and converted into the gtim-resin of conimerre Guin-resins, in their solid 
state, are brittle, and less transparent than resins. I'hcy have generally a strong smell, i%hich is some- 
times alliaceous, and a bitter and nauseous taste. They .ire partially soluble both in water and in alcohol. 
When heated, they do not melt like the rosins, nor are they so combustible ; but they swell and soften 
by heat, and at last burn away with a flame. By distillation they yield volatile oil. ammonia coinbineil 
with an acid, and have a bulky charcoal. The pnticiiial species of ^im-resins whicn have been hitherto 
applied to any uselul pur^iose arc : — 


1473. GwfAonMffl, obtained from the stem of the flulion gal- 
bknum. 

1474. datmontac, brought firom Africa, in the form cT «inall 
tears, the plant which )icUIa it is thonght to be a species of 
Ferula. 

1475. Sgaiwowi/, the produce of the Ton v61niliis5ramin6nia. 

1476. OpopoMx, obtained from the Pasunaca opdponas. 

1477. Eu^orhiHott the produce of ilw f.'uphdrbfa offlcinklls 
Its taste Is caustic , It u oniisidenid as a poison, tnit Is oeca- 
rionallv employed In rnedkme. 

147fC Ohlanrnm ia obtained from the Rotwt'Ilio serrkta, which 
growl lo Arabia, partkuUrlv by (he botsleia of the Sea 
It la the frankinrenae of the ancimia. It exude* from in- 
dalom made in the tree, and concretes Into inasaet alMut iti« 
tfxe ofachednut- 

1479. Siagupesinn is tupposod to be obtained from the i-'6ruia 
p^nlca. 

1480. Oamboge, or gumgutt, the produce of the Garcfoni 
CawiAAgiu. 


IISI. iVyrrA, the plant >ie1(1irg which grows in Abyiainla 
and jVrabia. Bruce says it Im lungs tn thi‘ geniiv Aliinbsa; 
but howe\cr this may' las myrrh is the juice of the plant 
Lomrrtecl in the fonn of tears. Its rolcair i* vellow, its odour 
btrong but agreeable, and it* taste bitter , it is employed In 
medkfiik*, ( no k cs(ecmi.d an evi-ellent stomachic. 

118*2. a sulistaiue uhldi is well known for Its 

strong aixl fet'd smell, tsolnained from the / 6niln asisafte'tlda. 
At four years o!(i the plant is dug up by the root. Ilia root 
lb then t I*sinid, and the extremity cut oil , a milky juice 
exudes, which is collected; and when it tciscs to flow an- 
other portion IS cut otf, and more juice extricati'd. The pro- 
c«B IS contlnuHl till the root w vth.iiutcd. The juice which 
has lieen roilerted soon concretes, aiul constitutes aseofa'Uda. 
It is iirought to LuroiHt in small aggluiinaUHl grabis of dif- 
fenrent colours, wldie, red, yellow. It Is hard, liut brittle. Its 
taste 1 h bitter, and its smell insuPTernbly fetid ; the Indians 
use It as a seasoning for their food, and c"II It the Awid of 
the gods. In Kurope, It Is used in medicine os an antlspos- 
morlic. 


1483. Balsama. The substances known by the name of ba1.sams are resins united to the btmzoic and. 
They are obtained by means of incisions made in the l>ark, from which a viscous jtiirc exudes, which is 
afterwards inspissate by the action of the fire or air, or they are olitamed by means of boiling the part 
that contains them. They are thick and viscid juices, but liecomc readily < oncrctc. Their colour is brown 
or red ; their smell aromatic when rubbed ; their taste acrid ; their specific gravity 1090. They are un- 
alterable in the air after becoming concrete. I'hey arc insoluble in water, but Ixiiling water abstracts part 
of their acid ; they arc soluble in the alkalies and nitric and When hented they melt and swell, evolv- 
ing a white and odorous smoke, llic princiiul of the balsams arc the following : ticnzoin, storax, styrax, 
InJsain of tolu, and balsam of Peru. 

1484. Aensm'a b the prodoca of the Storax Bemidtu I1R7. DaUam cf Mh. i* rditainod from Uio Toluffera AtfUa- 

1485. Storat lo bbbiincd from the jlljrax nfflclnab'. mum. 

I486 ia a semi-fluid Juice, the produce of a tree said 1488 Duttam qf Peru Is obtained from the Myrosp^rmuiti 

lo be cultivated in Arabia. perulfrrum. 

1489. Camphor. The substance known by the name of ramphor is obtained from the rrxii and stem of 
the /.afirus Cnmphnra and Dryob&ianops Camphora^ by distillation. When pure it is a white brittle sub. 
stance, fonning octag>>r.al crystals or souarc plates Its taste is hot and acrid; its odour strong but 
aromatic ; Us specific* gravity 0 9S87. when broken into small fragments and put into water, on the 
surface of which it swims, a singular phenomenon ensues. The water surrounding the fragments is 
immediately put into commotion, advancing and retiring in little waves, and attackiriMpm fragments with 
violence. Jlie minuter fragment* are driven backwards ami forw’ards upon the surra^ m if im|N*lled by 
contrary winds If a drop of oil is let fall on the surface of the water it prcMiuces an immediate cAlra. 
This phenomenon has licen attributed to electricity Four -oy thinks it is merely the effiw.t of the affinities 
of the camphor, water, and air, entering into combination. Though camphor Is obtained chiefly from the 
Lntnu Camphora^ yet it is known to exist in a great many othtfr plants, particularly labiate plants, and 
has been extracted from the roots of zodoary, sassafras, thyme, rosemary, and lavender. 

1400 Cafmtrhour ITic substance denominated caoutchouc was first introduced into Europe about the 
beginning of the eighteenth century ; but, from a u.<ie to which it is very gouerally applied of rubbing out 
the marks made upon paper by a black-lcatl pencil, it is better known to most people in this country by 
the naxne of Indian rulmer. It is obtained chiefly from biphbnia Vahurhu^ a tree indigenous to Soutn 
America; but it has been obtained also from several trees which grow in the East Indies, surh as Ficus 
fndSca and diistjea, ArlocdiiHis integrifidia, and Urc^a cliistira. If an incision it made into the bark of 
any of these plants a milky juice exudes, which, when exposed to the air, concretes and forms caoutchouc. 
As Jtha oldect of the natives in collecting it had been originally to fonn it into vessels for their own use, it 
is iMkrally made to conci%te in the form of bags or twttles 'Ibis is done by applying the juice, when 
fluid, in-thin layers to a mould of dry clay, and then leaving it to concrete in the sun or by the Are, A 
second layer it added to the first, and others in succession, till the vessel acquires the thickness that is 
waatmt jdie mould is then broken and the vessel fit for use, and in this state it is generally brought 
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into Euroiw. It has b^n brought^owever, even in Ita milky state, by being confined from the action of 
th^ir. 11 the milky Juice is exposed to the air, an elastic pellicle is formed on the surface. If it is con. 
fined in a vessel containing oxygen gas, the pellicle is formed sooner. If oxymuriatic acid is poured into 
the milky luice, the caoutchouc precipitates immediately. This renders it probable that the formation of 
the caoutchouc is owing to the a^iption of oxygen. Caoutchouc, when pure, is of a white colour, with- 
out taste ana without smelL Ihe black colour of the caoutchouc of commerce is owing to the method of 
drying the different layers upon the moulds on which they are spread They arc dried by being exposed 
,to smoke. The black colour of the caoutchoim, therefore, is owing to the smoke or soot alternating with 
Its diltbrent layers. It is soft and pliable like icathcr, and extremely elastic, so that it may be stretched 
to a very great length, and still recover its former sine Its specific gravity is 0 9335. Gough, of Man- 
chester, hM made some curious and imiiortant experiments on the connection between the temperature 
of Moutchouc and its elasticity, from which it results that ductility as well as fluidity is owing to latent 
heat. Caoutchouc is not altered by cxiMsure to the air. It is perfectly insoluble in water ; but if boiled 
in water for some time its wlges become mi sofr that they will cement, if pressed and kept for a while close 
together. It is insoluble in alcohol, but soluble in ether. It is soluble also in volatile oils and in alka. 
lies. And from the action operated upon by acids it is thought to be composed of carlwn, hydrogen, 
oxygen, and asote. It seems to exist in a great variety of plants combined with other ingredients. It 
may lie seiiarated from resins bv alcohol. It may be separated from the berries of the mistletoe by means 
ol water, ami from other vcgi'table substances by other processes. It is said to be contained both in opium 
and in mastic ; but from these substances it cannot be cxtractcil in sufficient quantities to make it w'orth 
the labour. It is applied to a great many useful purposes both in medicine and the arts, to which, from 
iM great pliability and elasticity, it is uncommonly well adapted. In tlie countries where it is produced 
the natives make boots and shoes of it, and often use it by way of candle. 

U91. CorJf. The substance known by the name of cork w the outer and exfoliated bark of the Qudreus 
guber or cork tree, a species of oak that grows in great abundance in France, Spain, and Italy : but to 
prevent its natural exfoliation, which is always irregiiiar, and to disengage it in%mvenient ixirtions, a 
longitudinal incision is made in the bark from the root to the top of the stem ; and a transverse and cir- 
cular incision at each extremity The outer layer, which is cork, is then strippetl oft; and to flalten and 
reduce it to sheets it is jiut into water and loaded with weights. 'J'lie tree continues to thrive, though it 
is thus stnppeil of its cork once in two or three years. Cork is a light, soft, and elastic substance, dis. 
tinguished by the following properties : — Its colour is a sort of light tail. It is very inflammable, and 
burns with a bright white flame, leaving a black and bulky charcoal behind. When distilled it yields a 
small quantity of ammonia. Nitric and corrodes and dissolves it, elianging its colour to yellow ; and finally 
decomiioses it, converting it partly into an acid, and partly into a .soft sulwtance resembling wax or resin. 
The acid which is thus formed is denominatoil the suWnc acid, niul has Ikhmi proved by the experiments 
of l.agrHngo to lie an acid of a peculiar nature. It seems probable that cork exists in the bark of some 
other trees, as well as that of the CJui rcus Afuber The bark of the L'Jinus snberbsa assumes something 
of the exteniai appearance of cork, which it resembles in its thickness, softness, and clastintv, and in its 
loose and iwrous texture, as well as also in its chemical properties. Foiircroy seems, inde^, to regard 
the epidermis of all trees whatever to be a sort of cork, but does not say on what grounds his opinion is 
founded. 


1492. Woody fibre. The jiriiicipal btKly of the root, stem, and branches of trees, is designated by the 
appellation of wood ; but the term ih too general for the piiriiose of analytical distinction, as the part 
designated by it often includes the greater pai^.of the substances that have been already enumerated. It 
remains, therefore, to bo ascertained wlicthoif there exibts in the plant any individual substance diflferent 
from those already described, and constituting more immediately the fabric of the wood. If a piece of 
wood is well dried and digested, first in water and then in alcohol, or such other solvent as shall produce 
1)0 violent eflfects upon the insoluble parte j and if the digestion is continued till the liquM is no longer 
coloured, and dissolves no more of the substance of the pl.tnt, there remains bchiud a sort of vegetable 
skeleton, which constitutes the basis of the wood, and which has been denominated woody fibre. It is 
composed of bundles of longitudinal threads, which are divisilile into others still smaller. It is somewhat 
transparent It is without taste and smell, and is not altered by exposure to the atmosphere. It is inso. 
luble In water and alcohol } but the fixed alkalies dfromimse it with the assistance of heat. W'hen heated 
in the open air it blackens without melting or frothing, and exhales a thick smoke and pungent odour, 
leaving a charcoal that retains the form of the original mass. Wrhen distillcil in a retort it yields an em- 
pyreumatic oil, carburetteil hydrogen gas, carbonic acid, and a portion of ammonia, according to Four- 
croy, indicating the presence of nitrogen as constituting one of its elementary principles ; and yet this 
bigredieiit does not ai>pcar in the result of the later analvsis of Gay Lussac and Thenard, which is, caru 
bon, 52 53 ; oxygen, 41 78 , hydrogen, 5 (55) ; total 100. 

1493. Charcoai, When wooil is burnt with a smothcrctl flame, the volatile parts are driven off by 
the heat, and there remainii liehind a substance exhibiting the exact form, and even the several layers of 
the original mass. 'I’liis process is denominated ebarring, and the substance obtained charcoal As it is 
the W(K)dy fibre alone which resists the action of heat, wdiile the other {larts of the plants are dissipated, it 
is plain that charcoal must be the resulduni of woody fibre, and that the quantity of the one mustdeinnid 
upon the quantity of the other, if they arc not rather to be considered as the same. Charcoal may be ob. 
tallied from almost all parts of the plants, whether solid or fluid. It often escajH's, however, during com- 
bustion, under the form of carbonic acid, of which it constitutes one of the elements. From a variety of 
experiments made on ditlcrent plants and on their diflcrent jiarts, it apjiearsthat the green parts contain 
a greater proiwirtion of charcoal than the rest ; but this pro)>ortion is found lo diniinish in autumn, when 
the green parte Ix'gin to lie deprived of their glutinous and extractive juice. The wood contains more 
charc^l than the alburnum, the tiark more than both ; but this last result is not constant in all plants ; 
because the bark is not a homogeneous substance, the outer parts being aflWiwl by the air and the inner 

S arts not The wooil of the fjucrcus /Ihbur, seiuirated from the alburnum, yielded from 100 parte of i« 
rlwl substance 19-75 of charcoal ; the allmriium, 17-5 ; the bark, liC , leaves gathered in May, 80 ; in 
September, 2(i. Hut the quantity of charcoal differs also in different plants, as well as in different parts 
of the same. AqpKding to the experiments of Mushet, 100 parts of the following trees aflbrded as 
follows : — 


lignum vile 

Mshoicany 

I^ltunuiin 

Cheitnut 

Oak 

American block lurch 


H 

Walnut 

SO-6 

Nonrnj fir 

- 192 


Holly 

19 9 

Killow 

- 18-4 

aiA 


19-9 

ANh 

- 17*9 

Ml! 

AiTierIcnn m.vple 

19-9 

Binh 

- 17‘4 


Elm ■ 

19-5 

Scotch pine 

. 16-4 


1494k The properties of charcoal are insolubility in water, of which, how»ever. it alisnrbs a portion when 
newly made, as also of atinosphorie air. It is iiica|uible of putrofactfon It is not altered bv the most 
violent heat that can be applied, if all air and moisture are excluded \ but when heated to .-ibout 800 it 
bums In atmospheric air or oxygen gas, and *f pure, without IcMving any residuum. It is regarded by 
chemists as being a triple comjHiund, of which the ingredients are carbon, hydrogen, and oxygen. 
Charcoal is of great utility both to the clieinist and artist as a ftiel for heating Aimaces, as w'ell as for a 
variety of other uuiposes. It is an excellent (liter for purifying water It Ls a very good tooth.poWdcr ; 
and is also an indispensable ingrediefit in the important manufacture of gunimwder. 

1405. The $ap. If the branch of a vino it cut asunder early in the spring, before the leaves have begdn 
to expand, a clear and colourless fluid will issue from the wound, which gardeners denominate the tears o( 
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Pam rr. 


the Tine. * tt is merely, however, the ascending sap, and may be procured ftom almost any other plant by 
the same at similar means, ami at the same season i but particularly fkom the maple, birch, and walnut 
tree, by means of boring a hole in the trunk. It issues chleAy ftOm the porous and mixed cubes Of the 
’ alburnum ; though sometimes it does not flow flreely till the bore is oarti^ to tite centre. A small branch 
of a vine has been known tq yield from twelve to sixteen ounces^^ in iho space ortwenty^four hours. A 
maple tree of moderate sise yields about fiOO pints in a season, as, haS b^ already stated { ^nd a birch 
tree has been known to yield, in the coutse of the bleeding seksonjf a quantlU equal to its own weight III 
the sap of ^gus sylvAtica Vauquelin found the following if qredimits ; *— Water, acetate of lime with ex. 
cess of acid, acetate ol' potass, gallic acid, tannin. mnooutAnd'h^active matter, and rotate of alumina 
In 10d9 parts of the sap of the C/Hmus catnpdsferis ne ibun(U027pliK» of water and vottWe matter, 91140 of 
acetate of potass, lliOO of vegetable matter, 0 790 of .carbonate at Uh^, besldok som^ifht Indications of 
the presence of sulphuric and muriatic acids ; and ^ a later period of the season he fotfl^ the vegetable 
matter increased, and the carbonate of lime ahdiscetate ef pd^s'diminished. Frohi the above expert. 
menCs therefore, as well as from those jof other chemists, it is plain thatdhe sap rohsists of a great 
variety of ingredients, diflbriim in (liffbrent specie# of plants ; thohgh there istoo little knownconcerning 
it to warrant the deduction of any general conclusions, as the nundier of plants whose (|kp has been hitherto 
analysed is but very limits. It is the grand and principal source of vegetable aliment, and may be 
regarded as bi'ing somewhat analogous to the blood of animals. It it not made use of by man, at least In 
its natural state : but there are trees, such as the birch, whose sap may be manufactured into a very 
{deasant wine ; and it la well known that the Sap of the American maple tfee yields a ccuislderable 
quantity of sugar. , 

1496. 7*Ac proper W hen the siqi has received its last degree of elaboration hroqn the diffbrent or. 

gans through which it has to pass, it is converted into a peculiar duid, called the proper Juice. This fluid 
may be distinguished from the sap by means of its colour^ which is generally green, as in periwinkle ; or 
red, as In logwood : or white, as in spurge ; or yellow, as in celandine ; fr' m the last two of which it may 
readily be obtained byiireaking the stem asunder, as it will then cxttde Arum the hracture. Its principal 
seat is in thg bark, where it occupies the simple tubes ; but sometimes it is situated Ix'tween the bark and 
wood, as in the juniper tree ; or in the leaf, as in the greater parts of herbs } or it is difn^K^d throughout 
the whole plant, as in the fir and hemlock ; in which case, either the proper juice mixes with the sap, or 
the vessels containing it have ramiflcatioiis so flne as to be altogether im|)eroeptible. It Is not, however, 
the same jn all plants, nor even in the diflbrent iiarts of the same plant In the cherry tree it is mucila. 
ginous ; in the bine it is resinous ; in spurge and C(‘landine it is caustic, though resembling in appearance 
an emulsion, in many plants the proper iutce of the bark is diffbrent from tliat of the flower ; and the 
proper juice of fruit diffbrent firom both. Its appearance under the microscope, according toSenebier, 
Ss tnaC of an assemblage of small globules connected by small and prisnushapcd substances placed between 
them. If this juice could be obtained in a state of purity, its analysis would throw a considerable degree 
of light upon the subject of vegetation } but it seems iinpracticabie to extract it without a mixture of 
sap. Senebier analysed the milky juice of £uph6rbiA ffyparissias, of which, though its pungency was 
so great as to occasion an inflammation of ttie eyes to the person cmployetl to procure it, he had obtained 
a small Quantity considerably pure. It mixed readily with water, to which it communicated it# colour. 
When len expo^ to the air, a slight precipitation ensued ; and. when allowed to evaporate, a thin and 
opaque crust remaincil behind. Alcohol coagulated it into small globules. Ether dissolved it entirely, as 
md also oil of turpentine. Sulphuric acid changed its colour to black ; nitric acid to green The most 
accurate experiments on the subject are tliosc of Chaptal. When oxymuriatio ai'id was poured into the 
peculiar juice of A^tiphdrbni, a very copious white precipitate fell down, which, when washed and dried, 
had the appearance of starch, and was not altcrM by keeping Alcohol, aided by heat, dissolved two 
"thirds of it, which the addition of water again precipitattnl. They had all the pro|)ertles of resin. The 
remaining third part possessed the properties of woody fibre. The same exiieriinent was triixl on the juice 
of a variety of other plants, and the result uniformly was that oxyinunatic acid precipitated IVoin them 
woody fibre. 


1497, Tkemrtues qf plants have generally been thought to reside in their proper JttieeSf and the opinion 
seems indeed to be well founded It is at feast provecllw experiment in the |>oppy, spurge, and fig. The 
juice,of the first is narcotic, of the last two corrosive. The diuretic and balsamic virtues of the fir reside 
fa its' turpentine, and the purgative property of jalap in its resin. If sugar is ulitaliieil fVom the sap oftlic 
sugai'-caue and maple, it is only because it has been mixed with a quantity of proper Juice. The bark 
certainly contains it in greatest abundance, as may be exemplified in cinnamon and quinquina. But the 

K ‘ac4i,trec furnishes an exception to this rule ; its flom^rs are purgative, and the whole plant aromatic ; 

It Its gum is without any distinguished virtues. Malpighi regarded the proper Juice as the principle 
of nourisbraent, and compared it to the blood of aiiiinafs ; but this analogy does not hold very closely. 
The sap is perhaps more analogoius to the blood, from which the prnjier juice is rather a secretion. In 
one respect, however, the analogy liulds good, that is, with regard to extravasated blood and tiecuJiar 
jukes. If the blood escapes fVom the vessels it forms neither flesh nor bones, but tumours : and if Uic pro. 
per juices escape ftom the vessels containing them, they form neither wikxI nor bark, but a lump or 
deiXMit of inspissated fluid. To the sap or to the proper juice, or rather to a mixture of both, we must 
rc^ such substances as arc obtained ftrom plants under the name of expressed juices, because it is evident 
thajk they can come ftom no other source. In this state they arc generally obtained in the first instance, 
whether with a view to their use in medkine or their application to the arts It is the business of the 


chemist or artist tc separate and purify tliem afterwards, according to the peculiar object he may happen 
to have tn view, and trie use to which he purposes to apply them. They contain, like the sap, acetate of 
po^sor of iimc, and assume a deeper shade of colour when cxposial to the fire or air. The oxymuriatic 
acid precipitates ftom them a coloured and flaky substance as from the sap, and they yield by evaporation 
a quantity of extract : hut they diSbr ftom the sap in exhibiting no traces of tannin or gallic arid, and 
but rarely of the saccnanne principle. 

^ 1498. 4shes. Wheen vegetables are burnt in the o(>en air the greatest part of their substance Is evapo. 
rated during the prot'css of combustiiwi ; hut ultimately there remains a portion which is altogether 
incombustible, and incapable of being volatiliseil bv the action of fire. This residuuaik known by the 
name of^ashes. Herbaceous plants, after Indiig dried, yield more ashes than woody plants ; leaves 
more than the branches ; and the branches more than the tmnk. The alburnum yields also more ashes 
than the%o(xl; and putrefied vegetables yield more ashes i 'an tlic same vegetables in a fVesh state. If the 


of diftbrent planu waa as follows: — 


Outhend in May, dried jeavm of the oAk ■i.l parts qf luha. 

il leavm of tha JQwdod«''ndrm ,yi 

dried leases of the >fr«cnlu» iJtjmorSiilflnuin • 7S 
f tnink and liraiu Kci of yjS'iculQA Hlnwcistonum M 

Ga/hsmi in Ssfttmber, dried leaves of the wfE'sciilue Hip|Nir4jitnnutn Wi 

dried leaven of the oak - t M 

fftMii leaves of the oak < . . . S4 

natktf^d fithen tn,lhnttr, leave* of «atlvum • • • #5 

OxMvmi in TVtiit, leavea of sativum - - - 81 

, leaves of S'kha vulgkris - • ^ 

Omtherfd ll0Jhn omUrng intojlnnier, the leaves nTUie fiWhh vuldms 

itak, tile dried hark bO, the albarniiin 4, wood • • - . # < 
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1499. ThtunaljftU qf planto, witb'4 vUw to the discovery of the ingredieota (^wbich they 

are composed, produces alkalies, e^bs, and metaU, which miuttheiefore be considircd aa i|%r«dients in 
the composition of the vegatab^; < Hut vegetable ashes coolain. also a varloty of other principles, occur* 
ring, however, in such symaU nroportlons, as generally to esoSpr observation. Perhaps they contain also 
substances oot qaftablerojrbeisig Vi^ttUsed by the action of ^ \ . 

1$U0. The. allcauei: *^4 pecunarv-elaSs^-substiBnees, disVinguished by aeaustio taste and 

the property of changing, vegetable blufw jto green. They are gmieraJlV regarded a« being three in nuia* 
bet, potass, soda, ana. ammonia, of whidi theivrd former only.are found in. the ashes of vegetables. Am. 
monia is. indeed, often c^jitained substances by means of distillation, but tlicii it is-always 

formed during thCf^cfesr. ‘ If the asl^of hmd vegetables, burnt in the open ain are repeatedly washed 
In water^ and, thg trftter flltcMd and evaporated to drynoSf, potass is left behind. The potass of Commerce 
is inanufacturedla this jnaimi^r,^ thoimlrit is not qui^ pure ; but it may be purified by dissolving it in 
spirits of wine, and.ovaporatingthe solution to dryness Ina silver vessel. When pure it is white and semU 
trans[)arent, it extremely eaustic and deliquescent. It dissolves all animal substances, and changes 
vegetable blues into green. It -dissolves alunun^ end also asniAll quantity of silex, with which it fuses 
Into glass by tlie aid of dice. U had been long susjiectcd by chemists to be a coiniiound substance : and 
according to the notable discovery by Sir H. Ihivy, its comi>onent. parts are at last ascertained to be 
oxygen and a highly inAammable metal, which he denominates potamiam, one proportion of each. Soda 
is found chiedy m marine plants, from tne ashes of which it is obtained by means Of lixiviation. It exists 
in great abundance in ftolshla Soda^ Zosti^ra maritima, and Various species of /'"hci. It is generally 
obtained in the slate of a carbonate, but is pUnded in the same manner as potass, to which it is similar in its 
properties ; ' but from which It is.easil v distinguisbedby its forming a hard soa|) with oil, while potass forms 
a soft soap. It cbnsistsi according to Sir U. Davy, ol one proiiortion of a metal which he denominates 


nparibon, 

state of vegetation. The ashes of the golden fcxl, growing in an uncultivated soil, and of the bean, turn, 
sole, and wheat, were found by Saussure to contain at h'ast threo fourths of their weight of alkaline salts. 
Tins was nearly the case also with the leaves of trees just bursting fVom the bud. But the pro|;>ortion bf 
alkaline salts M found to diminish, rather than to augment, as the parts of the plant arc dcvelojicd. 
The ashes of the leaves of the oak, gathered in May, yielded 47 parts in the lUO of alkaline salts; and, in 
Septemlier, only 17. 

1501. The tUiltly qf thrnlkalieSt as obtained fVom vegetables, is of the utmost importance in the arts, 
particularly in the formation of glass and of soaps If a nuxturc of soda, or |)otai:s, and silex, or saiifl, lu 
certain proportions, is cx]kjsc( 1 to a violent heat, the ingredients are meltwl down into a fluid mass, which 
is glass in a state of idsion. In this state it may be moulded into almfist any form, at the ple.YSure of the 
artist : and, accordingly, we find that it is manufactured into a great variety of utensils and instruments, 
under the heads of flint glass, crown glass, liottle glaas Buttle gla<^ is the coarsest ; it is formed of soda 
anti conunoii sand, and is used in the manufacture of the co.irs(>r sort of bottles, Crown glass is comtiosed 
of s(Hla and flue sand : it is moulded into large plates lor the purixise of forming window^glasses and 
IcKiking.glasses Flint glass is the finest an<l most transparent of all ; that which is of the best quality is 
comiKised of FiO parts of white siltrlous sand, H) parts of pearl-ash, > of led oxide of lead, 1 J of nitrate of 
ixitass, and tUft of black oxide of manganese. It is known also by the name of iTystiil, and may be cut and 
polished so as to serve for a variety of ornamentui purposes, as well as for the riiore important and more 
iisetiil puniose of forming ojitieal instruments, of which the discoveries made with the telescopesoinU the 
microscope are the curious or suhliine results. If a quantity of oil is mixed with half its w'eight of a strong 
solution of soda or potass, n combm<ition takes place wdiich is renderiHl morceoinplete by means of boiling. 
The new compound is soap. The union of oil with pota.s.s forms a soft soap, and with soda hard aoap j sub- 
itances of the greatest elticacy as detergents, and ol the greatest utility in tiie washing and h1eac)iing’of 
linen Tlic alkalies are used also in medicine, and found to Ik' peculiarly ctiicacious in the reduction of 
urinary calculi. 

1502. Earths^ The only earths which have hitherto been found in plants are the 

following : lime, silica, magnesia, and alumina. ; 

l.'iOS, /amc is by far the most abundant earth. It is generally coinbiae<1 with a portion of pho8phor||:,' 
carlxinlc, or sulphuric acid, forming phosphates, or carbonat(««,’ or sulphates of lime. ITic pnospnate m 
lime is, next to the alkaline salt, the most abundant ingrerlietit in the ashes of green herbaceous plante 
wliose parts are nil in a state of vegetation I'lie leaf of a tree, bursting from the bud, contains in its Ishes 
a greater portion of earthy jihosphate than at any otlier penoii : PH) parts of the ashes of the leaves of 
the oak, gathered in May, furnislied S.T parts of earthy phospliate ; in September, only 18ii5. In annual 
plants the proixiition of earthy phosph.ite dimini.sh«‘S iroin the p<*ruHl i>f their germination to that of their 
flowering. Plants of the bean, before flowering, g.-vve 14 ‘.j parts of earthy phosphate, in flow'cr, only IJ’5. 
Carbonate of lime is, next to jihusphate of lime, the most abundant of the ear^y salt<i that are found in 
vi'gt'tablcs. But if the leaves of phints arc washed in water the priiportion of carbonate is augmentoft 
'i'hls is owing to the subtraction of their alkaline salts and phosphates in a greater proiiortion than tlieir 
lime. In green lu'rbaceous pl.iiils wdioso parts aie in a state of incre.'ise, there is but little carbonate of 
lime; but the ashes of the bark of trees contain an enormous quantity of caibonate of lime, and much 
more than the aJbuniuiu, as <lo also the ashes of the wood. l*he ashes of mo.st sewls cuntalp no carbonate 
of lime ; but they abound In phosphate of potass. Hence the ashes of plants, at the period of the maturity 
of the fruit, yields less carbonate of lime than at any previous period. 

J5b4. Stlica is not found to exist in a great proportion in the ashes of vegetables, unless they have betm 
previously tlcprived of their salts and phospiiates by wrashing; but, when the plants are washed in water, 
the proportion of their silica augments. The aslies of the leaves of the Jiazcl, galhercd in May, yieldra 
9’5 ^rts of silica Ui 10(>. 'Hie same leaves, W'oshfxl, yielded four parts in 1(»0. i oung plants, aiid leaves 
bursting fVom the md, roiit.Vin but little of silica in their ashes ; but the proportion of silica augments as 
the parts arc developisil. Ferliaps this is owing to the dinunurioii of the alkaline salts. The ashes 
tome stalks bf wh6at gathered a month befbre the time of fluw’ering, and having some of the radical leaves 
withered, contained YZ parts of silica and a5 of alkaline salts in lUO. At the period of their flowering, and 
When more of their leaves vfcre withered, the aslies contained parts of K.dica and 54 of alkaline salts. 
Seeds divested of their external covering, contain loss wliea th.in the stem furiiishcil with its leaves ; ami 
it is somewhat remarkable that there are trti's of which the bark, alburnum, and wooil contain scarcely 
any silica, and the leaves a great deni, ptirticularly lu autumn. 'Hus is a phenomenon that seems inexpii. 
calde. The greater part of tlie gra.sse*i cuiitain a very conshlorable pro)x>rtion of silica, as do also the plants 
of tlie genus i?quin4tum. Sir H. Davy has discovered that it fonns a part of tlie epidermis of these plants, 
and in some of them the princiiml p;irk From llH) parts of the epidermis of the tollowing pl.mts the pro. 
porrions of silica were. In liounet eane, JX) ; bar.ilKW, 7r4^ common reed, 48i ; stalks of corn, Hii' 5. Owlrm 
to tlio sUlca contained In the epldennis, the plants in whicli it is found are sometimes usc^ to give a iiolisn 
to thesuiface of subtances where smoothness li required. 7'he Dutch rush (A’quisMum hyeiudle), a plai)^ 
of this kind, is used to polish even brass. 

' 1505. Mftgnesia does not exist so alJundanWy in the vegetable kingdom, as the two preceding earths. It 
1|^ been tbund, however, in several of the maniic plants, jnirticularly the Ftici ; but Balsbla Soda contains ' 
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more of mi^osia tlinn any other plant yet examined. According t<vVauque11n, 100 parts of it contain 
37 9^*0 oi' Magnesia. • 

IMtl has Dccn detected in several plants, but never except in very small quantities. 

l.^O?. Metallic oxtdes. Among the .subbtances toiind in tJie abhes ot vegetables, we must class also metals. 
They occur, however, only in small quantities, and are not to be detected except by the most delicate 
experiments. The metals iiitiierto di>«overcd in plants are iron, manganese, and perhaps gold. Of these 
iron is by far the most common. It occurs in the state of an oxide ; and tile ashes of hard and woody plants, 
such as the oak, arc said to contain nearly one twelfth of ^cir own weight of this oxide. The awes of 
Saltibla contain also a qonsiderablu quantity. The oxide of mangaijLoaa was first detected iu the ashes of 
vegetables byScheele, and afterwards found by Proust in the ashesof the pine, calendula, vine, green oak, 
and fig tree. Beecher, Kuiickcl, and Sage, together with some other chemists, contend also for the 
existence of gold in the ashes of certain plants ; but the very minute portion winch they found, seems more 
likely to have proceeded from the lead employed In the process, than ftom the ashes of the plant It has 
been observed by Saussurc, that the proiKirtion of the oxides of iron and of manganese augments in the 
ashes of plants as their vegetation advances. The leaves of trees furnish more of these principles in 
autumn than in spring, as do thase of annual plants. Seeds contain metals in less abundance tlian the stem ; 
and if plants are washed in water, the proportions of their metallic oxides (ire augmented. 

1508 Such are the principal ingredients that enter into the vegetable composition. They are indeed 
numerous, though some of them, such as the metallic oxides, occur in such small proportions os to render 
it doubtftii whether they arc in reality vegetable productions or not 'i'lie same tiling may be said of some 
of the other ingredients that have been found m the ashes of plants, winch it is probable have been 
absorbeil ready Airmed by the root, and deposited unaltered, so that they can scarcely be at all regarded us 
being the genuine products of vegetation 

15U9. Other substances. Besidew the substances above enumerated, there arc also several others which have 
been supposed to constitute distinct and pcHUihar genera of vegetable pro<>.ivti(}ns, and which might have 
been introdiiCfnl under filch a character; such as the mucus, jelly, sarcocol, asparagin, inulin, and ubnin, 
of Dr Thomson, as described in his well known System of Chemisti-y ; but as there seems to be some 
difTereiice of opinion among chemists with regard totiiem, and a belief entertained 'hat tlicy are but 
varieties of one or other of the foregoing ingredients, it is sulticient for the purposes of this .vork to have 
merely mentioned their names. Several other substances, of a distinct and {leculiar character, have been 
suspected to exist in vegetable urotluctioiis : such as the febrifuge principle of Segum, as discovering itself 
in Peruvian bark ; the principfo of causticity or .icridity of St*iu-bu‘r, as discovering itselt in the mots of 
Aanunculus bulbbsus, .Vcilla maritima, //ryonia alba, and JVum maeulMuin, in the leaves of Digitiilis pur- 
pt'irea, in the bark of Daphne A/e/creon, and in the juice of the spurges * to which may be added the Huid 
cxud(^ from the sting of tlie common nettle, the poisons inherent in some plants, and tin* medical virtues 
inherent in others; together with such )H'ctiliar principles as may be pi'i'^utned to exist in such regions 
of the vegetable kingdom lu remain yet unexplored 'The iin[iortant discoveries winch have alrendv 
resulted from the chemical analysis of v«*getable substances encourage the hope that further discoveries will 
be the result of further experiment; and, ftuin the zeal and ability of such chemists as are now directing 
their attention to the subject, every thing is to be expected. 


# Sect, 1 1. Simple Products, 

1510. A very feiv constituent nnd uncompounded elements include all the compound 
ingredients of vegetables. Hic most essential of such compounds consist of carbon, 
oxygen, and hydrogen ; a small proportion of nitrogen is said to be found only in cruci- 
form plants. The remaining elementary principles which plants have been found to 
contain, although tlioy may be necessary in the vegetable economy, yet they are by no 
means princifilcs of the his>t im{)ortance, us occurring only in small proportions, and be* 
ing dependent in a great measure on soil and situation ; whereas the elements 
oxygen, and hydrogen form as it were the very essence of the vegetahlo; 
constitute by their moditicatiun.s the peculiar citaracter of the projiertieg'CjjT 
Tills is conspicuously exeniplified in the result of the in vest igal ions of Clay and 

Tlienard, who have dciluced from .a series of tlie most minute and delicate cx{)erlineiits 
the three following propositions, Avliicli they have dignified by the name of I..aws of Ve- 
gcmblc Nature (Traite dc Chern. Element. , tom. iii. chap, iii.) : — 1st, Vegetable sub- 
stances are always acid, when the oxygen they contain is to the hydrogen in a greater 
proportion than in water; ‘idly, Vegetable substances arc always resinous, or oily, or 
spirituous, when the oxygen they contain is to the hydrogen in a smaller proportion tlian 
in water ; Sdly, Vegetable sulistanres are neither acid nor resinous, but .saccharine, or 
mucilaginous, or analogous to woody fibre or starch, when the oxygen and hydrogen they 
contain ere in the same proportion as in water. (See Dr, "Thomsons System of Chemistry.) 


Chap. IV. 


Funclimi’i of Vegetables. 


l^U Ife, growth, and propagation of plants necessarily involve the WTcral ' 
IbUdijiBg topics ; germination, nutriment, digestion, growth and devclopcinent of ports, 
anoiidities of vegetable developemcnt^ sexuality of vegetables, impregnation of the 
vegc^tahie germen, changes consequent upon impregnation, propagation and dispersion 
of m ipecies, causes limitiiig the dispersion of the species, evidence and cliaracter of 
vegcMde vitality* 
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Sect. I. GermincUion of the Seed* ^ 

1512. Germination is that act tor operation of the vegetative principle, by which the 
chibryo is extricated from its envelopes, and converted into a plant. This is univer- 
sally the first part of the process of ^vegetation ; for it may be re^rded gs an indu- 
bitable fact, that all plants spriilg originally from seed. The conditions necessajy to 
germination relate eitlier to the internal state of the seed itself, or to the circumstances 
in which it is placed with regard to surrounding substances. 

15 J 3. The first condition necessary to germination is^ that the seetl must have reiwhed maturity. Un- 
ripe seeds sGidom germinate, because their parts are npt yet prepared to form tJie chemical combinations 
on which germination depends. There are some seeds, however, whose germination is said to commence 
in the very seed-vessel, even before the fruit is ripe, and while it is yet attached to the {larcnt Pj^nt 
Such are those of the TangcA-di/t ol Adanson, and Ag^ve vivii>ara of East Florida, as well m those of the 
Uyamus Neiilmdf} of Sir J. E. Smith, or sacred bean of India ; to which may be addetl the seeds of the corn- 
corn garden radish, pea, lemon, &o. Hut these arc examples of rare o<'currence; tliough it is sometimes 
necessary to sow or plant the seed almost as soon as it is fully ri)w, as in the case ol tiie cofl'ee-l^n ; 
which will not germinate unless it is sown within five or six wet'ks ^ after it has been gathered. Most 
seeds, however, if gunrdetl ftom external injury, will retain their germinating faculty for a period of many 
years, 'I'bis has been proved by the experiment of sowing seeds whieJi have been long so kept ; as well as 
by the deep ploughing up of holds which have boon long left without cultivation. A field which was thus 
ploughed up, near Duiikeld, In Scotland, after a period of forty years’ rest, yieUlAll a considerable blade of 
black oats without sowing. This could have only been by the plough’s bringing up to the surface seeds 
which had been formerly too deejily lodgwi for germination. - . 

1514. TAr second comitiiun ts^ that the seeds sown must be defended from the aitwu of the rays of hght. 
This has no doubt bi‘en long known to be a necessary condition of gemination, il we regard ^e practice 
of the harrowing or raking in of the grains or seeds sown by tlic farmer or gardener as being founded 
upon iL -T J 1 

1.515. A third eondtlion necessary to germination is the access of heat. No seed has ever been known 
to germinate at or htlow the Iree/iiig jKiint. Hence seeds do not gt'rrninate in winter, even though 
lodgiHl in their proper soil: but Hie vit.il principle is not necessarily destroyetl m consequence of this 
exposure; lor the seed will genniii.itc still, on the return ol soring, when the ground has bt'cn again 
thawiHl, and llie temper.iture raised to the proper degree, Ihis degree varies considerably in dif- 
ferent spwies of soofls, a.s !■. obvious from obsiTving the tiine.s of tht'ir gennination, whether in the sanie 
climate or in diH’erent ones : lor if seeds, which naturally sow themselves, germinate in dillerent climates at 
the same period, or in the same elinute at dillerent fieriods, the temiK*rature iu*ce8aary to their germi- 
nation mu'.! of consequence be diHereiit Non these cascsi arc coiHtaiitly oei urnng and prebcntiiig them, 
wives to our notiie; and have al . no been nicule the subject of jiarticular observation. Adanson found 
that 6«>ed.s wliieh will geruiinate in the space of twelve hours in an ordinary degree ol heat, may be made 
to gernilmite in the Npace of three lioiiis hj exjiosing them to a greater degiee ot heat; and that seeds 
transported from the climate ot Parn. to that ol Senegal, have thmr periods of gennindtion acccleratt'd 
from one to three days {Families des Flan/est vol i. i» S4.) UiKni the same principle, seeds transporter! 
Iroin a warmer to a colder climate, have their periods of germination protracted till the temperature of tlie 
latter is raisetl to that of the loimer. I his is well cxLmjdiliiHi iii the case of gn^en-house and hot-house 
plants, from which it i.s also obvious that the teniporature must not be raised beyond a certain degree, 
otherwise the vital prim iple IS totally destroytri. , o , ^ . . 

1516 A fomth condition nocess.uy to germination is the access of montme. Seeds W’lll not germinate 
if they are kwt iK‘rfe<'tly dry. SN’ater, therelorc, or some liquid equivalent to it. Is essential to germl. 
nation. Hence ram is alway.s acceptable to the farmer or gardener, immediately after be has sown his 
tee^i amL if no rain falls, recourse must be had, if iwissible, to artificial watering. But the quantity of 
water ftonliadis not a matter of indifUTencc. '1 here may Ik* too little or there may lie much. If tliete 
^DC tODiJittf&'lhtsaeed dies lor want of moisture; if theiebetoo much, it then rots The case is not the 

howevor, .with all seeds. Some can bear but little moisture, though others w ill germinate even 
when pittSfftty immersed j as was uiovihI by an experiiuent of Du Hamers, at least m the case of iiea^ 
which no placc«l merely uiioii a jiioce of wet n»ongi*, so as to mimerfie them by iieaiiy the one hftUi and 
which gcnniiiatcd as if pluceil in the soil Jlut this was found to be the rno.Nt they* could bear j for when 
tutnlly immersed iii the water thev rottcxl. niero are some scevls, hi>wevt’r,wliich will germinate ^ven 
when wholly subiner.'»evl. The seeds of aquatics must ol necessity germinate under water j and {leas have 
been known to do so under tertain conditions. . 

1517 A filth condition lU'ces.^arv to gemiinalion i* the access of atmospherte atr. Soetls will not germi- 
nate if placed 111 a varumo, Uay introduced some grains oi lottuee-seed into the receiver of an air-pump, 
which he then cxhau^t^•<1 'I'he sie<l.s <lid not germinate. But they genninuteii upon the readmission of 
the air, which Is thus proved by eonsdiuence to be iietcssary to their germination. Achard proved that 
no seed will germinate in nitrogen gas, or carbonic and gas, or hydrogen gas, except when mixed with a 
certain proportion of oxygen gas ; and hence concluded that oxygen gas is necessary to the germination 
of all SCT'ds, and the oiily,consiituent part of the atmospheric ."iir which i» absolutely necessary. Hum, 
boldt Kiuiut that the process of germination is accelerated by means ol previously steeping the sai*d in 
water itiipregnatoil witn oxyinunalic acid. t'resN-sced trcatcni m thi» manner germinated in the apace 
of three iiuurs, though its ordinary period of germination is not less than thirty-two hours. 

1518. 27/tf 2^rioi/ necessary to complete the jirocess of fierminatmi is not the same in all 
seeds, even when all the necessary conditions have been funiislied. boine sjiecies require 
B shorter, and others a Ioiisj;er period. The glasses arc among the number of lliose plants 
wliose seeds are of Ibe most rapid germination j then perhops cruciform plants ; then 
leguminops plants; then labiate plants; then iiinbclliterous plants; and in the lost 
order rosaceous plants, whose seeds germinate the slowest. Ihc following table in- 
dicate.') tile periods of the germination of a considoi*able variety of seeds, aa obscr\ed 
by Adanson : — 

T)qy 9 DuyH* 

WkMt, MUIrt-wed - r' Il<MlUh,Tl«!t-root - - s ; SSc.te 

5 l5lS?r - -■ " - 5 1 year 

hmnI - . J ® CablMiga .... 10 . 

1519* Physical phenotnenti* When a seed is committed to the soil under the concbtiof^, 
which have been just Rpecitied, tlic first infallible .symptom of genmnation is to bo deduc^ 


Bava. 

ITvfi$np • ■ ' 

rifshy - • ■ Ww.lO 

AlmiMid, ChrsWMt, Tewh 1 year 
liawUitn u, Ffibovt X yam. 
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from the prolongation of the radicle { fig, 188. n), 
bursting through its proper integuments, and direct- 
ing its extremity downwards into the soil. 'Fhe next 
step in tlie process of germination is the evolution of 
the cotyledj^ or cotyledons (c)« unless the seed is 
togetlicr acOtylcdonous, or the cotyledons hypogean, 
as in tlic oak (6). The next step, in the case of seeds 
furnished with cotyledons, is that of the extrication 
of the plumelet (c), or first real leaf, from within the 
cotyledon or from between the cotyledons, and its 
expansion in the open air. Hie devclopemcnt of the 
rudiments of a stcm(d), if the species is furnished 
witli one, is the last and concluding step, and the 
plant is complete. Whatever way the seed may be 
deposited, tlic invincible tendency of the radicle is to 
descend and fix itself in the earth ; and of the plumelet, to ascend into the air. Many 
conjectures have been oflered to account for this. Knight accounts for it on the old 
but revived principle of gravitation. Keith conjectures that it takes place from a power 
inherent in the vegetable subject, analogous to w'hat we call instinct in the animal sub- 
ject, infallibly directing it to the situation best suited to the acquisition of nutriment and 
consequent developcmcnt of its parts. 

1520. The ehemkal phenomena of germination consist chiefly in the changes which arc oflccted in the 
luitntnent destined for the supiiort and developement ot the embryo till it is converted into ii plant. 
This nutriment Cither passes through the cotyledons, or is roiitauietl in them; becau.«o the embryo ihcs 
when they are prematurely cut off. But the farinaceous sul>>t.ince of the cotyledons at least in exal- 
buminous sec'd.s is a proof that they themselves contain the nufrnneut. They are to lie regarded, therefore, 
as repositories of the foo<l destuictl for the 6up]iort of the embryo in its germinating sbite ; and, if the 
seed is fUrnished with a distinct and separate albumen, then is the albumen to be regarded as the repo- 
sitory of ffxxl, and the cotykHloii or cotyledons as its channel of conveyance. But the focKl thus conUimxl 
in the albumen or cotyledons is not yet tittini lor the iinmediate nounshment of the embryo: some 
previous preparation i.s ntres<iary; some change must lie cflecttxl in its pioperties 'I*his change is 
elTeeted by the mtorvention of ehemical agency. The moisture imbibed by a seed placed in the eaith is 
immediately absorlK’d by tlie cotyhsUms or albumen, vvhuh it readily penetrate.^, and on which it iinme- 
diatelv begins to operate a chemical change, dls.^olvlng part of their farina, or mixing with their oily 
particles, and fonning a sort ol c'mulsive juice The consequence of thl^ change is a slight degree of 
fermentation, inducecl, wrhaps, by the mixture of the starch and gluten of the cotykxtons in the water 
which they nave absorbed, and indicatc>d by the extraction ol a quantity of earbomc acid gas, as well as 
by the smell and taste ot the seed This is the commencement of the process of germination, which 
takes place even though no oxygen gas is present But if no oxygen gas is present, then the process 
stops; which shows that the agency of oxygen gas is indispensable to germination. Accordingly, wiien 
oxygen gas is present, it is gr.iduallv inhakxl by the seed, and the farina ol the cotylcHlons is found to 
have changed its .savour. .Sometimes it beewnes acid, but generally sweet, resembling tlie tai-tc of sugar ; 
and is conscnjuently converted into sugar or scime substance analogous to it I’his is a lurthur proof that 
a degree of fermentation has been induced ; becau.se the result is precisely the same in the prcK'ew* of the 
fermentation of liarley when converted into malt, as know'ii by the name of the saccharine fermentation ; 
in winch oxygen gas i.s absorbed, heat and carbonic acid evolvtxl, and a tenileiicy to genninntion indi- 
cated by the shooting of the radicle. The elfeet af oxygen, therefori', in the process, is th.it of converting 
the farma of the albumen or i otyledons into .a mild and .saccharine foixl, fit for the nourishment of the 
infant plant by diminishing the proportion of its carlmii, and in augmenting, by consequence, that of its 
oxygen and hydrogen. The radicle gives the first indu’atiun.s of hie, expanding and bursting its integu- 
ments, and at length fixing itself in the soil the plumelet next unlokls its parts, develojitng the rudi- 
ments of leaf, branch, and trunk: and, finally, the soinmal k-aves decay ami drop off; and the einbrvo 
has been converted iiim a plant, cnfwble of ab^^tracting immediately Irom the sod or atmosphere tfic 
nourishment neceaMry to its future growth. 

Sect. II. Food of the vegetating Plant, 

1521. The substances which jdants abstract from the soil or atmospherct or the fcKxl of the 
vegetating plant, have long occuiiied the ])hytologieal enquirer. What then arc the eoin- 

•poneot principles of the soil and atmosphere? 'Die investigations and discoveries of 
modem chemists have done imich to elucidate this dark and intricate suliject. Soil, in 
general, may l>e regarded as consisting of earths, water, • egi^tahle mould, decayed animal 
substances, salts, ores, alkah'cs, gases, perhaps in a jiroportion corresponding to the order 
in which they are now enumerated ; which i.s at anv rate the fact wdth regard to the first 
three, though tJieir relative proportions arc by no means uniform. I’he atmosphere has 
been also found to consist of at least four species of elastic matter, nitrogen, oxygen, 
carbonic acid gas, and vapour ; together with a multitude of minute particles detached 
from the solid liodies occupying the surfiicc of the earth, and wafted upon the winds. 
The two former ingredients exist in the proportion of about four to one ; carbonic acid 
gM in the proportion of about one part in 100; and vapour in proportion still less. 
Such then are tlie component principles of the soil and atmosphere, and the sources of vege- 
table Nourishment. But the whole of the ingredients of tlie soil and atmosphere are not 
taken up indiscriminately by tlio plant and converted intq vegetable food, because plants 
do tiot thrive indiscriminately in all varieties of soil. Port only ot the ingredients arc 
seleoiedy and in certain proportions : as i.s evident from tlie analysis of the vegetable sub- 
stance ^ven in tlie foregoing chapter, in wliich it was found that carbon^ hydrogen, 
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oxygen, and nitrogen, arc th<& principal ingredients of plants ; while the other ingredients 
contained in tliem occur but in very small proportions. It docs not however follow, that 
these ingredients enter the plant in an uncombined and insulated state, because they do 
not always so exist in the soil and atmosphere ; it follows only tliat they are inhaled or 
absorbed by the vegetating plant, under one modification or another. Tlie plipint then does 
not select such principles as arc tlie inbst abundant in the soil and atmosj^re ; nor in 
tlie proi)ortions in wliicli they exist ; nor in an uncombined end insulat^ state. But 
what are the substances actually selected ; in what state are they taken up ^ and in what 
proportions ? In order to give arrangement and elucidation to the subject, it shall be 
considered under tlie following heads : Water, Gases, \ egetable Extracts, Salts, Earths, 
Manures. 

1522. Water, As water is necessary to the commencement of vegetation, so also is it 
necessary to its progress. Plants wdll not continue to vegetate unless .their roots be 
supplied with water ; and if they be kept long without it, the leaves will droop and 
become haccid, and assume a withered appearance. Now tliis is evidently owing to the 
loss of water ; for if the roots be again well supplied with w atcr, the w'eiglit of the plant 
is increased, and its freslmess restored. But many plants will grow, and thrive, and 
eftect the devclopemcnt of all their parts, if the root be merely^immersed in water, 
tiiough not fixed in tlie soil. Tulips, hyacinths, and a variety of plants with bulbous 
roots, may be so reared, and are oi’ten to be met with so vegctiiting ; and many plants 
will also vegetate though wholly immersed. Most of the marine plants are of this de- 
scription. it can scarcely be doubted, therefore, that water serves for the purpose of a 
vegetable aliment. But, if plants cannot lie made to vegetate without w'ater ; and if 
they will segetate, some when piutly immersed witJiout tJie assistance of soil, and some 
even when totally immersed, so as that no other food seems to have access to tlicm ; does 
it not follow' that w'atcr is the sole food of plaiit<, the soil being merely the basis on 
which tliey rest, and the receptacle of their food ^ This opinion has had many advo- 
cates ; and the arguments and experiments adduced in support of it w'ere, at one time, 
thought to have completely established its truth. It was indeed the prevailing opinion 
of the seventeenth century, and was embraced by several philosophers even of the 
eighteenth century ; but its ablest and most zealous advocates were Van Helraont, 
Boyle, Du Hamel, and Bonnet, who contended that water, by virtue of the vital energy 
of the plant, was sutlicient to form all the difleient substances contained in vegetables. 
Du Hamel reared in the above manner plants of the horsc'chestnut and almond to some 
considerable size, and an oak till it was eight years old. But though he infonns us 
that they <lied at last only from neglect of watering, >et it seems extremely doubtful 
whether they w'ould have continued to vegetate much longer, even if they had been 
watered ever so regularly : for he admits, in the first place, tliat they made less and loss 
progress every year j and, in the second place, that tJieir roots were found to be in a 
very bad state. Tlie result of a great variety of experiments is, that water is not tlic 
sole food of plants, and is not convertililo into the whole of the ingredients of the vege- 
table substance, even with the aid of the vital energy ; though plants vegetating merely 
in water do yet augment the quantity of tlieir carbon. 

1.52:3. Gases, 'When water w;is found to he iiisuffitient to constitute the sole food 
of plants, recourse w'as next had to the assistance of the atmoiiphcric air ; and the 
vital energy of tlie plant was believed to be at least capable of furnishing all the dif- 
ferent ingredients of the vegetable subshmee, by means of decomposing and combining, 
in diflerent ways, atmospheric air and water. But as this extravagant conjecture is 
founded on no proof, it is consequently of no value. It must be confessed, however, 
that atrnosplieric air is indispensably necessary to the health and vigour of the plant, 
as may be seen by looking at the diflerent aspects of jilauts exposed to a free circulation^ 
of air, and plants deprived of it : the former are vigorous and luxuriant ; the latter 
weak and stunted. It may be seen also by means ot' experiment even upon a small 
scale. If a plant be plocerl under a glass to which no nevv supply of air has access, it soon 
begins to languisli, and at length w'illiersand dies : but particularly if it be placed under 
tile exhausted receiver oJ' an air-pump ; as might indeed be cxjiccted front the failure of 
the germination of the seed in similar circumstances. TIic result of experiments on this 
subject is, that atmospheric air and w'ater are not the only principles constituting tlie 
food of plants. But os in germination, so also in die jirogrcss of vegetation, it is part 
only of the component principles of tlie atmospheric air that are adapted to the purjjoses 
of vegetable nutrition, and selected by the plant as a food* Let us take tlieni in the 
order of their reversed proportions. 

ISS-t. The ejff^ct qf the appiication ofcnrhonic acid gas wna found to tic altogether prejudicial in the pro* 
ce*!» of the gertnination of the seed : but in the prwci.s of Kulweinient vogotatuui its application has been 
found, on the contrary, to be extrci«ely beneficial, Plonts will not irulecd vegetate in an atmosphere of 
jHjre carbonic acid, as was first ascertained by Dr. Priestley, who found that sprigs of mint growing in 
water, and placed over wort in a state of fermentation, generally Ix'canie dead in the si«ce of a day, 
and did not even recover when put Into an atmosphere of common air. a number of cxi^rimcnts the 
resultf are : 1st, I'bat carbonic acM gas is of great utility to the growth of plants vegetating in the sun, as 
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a[^ied to the lenvcg and braiichesi, and whateycr increases the proifertion of this gas in their atmo. 
^here, at least within a given ciouree, forwards vegetation ; 2d, llhat, as applied to the leaves and 
branches of plants, it is prejudicial to vegetation in the shade, if administered in a proportion beyond 
that in which it exists in atmospheric air ; ,‘kl, 'J'hat carbonic acid gas, as ajiplled to the roots of plants, is 
also benedcial to their growth, at least in the more advanced stages of vegetation. 

liiS.5. As oxygen is essential to tiie commencement and progress of gennination, so also it is essential to 
the progress i^egetation. It is obvious, then, that the i^xperimcnt proves that it is bcncttclal totho 
growth of tbe'vegetable as applied to the root ; necessary to the develoiiement of the leaves ; and to the 
dcvelopoment of the flower and fruit. The flowcr.bud will not exiMiid if conflned in an atmosphero 
deprived of oxygen, nor will the fruit ripen. Flowor.buds conflned in an atmosphere of pure nitrogen 
faded without expanding A bunch of unripe grapes iiiirodiicetl into a glol)c of glass which was luted by 
its orifice to the TOugh, and exposed to the sun, ripened without cfllH^ting any material alteration in its 
atmosphere ; but when a bunch was placed in the same circumstances, with the addition of a quantity of 
lime, the atmosphere was contaminated, and the grapes did not ripen. Oxygen, therefore, is essential to 
the developement of the vegetating plant, and is inhaled during the night 

1526. Though nttroficn gas comtitutes by far the greater part of the mass of atmospheric air, it docs not 
seem capable of aflbrding nutriment to plants; for as seeds will not germinate, so neither will plants 
vegetate, in it, but tor a very limitetl time, with the exception of the rinca minor, T.S’thrura Salicaria, 
T^nula dyscnterica, EpiK'ibiuiii hirsutuin, and /»olygoniim Persicsiria, which seem to succeed I'qually well 
in an atmosphere of nitrogen gas as in an atmosphere of common air. Nitrogen is found in almost all 
vegetables, particularly in the wood, in extract, and in their green parts, derived, no doubt, from the 
extractive principle of vegetable mould. 

1527. Iftfdrosen gas. A pLint of the Kpilbbium hirsdtum, which was conflned by Priestley in a receiver 
filled with inflammable air or hydrogen, consiimetl one third of its .it'rosphore and was still greciu 
Hence Priestley interref^ that it serves as a vegetable footl, and constitutes even the true and proi>cr 
pabulum of the plant Hut the experiments of later phytologists do not at all countenance this opinion. 
The conclusion from various experiments is, that hydrogen is unfavourable to vegelano*', and docs not 
serve as the food of plants But hydiogen is contained in plants, as is evident from their aiU'U'sis : ami if 
they refuse it when prcsenteil to tfiom in a gaseous st.ite, in what stale do they then acquire ii ? To this 
question it is sufliiient lor the present to reply, that it plants do not acquire their liydrogen in the state of 
gas, they may at lea.st ac(]iiire it in the .state ot water, which is iiulisjiutably a vegetable fooil, and of 
which hydrogen constitutes one ot the comiionent parts. 

152vS. Vegetable extract. When it was foiincl that atmospheric air and water are not, 
even conjointly, capable of furnishing the wdiole of the aliment necessary to the de- 
vcloperaent of the plant, it was then alleged that, with tlie exception of water, all sub- 
stances constituting a vegetable food must at least he administered to the plant in a 
gaseous state. But this also is a conjecture unsupported by proof; for even with 
regard to such plants as grow upon a barren rock, or in pure sand, it cannot be said that 
they receive no nourishment w'hate\er besides water, exccjit in a gaseous state. JNIanyof 
the particles of decayed animal and vegetable substances, whieli float on the atmo'.pliero 
and attach themselves to the leaves, mu.st be supposed to enter the plant in solution with 
the moisture which the leaves imbibe; and so also similar substances contained in the 
soil mu.st t)e supposed to enter it by the root : but ihe^e substances may certainly con- 
tain vegetable nourishment; and they will perhaps he found to he taken up by the 
plant in proportion to tlieir degree of solubility in water, and to the quantity in which 
they exist in the soil. Now one of the most important of these substances is vegetable 
extract. M^’lien plants have attained to the maturity of their species, the principles of 
decay begin gradually to oiierate upon them, till tliey at length die and arc converted 
into dust or vegetable mould, which, as might he expected, constitutes a considerable 
proportion of the soil. The chance then is, that it is ag.iin convcrteil into vegetable 
nourishment, and again enters the plant. But it cannot wholly enter the plant, because 
it is not wholly soluble in water. Part of it, however, is soluble, and consequently 
capable of being absorbed by the root, and that is tlie suhstaiicc w hich has been denomi- 
nated extract. 

, 1529. Saussure filled a large vessel with pure mould of turf, and moistened it with dislill(?d or rain 
water, till it was saturated. At the end of live davs, when it was suhjei’tfHl to the artion of I he press, 
lOpOfK) parts ill weight of the expressed and filtered fluid yielded, by evajMiratioii lo dryness, 2ti rwrts of 
extract In a similar experiment upon the mould of a kitcnen-gardcn h hicli had been manured with dung, 
10,(J(X) parts of a fluid yieldcil 10 of extr.aet , ami, in a tninilar exiienment upon monfil t.'ikeii Irom a vvell- 
cultivatcil corn field, 10, OCKI parts of fluid jielded 4 parts ol extract Siieh was the rehult in thenc par- 
^ticular casea Rut the quantity of extract which may be seimrntetl from the coininmi soil i.s not in general 
very considerable. Alter twelve decoctions, all that could be sejxirated was about one eleventh ol its 
weight; and yet this seems to be more than sufficient for the piiqioses of vegetation for a soil containing 
this quantity was found by experiment to be less fertile, at leat>t for peas and beans, than a soil containing 
only one half or two thirds of the quantity. But if the quantity of extrael must not be too much, neither 
must it be too little. Plants that were f.ut to vegetste in soil deprived of its extract, as far as reiieateil 
decoctions could deprive it, were found lo be much less vigorous and luxuriant than plants vegetating in 
soil not deprived of its extract : ainl yet the only pcrceptibU difference between them is, that the former 
can imbibe and retain a much greater quantity of water than the latter. From this last exiierimeiit, os 
well as from the great profiortion in which it exists in the living plant, it evidently follows that extract 
conititute** a vegetable foml. But extraet contains nitrogen ; for it yields by distillation a fluul mipregoatinl 
with ammonia. The difficulty, therefore, of accounting for the iiitrofluction of nitrogen into the vegeta. 
ting plant, as well as for its exi».teuee m the mature vegetable Mibstunce, is done away ; tor, altiuiiigh the 
plant refuses it when presented in a gaseous state, it is plain that it must admit it along with the extract. 
It seems also probaldc that a small .quantity of carbonic acid gas enterstho plant along with the extractive 
principle, as it is known to contain tins gas also. 

1530. SaltSf in a certain proportion, arc fouiirl in must plapts, such as nitrate, muriate, 
and sulphate of ix>tass or soda, as has been already sho^n. lliesc salts are known to 
exist in the soil, and the root is supposed to absorb them in solution with the water hy 
which the plant is nourished. It is at least certain that plants may be made to* take up 
by the roots a considerable proportion of ^>aUs in a state of artificial solution. But if 
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salts ore thus taken up by the root of the vegetating plant, does it appear that they are 
taken up as a food ? Some plants, it must be confessed, are injured by the application of 
salts, as is evident from the experiments of Saussurc ; jt>ut others are as evidently benefited 
by it. Trefoil and lucerne have their growth much accelerated by the application of sul- 
phate of lime, though n^ny otlicr plants are not at all influenced by its action. The 
parietaria, nettle, and borage will not ti^rive, except in such soils as contain nitrate of lime, 
or nitrate of potass ; and plants inhabiting the sea-coast, as was observed by Du Hamel, 
will not thrive in a soil that docs not contain muriate of soda. It has been thought, how- 
ever, tliat the salts are not actually taken up by the root, tliough converted 'to purposes of 
utility, by acting as astringents or corrosives in stopping up the orifices of the vessels of the 
plant, and preventing the admission of too much w'atcr ' but it is to be recollected that 
the salts in question arc found by analysis in the very substance of the plant, and must 
consequently have entered in solution, it has been also thought that salts are favourable 
to vegetation, only in proportion as they hasten the putrefaction of vegetable substances 
coiitiiincd ill the soil, or attract the humidity of tlic atmosphere. But sulphate of lime is 
not deliquescent ; and if its action consists merely in accelerating putrefaction, why is its 
beneficial cfl’cct confined but to a small number of plants ? Grisenthwaite {New T/ieori/ 
of jlgru'ulturcy 1819, p. 1 1 1.) answers tliis question by stating, thr.t as in the principal 
grain crops wliich interest tlie agriculturist, there exists a particular saline substance 
peculiar to each, so, if w'c turn our attention to the clovers and iuinips, we shall still find 
the same discrimination. Saintfoin, clover, and lucerne have long been known to con- 
tain a notable quantity of gypsum (sulphate of lime) ; but such knowledge, very strange 
to 1 elate, never led to the adoiitioii of gypsum as a manure for these crops, any more than 
tJiat of phosphate of lime for wheat, or nitrate of soda or potassa for barley. It is true 
that gypsum has been long, and in variousq^luces, recommended as a manure, but its uses 
not being understood, it w.as recommended without any reference to crop, or indeed to 
tlic accompli slimcnt of any fixed object. It is very ell known that some particular ingre- 
dient may he essential to the composition of a body, and >ct constitute but a very small 
proportion of its mass. Atmospheric air contains only about one part in the 100 of 
carbonic acid ; and yet no one will venture to aflirm iJiat carbonic acid gas is merely an 
adventitious and accidental 1 element existing by chance in the air of the atmosphere, and 
not an essential ingredient in its composition, rijosphate of lime constitutes but a very 
small proportion of animal bodies, perliajis not one part in 500 ; and yet no one doubts 
that it is essential to the composition of the bones. But the same salt is found in the 
ashes of all vegetables ; and who will say that is nut essential to their perfection. 

I5:J1. Eorih^i. As most plants have been found by analysis to contain a portion of 
alkaline or earthy salts, s<j most plants have been found to contain also a portion of 
uirths : and as tJie two substances are so nearly related, and so foreign in their character 
from vegetable substances in general, the same enquiry has consequently been made w ith 
regard to their origin. Whence are the earths derived that have been found to exist in 
plants? Chiefly from the soil. But in wdiat peculiar state of combination do they enter 
the vessels of tlie plant? The state most likely to facilitate llieir absorption is that of their 
solution in water, in which all the earths liitherto found in plants are known to be in a 
slight degree soluble. If it be Slid tliat tlic proportion in wliicb tlicy are soluble is so 
very small that it scarcely deserves to be taken into tlie account, it is to be recollected 
that the quantity of water absorbed by the plant is great, while tliat of the earth 
necessary to its health is but little, so tliat it may easily be acquired in the progress oT 
vegetation. Such is Uie manner in vvliicli their absorption seems pi-acticable ; and 
Woodward’s experiments afford a presumption iJiat they are actually absorbed by tlie 
loot. 

The proportion qf emths rontuinrd in the ashes of vcftetnblrs ilepcnds upon the nature of tlie soil in 
whu'li they grow. The a.shc6of the leaves ot the A*hodixlcndron ferruguieum, growing on Mount Jurj, a 
ralrareoiis mountain, yieldeit |»arts of earthy earlKwiate, and only 075 of silica: but the ashes of 
the leave's of n ptinl ol the flarnc »|HH’ies, growing on Mount llre\ eii, a granitic mountain, Yielded twomrts 
of silica, and only ir»75 of i*arlhy carbonate. It is probable, howev'cr, that plants are not Indebted merely to 
the noil for the earthy particles which they may contain. TJiey may acquire them partly from the atmou 
sphere. Margray has shown i hat rain-water rontaiiis silic^a in the proiwrtum of a grain to a pound ; which, if 
it should not re.ich the root, may possibly be ab.sorbed along with the water that adheres to the leaves. But 
although the earths arc thus to be regarded as constituting a small proportion of vegetable food, they are 
not of Ihem.^elves sufficient to supixirt the ))lant, even with the assistance of water. (Jiobert nuxetl 
together limoj alumine. silica, and magnesia, in such pro|M>rtioi)s as are generally to lie met with in fertile 
soils, and moistened tliein with water. Several ditrereiit grains wore then sown in this artiflcial soil, 
which germiiiatett Indeed, but <Hd not thrive ; and piTi'«hed when the uoiinshment of the cotyledons was 
exhausted. It is plain, therefiire, that the earths, though benefici.'il to tlie growth of some vegetables, 
and (lerhaps iioressary to the health of others, are by no means callable of aflbrdiiig any considerable de- 
gree of iiourisJimcnt to the plant * 

15.3.3. Supjily of food by manures and culture. With regard to the food of plants derived 
from tlic atmosphere, the siipp^ is pretty regular, at least, in as far as the gases are con- 
cerned ; for they are not found to vary materially in their in-oporlioiis on any part of the 
surface of Uio globe : but the quantity of moisture contained in tlic atino.sphcru is con- 
tinually varying, so tliat in •tiio same season you have not always the same quantity, 
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thougli ill the course of the year tlie deficiency is pcrliap^ mode up. From the atmo- 
sphere, therefore, tliere is a regular supply of vegetable food kept up, by nature for tlie 
support of vegetable life, independent of the aid of man : and if human aid vrere even 
wanted, it does not appear that it could be of much avail. But this is by no means the 
case with regard to ^ils ; for if soils are less regular in their composition, they are at 
least more witliin tlie reach of human managcmd^it. The supply of food may be in- 
creased by altering the mechanical or chemical constitution of soils ; and by die addi- 
tion of food in the form of manures. The mechanical constitution of soils may be 
altered by pulverisation, consolidation, draining, and watering ; tlieir chemical properties 
by aeration and torrification j bodi mechanical and chemical properties, by the addition 
of cartlis or other substances ; and manures, cidier liquid or solid, are supplied by the 
disti’ibution of prepared fiuids, dungs, and other nourishing mutters, with or without 
tlieir interment. (See Book III.) 

1534. Sods in a state of culture, though consisting origijiall^ (f the due proportion of 
ingredients, viap yet become exhausted of the principle of fertdUy by means of too frequent 
cropping ; whether by repetition of the same, or rotation of different, crops. In this 
case, it sliould be die object of the phytologist, ns well as of the practical culdvator, 
to ascertain by what^jneans fertility is to be restored to an c vhausted soil, or commu- 
nicated to a new one. In die breaking up of new soils, if the ground has been wet or 
marshy, as is frequently the case, it is often siifiicient to prepare it merely by means of 
draining ofl'die superfluous and stagnant water, and of paring and burning die nirf upon 
the surface. If die soil has been exhausted by too fri‘quent a repetition of the same 
crop, it often happens that a change of crop will answer die jnirpose of the cultivator ; 
for, although a soil may be exliaustcd for one sort of grain, it does not necessarily follow 
that it is also exliaustcd for anodier. Accq^dingly, the practice of the fanner is to 
sow liis crops in rotation, having in the same field a crop, perhaps, of vvJieat, barley, 
beans, and tares in succession ; each species selecting in its turn sonic peculiar nutriment, 
or requiring, perhaps, a smaller supply than the crop whicli has pieccded it. But even 
upon die plan of rotation, the soil becomes at length exhausted, and the cultivator is obliged 
to have recourse to other means of restoring its fertility. In tJiis case, an interval of re- 
pose is considerably efficacious, as may be seen from the inci eased fertility of fields that 
have not been ploughed up for many years, such as (hose used for pasture ; or even from 
that of die \^alks and paths in gardens when tliey are again broken up. lienee also the 
practice of fallowing, and of trenching, or deep ploughing which in some cases has neai ly 
the same cflect os trenching. 

1535. The fertUUy of a soil is resloicd, in die case of draining, by means of its 
carrj'iiig olf all such superfluous moisture as may be lodged in the soil, which is well 
known to l>e prejutlicial to plants not naturally aquatics, as well as by its rendering die 
soil more Ann and compact. In die case of burning, the amelioration is etlectcd by 
means of the decomposition of the vegetable substances contained in the turf, and sub- 
jected to the action of the fire, which dispeiscs part also of the superfluous moisture, but 
leaves a residue of aslics favourable to future vegetation. In the case of the rotation of 
crops, the fertility is not so much resloreil, as more completely developed and brought into 
action; because the soil, though exhausted for one species of grain, is yet found to be 
sufficiently fertile for another, the food necessary to each being different, or required in 
less abundance. In the case of the repose of the soil, die restored fertility may be owing to 
die decay of vegetable substances which arc not now carried off in the annual crop, but left to 
augment the proportion of vegetable mould ; or to the accumulation of fertilising particles 
conveyed to the sod by rains ; or to the continued abstraction of oxygen from the atmo- 
sphere. In die case of fallows, it is owing undoubtedly to the action of the atmospheiic 
air upon die soil, whether in rendering it more friable, or in hastening the putrefaction 
of noxious plants ; or it is owing to die abstraction and accumulation of oxygen. In 
the case of ti'enching, or deep ploughing, it is ow'ing to the increased facility with wlu'ch 
the roots can now penetrate to die proper depth, by which their sphere of nourishment is 
increased. But it often liappcns that the soil can no longer be ameliorated by any of the 
foregmng means, or not at least with sufficient rapid'ty for the pur|)oscs of die cultivator ; 
and in this case tliere mu.st be a direct and actual application made to it of such sub- 
stances as are fitted to restore its fertility. IltMice die indispensable necessity of manures, 
which consist cluefly of animal and vegetable remains that arc buried and finally dccom- 
po^ in the soil, from which dicy are afterwards absorbed by the root of the plant, in a 
state of solution. 

1536. But as carbon is the principal iugmlimt furnished byrrumures, as contributing to 
the nourislimcnt of the plant, and is not ifSlf soluble in water, nor even disengaged by 
fermentation in a state of purity ; under what state of chemical combination is its solu- 
tion, effected? Is it effected in the state of cliarcoal? It has been thought, indeed, diat 
carbon in the state of charcoal is soluble in w'Oter ; liccause water from a dunghill, when 
constantly leaves a redduum of charcoal, as wtyi first ascertained by tJic ex- 



Book I. 


PROCESS OF VEGETABLE N^UTRITION. 


255 


pcriments of Hassenfratz. But there seem to be reasons for doubting tlie legitimacy of the 
conclusion that has been drawn from it ; for Sencbicr found that plants whose roots were 
immersed in water took up less of the fluid in proportion as it was mixed with water from 
a dunghill. I’erhaps then the charcoal of water from a dunghill iy held merely in sus- 
pension, and enters tlic plant under some otlicr modification. But if carbon is not 
soluble in water in the state of charcom, in what other state is it soluble? It is soluble 
in the state of carbonic acid gas. But is this the state in which it actually enters the 
root ? On this subject phytologists have been somewhat divided in opinion. Senebier 
endeavours to prove that carbonic acid gas, dissolved in water, supplies the roots of plants 
with almost all their carbon, and founds his arguments upon the following facts : — In tlie 
first place, it is known that carbonic acid gas is soluble in water; in the second place, it 
is known to be contained in the soil, and generated by the fermentation of the materials 
composing manures ; and, in the next place, it is known to be beneficial to vegetation 
when applied artificially to tlie roots, at least in a certain degree. This is evident from 
the following experiment of Uuckert, as well as from several experiments of Saussure*s 
previously related. Kuckert planted two beans in pots of equal dimensions, filled with 
garden mould ; tlie one was moistened with distilled water, and the other wdth water im- 
pregnate<l with carbonic acid gas. But the latter appeared abows ground nine days 
sooner tlian the former, and produced twenty-five beans ; while the former produced only 
fifteen. Now the result of this experiment, as well as tlie preceding facts, is evidently 
favourable to the presumption of Senebier, and shows that if carbonic acid is not the state 
in which caibon enters the plant, it is at least a state preparatory to it; and there are 
other circumstances tending to corroborate the opinion, resulting fiom the analysis of the 
ascending sap of plants. 'I'hc tears of the vine, when analysed by Senebier, yielded a 
portion of carbonic acid and earth ; and as the ascending sap could not be supposed to 
have yet undergone much alteration, the carbonic acid, like tlie earth, w'as probably taken 
up from the soil. But this opinion, which seems to he so finniy established upon the 
basis of experiment, Hassenfratz strenuously controverts. According to experiments 
vvliich he had instituted with an express view to the investigation of this subject, plants 
w'hich were raised in water impregnated with cjiibonic acid difl’ered in no respect from 
such as grew in jnire water, and conUiineil no carlion that did not previously exist in the 
seed. Now if this w’cre tlic fact, it would be decisive of llic point in quc.stion. But it 
is plain from the experiments of Saussure, as related in the preceding section, that Has- 
senfratz must have been mistaken, both with regard to the utility of carbonic acid gas as 
furnishing a vegetable aliinenl, and with regard to the augmentation of carlwui in the 
plant. The opinion of Senebier, therefore, may still be correct. It must be acknow- 
ledged, however, tliat the subject is not yet altogether satisfiu'torily cleared up ; and that 
carbon may ccrtainlj enter the plant in some state difieient from that citlier of charcoal 
ill solution, or of carbonic acid gas. Is not carbonic acid of the soil decomposed before 
entering the plant ? I'liis is a conjecture of Dr. Tlioinson’s, founded upon the fol- 
lowing facts : — The green oxide of iron is capable of decomposing caibonic acid ; and 
many soils contain that oxide. INIost soils, indeed, coiiLiiii iron, either in the state of tlie 
brown or green oxide, and it has been found that oils convert the brow’ii oxide into 
green. But dung and rich soils contain a quantity of oily substance. One ellect of 
manures, therefore, may be that of i educing the brown oxide of iron to the green, tlius 
rendering it capable of (!ccom|)osing carbonic acid gas, so as to prepare it for some new 
combination, in which it may serve as an aliment for plants. All tJiis, however, ia 
blit a conjecture ; and it is more jirobable (hat the carbonic acid of the soil enters the 
root in combination with some other substance, and is afterwards decoinposc'd witliin tlie 
plant itself. 

Sect. III. Process Vegetable Nutrition. 

1557. plants are nourished in a vinnner in some r/c^irr analogous to that in ivhich animals 
are sustained. ^Dic food of plants, w hether lodged in the soil, or wafted through the atmo- 
sphere, is taken up by introsusccpiion in the form of gases or other fluids ; it is then known 
as their sap : this sap ^ends to the leave«», where it is elaborated as the blood of animals is 
in the lungs ; it tlicn enters into the general circulation of the plant, and promotes its 
grow'th. 

1.558. Inh'osusception. As plants have no organ analogous to the nioutli of animals, 
tliey are cntihled to take up the nourishment necessary to their support only by absorp- 
tion or inlialation, as the chyle into the animal lacteals, or the air into the lungs. The 
former term is applied to the introsusceptfortjjgf non-elastic fluids ; the latter to that of 
gaseous fluids. The alisorption of non-elastie fluids by tlie epidermis of plants does not 
admit of a doubt. It is provc^ indisputably, tliat the leaves not only contain air, but do 
actually inhale it. It was the opinion of Priestley tliat they inhale it chiefly by tlie upper 
surface ; and it has been shown by Saussure that their inhaling power dejicnds entirely 
upon their organisation. lt»has been a question, however, among phytologists, wlietber 
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it is not also efibcted by the epidermis of the otlicr parts of the plant. We can scarcely 
suppose it to be effected by tJie dry and indurate epidermis of the bark of aged trunks, 
of which tlie original organisation is obliterated ; nor by tliat of the larger and more aged 
branches. 13iit it has been thought that there arc even some of the soft and succulent parts 
of the plant by which it cannot be cifectcd, becaus^ no pores are Tisiblc in their cpidennis. 
Dccandolle found no pores in tlie epidermis of fleshy fruits, sucli as pears, peaches, and 
gooseberries ; nor in that of roots, or scales of bulbs ; nor in any part not exposed to 
the influence of air and light. It is known, however, that fniits will not ripen, and that 
roots will not thrive, if wholly deprived of air ; and hence it is probable that they inhale 
it by their epidennis, though the pores by which it enters should not be visible. In the 
root, indeed, it may possibly enter in combination with the moisture of the soil ; but in 
the other parts of the plant it enters no doubt in the state of gas. Herbs, therefore, and 
the soft parts of woody plants, absorb moisture and inhale gases from the soil or atmo- 
Efflierc by means of the pores of their epidermis, and thus the plant effects the intro- 
susception of its food. 

1539. AsccJit of the sap. The means by which the plant effects the introsusception 
of its food, is chiefly that of absorption by the root. But tlie fluids existing in the soil 
when absoiiied by iIvk. root, are designated by the appellation of sap or lymph ; which, 
before it can be rendered subservient to the purposes of vegetable nutrition, must either 
be intermediately conveyed to some viscus proper to give it elaboration, or immediately 
distributed throughout the whole body of tlie plant. Our present object, theieforo, is 
that of tracing out the progress of its distribution or ascent. Tlic sap is in motion in 
one direction or other, if not all the year, at least at occasional periods, as the bleeding of 
plants in spring and autumn sufficiently illiistiatcs. The plant always bleeds most ficely 
about the time of the opening of the bud ; for in proportion as the leaves expand the sap 
flows less copiously, and when they are fully expanded it entirely ceases. But this sus- 
pension is only temporary, for the plant may be maile to bleed again in the end of the 
autumn, at least under certain conditions. If an incision is now made into the body 
of the tree, after the occurrence of a shoit but shaqi frost, w hen the heat of the sun or 
mildness of the air begins to produce a thaw, tlic sap will again flow, it will flow 
even where the tree lias been but partially thawed, which sometimes happens on the south 
side of a tree, when the heat of the snn is strong and the w ind northoily. j\t the seasons 
now specified, tlierefore, the sap is evidently in motion ; but the plant will not l)lee<l 
at any other season of the year. It has been the opinion of some phytologists, that the 
motion of the sap is wholly suspended during the winter. But though the great cold of 
winter, as well as the great heat of summer, is by no means so favourable to vegetation os 
the milder though more changcalile temperature of spring and autumn, yet it does not 
wholly suspend the movement of the sap. Balms may be made to bleed at any season of 
the year j and although this is not the case w itJi plants in general, yet there is pi oof suf- 
ficient that the colds of winter do not, even in tliis climate, entirely pi event the saji fioin 
flovi'ing. Buds exhibit a gradual developeinent of parts throughout the whole of the 
winter, as may be seen by dissecting them at diflerent periods. So also do roots. Ever- 
greens retain their leaves; and many of them, such as the arbutus, laurustinns, and the 
beautiful tribe of tlie mosses, protrude also their blossoms, even in sjiite of the rigour of the 
season. But all this could not possibly be accomplished, if the motion of the saj) were 
wholly suspended. « 

1540. Thus the sap is in perpetual motion, uith a more accelerated or more diminished 
velodiy, throughout the whole of the year ; but still there is no decided indication exhibited 
in the mere circumstance of the plant’s bleeding, of the direction in which tlie sap is 
moving at the time ; for the result might be the same whether it was passing from the 
root to tlie branches, or from the branches to the root. But as the great influx of the 
sap is eflfected by means of the pores of the epidermis of the root, it follows that its mo- 
tion roust, at least in the first place, be tliat of ascent ; and such is its direction at the 
season of the plant's bleeding, as may be jirovcd by tlie following experiment : — If the 
bore or incision that has been made in the trunk is rni’^utely inspected while the plant yet 
bleeds, the sap will be found to issue almost wholly from tlic inffrior sitle. If several 
bores are roade in the same trunk, one above another, the sap will begin to flow first from 
the lower bore, and then from those aliovc it. If a branch of a vine be lopped, the sap 
will issue copiously from Uie section terminating the port that remains yet attached to the 
plant ; but not from the section terminating the part that has been lopped off. 'Hiis 
proves indulntably that the direction of the sap’s motion, during the season of the plant's 
bleoding, is that of aixent But if the sap flows so copiously during the season of bleed- 
ing, it follows that it must ascend with a very considerable force ; which force has accord- 
ingly been roade the subject of calculation. To tlie stem pf a vine cut ofl' about two feet 
and a half from tin? ground. Hales fixed a mercurial gauge which he lutetl with mastic; 
tlie gauge was in the form of a siphon, so contrived tiiat flie mercury might \)c made to 
rise in proportion to the pressure of tlic ascending sap. Tlie mercury ruse accordingly, 
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and reached, at its maximum, to a height of thlrty^^iglit inches. But this was equivalent 
to a column of water to the height of forty-tliree feettliree and one tliird inches; demon- 
strating a force in the motion of the sap that, without the evidence of experiment, would 
have seemed altogether incredible. 

1541. 2'hus the sapt in ascending Jr^m the lower to the upper exircmiiy of the plant, is 
jnvjtelled with a very considerahle force, at least in the bleeding season. But is the as- 
cending sap propelled indiscriminately thimighout the whole of the tubular apparatus, or 
is it confined in its course to any particular diannel ? Before the anatomy of plants had 
been studied witli much accuracy, there was a considottUde diversity of opinion on tlie 
subject. Some thought it ascended by the bark ; others thought it ascended by the 
baric, wood, and pith, indiscriminately; and others thought it .ascended between the liark 
and wood. The first opinion was maintained and supported by Malpighi; and Grew 
considered that the sap ascends by the bark, wood, and pitli, indiscriminately. l>u Hamel 
stripped several trees of tlieir bark entirely, which continued, notwitlistanding, to live for 
many years, protruding new leaves and new branches as before. Knight stripped the trunks 
of a number of young crab trees of a ring of bark half an inch in breadth ; but the leaves 
were protruded, and the branches elongated, as if die operation had not been performed. 
Du Petit Thouars removed tlie central wood and pith Irom die st^ns of several young 
sycamore trees, leaving the upper part to be supported only by four ])illars of bark : in 
others he removed the hark, liber, and alburnum, leaving tlie up])er part of the tree to lie 
supported solely by the central wood. In each case tlie tree lived, so that he concludes 
that both the bailc and wood are competent to act as conductors to the sap. (//wi. d'un 
Morcenti de Jiois, Ilort. Tourt 481.) 

1542. '£\\Qt the sap docs not ascend exclusively by the bark is thus rendered sufliciently 
evident. But it is equally evident that it does not ascend by die pith, at least after die 
first year; for tiicii, even upon Grew'*s own supposition, it becomes either juiceless 
or wholly extinct : and even during the first year it is not absolutely neccssarj', if at all 
subservient to the ascent of the sap, as is proved by an expeiiment of Knight's. Having 
contrived to abstract from some annual shoots a portion of their pith, so as to interrupt 
its eoritiiuiity, hut not otherwise materially to injure die fabric of die shoot, Knight found 
that the growth of the shoots which had been made the subject of experiment was not at 
all affected by it. 

1543. The sap ascends neither by the bark nor pith, but by the wood only. But the 
whole mass of the w ood throughout is not equally well adapted for the purpose of con- 
veying it. 'Die interior and central part, or th;it wliich has acquirtsi its last degree of 
solidity, does not in general afford it a passage. 'J'his is iiroved by what is called the 
girdling of trees, which consists in making a circular gap or incision quite round the stem, 
and to the depth of two or diree inches, so as to cut through both the bark and alhurmim. 
An oak tree on which Knight hiid performed diis operation, witJi a view' to ascertain the 
channel of the sap’s ascent, exiiibited not the slightest mark of \egetation in the spring 
following. The saji then does not ascend through the chaimel of the matured w'owl. 
But if the sap ascends neither through the channel of die hark, nor pith, nor matured 
wood, dirough what other channel does it actually ascend ? 'Die only remaining channel 
through which it can possibly ascend is that of the nlburniiin. In p.'issing through the 
channel of the alburnum, docs the sap ascend promiscuously by the whole of the 
tubes composing it, or is it confined in its passage to any peculiar set ? The earliest 
conjectures recorded on this subject are those of Grew and Maljiighi, who, though they 
maintained diut die sap ascends chiefly by the bark, did not yet deny that it ascends also 
partly by die alburnum or wood. It occurred to succeeding phyiologivts diat the 
progress of the sap, and die vessels through which it passes, might he tnice<l or ascer- 
tained by means of making plants vegetate in coloured infusions. Du Hamel steeped 
the extremities of branches of the fig, elder, honeysuckle, and filbert in common ink. 
Ill examining die two former, after l^iiig steeped for several days, the part immersed 
was found to be black throughout, but the upper part was tinged only in the w'ood, which 
was coloured for the longlii of a foot, but more faintly and partially in pro;>ortion to the 
height. The pith, indeed, exhibited some traces of ink, but the bark and buds none. 
Ill some other examples die external layers of the wood only w'ere tinged. In the honey- 
suckle the deepest shade was alxiut die middle of the woody layers ; and in the filbert there 
was also observed a coloured circle surrounding die pidi, but none in die pith itself, nor 
ill the bark. 

1544. Thus it is proved that the sap ascends through the vessds (f the longitudinal fhre 
componng the alburnum of woody pLmts, and through the vessels f the seivml bundles tf 
longituflinal Jibre constituting the woody part of herbaceous plants. But it has been already 
shown that the vessels composite die woodj' fibre are not all of die same siHXues. ITicre 
are simple tulies, porous lubes, spiml tubes, mixed tubes, and interrupted tubes. Through 
which of these, therefore, dties die sap pass in its ascent ? The best reply to this enquiry 
has been furnished by Kuighlf and Mirbel. Knight prepared some annual shoots of the 
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apple and horsechestnut, by means of circular incisions, sb as to leave detached rings of 
h^k with ihsulated leaves remaining on the stem. He then placed them in coloured 
infusions obtained by macerating tlie skins of very black grapes in water ; and, on 
examining the transverse section at tlie end of the experiment, it was found that tjie 
infusion had ascended by the wood beyond his incisions, and also into the insulated 
leaves, but had not coloured tlie pitli nor bark, nor the sap between the bark and wood. 
From tlie above experiment, Knight concludes that the sap ascends through what are 
called the common tubes of the wood and alburnum, at least till it reaches the leaves. 
Thus the sap is conveyed to the summit of the alhunium. But Knight’s next ob- 
ject was to trace the vessels by which it is conveyed into the leaf. The apple tree and 
horsechestnut were still his subjects of experiment. In the former the leaves are 
attached to tlie plants by three strong fibres, or rather bundles of tubes, one in the 
middle of the leaf-stalk, and one on each side. In the latter they are attached by means 
of several such bundles. Now tlie coloured fluid was found in each case to have passed 
through the centre of the several bundles, and tlirough the centre only, tinging the tubes 
throughout almost the whole length of the leaf-stalk. In tracing their direction from the 
leaf-stalk upwards, they were found to extend to the extremity of the leaves ; and in 
tracing their directifui from the leaf-stalk dowiiwMrds, tlicy w'tre found to penetrate 
the bark and alburnum, the tubes of which they join, descending ubliquely till they 
reach the pith which they surround. From their position Knight calls thpin central 
tubes, thus distinguishing them from the common tubes of the w’ood and alburnum, and 
from the spiral tubes witli which they were every where accompanied as appendages, as 
well as from a set of other tubes which siirrounde<l them, but w'ere not coloured, and 
which he designates by the appellation of external tubes. The experiment w'as now 
transferred to the flow'er-stalk, and fruit-stalk, which was done by placing branches 
of the apple, pear, and 'vine, furnished w’ith flowers not yet expanded, in a decoction 
of logwood. The centnil vessels were rendered apparent as in the leuf-sUiIk. When 
the fruit of the two former was fully formed, the experiment was then made upon the 
fruit-stalk, in which the central ve.ssels were detected as before ; but the colouring matter 
was found to have penetrated into the fruit also, diverging round the core, approaching 
again in the eye of the fruit, and terminating at last in the stamens. This was cflected by 
means of a prolongation of the central vessels, which did not however appear to be accom- 
panied by the s])iral tubes beyond the fruit-slalk. Such then arc the parts of the plant 
through w'hirh the sap ascends, and the vessels by which it is conveyed. Entering by the 
pores of tlie epidermis, it is received into the longitudinal vessels of the root by which it 
is conducted to tlie collar. Tlicnce it is conveyed by the longitudinal vessels f>f the albur- 
num, to the base of the leaf-stalk, and peduncle ; from which it is further tranmnitt‘*d 
to the extremity of the leaves, flow’er, and fruit. TIjere remains a question to be 
asked intimately connected with the sap’s ascent. Do tlie vessels conducting the sap 
communicate with one another by inosculation or otherwise, so as lli.at a portion of their 
contents may be conveyed in a lateral direction, and, consequently, to any part of the plant; 
or do they form distinct channels throughout the wdiole of tlieir extent, having no sort of 
communication with any other set of tubes, or with one another ? Each of the two 
opinions implied in the question has had its advocates and defenders : but Du Hamel and 
Kniglit have shown that a branch will still continue to live, though the tubes leading 
directly to it are cut in the trunk ; from which it follows that the su}), though flowing 
the most copiously in the direct line of ascent, Is at the same time also didused in a trans- 
verse direction. 

1545. Causes of the sap's ascent. By what power is tlie sap propelled ? Grew states 
two hypotlieses : its volatile nature and magnetic tendency, aided by tlic agency of ferment- 
ation. Malpighi was of opinion that the sap a-scends by means of the contraction and 
dilatation of the air contained in the air-vessels. M, De la Hire attempted to account for 
the phenomenon by combining together the theories of Grew and Malpighi ; and Borelli, 
who cndeavourefl to render their theory more perfect, by bringing to its aid tlie influence 
of the condensation and rarefaction of the air and juices of the plant. 

1546. Agency o/ heat. Du Hamel directed his efforts to the solution of the difflculty, by endeavouring 
to account for the phenomenon (irom the agency of heat, and chicHy on the following grounds : because 
the sap be^ns'to flow more copiously as the warmth of soring returns ; t)ccvtu5e tlic sap is sometimes found 
to flow on the south side of a tree before it flows on tne north side, that is, on the side exposed to the 
influence of the sun’s heat so<iner than on the side dcpriv<*d of it ; Ix^cause plants may be made to vegetate, 
even In the winter, by means of forcing them in a hot house ; and because plants raised in a hotdiouse 
pr^uiee thieSr fruit earlier than such as vegetate in the open air. There can be no doubt of the great 
utility of beat in forwarding the progress of vegetation ; but it will not therefore follow that the motion 
and ascent of the aep are to be attributed to its agency. On the contrary, it is very well known that if 
the temperature exceeds a certain degree, it becomes then prejudici.'il both to the ascent of the sap and 
sdio to the growth of the idimt Hales found that the sao flows foss rapidly at mid-day than in the 
morning ; and every body knows that vegetation is less luxuriant at midsummer than in the spring, iia 
also, in tne case of forcing, it happens but too often that the pndueo c>f the hot-house is totally destroyed 
by the unskilful application of heat If heat U actually the cause of the sap's asmit, bow comes it that the 
degree neenssary to produce the effort is so very variable, even in the same ellmatc V For there are many 
punts, at the atfiutus, laurustinus, and the mosses, which will continue not only to vegetate, 
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but to protrude their blossoniB and enaturo their fruit, even in the midst of winter, when the temperature 
is at the lowest ; and, in the case of submarine plants, the temperature can never be my high : so 
that, aUhoufd^ heat docs no doubt facilitate the ascent of the sap b:|r its tendency to make the vessels 
expand, yet it cannot be regarded as the eifir*ient c.nuse, since the sap is proved to be in motion even 
tliroughout the whole of the winter. l>u Hamel endeavours, however, to strengthen the operation of 
heat by means of the influence of humidity, as being also powerful in promoting the ascent of the sap, 
whether as relative to the season of the year or time of the day. The influence of the humidity of the 
atmosphere cannot be conceived to operate As a propelling cause, though it may easily be conceived to 
operate as aflbrding a foiMlity to the ascent of the sap in one way or other ; which under certain circum. 
stances is callable of most extraordinary acceleration, but particularly in tHat state of the atmosphere 
which forbodes or precedes a storm. In such a state a stalk of wheat was observed by Du Hamel to grow 
three inches in three days ; a stalk of liarley six inches, and a shoot of a vine almost two feet ; but this 
is a state that occurs but seldom, and cannot be of much scr\ !>.'•- in the general propulsion of the sap. 
On this intricate but importont subject Linnaius appears to have embraced the opinion of Du Hamel, or 
an opinion very nearly allied to it ; but docs not seem to have strengthened it by any new accession of 
argument ; so tnat none of the hitherto alleged causes can be regarded as adequate to the production of 
the eflbct 

1547. Irritability. Perha^ the only ade(j[uat<> cause over suggested, prior to the hypothesis of 
Dutrnchet, is that alleged by .Saussurc. According to Saussure the cause of the sap’s ascent is to 
be fbiind in a p^ullar siiccies of irntabilitv inherent in the sap- vessels themKelves, and dependent upon 
vegetable life ; in consequence of which tliey are rendered capable of a certain degree of contraction, 
actording to tho afleetioii of the internal surface by the application of stimuli, as well as of subsequent 
dilatation arrordin|t to the subsidence ot the action of tho stimulus ; thus admitting and projielling the sap 
by alternate dilatation and contraction In order to give elucidation to the subject, let the tube be supposed 
to consist of an indefinite number of hollow cylinders united one to another, let the sap be supjjxised 
to enter tho first cyliiuler by capillary attraction, or by any other adequate means , then the first cybnder 
being excited by the stimulus of the sap, begins grailually to contract, and to propel the cuiiUiitied fluid 
into the cylinder immediately abo\e it But the cylinder immediately above it, when acted on in the same 
manner, is attecttHl in the same manner ; and thus the fluid is propelled from cylinder to cylinder till it 
reaches the summit of the ntint So also when tho first cylinuer has discharged its contents into the 
second, and is no longer acted upon by the stimulus of the sap, it begins again to be dilated to its original 
capacity, and prepared for the introsusception of a new' portion of fluid Tims a supply is constantly kept 
up, an(f the sa]i continues to flow 'I'he above is by far the simplest us well as most satisfactory of all 
tlieorics aLcounting for the ascent of tho sap. 

1548. Contraction anti (iiUitation. Knight has presented us with a theory which, whatever may he its 
real value, merits at lea^t our particular notice, as coming from an author who ctaiuis dc‘servc^lly high in 
the list of phy tological writers 'I'his theory rests upon the principle of the contraction and dilatation, not 
of the sajxvc'ssels thcinselvcs, as in the theory of Saussurc, but of wliat Knight denominates the silver 
grom, assistcxl perhaps by heat ami humidity expandiiiK or rondensing the fluids. (/V/i/. Turns , 1801.) 
Keith considers this theory of Knight as beset with many diliicultics, and the agency of the alleged cause 
as totally inadequate to the prmliK tion of tlie cft'eit to ho accoinplislKMl 

1549. liecetsity qf on cquilibrmin tn the plant Du Petit I’hoiiars attributes tho motion of the sap to an 
inherent power, with winch nature has been pleased to endow vegetables. But the cause of the renewal 
of Its motion in the .spring, after remaining in a quiescent state for several months, he ascribes to the 
necessity of maintaining a perfect equildinum in the system ot a plant. So that, if a consumption of sap 
is produced ut any given point, the lU'ce.s'jity of niAkinggood the spac^e so fK'casioned consequently throws 
all the p.iitM les of 8.ip into motion ; and the same effcHrt will continue to operate as long as any 
con.sumption of sap takes place 'J'he first came of this consumption of sap ho declarers to be the deve- 
lopeineiit ut the buds, and already formed young leaves, by the stiinulnting action of light and heat, but 
particularly of tlie latter. As soon as tins develo]x‘inent occurs, an assimilation and absorption of sap is 
occasioned fur the supprirt of the young leaves, a vacancy in the immediate vicimty of the leaves ii 
produced, anil a motion immediately lakes pkace. (Umiltm Emyc , art. Hot.) 

1550 Elect! inly. I'ho most satisfactory hypothesis for the aNfcnt of the sap is that of M. Dutrorhet 
This philosopher,' by careAil ex.inimation with a imcroseopc', found th.it the minute conical termination 
of the radicle was furnished with other projecting bodic*s, like sponges', which ]K*rfoim the office of the 
piston of a syringe, and have the |Kiwer of introdueiug into their cavity, and through their sides, the 
water whu h comes in contact with the exterior surface, and whicli spongiolcs op|)use, at the same time, 
the c*xit of any fliiul wliieh they may unbibc The luotions of the .sap and juice m plants take place, 
according to this author, in constHpience of the o)ierations of two distinct currcMits of electricity : the 
one lu'gativc, by which the vessels have the |M>wer of absorjition, wlm h M Dutrochet calls endosinose, 
and by which the vessels become furgid ; and the other iM).sitive, by winch the vessels exude or secrete, 
which power M Dutrochet <’alls exosmu.se. \^Garileinr*s Mag.f\o\ in. p. 78. , Dutrochet ^ Agent I mtncdiat 
du mouvemeni vitals Pans, 8\ c>, 18i^L>.) 

1551. Elaboration of the sap. The moisture of the soil is no sooner absorbed into tbe 
plant than it begins to undergo a cliange. This is proved by the experiment of making 
a bore or iiieisiun in the trunk of a tree during the season of bleeding j the sap that issues 
from the wound possesses properties very difl'erent from tlie mere moisture of the soil, 
as is indicated by means of clieinical analysis and sometimes also by means of a peculiar 
taste or flavour, as in the case of the birch tree. lienee the sap has already undergone a 
certain degree of elaboration ; eilher in passing through the glands of the cellular tissue, 
which it reaclie.s tlirough the medium of a lateral communication, or in mingling with 
the juices contiiincd in the cells, and thus carrying ofl' a portion of Uicm ; in the same 
manner, we may suppose, tliat water, by filtering tlirough a mineral vein, becomes im- 
pregnated with the mineral tlirough which it passes. But this primary and incipient 
stage of the process of elaboration must always of necessity remain a mystery to tbe 
phytologist, os being w'holly effected in the interior of the plant, and consequently beyond 
tlie reach of observation. All he can do, therefore, is to trace out its future progress, 
and to watch its succceilipg changes, in which tlie ratmiale of the process of elaboration 
may be more evident. 

155S. The process qf tf^homtion is chit^ operated in the leqf : for the sap no sooner reaches the l^d*, 
than jiart of it Is immediately carried off by means of perspiration, perceptible or iiuiicrccptible ; cflSicUng 
a change In the proportion of its cunq^ioncnt parts, and by consequence a change in its properties. 

155A. Halos rear^ a sun-flower in a |>ot of earth till it grew to the height of three feet and a half; he 
then covered the mouth of the pot with a plate of lead, which he cemented so as to prevent all evaporation 
fVom the earth contained in it In this plate he fixed two tubes, the one nine inches in length and of but 
small diameter, left open to serveaas a medium of communication with the external air ; tho oUmr two 
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inches in length and one in diameter, for the purpose of introducing a supply of water, but kept atways 
shut except at the time of watering. I'ho holes at the bottom of the pot were also shut, and the pot and 
ulant weighed for fifteen successive days in the months of July ainl August : hence he ascertained not only 
the fact of transpiration by the leaves, fVomacomiiarison of the supply and waste ; but also the quantity of 
moisture transpired in a given time, by subtracting from the total waste the amount of evaporation from 
the pot The hnal result proved that the absorbing power of the root is greater than the transpiring power 
of the leaves, in the proi>ortiun of five to twa Similar experiments were also made upon some species of 
cabbage, whose mean transiiiration was found to be 1 lb. 3 q^. per day ; and on some sjiccics of evergreens, 
which were found, however, to transpire less than other plants. The same is the case also with succulent 
plants, which transpire but little in proportion to their mass, and which as they become more firm tran. 
spire less. It is known, however, that they absorb a great deal of moisture, though they give it out thus 
sparingly ; which seems intended by nature for the purpose of resisting the great droughts to which they 
are generally expos^, inhabiting, as they do for the most iiart, the sandy desert or the sunny rock. Along 
with ills own experiments Hales relates also some others that were made by Miller of Chelsea ; the result 
of which was that, other circumstances being the same, transpiration is in proiiortion to the transpiring 
aurfime, and is afibcteilby the temperature of the air; sunshine or drought promoting it, and cold and 
wet diminishing or suppressing it entirely. It is also greatest from six o’clock in the morning till noon, 
and is least during the night But when transpiration becomes too abundant, owing to excess of heat or 
drought, the plant immediately sufR'rs and begins to languish ; and hence the leaves droop during the 
day, though they are again revived during the night For the same or for a similar reason, transpiration 
has been found ^so to increase as the heat of summer ad\ ances ; being more abundant in July thus m June, 
and still more in August than in cither of the preceding months, from which last period it begins again to 
decrease. 

1554. ^ Jliiid little different from common water is exhaled, .iccording to the experi- 
ments of Hales an(f‘ Guettard ; in some cases it had the odour of the plant ; but Du 
Hamel found that it became sooner putrid than water. Siicli then are theiavts that have 
been ascertained with regard to the imperceptible perspiration of plants, from which it 
unavoidably follows that the sap undergoes a very considerable modification in its passage 
through tlie leaf. 

1555. VerceplUile perspiration, which is an exudation of sap too gross or too abundant 
to be dissipated immediately, and which hence accumulates on the surface of tiic leaf, is 
the cause of its further motlifi cation. It is vciy gencMally to be met with, in the course of 
the summer^ on the leaves of the maple, poplar, and lime tree ; but particularly on the 
surface exposed to the sun, which it sometimes wholly covers. 

1556. The phyucal as well as chemical qualities of perspired matter arc very di/Terciit in difTerGiit species 
of plants i so that it is not alwa)9 merely an exudation ot bap, but of sap in a high state of elaboration, or 
mingled with the |>eculiar Juices or sc<;retions of the plant .Sometimes it is a clear and watery fluid con- 
glomerating into large drops, such as are said to have been obsei it'll by Miller, exuding lYoin the leaves 
of the MCisu paradisiaca, or plantain tree; and such a.s aie sometime!) to be seen in hot and calm weather 
exuding from the leaves of the |)oplar or willow, and trickling down iii such abundance as to leseinble a 
slight shower. This phenomenon was olwerveit by Sir J. 1). Smith, under a grove of willows in Italy, and 
is said to have occurred even in England. Sometimes it is glutinous, as on the leaf ot the lime tree; 
sometimes it waxy, as on the loaves of lOjieinary^ sometimes it is .sjicbarinc, .i!> on tliu orange leaf; or 
resinous, as on the leaves ol the Ostus creticus. The can've of tins excess of perspiration has nut yet been 
altogether satistacforily ascertained ; though it seems to be merely an etlbrt and institution of nature to 
throw otf all such redundant juices as may h.«vebeen abnorbeil, or secretions as may" have been formed, 
beyond what are necessary to the due nourishment or composition of the |4aiit, or beyond what tlic plant 
is capable of assimilating at the tune. Hence the watery exudation is i^rhaps notliing mure than a re- 
diindancy of the fluid throwm off' by imperceptible jierspiration, and the waxy and resinous exudations 
nothing more than a redundancy of secreted juices, all which may be still perfectly coiibistent with a 
healthy state of the plant. But there arc eases in which the exudation is to be regarded as an indication 
of disease, p.'iiticularly in that of the exudation known by the name of honey.devv, a sweet and vitaud 
aiibstance covering the leaves like a varni»h, and sometimes occasioning their decay. Such at least seems 
to be the fact with regard to the honcy-dew of the hop, which, atuording to tlie observations of laiiiiseus, 
is the consequence ol the attacks of the caterpillar of the ghost-moth injuring the root: and such seems 
abo to be the fait with regard to the honey-dew' of the lieech tree, and |>erhaps also the liouey-dcw of the 
oak. The sap then, in the progress of its ascent from the extremity of the rmit to the extremity of the 
leaf, undergoes a considerable change, first in its mixing with tlie juices already contained in the plant, 
and then in its throwing off' a portion at the leaf. 

1557. The sap is further affected by means of the gases entering into the root along with 
the moisture of the soil, but certainly, by means of the gases inhaled into the leaf ; the 
action and elaboration of wliich .shall now be elucidated. 

1558. Elaboration qf carbonic acid. The utility of carbonic acid gas, as a vegetable food, has been nL 
ready shown ; plants being fi urid not only to absorb it by the root along with the moisture of the soil, but 
also to inhale it by the leaves, at least when vegetating in the sun or during the day. But liow Is the ela- 
boration of this gas effected ? Is it assimilated to the vegetable substance immediately upon entering the 
plant, or is its assimilation eifbeted by means of iiitcrmeiliate steps ? I'hc gas thus inJialcd or absorbed is 
not assimilated immediately, or at least not wholly : for it is known that plants do also evolve carlionic 
acid gas when vegetating in the shade, or during the nigfit Priestley ascertained that plants vegetating in 
confined atmospheres evolve carbonic acid gas in the shade, during the night, and that the vitiated 
State of their atmospheres after experiment is owing to that evolution ; and Saus.sure that the elaboration 
of carbonic acid gas is essential to vegetation in the sun ; and. finally, Stmebier and Saussure proved that 
the carbooie gciii jgas contained In water is abstracted and inhaled by the leaf, and immediatoly decoin, 
posed : the esatkm being assimilated to the substance of the plant, and the oxygen in jiart evolved and 
in part also assimilated. The decomposition of carbonic acid gas take's place only during the light of day, 
though Saussure has made it also probalilc that plants decompose a part of the carbonic acid gas, which 
they fonn with the^urrounding oxygen, even in the dark. But the eflTect is operated chiefly means of 
tile leaves ami other green parts of vegetables, that is, chiefly by the itarenchyina ; the wood, roots, petals, 
and leaves that have lost their jp’cen colour, not being found to exhale oxygen gas. It may be observed, 
howeviw, that the green colour is not an absolutely essenti^ character of the parts decomixMlng carbonio 
acid ; befiause th<i leaves of a peculiar variety of the .d'triplex hort^nsls, in which all the green parts change 
to red, do still exhale oxygen gaa 

1S60. Flabatatfon qf oxygen. It has been already shown that the4eaves of plants abstract oxygen from 
confined atmospheres, at least when placed in the shade, though they <io not inhale all the oxygen thi4 
dlsanpoars ; and it has been further proved, from experiment, that tnc leaves of plants do also ev^ve a 
gfU ni the xua From a great variety of experimeiits relative to the action and influence of oxygen on the 
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plftn% and the contrary, the followljpg is the sum of the results : — The green parts of plants, but especially 
the leaves, when exposed In atmospheric air to the successive influil^e or light and shade, inhale and 
evolve'altcriiately a portion of oxygen gas mixed with carbonic acid, ^ut the oxygen is not immediately 
assimilated to the vegetable substance ( it is iirst converted into carbonic acid by means of combining with 
the carbon of tlic plant, which witliers if this process is prevented by the ai>plicatlon of ILine or potass. 
The leaves of aquatics, succulent plants, and evergreens consume, in equal circumstances, less oxygen 
than the leaves of other plants. The roots, wood, and petals, and in short all parts not green, with the 
exception of some coloured leaves, do not eifi^'t the successive and alternate inhalation and extrication of 
oxygen ; the inhale it indeed, though they do not again give it out, or assimilate it immediately, but con> 
vey It under the fonn of carbonic and to tlic leaves, where it is decomposed. Oxygen is indeed assimilated 
to the plant but not directly, and only by means of the decomposition pf carlmnic acid ; when part of it, 
though in a very small proportion, is retained also and assimilated along with the carbon. Hence the most 
obvious influence of oxygen, as apuliod to the leaves, is that of fio-ming carbonic acid gas, and thus pre. 
scnting to the plants elements which it may assimilate ; and perhu|i8 the carbon of the extractive juices 
absorbed even hy tlic root, is not assimilated to the plant till it is converted by means of oxygen into car. 
bonic acid. But as an atmosphere cumixised of nitrogen and carbonic acid gas only is not favourable to 
vegetation, it is probable that oxygen performs also somcotlier Ainction beyond that of merely presenting 
to the plant, uWer the niodification of carbonic aiMd, elements which it may assimilate. It may affbet alto 
the disengagcinent of caloric by its union with the carbon of the vegetable, which is the necessary result 
of such union. But oxygen is also beneficial to the plant from its action on the soil ; for when the ex. 
tractive juices pontainod in the soil liave become exhausted, the oxygen of the atmosphere, by penetrating 
into the earth and abstracting from it a portion of its carbon, forms a new extract to rcidace the first 
Hence we may account fur a number of facts observed by the earlier phytologists, but not well oxplaineiL 
Du Hamel remarked tiiat the lateral roots of plants are always the more vigorous tlie nearer they arc 
to the surface ; but it now ap|ienrs that they are the most vigorous at the surface because they have there 
the easiest access to the oxygen of tlie atmosphere, or to the extract winch it md^ form. It was observed, 
also, by the same nh>tologist, that peri>etulicular roots do not thrive so well, other circiimstanccs being the 
same, in a stifl'aiid wet soil as in a friable anti dry soil ; while plants with slender and divided roots thrive 
equally well in both : but this is, no dtniLt, owing to the obstacles that present themselves to the passage of 
the oxygen in the former case, on account of the greater depth and smaller surface of the root It was 
further observed, that roofs which penefrate into dung or into pipes conducting water, divide into immense 
numliers of fibres, and iuim wliat is called the fox.tail root; but it is bei'ause they cannot continue to 
vegetate, except by iiicreaMiig fhcir points of contact, witli the small quantity of oxygen found in such 
mediums, laibtly, it was observed that plants, whose roots are suddenly overflowed with water remainiim 
afterwards stagnant, suffer sooner than if the accident had happened by means of a continued current, u 
is because in the tormer case the oxygen contained m the water is soon exhau<»tL‘d, wliile ni the latter it is 
nut exh lusted at all. Hence also uc may account tor the piienomenon exhibited by plants vegetating 
in distilled uater under a receiver tilled with atmospheric air, which, having no pro[>er schI to supply the 
root with nourishment, effect the developcment of their parts only at the exiHMise of their ow’n proper 
substance ; the interior of the stem, or a poitioii of the root, or the lower leaves, decaying and giving up 
their extractive juices to the other part,s — Thus it ap[M>ars tliat oxygen gas, or that i onstituent part of (ho 
atmostihoric air which has been found tnl}c indisiamsable to the life of animals, is also indispensable to tho 
lift* of vegetables. But, although tho presence and action of oxygen are absolutely net'cssary to the process 
of vegetation, plants do not thrive so w'ell in an atmosphere of pure oxygen^ as in an atmosphere of pure or 
common air Tins wai proved liy an experiment ot Saussure’s, who, having introduccxl some plants of 
JPisiim sativum, tliatwerc Imt just issuing from the seed, into a rei’eiver containing pure oxygen gas, 
found that in the sp.ice of six days they had acquired only half the weight of such as were introduced at 
the same time into a receiver (ontaining common air. Whence it follows that oxygen, though the 
principal agent in the process of vegehition, is not yet the only agent necessary to the health and growth of 
tho plant, and tlnit the proportion of the constituent parts of tiie atmospheric air is well adapts for the 
purjioses both ot vegetable and animal life. 

1560. Decomposition of water. Although tlie opinion was proved to be groundless, 
by which water liad been supposed to be con\citiblc into all the diiferent ingredients en- 
tering into the com position of the vegetable substance, by means of tlie action of the vital 
energy of the plant ; yet when water was ultimately proved to be a chemical compound, 
it was by no means absurd to suppose tliat plants may possess the power of decomposing 
part, at least, oi* what they absorb by the root, and tiuis acquire the hydrogen as w’ell as a 
portion of tlie oxygen which, by analysis, tlicy tire found to conUun. This opinion was, 
accordingly, prelly generally adopted, but was not yet proved by any direct expeiiment. 
Senebier pointed out several phenomena from which he thought it w as to be infeircd, but 
particularly that of the genniiiiilum of .some seeds moistened merely with water, and so 
situated as to have no apparent conhwt with oxygen. Tlie decomposition of water was 
inferred also by Ingenliouz, from the amelioration of an atmosphere of common air into 
which he had introduced some succidcnt plants vegetating in pure water. Saussure having 
gathered a niiinlK*r of plants, of the same species, as nearly alike as possible in all circum- 
stances likely to be affected by the experiment, dried pait of tlieiu to the temperature of 
the atmosphere, and ascertained their weight; tlie rest he made to vegetate in pure w'oter, 
and in an atmosphere of pure oxygen for a given period of time, at the end of which he 
dried them as before, and ascertained their weight also, which it was thus only necessary 
to compare with tlic weight of tlie former, in order to know wlietlicr the plants had in- 
creased in solid vegetable substance or not. But after many experiments on a variety of 
plants, tlie result always was, that plants when made to vegetate in pure water only, and 
in an atmosphere of pure oxygen, or of common air deprived of its carbonic acid, scarcely 
added any tiling at all to their weight in a dried state ; or if they did, tlie quantity w as too 

to be appreciated. But from a similar exi>erimeiit, in which carbonic atrid gas wiis 
mixed with common air, tlie decomposition and fixation of water by Uie vegetating plant 
are legitimately inferred. It docs not appear, however, that plants do in any case 
diK^olnpose water directly ; that is, by appropriating its hydrogen and at the same time 
disengaging its oxygen in the form ot* gas, which is extricated only by the decomposition 
of carbonic acid. 

1561, Descent of t/te iirot>er Juice* When the sap has been duly elaborated in the. leaf 
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by moRiiR thfe several processes that have just been describedi it assumes the appel- 
lation of this rambiurnt or proper juice of tlie plant. In tins ultimate state of elaboration 
it is found' chicHy in the bark, or rather lietween the bark and wood, and may very often 
be distinguished bjr a peculiar colour, being sometimes white, as in the several species of 
spurge, and sometimes yellow, as in celandine. It is said to be the principal seat of the 
medical virtues of plants ; and was regarded by Kalpighi os being to the plant what the 
blood is to the animal body, the immediate principle of nourishment and grand support 
of life ; which opinions he endeavours to establish by the following analogies : if the blood 
escapes from the Vessels of the animal body, it forms neither flesh nor bone, but tumours ; 
if tlie proper juices of the plant arc extravasated, they form ncitlier bark nor wood, but a 
lump of gum, resin, or inspissated- juice. The disruption of the blood-vessels, and conse- 
quent loss of blood, injure and often prove fatal to the animal ; the extravasation of 
the proper juice injures and often proves fatal to vegetables, unless the evil is prevented 
by tlie skill and management of the gardener. Whatever may be the value of these re- 
marks as tending to establish the analogy in question, it cannot be doubted that the cam- 
biumi or proper juice, constitutes at least the grand principle of vegetable organisation ; 
generating and developing in succession the several organs of the plant, or furnishing the 
vital principle with the immediate materials of assimilation. 

15G2. The proper juice is conveyed to the several parts of the plant hy an appropriate set of vessels. One 
of the earliest and most satisfactory experiments on this t.ubjix't, at least as far as regards the return of 
the proper juice through the leaf and Ic.it-stalk, is that of l5r. Darwin, which was conducted as fellows ; 
a stalk of the A’uphiirlMfl lielioscnpia, furnished with its leaves and seed-vessels, was placed in a decoct: 
of inaddcr.root, so as that the lower portion of the stem and two of the inferior leaves Avere immersed in 
it After remaining so for several days the colour of the decoction was distinctly discerned passing along 
the midrib of each leaf On the upper side of the leaf many of the ramiGcations, going from the miilrib 
towards the circumferenec, were observed to be tingeil with rcii ; but on tlie under side there was ob- 
served a system of branching vessels, originating iii the extremities of the leaf, and carrying not a red but 
a pale milky fluid, which, after uniting in two sets, one on each side the midrib, descends along with it 
into the leaf.stalk. These were the vessels returning tlie claborateil s.ip The vessels observable on the 
upper surface Darwin calls arteries, and those on the under surface he calls veins. To tliis may be added 
the more recent discoveries of Knight, wlio, in his experiments instituted with n view to ascertain the 
course of the sap, detected in the leaf-stalk, not only the vessels winch he calls central tubes, through 
which the coloured infusion ascended, together with* their appendages, the sjnrul tulies ; but also another 
sot of vessels surrounding the central tubes, which he distinguislies by the n|>]>ellation of external tubes, 
and which api>eared to be conveying in one direction or other a fluid winch was not coloured, but which 
proved, upon fVirthcr investigation, to he the descending propel juice In tracing them upwards they 
were found to extend to the summit of the leaf, and in tracing them downwards they were found 
to extend to the base of the Icaf-.stalk, and to penetrate even into tlie inner bark. According 
to Kniglit, then, there are three sets of vessels m leaves, the central tubes, the spiral tubes, and the 
external tubes. But by what means is the proper juice conducted from the base of the leaf-stalk to the 
extremity of the root ? This was the chief object of the enquiry of the earlier phytologists wlio had not 
yet lK>gun to trace its progress in the leaf and Icaf-sUlk ; but who were acquainted with facts iiidicafnig 
at least the descent of a fluid in the trunk. Du Hamel stript sixty trees of their bark in the course of the 
Bpiiiig, laying them bare from the upper extremity of the trunk and bran« hes to the root ; the ex]>ernnent 

I iroved indeed f.ital to them, os they all died in the course of three or four years. But many ol them 
lad mode new productions both of wootl and bark from the buds downwards, extending in some cases to 
the Icnj^th of a foot j though very few of them had made any new productions from the root upwards. 
Hence It is that the proper juice not only descends from the extremity of the leaf to the extremity of the 
root, but generates aKo in its descent new and additional ]>arts 'i'he cxiieninents of Knight on this sub. 
jCct are, if possible, more convincing than even those of Ou Hamel Inmi the trunk.s of a number of 
young crab trees he detached a ring of bark of half an inch in breadth The sap rose iji them, and the 
portion of the trunk above the ring augmented as in the other subiocts that were not so treated, while the 
portion below the ring scarcely augmented at all The upper iip't of the wouruLs made ronsiderahic 
advances downwards, while the lower lips made scarcely any advances upwards, but if .i bud were protruded 
under the ring, and the shoot arising from it allowed to rem.uii, then the portion of the trunk below that 
bud began immediately to augment in size, w-hile the portion iK'tween the hud and incision remained 
nearly as before. When two circular incisions wore made in the trunk so as to leave a ring of bark be. 
tween thttm with a leaf growing from it, the portion above the leaf died, while the ixirtion below the leaf 
lived ; and when the upper |>art of a branch was stnpjiod of its lpa\es the bark withered as ftir as it was 
stript Whence it is evident that the sap which has been elaborateil in the leaves and converted into 
proper juice, descends through the channel of the bark, or rather between the bark and alburnum to 
the extremity of the root, effecting the developement of new and additional parts. But not only is 
the bark thus ascertained to bo the channel of the descent of the prt^er juice after entering the trunk ; 
the peculiar vessels through which it immediately passes have been ascertained also. In the language 
of Knight they are merely a continuation of the external tubes already noticed, which after quitting the 
base of the foot-stalk he descrilies as not only pcnetratiii|j the inner bark, but descending along with it 
and conducting the projicr juice to the very extremity of the root. In the language of Mirbel they are 
the large or rather simple tubes so abundant in the bark of w'oody plants, though not altogether confined 
to it ; and so well adapted by the width of their diameter to affbrd a passage to the proper juice. 

1 5G3. Causes of descent. Tlie proper juice then, or sap elaborated in tlie leaf, de- 
scends by the returning vessels of the leaf stalk, and by the longitudinal vessels of the 
inner bark, the large tubes of Mivbel and external tubes of Knight, down to the extre- 
mity of Uie root. 

15(J4. The descent of the proper jwee was regarded by the earlier phytologists as resulting from the agency 
of gravitation, owing iierhaps more to the readiness with which the conjecture suggests itself than to the 
•atisfaction which it giv^. But the insufficiency of this cause was clearly pointed out by Du Hamel, 
who observed in his experiments with ligatures that the tumour was always formed on the side next to 
the leaves, even when the branch was bent down, whether by nature or art, so as to point to the earth, In 
which case the power propelling the proher juice is acting not only in opposition to that of gravitation, 
but with such force as to overcome it. This is an unanswerable argument j and yet it seems to have 
been altogether overlooked, or at least undervalued in its importance, by Knight, who endeavours to 
account for the effect b/ ascribing it to the joint operation of gravitiition, cajiillary attraction, the waving 
motion of the bfee, and the structure of the conducting vessels ; but the greatest of these causes is gra. 
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vitation. Certain it 1« that gravltatfon has considerable InRiicnce in preventing the descent of the sap in 
voung sh^ts ortr^ which havej^own upright ; these, when bent down after being fliUy grown, form 
larger buds, and often blossom insfoad of leaf buds. This practice, with a view to the production of blos-^ 
som-buds, » frequently ado]^ by gardeners {Hart. Tram, i, 217.) in training fruit trees. — These causes 
arc each, perha^ of some efficacy ; and yet even when taken altogether they are not adequate to the pro. 
duction of the effect. The greatest stress is laid upon gravitation ; but its agency is obviously ovcr.rutcd, 
as IS evident frotn the case of the |>endent shoots of the weeping willow ; and if gravitation is so very 
efficacious in facilitating the descent of the prguer juice, how comes its influence to be suspended in the 
cose of the ascending sap ? The action of the silver grain will scarcely be sufficient to overcome it ; and 
if it should Iw said that tlie sap ascends through the tubes of the alburnum by means of the agency of the 
vital principle, why may not the same vital principle conduct also the proper juice througn the Teturning 
vessels of the bark ? In short, if, with Saussurc, we admit the existence of a contracting power in the 
former case sufficient to propel the sap from ring to ring, it will be absolutely necessary to admit it also in 
the latter. Thus we assign a cause adequate to the production of the t qi'ct, and avoid at the same time 
the transgression of that most fundamental principle of all sound philosophy which forbids us to multiply 
causes without necessity. M. Dutrochet’s hypothesis (1550.) for the ascent of the sap accounts equ^ly for 
Its descent ^ 

Sect. IV. Process of V-^getablc Develoi>einent. 

1565, The production of the different parts and organs of plants is effected by the assi- 
milation of the proper juice. The next object of our enquiry, therefore, will be that of 
tracing out the order of the dcvclopemcnt of the several parts, togetlier with the peculiar 
mode of operation adopted by the vital principle. Hut this inode^of operation is not 
exactly tlie same in herbaceous and annual plants as in woody and perennial plants. In 
the former, the process of developement comprises as it were but one act of the vital prin- 
ciple, the parts being all unfolded in immediate succession, and without any perceptible 
interruption till the plant is complete. In the latter, the process is carried on by gradual 
and definite st^cs easily cognisable to the senses, commencing with the approach of 
spring, and terminating with the approach of winter; during which, tlie functions of tlie 
vital principle seem to be altogether suspended, till it is aroused again into action by the 
warmth of the succeeiling spring. I'he illustration of the latter, however, involves also 
that of tlie former ; because the growth of the first year exemplifies at the same time the 
growth of annuals, while the growth of succeeding years exemplifies whatever is peculiar 
to perennials. 

1566. Elementary organs. If the embryo, on its escape from the seed and conversion 
into a plant, is taken and minutely iftspectod, it will be found to consist of a root, plume- 
let, and incipient stem, which have been developed in consecutive order; and if tlie 
plant is taken and dissected at this period of its growth, it will be found to be composed 
merely of an epidermis enveloping a soft and pulpy substance, that fonns the moss of 
the individual ; or it may be furnislicd also with a central and longitudinal fibre ; or with 
bundles of longitudinal fibres giving tenacity to the whole. These parts liavc been de- 
veloped, no doubt, l)y means of the agency of the vital principle operating on the proper 
juice ; but what have been the several steps of operation ? 

1567. No satisfactory erpUcalum of this phenomenon has yet been nffi red. It is likclj^, however, that the 
rudiments of all the parts of the plant do alre.ady exist in the embryo in such specitic order of arrange, 
ment a.s shall best fit them lor future developement, by the intfosuscejition of new and additional 
particles. The pellicle coiisliluting the vcgeUible epidermis has geneially l)eeii rcg.irded as a membrane 
csbCiitially distinct from the parts whicli it covers, and as generated with a view to the discharge of some 
particular function. .Some phytologist.s, however, have viewed it in u light altogether different, and have 
regardeii it ns being merely the effect of accident, and nothing more than a scurf formed on the exterior 
and pulpv .<<urf.ice of the parenchyma indur.atetl by the action of the air. It Is more probably, however, 
formixl by the agency of the vital jiniiciple, even while the plant is yet in embryo, for the very purpose of 
protecting it from injury when it shall have been exijosed to the air lu the jiroccss of vegetation. There 
aic several respects in which an analogy between the anhn.'il and vegetable epidermis is sufficiently 
striking: they are botJi capable of great expansion in the growth of the subject, they are liqfh easily 
regenerated when injured (exci'pt in the case of induration), and seemingly in the same raanrjfeif ; they 
arc both subject, in certain cases, to a consbint decay and repair; and they both protect from injury the 
parts enclosed. 

1568. Composite organs. The elucidation of the developement of the composite 
organs involves tlie discussion of the two following topics : —.the foimation of the annual 
plant, and of the original shoot of the perennial ; and tlic formation of tlie subsequent 
layers that are annually added to the perennial. 

1569. Amiuals and annual shoots. If a perennial of a year’s growth is taken up in 
the beginning of winter, when the leaves, which are only temporary organ.s, have fallen, 
it will be found to con.sist of a root and trunk, surmounted by one bud or more. The 
root is the radicle expanded into the form peculiar to tlie species, but the trunk and buds 
have been generated in the process of vegetation. 

1570 The root or trunks if taken and cut into two by means of a transverse section, will be found 
to consist already of bark, wootl, and pith. Here, then, is the termination of the growth of the annual, 
and of the ffrst stage of the growth of the perennial : how have their several imrts or organs been 
formed ? 

1571. The pith seems only a modifleation of the cn-iginal pulp, and the same hypothesis t^at accounts for 
the formation of the one will account also for the formation of the other, but the pith and pulp, or 
pareimhyma, are ultimately converted into organs essentially distinct from one another, though 
pbytologists have been much puzzled to assign to each its respective frmcMons. In the ages in which 
phytological opinions were formed without enquiry, one of the vulgar eirors of tlio time seems to have 
bwn that the function of the pith was that of generating the stone of fruit, and that a tree dimrivqd of its 
pith would produce fruit without a stone UPhys. des Arb., liv. i. chap, S.) : but this opinion is by much too 
absurd toiticrit a serious reAitation. Another early opinion, exhibiting, however, indications of legitimate 
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eiMjuiry, was, tliat the pith was analogous to the heart and brain of aijtoals, as related Iw Malpighi ; who 
did not himself ado^H believed the pith to be, like the cellular tissue, the viscera in which the sap 

was elaborated for the noltriahment of the plant, and for the urotrusioii of future buds. Mngnol thought 
that it produreil the flower and fruit, but not the wood. Du Hamel regarded it as being merely an exten- 
Sion of the pulp or cellular tissue, without being destined to perform any important i\i notion in the process 
of vegetation. But Liniueus was of opinion that it produces even the wood ; regarding it not only as the 
source of vegetable nourishment, but as being also to the vegetable what the brain and spinal marrow 
are to animals— 4he source and seat of life. In these ownions there may be something of truth, but 
they have all the common fault of ffitenbing to the pith either too little or too much. Mr. Lindsay of 
Jamaica suggestL-d a new opinion on the subject, regarding it as being the scat of the irritability of the 
leaves of the Mim^8a; and Sit*J. E Smith says, he can see nothing to invalidate the arguments on which 
this opinion Is found^ Plenck and Knight regard it as destined by Nature to bo a reservoir of moisiure to 
supply the leaves when exhausted hy excess of perspiration. Hence it appears that the iieculiar function 
of the pith has not yet tiecn altogether satisfactorily ascertained ; and the difficulty of ascertaining it has 
been tnought to be increased fVom the circumstance of its seeming to be only of a temporary use in the 
process of vegetation, by its disappearing in the aged trunk. But although it is thus only temporary 
as relative to the body of the trunk, yet it is by no means temporary as relative to the process of 
vegetation, the central part of the aged trunk being now no longer in a vegetating state, and the 
pith being always present in one shaix; or other in the annual plant, or in the new additions that arc 
annually made to porenniaia. The pith, then, is essential to vegetation in all its stages: and from the 
analogy of its structure to that of the pulp, or parenchyma, which is known, as in the leaf, to be an organ 
of elaboration, the Ibnction of the pith is most probably that of giving some peculiar elaboration to 
the sap. 

1572. The generation qf the layer qf wood in woody plants^ or of the |>arta analogous to wood in the case 
of herbaceous plants, has been hitherto but little attended to. If we suppose the rudiments of the 
different [larts to exist' already in the embryo, then we have only to account *or their develoiiement by 
means of the introsusccptian anti assimilation of sap and proper juice: but it we suppose them to be 
generated in the course of vegetation, then the ditficulty ot the case is augmented ; and, at the best, wc 
can only state the result of operations that have been so long continued as to present an eiiei’* t'ognisabic 
to the sense of sight, though the detail of the process n> often sf> very iTiinntc as to escajyc even in** nicest 
observation. All, then, that can be said on the .‘subject is merely, that the tubes, however formed, do, by 
virtue of the agency of the vital iinnciple oiierating on the proper juice, always innkc their ap]x:araiice at 
lost in a uniform and determinate manner, according to the trihe or sppcie.s to which the pi mt belongs, 
uniting and coalescing so as to form either a cinnilar layer investing the pith, as iii woody plants ; a 
number of divergent layers intersecting the pith, as in some hcrbaccou^ plants , or bundles of lorigitiuhiial 
and woody fibre interspersed throughout the pith, as in others. In the same manner wc may account lor 
the formation of the layer of bark. 

1573. FerennUUs nnd their annual layer If a [lerunnial is taken at the eiwl of the 
second year and dissected, as in the example of the lirst year, it will be found to have 
increased in height by the addition of a periiendicuJar bhoot, consisting of bark, wood, 
and pith, as in the shoot of the former year; and in diameter by the addition of a new 
layer of wood and of bark, generated between the wood and bark of tlie former year, and 
covering the original cone of wood, like the paper that co\crs a sugar-loaf ; this is tlic 
fact of the mode of augmentation about which jiliytologists have not differed, though 
they have differed widely witli regard to the origin of the additional layer by which the 
trunk is increased in diameter. IMalpighi was of opinion that the new layer of w’ood is 
formed fioin the lilier of the former year, 

ISn-i. The new layer qf wood Linnicus considered as formed from the pith, which Is absurd, because the 
opinion goes to the irivcr.sion ol the very order in which the layer is formed, the new layer being always 
exterior to the old one. But, according to the most general opinion, the layer was thought to be tormed 
from a substance noting out of the wood or bark — first a limpid fluid, then a viscid pulp, and then a thin 
layer attaching Itself to the former ; the substance thus exuding from the wood or bark was generally 
regarded as being inerelv an extravasated mucilage, which was somehow or other converted into wood 
and bark : but Du Hamel regarded it as being already an organised substance, consisting of both cellular 
and tubular tissue, which he designated by the appellation of the cambium^ or proper juice 

Kmght has throim the highest degree of elucidation on tinstone of the most obscure and intri- 
cate processes of the vegetable economy^ in having shown that the sap is elaborated, so as to render it fit 
for the formation of new parts, in the leaf only. If a leaf or branch of the vine is grafted even on the 
fruiUstalk or tendril, the graft will still succeed ; but if the upjier part of a br.ineh is .stripped of its leaves, 
the ixirk will wither a.s far as it is stripped ; and if a portion of bark furnished with a leaf is insulated by 
means of detaching a ring of bark above and below it. the wooil of the insulated portion that is above the 
leaf IS not augmented : this shows evidently that the leaf gives the elaboration necessary to the formation 
of new parts, and that without the agency of the leaf no new (lart is generated : — Such then is the mode 
of the augmentation of the plant in the second year of its growth. It extends in width by u new layer 
of wood and of bark insinuated between the wood and hark of the former year; and in height by 
the addition of a perpendicular shoot or of branches, generated as m the shoot ot the first year. 
But if the plant is ttken and dissected at the end of the third year, it will be found to have augmented in 
the same manner ; and so also at the end of the succeeding year, us long as it shall continue to live ; so 
that the outermost layer of bai k, and innermost layer of wood, must have been originally tangent in the 
first year of the plant's grow tb , the second layer of bark, and second layer of wood, in the second year ; 
and so on in the order of succession till you come to the layer of the present year, which will in like man- 
ner divide into two portions, the outer forming one layer or more of bark, and the inner fonning one 
layer or more of wood. And hence the origin of the concentric layers of wood and of bark in the trunk. 
But how are we to account for the foniiabon of the divergent layers, which Du Hamel erroneously supl 
posed to proceed from the pith ? The true solution of the diffii- Hy has been furnished by Knight, who, 
in tracing the result of the operation of budding, observed, that tiie wood formed under the bark of the 
inserted bud unites indeed confusedly with the stock, though still possessing the character and properties 
of the wood from which it was taken, and exhibiting divergent layers of new formation which originate 
evidently in the bark, and terminate at the line of union between the graft; and stock. 

1576. But how IS tfte formation qf' the wood that now occupies the place of the ptth to be accounted for ? 
It appears that the tulies of which the medullary sheath is composed do, in the process ol vegetation 
deposit a cambium^ which forms an interior layer that is afterwards converted into wood for the iiurpose 
of filling up the medullary canal 

1577. Opitiioft qf l}arwin and Du Petit Thouars, According to these philosoiihers, (and the hypothesis 
we believe, was originally proposed by Dr. Darwin,} the phenomena which took place at the period of 
germination are renewed by every leaf which successively unfolds itself. The cotyledons were the source 
of the fibres which were sent down into the earth through the nror; in like manner every leaf is enabled 
to maintain a communication between itself and the soil, by tlie means of fibres. Hence arises another 
kind of iiicicase, of which uo notice has yet been taken— tlie increase in thickness. A stem, which at 
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bour of its birth was no thlcksKthan a pin, in a few months acquires the diameter of an inch, or more. 
Xhia arises iriim the sucoossive supeipoaitiw^of the btindjos of fibres which created upon the developer 


portion of ttroo^ fibre^ which imumcs downwards, covers over tfie wood previoui*ly formed, and thus fonoos 
a new layer. The existence of this it is easy to demonstrate ; for the fibres of the leaves separate easily 
tVom the wood, but the Icaf.buds, when broken off, evidently arise ft-om the interior of the wood. All the 
new parts formed by the leaf-bud soon become so completely identified with the old wood, that, after a 
short period, no marks of seiiaration remain. *’ (Lortdon Encjfclop<iedia^ art. Botany.) 

1^78. Conversion qf the alharnum into perfect tuood. In consequence of the increase of the trunk by 
means of the regular and gradual addition of an annual layer, the layers, whether of wood or of bark, are 
necessarily of different degrees of solidity in proportion to their age, the inner layer of bark and the 
outer layer of wood licing the softest ; and the other layers increasing in their degree of solidity till you 
reach the centre on the one hand, and the circumference on the other, where they are' respectively the 
hardest, forming perfect wood or highly indurated bark, which bark sloughs or splits into chinks, and falls 
off' in thick crusts, as in the plane tree, fir, and birch. What length of lime, then, is requisite to convert 
the alburnum into fierfect wood, or the liber into indurated bark ; and by what means are they so con. 
verted ? There is no fixed and definite period of time that can be positively assigned as necessary to the 
complete induration of the wood or bark, though it s.-cins to require a pi'noil of a good many years before 
any particular layer is converted from the state of alburnum to that of ^Tfect wooef ; and perhaps no layer 
has received its final degree of induration till such time as the tree has arrived at its (Ull growth. The indu- 
ration of the alburnum, and its consequent durability, are attributed by many to the loss of sap which the 
layer sustains after the period of its complete developement, when the supply from the root diminishes, 
and the waste by eva|X)ration or otherwise is still kept up, inducing a contriUftion or condensation of its 
elementary principles winch augments the solidity of the layer, in the first dejfree, and begins the process 
that future years finish. Ilut Knight believes the induration of the alburnum, as distinguishable in the 
winter, to be owing rather to some substance deposited m it in the course of the preceiling summer, which 
he regards as being the pioper juice in a concrete or inspissattKl state, but which is cnrricii off again by the 
sap as It ascends in the spring. 

1579. Circulation uf vegetable juices. After the discovery of the circulation of the 
blood of animals, phytologists, who were fond of tracing analogies between the animal 
and vegetable kingdoms, began to think that there perhaps existed in plants also a circu- 
lation of fluids. The sap was supposed to be elaboiatcd in tlie root. The vessels in 
which it was propelled to the summit of the plant were denominated arteries; and the 
vessels in which it was again returned to the root were denominated veins. Du Hamel, 
while he admits the ascent of the sap, and descent of the proper juice, each in peculiar 
and appropriate vessels, does not, however, admit the doctrine of a circulation, which 
seems, about the middle of the last century, to have fallen into disrepute. For Hales, who 
contended for an alternate ascent and descent of fluids in the day and night, and in the 
same vessels, or for a sort of vibratory motion, as he also describes it, gave no countenance 
whatever to the doctrine of a circulation of juices. But the doctrine, as it appears, has 
been again revived, and has met with the siipiiort of some of the most distinguished of 
modern phytologists. lied wig is said to have declared himself to be of opinion, tliat plants 
have a circulation of fluids similar to that of animals. Corti is said to have discovered a 
species of circiilatioii in the stem of the Chara, but confined, it is believed, witliin 
the limits of the internodia. WilJdcnow has also introduced the subject, and de- 
fended the doctrine {Principles of Botany) p. 85.) ; but only by saying he believes a cir- 
culation to exist, and that it is impossible for the leafless tree to resist the cold if there is 
not a circulation of fluids. Knight has given his reasons somewhat in detail ; and 
though Jiis doctrine of a circulation should he false, yet the account which he gives of the 
progress and agency of the sap and proper juice, short of circulation, may be true. The 
sum of*thc account is as follows ; — When the seed is deposited in the ground under 
proper conditions, moisture is absorbed and modified by the cotyledons, and conducted 
directly to the radicle, which is by consequence first developed. But the fluid which has 
been thus conducted to the radicle, mingling no doubt with the fluid which is now also 
absorbed from the soil, ascends afterwards to the plumelet through the medium of the 
tubes of the alburnum. The plumelet now expands and gives tlie due preparation to tlie 
ascending sap, returning it in its elaborated state to the tubes of the bark, through 
which it again descends to the extremity of the root, forming in its progress new bark and 
new alburnum ; but mixing also, as he tliiiiks, with tlie alburnum of the former year, 
where such alburnum exists, and so completing the circulation. 

1580. Decomposite organs. To the above brief sketch of the agency of the vital 
principle in the generation or growth of the elementary and composite organs, there now 
remains to be added that of the progress and mode of the growth of the decomposite or- 
gans, or organs immediately constituting the plant, as finishing the process of tlie vege- 
table develoiHJinent. This will include the phenomena of the ultimate developement of 
the root, stem, branch, bud, leaf, flower, and fruit. 

1581. The root. From the foregoing observations and experiments, it appears that the roots of plants 
or at least of woody plants, are augmented in their width by the addition ot an annual layer, and in their 
length by the addition of an annual shoot, bursting ftom the terminating fibre. Hut how is the develope. 
ment of the shoot effected ? Is it by the introsusecption of additional (larticles throughout the whole of 
its extent; or only by additions dewsitod at the oxtromity? In order to ascertain the fact, with regard 
to the elongation of the root, Du Hamel instituted the following experiment : Having ^sed several 
threads of silver transversely throughythe rout of a plant, and noted the distances, ho then immersed the 
root m water. The upper threads retained always their relative and original situation, and the lowest 
thread, which was placed within a few lines of the end, was the only one that Was carried down. Hence 
he concluded that uic root is elongated merely by the extremity. Knight, who from a similar experiment 
• 11 2 
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obUinod the mme reuilt. (lodueetl ftom it alio the lame concluaion. We may ivgant It, then, aa certain, 
that the mode of the elong^on irf the root la such aa ia hero rcmreaenied, though in tlie progreaa of ite 
developeraent, it may aflf’ectU variety of directiona. The original direction of the root ia generally pen>en- 
dicular, In which it descends to a considerable depth if not interrupted by some obstacle. In taking up 
some young oak trees that had been planted In a poor soli, I>u Hamel found that the root had descended 
almost four feet, while the height of the trunk was not more than six inches. If the root meets with an 


removing them, by a sharp spade, and these generidly push out new tap-roots, though not so strong as the 
former. When a root ceases of its own accord to elongate, it sends out lateral fibres which become 
branches, and are always the more vigorous the nearer they are to the trunk , but the lateral branches of 
horizontal roots are the less vigorous the nearer they are to the end next the trunk. In the former case, 
the increased luxuriance is perhaps owing to the easy access of oxygen in the upper divisions ; but, in the 
latter case, the increased luxuriance of the more distant divisions is not so easily accounted for, if it is not 
to be attributed to the more ample supply of nutriment which the fibres meet with as they recede foom 
the trunk, particularly if you suppose a number of them lying horizontally, and diverging like the radii of 
a ciri'le. But the direction of roots is so liable to be afTccteil by accidental causes, that there is often but 
little uniformity even in roots of the same species. If plants were to lie sown in a soil of the same density 
throughout, iicrhaiw tlicrc might be at Ica'>t as much uniformity in the figure and direction of their roots, 
as in those or their branches; but this will seldom happen. For if the root is injured by the attacks of 
insects, or in'terrupted by stones, or earth of too dense a quality, it then sends out lateral branches, as in 
the above cases ; sometimes extending in length, by following the direction of the cibstacle, and some- 
times ceasing to elongate, and Aorming a knot at the extremity. But where the .soil has been loosened by 
digging or otherwise, the root generally extends itself to an unusual length ; and where it is both 
loosened and enriched, itVIividcs into a multiplicity of fibres. This is also the case with the roots of 
plants vegetating in pots, or near a river, but cspccialty in water. Where .f.iti have some considerable 
obstacle to overcome, they will often acquire a strength proportioned to the dilficulfy ; sometimes they 
will penetrate through the hardest sod to get at a soil more nutritive: and sometimes they will insinuate 
their fibres into the crevices even of walls and rocks, which they will burst or overturn .1 Ins of course 
requires much time, and does much injury to the plant Routs ronseijuently thrive best in a iroU that ia 
neither too loose nor too dense; but as the nourishment which the root absorbs is chiefly taken up by 
the extremity, so tlic soil is often more exhausted at some distance from the trunk than immediately 
around it Du Hamel regards the small filircs of the root, which absorb the moisture of the soil, as being 
analogous to the lacteals of the animal system, which absorb the food digested by the stomach ; but the 
root is rather to be regarded as the mouth of the plant, selecting what is imcful to nourishment, and 
rejecting what is yet in a crude and indigestible state; the larger portions of it serving also to fix the 
plant in the soil, and to convey to the trunk the nourishment absorbed by the sni.Tller fibres, which, 
ascending by the tubes of the alburnum, is thu.s convcyctl to the leaves, the digestive organs of plants. 
Du Hamel thinks that the roots of plants are funiLsnetl with pre-orgainscd germs, by which they are 
enabled to send out lateral branches when cut, though the existence of such germs is not proveil ; and 
athrms, that the extremities of the fibres ol the root die animally, like the leaves of the trunk and 
branchc.s, and are again annually renewed ; which last jicculianty Professor WilUlenow attimis also to be 
the fact, but without adducing any evidence by which it appe<ars to be .satibfartorily substantiated. On 
the contrary, Knight, who has also made some observations on this swbici't, Stiys, it docs not ajipear that 
the terminating fibres of Die roots of woody plants die annually, though tho.se of buDiou.s roots arc found 
to do so : but the fibres of creeping plants, as the common crowfoot and strawberry, certainly die aniiu- 
ally, as do those of the vine. 

1582 Tfic r/f/n. The stem, like the root, or at least the stem of woody plants, is also augmented m 
width by the addition of an annual layer, and in length, by the ailditioii of an annual .shoot bursting from 
the tenninating bud. Is the dove!opc*ment of the .slioot ls^lnng trom the stem effected in the same man- 
ner also y The dcvelopcment of the thixit from the stein is not etfccted in the same manner as the 
dcvclopcment of that from the root, by additions to the extremity mily, but by the introsuscci>tion of 
additional ^virticlcs throughout its whole extent, at least in its soft and succulent state : the longitudinal 
extension dimini.shing in nroportion as the shoot .acquires solidity, ana ceasing entirely when the wood 
is perfectly formed, thougii often continuing at the summit after it has cea.sed at the base. The exten- 
sion of the .shoot is inversely as its indur.ation, rapid while it rcmaiiii> herliactNiiis, but slow in iiroportion 
as it is converted into wood. Hence moisture and shaile arc the most fuvour.ibic to its elongation, because 
they jirevent or retard its induration ; and hence the small cone of wotxl which is formcil during the 
first year of the plant's growth increases no more after the apnroach of winter, cither m height or thick- 
ness. Such is the m<xle of the growth and devolopcmeiit of trie trunk of perennial and woexly plants, to 
which there exists a striking exception in the growth of the trunk of palms. Their internal structure 
has been already taken notice of as possessing no concentric or divergent layers, and no metlullary canal, 
but merely an a.ssemblagc of large and wooviy fibres, interspersed without order in a pulp or iiareiichyrna, 
softer at the centre, and gradually becoming harder as it approaches the circumference. When the 
seed of the palm tree germinates, it protrudes a circular row of leaves, or of frond.s, which crowns the 
r.'tdicle, and is .succeeded in the following year by a similar row issuing from the centre or bosom of the 
former leaves, which ultimately die down to the base This process is continueii for four or five years 
successively, without exhibiting as yet any appearance of a stem, the remaining bases of the leaves or 
frond forming by their union merely a sort of knob or bulb. At last, however, they constitute by their 
union an incipient .stem, as thick the first year as it ever is after ; which in the following year is aug. 
mented in hcighth as before, and so in succession as long as the plant ]ivc.s, the leaves always issuing 
from the summit and crowning the stem, which is a regular column, but decaying at tlie end erf the year, 
and leaving circular marks at the points of insertion, which furrow the surface of the plant, and indicate 
the years of its growth. 

T/ie branches^ in Dieir mode of growth and dcvclopcment, exhibit nearly the same appearances 
M the trunk from which they issue. They originate in a bud, and form also a cone which consists of pith, 
wo^, and bark ; or r.ilher they form a double cone: for tlic insertion of the branch into the trunk 
resembles also a cone whose base is at the circumference, and whose apex is at the centre, at least if it is 
fotmed in the first year of the plant's growth, or on the shoot of the present year ; but falling short of the 
centre In proportion to the lateness of its formation, and iiumbe. of intervening layers. Branches in tlieir 
developmncnt assume almost all varieties ol' position, from the reflected to the horizontal and upright ; 
but Die lower branches of trees are found to be generally parallel to the surface of the seal on which they 
grow, even though tliat surface should be the sloping side of a hill, owing, as some h.avc thought, to the 
evolution of a greater number of buds on the side that forms the obtuse angle with the soil. In conse- 
quence of its being exiioseil to the action of a greater mass of air 
15M. The bfudf which m tlie beginning of spring is so very conspicuous on the trees of this country as to 
be obvious to the most careless observer, is by no means common to all plants, nor to plants of all 
climates; shiabs in general, and annuals universally, as well as all plants whatever growing within 
the tropics, are destitute of buds, the leaf being in them immetUately protruded from the bark. It is only 
in the woody plants of cold climates, therefore, that we are to look/ur buds ; and in them no new part is 
added, whether projx^r to the leaf or flower, without the intervention of a bud. For when the young 
shoot is produced, it is at the same lime furnished with new buds, which are again extended into new 
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thooU in the following spring jeuKl thus the bud is to be regarded as forming, not only the cradle, but also 
the winter quarters ofthe shoot, for which its coat of tiled and glutbious sc^es seems admirably adapted. 
It is found chiefly in the extremity, or on the surface ofthe young shoot or oranch, and but rarely on the 
stem, except it be at the collar where it produces suckers. It is also generated for the most part in the 
axils ofthe leaves, as may be seen by inspecting the annual shoot of ^most any tree at random : but it js 
not universally so ; for to this rule there exists a curious and singular exception in the bud of the PVa- 
tanus, which is generated in the very centre of the base of the footstalk, and is not discoverable till after 
the fall of the leaf. But how arc the budssformed which arc thus developed ? Malpighi thought they 
were formed ftoin the ^ith or eellul.-ir tissue, which Grew regarded us viscera destined tor the elaboration 
of the sap and protrusion of ftiturc buds. Du Ilamel thinks the exterior scales of the bud originate 
in the interior part of the bark, and Knight relates an experiment from which he thinks it follows that 
the buds arc formed from the descending projier juice. But whatever may be the actual origin of the 
bud, it IS evident that its dcvclonemcnt does not take place except through the medium of the protier 
juice, which has been elaborated in the leaves of preceding buds, urtd originally in those of the plumelet, 
as the young bud docs not make its a})pcarance till the leaves of tiie preceding buds have expanded, and 
will not ultimately succeed if deprived of tiicin too soon. 

]j85l TVie^ark. it is probablt^ tier forms the same functions as the leaves in the early state of the buds, and 
occasionally in all states. Otherwise it would not be easy to account for the growth of cactuses, cut>hor. 
bias, some apocyneous plants, &c., which are all dt'StituCc of leaves. In fine, the bark may be compared 
to a universm leaf, with one surface only. {London Ency. art. But.) 

1586. Bulbs are so very similar to buds both in their origin and developcmcnt, as to require no specific 
investigation. 

1587. I'he lei{f. When the leaves burst from the expanding bud, and even long before tliat period, as 

■ ’ ' ** Hence it is 

Irodusccptioti 

^ _ , ^ , (not common 

to all leaves whatever, for the leaves of liliaceous plants extend chiefly at the point of their junction with 
the bulb. The effect, perhaps, of their peculiarity of structure, in being formed of parallel tuiies which 
extend ttiroughout their whole length, without those transverse and branching fibres that constitute what 
arc called the nerves ofthe leaves of woody plants. 

1588. The flower and fruit. Wlien tJie flower bursts from the exiiaiiuingbud, and even long before that 
period, it is already couiplete in all its {larts, as may be seen also by the dissection of the bud in 
winter. Linnaeus represents the pistil as originating in the pith, tlic stamens ui the wood, and tlie 
corolla and calyx in tlic inner and outer bark rc.<ipectivcly * but this account of their origin, though ex> 
treroely plausible at first sight, will not bear the test of minute examination, being contradicted by the ana- 
tomy of the parts themselves ; particularly in the case of compound flowers Knight, in investigating the 
organisation ofthe apple and pe.ir, endeavoured to ascertain the origin of the several parts by tracing the 
organs of the fruit-stalk to their termination lu the fruit-stalk he thought he could discover the pith, the 
central tubes, spiral tubes, and tubes of tlic liark, together with its epidermis : and in tricing them to Uieir 
terraiiiation, he thought the pith seemed to end in the pistils; the central vessels ii> the stamens, after 
diverging round tlie core and approaching again in the eye of tlic fruit ; and the bark and epidermis 
in the two external skins. Hence he infers that the flower is a prolongation of the pith, wood, and 
bark. A question of some considerable imjKirtancc has arisen out of this subject . does the flower or 
fruit elaborate sap for Us own dcvciopemcrii, or is it supplied with nourishment from the leaf? Dy 
uUcing small branches of the apple, pear, and vine, with blossoms not expanded, in a decoction of logwood, 
Knight found that the central vessdii were coloured by the decoction. By means of a similar experiment 
on the same subjects after the fruit was formed, the colouring m.'itter was traced through the mass of the 
fruit to the base of the stamina. And hence it appears that the flower and ftruit do possess the |>ower 
of elaborating sap for their own devcloiieracnt Knight infers from the foregoing data, that the blossom 
18 nourished from the alburnum, by means of the mingling of the proper juice, wmich the alburnum may 
be bupposeil to contain, with the sap ui its ascent. 

Sect. V, Anomalies of Vegetable VevelopemerU^ 

1589. A devialion from the general laws of developemenl is occasioned by the interven- 
tion of some accidental cause ; or of some cause operating permanently in certain sub- 
jects, Hence the anomaly may regard the developemcnt either of an individual or a 
species, and may occur eitlier in the root, .stein, liranch, leaf, bud, flower, or fruit, ac- 
cording to the circum-stances in which it is placed ; or it may affect tlie habit, duration, 
or physical virtues of the plant. 

1590. 2'he root. According to the general lav.s of vegetable developemcnt, plants of 
tlie same species are furnished wifii tlie same species of root, not pioducing at one time 
a woody or flhrous root, and at another time a bulbous root : and yet it is found that 
there are cases in which changes of this kind do occur. If part of the root of a tree, 
planted by a pond or river, protrudes beyond tlie bank so as to be 
partially immersed, it divides at Uie extremity into innumerable 
ramifications, or sends out innumerable fibres from the surface, 
which become again sulxlivided into fibres still more minute, and 
give to the whole an appearance somettiing resembling that of the 
tail of a fox ; and it has accordingly been denominated by Du 
Hamel the fox-tail root. (fg. 189.) 

151)1. The root tfthe TMcum pratlnse, when growing in a moist soil, wliich 
it naturally afibets, is uniformly fibrous ; but when growing in a dry soil, where 
if is also often to be found, it Is ftirnishcd with a &tlbous root. The same is 
the case with the iflimechrus genicul&tus ; which, when growing in its native 
marshes, protrudes a fibrous root, though, when growing in a very dry situation, 
as on the top of a dry wall, it is found to beftirnisbed with an ovate and juicy 
bulb. I'his anomaly also seems to be merely the result of a provision of nature 
by which the plant is endowed with the capacity of collecting a supply of 
moisture suited to existing circumstances, ana hence of adapting itself to the 
soil in which it grows. 

1592. The roots qf Utricnlbrta m)nort which consist of a number of slender 
and halr-Uke filaments, exhibit ftic singular anomaly ofbelng Aimished with a 
multitude of small and membranous bladders, each containing a transparent 
and watery fluid, and a small bubble of air, by means of which the plant is kept floating in the walec. 
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15P3L TVkf descending roo/, an anomaly which attends some perennials, fs at first spindle-shaped and per. 
ftendicular, sending out some lateral Hbres, but dies at the lower extremity in the course of the succeed, 
ing winter, and protrudes new fibres fVom the rcinaitiitig portion, and even fVom the lower portion of the 
stem, in the course'of the following spring, which, by descending into the soil, draw down the plant with 
them, so Chat part of what was formerly stem is now converted into root This process is repeated every 
year, and by consequence a portion of the stem is made to descend every year Into the earth. The 
anomaly may be exemplified in the roofs of Vatendna diolca, Tanuc^tiim vulgr^re, and f/xalis Acetos^lla } 
and will also account for the bitten and truncated api>earance<l)f Scabihsa sui'clsa, or devil’s bit 

1594. Migratorp roots depend on a principle similar to the foregoing. If the stem of a descending root 
happens to be creeping or procumbent instead of being erect, then the lateral shoots fVorn above are carried 
forward in the direction of that prociimbency, so that in the course of a few years the plant has actually 
changed its place by so much as tlie stem has been converted into a root This is well exemplified in the 
genus i'ris, a plant bf which, as it enlarges in circumference, dies in the centre, and presents a ring of 
plants instead of a solitary one. In the case of some aquatics, which float about on the surface of the 
water as they happen to be driven by the winds, the whole plant may be said to be migratory, as in the 
genus Ldmna, and some marine plants. 

15!).? The beet-rootf if dissected wiieii about a year old, presents the singular anomaly of being already 
f^irnished with fVom five to eight distinct and concentric circles ot longitudinal tulies or sap- vessels, im. 
beilded at regular intervals in its pulp; whereas other biennial roots form only an individual circle each 
year, and are, consequently, at no tune furnished with more than two. 

1596. Hoots changed to branches and branches to toots. If the stem of a young plum or cherry tree, but 
particularly of a willow, is taken in the autumn, and bent so as tliat one half of the top maybe laid in the 
earth, one half of the root being at the same time taken caretully out, but sheltered at first fVom the cold 
and then gradually exposed to it, and the remaining part of the top and root subjected to the same process 
in the following year, the branches of the top will become roots, and the rainiflcations of the rout will 
become branches, protrudinj^ leaves, flowers, and fruit in due season. 


1597. The stem. If the stem of a tree planted by a pond or liver is so bent in its 
growth a.s to conic near to tlie surface of the w'ater and to be occasionally immersed in it, 
it will sometimes send out from the under surface a multitude of shoots that w.d descend 


into tlie water, and develope themselves in the manner of the fox-tail root. Sometimes 
it happens that a stem, instead of assuming the cylindrical form common to the species, 
assumes a compressed and flattened form similar to the herbage of the 6'actus, as in the 
fir tribe, ash, &c. 

159>1. The ancnnaly of the jiattenrd stem {Jig. 190 ) is accounted for by Du 
Hinncl, by supposing that an unnatural junction must have taken place in the 
leaf-bud; and so united shoots that would otherwise have Ikhmi distinct 
Soinelimes the stem is disfigured by accidental tumours or hunenes projecting 
from the surface, and forming ultimately what arc called knots in the wood 
They are very common in the oak and elm, and are proiluced, perhaps, by 
means o( some obstruction in the channel of the sap’s motion, by whjcJi tlie 
vesseh become convoluted and swell up into a Imncli 

1599. But hunches are also to be met with on the .stem*) orherlniceons plant.<i, 
as on that of the CVirdu us prate n sis ; of which you will olteii find a portion 
near the top swollen out into an cgg.shai>od or cgg-ohlong buncJi, extending 
from an inch to two inches in length, and about an inch across U tins 
bunch is cut open in the month of August, it will be touiul to contain several 
large and white maggols. It has conser|ucntly been occasioned by the 
puncture of the parent insect deixisiting its eggs It does nut seem to aftbet 
the general health of a vigorous plant, though it might prove seriously in. 
jurious to a weak one. 

1600. Bundled stem. Sometimes two or more contiguous stems, extending 
in the process of their growth till they meet and press against one another, 
become incorporated at lengtli into one, and form a sort ot bundle. This is 
what may be termed a natural graft, in opposition to an artificial graft, of 
which it IS the model and prototype The natural graft is always etiected 
by means of the union of the liber of the respective stems composing it ; so 
that the perfection of the art of grafting consists in applying the liber ot the 

f ;raft and stock together, in such a manner as shall most facilitate their 
ncorporation. 



1601. The branch. If the branch of a tree is situated, as in the foi'cgoinpf case of the 
stem, so as to be partially or periodically immersed in water, it will send out also the 
same sort of brush-like shoots. 


1602. Bunches or knots ^exhibiting a plexus of young shoots {Jig. 191. «) issuing from nearly the samepoint. 



crossing In all directions, and finally incoiporating together by means of a sort of natural graft, tVequently 
disfigure the branch. These bunches are frequently to be met with on the branches of the bird) tree, and are 
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known among tlie peasantry of Scotland by the name of witches' knots. They are occasioned, like the 
btmehes of the stem, by some obstruction in the channel of the sap or proper juice. A peculiar sort of knot 
«.r bunch is also formed on the branches of the dog-rose. The 
nucleus, which Is generally from an inch to aA intm and a half 
in diameter, is covered with a long and winged shag, tirstof a 
green and then of a purjile colour, presenting the appearance 
Ilf a small bunch of moss. {Jig. 19^ It has been occasioned, 
like that of the stem of the thistle, by the 4 »uncturc of an 
insect depositing its eggs in the tender shoot; for if it is cut 
ot>en about the month of August, it contains maggots. 

These anomalies remind us always of that singular disease in 
t)io human species, the Plica poloniro. 

IGO.'J. TAe bud. The regular devclopement of 
the bud is also oflen prevented by means of tlie 
puncture of insects, and converted into a large 
globular tumour. 

1004. The gall tumour is very often effected by a bpccies of 
C^'nlps, which drives itb])icrcer iiitutlie heart of the bud while 
yet tender, and jicnetratcs with its saw into the very pith ; in- 
jecting at the same time a drop of the corroding liquoi con- 

tamed in its bag, and then laying its eggs. The bud being thus wounded, and the juices corrupted by 
the injected poison, the circulation i.s nut only impeded, but a forinentatioii is indnc cd which burns the 
contiguous parts and changes their colour. The extrnvasated juice flows rounc^jio egg, and is there accu- 
muhited and converted into a sort ot spongy lump, which vegetates and adgmeiits till it forma what is 
called a gall. The gall thus formed all'ords lioth shelter and nourishment to the young maggot, whic h, 
after being converted into a fly, piercca its enelosiire and launches into the open air. 'Ine must remark- 
able of such galls aie those produced on the oak tiee, and known in thi.s country by the v'ulgar name of 
oak-.applcs. (Ji^ Ihl A) The bud of the willow^ particulaily .S’Alix //I:lix, is ajit to be punctured by insects 
and convertCKl into a gall: but the convei'.ion is not always complete ; and in thus ca'sc the shoot remams 
dwarfish, and the leaves, winch are now protrudc'd from nearly the same point, assume something of the 
figure of a rose. Hence it has obtained the common name of the ro.Me-willow. The galls of the Silvia 
puinifcra, formed in the above manner, are said to be of a very pleasant flavour, and arc esteemed a 
great delicacy m Eastern countries. 

1605. The leaves. These, like the buds, are also frcqiienlly chosen for the nidus of . 
insects, and disfigured with galls or excrescences. But the most remarkable gall 
produced on the leaf, and indeed the most remarkable and important of all gall.s, 
is that which is so extremely useful in the arts of dyeing and making ink, the nut-gall 
of the shops. 

IfiOfiL The ntU-gall is generated on the leaf of a ‘species of oak that grows plentifully ui the Levant, and 
18 so well known in commerce as to require no particular description It is occasioned by tlie puncture of 
the fillips qucrcifbln, which d(‘posits its egg in the substance of the leaf by making a small perforation 
on the under surface. (Sails and tumours are to be found on the leaves of many plants ; and inueod almost 
all leaves are liable to de/brinities, giving them a blistered, wrinkled, or curletl appearance, and often pro. 
duenig disease. 

Ifi07. The excess or dejiciemy of leaves protruded in a group sometimes constitutes the anomaly, as in 
the case of the trefoils. 

1()()8, Sometimes If is found in the natural figure of the leaf itself, as in /4spAragus officjn.Mis, where 
they are bristle-shaped ; .Salsol.i AVi*, awl-sha{>t‘ti ; and yf'lliiim (7fepa, in which they are tubular, tapering 
to a point. Ilut one of the most remarkable anomalies of figure is tliat which oci'urs in the genus Sar. 
ract^iifO', tlie lower nortion of the leave.s ot which is tubular, ascending, and approaching to funnel-shaped, 
or rather pitchcr-sliapcd reversed, with a flattened and concave limb attached by the one side totheonfice 
of the tube, and constituting the upper portion of the leaf. Linmetis, who was acquainted with this 
singularity of strut turo. accounted tor it by supposing that it was an institution of Naturcj meant for the 
purjio.se of turnisiiing tJic plant Moth a supplj- of water, which it could thus catch and retain iii the leaf; 
but as .some si»eeies of the genus do not readily admit water, notwithstanding their cvqwcity to retain it, this 
hy'pofhesis is ri'garded by Sir J E. Smith as being extremely doubtful, who accordingly oflers a different 
solution, founded upon the following tacts An in.sect, of the Sj>}iC'X or /chnehinon kind, had been observed 
by one of the gclrdener^ uf tlie botanic garden at Liverpool to drag several large flics toa le.if of Sarracl-nio 
adunca, and to torce tliein into the tubular part of it On examination the leaf was found to be about half 
filleii with water, in whieh the flies were now struggling; tlie other le.ives were also examined, and were 
found crammed with dead or drowning flies. The leaves ol Sarnie ^n;/z ptirphrea are said to exhibit also 
the same plienuinena, and sccin jieeiiliarly well adapted to entrap and coniine flie.s, by iiaviiig the margin 
beset with inverted hairs, which render the cscaiie of such insects .is may have accnlentally fallen into the 
watery tube, or are iiiteiitionallv lorced into it, impracticable; so that the putrid exhalation from the dead 
insei‘ts cont.ained in the le.af nlien offends the nostrils, even in passing near the plant Hence Sir J. E. 
Smith infers, tli.it the growth of the plant is perhaps benefiti'd by means of the air evolved by the dead 
flies, which the w.itcr na.s been intended to tempt, and the leaves to entr.ip and retain. This ingenious 
conjecture is, no doubt, Millicieiitly plausible as far as the jdant may lx* aflbeted , but c.'iiiiiot be regarded 
as quite satisfactory till such time as it shall have been shown that tlie health of the plant is ipjurcd when 
insects are prcventetl from a])proachnig it. 

11)09 The NcpeWAcs dtsttUatbrta exhibits .also an anomaly similar to that of Sarrac&n/a, in holding an 
ounce or two of a fluid which appears to be secreted from the Icai, and to be intended as a lure to 
insects, which gam admission either by the spontaneous opening of the lid, or by forcibly r.aising it them- 
selves. llie Lonsequeiice is that they fall into tlic fluid and are drowned, no insect being capable of living 
m It except a certain small squilla or shrimn, with a protuberant back, which, according to Rumphius, 
sometimes crawls into it and can live there. To tins phenomenon Sir J. £. Smith ai^lies the same cxplU 
^tion as above, which is of course liable to the same ohjcption. 

1610. The figure of the leajs however singular ^ is generally the same throughout the same indfviduaL ex. 
<ept in the case of accidental delonnity, and yet there are 'exceptions even to this rule ; for sometimes 
#ie lower leaves of a plant are entne while the uijper leaves are divided, as occurs in a variety of mnun- 
tainous plants, such as bumot, saxifrage, anise, coriander ; and somctiines the lower leaves are divided 
wiiile the up|>er leaves are entire, as in the case of a variety of aquatics, particul.nrly TZanfinrulus aquM.. 
cus, in which the lower leaves are capillary and immersed, and the upper leaves flat and circular, floating 
on the surface of the water. Hut sometimes the dissimilitude of the leaves is .still more remarkable : the 
Chinese mulberry, a Botany Bay tree, has not two leaves alike in form on tlie whole plant. And, lastly, 
there are some plants, as in the case df the Fungi, that are wholly destitute of loaves, and hence called 
aphyllous ; while there are others, as in the case of tlie Ffici, that seem to be wholly leaf. 

1611 . The flower. The principal anomaly of the flower ia that by which one of its 
parts is unduly augmented, to ithe exclusion or diminution of some of the rest. The 
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/lower is then said to be luxuriant ; and comprises the tbretf following varieties : tlie mul- 
tiplicate, the full, and the proliferous flower. 

1612. T/iff mvltipltcate floiver is sometimes, though rarely, occasioned by an unusual multiplication of 
,the divisions of the calyx, as in DlAnthus Caryoph^llus, and some of the alpine grasses. But the anomaly 
most gcnorally consists in the undue multiplicanun of the divisions of the corolla, by theconversion of part 
of the stamens into petals, which is nccasionally to be w th both'* in monopetuloiis and polypetalous 
flowers. It occurs but seldom, however, in flowers growing in their natural state and habit, though now 
and then a double flower is met with even in such circuimtances. 

Thejulljlower is generally descnbiHl to be that in which the divisions of the corrolla are so mul- 
tiplied as to exclude the stamens and pistils wholly by moans of their conversion into petals ; which con- 
version is most readily efl’ceted in polypetalous flowers, sucii as the tulip, t>oppy, pink, and ranunculus ; mo- 
nopctalous flowers seldom being found full This complete metamorphosis is always cither the effect of 
cultivation, or of some concurrence of natural circumstances analogous to it, and is indeed one of the 
principal objects of the art of the florist; the beauty of the flower, according to general estimation, being 
thus much augmented. In the full flower the stamens are almost always convert^ into petals, whence we 
should perhaps infer (heir identity of origin But the pistil is often converted into a leaf, as may besc^en 
by irisp^ting the flower of the douhle-blossomctt cherry, which generally protrudes from the centre a leaf 
in miniature. But a flower may become full also by the multiplication of the parts of the nectary, as is 
sometimes the case in the genus Aquilfegia, which produces full 
flowers 111 three different ways : by the inultiphcatioii of the petals 
to the exclubion of the nectaries ; hy the inultiphcation of the 
nectaries to tlie exclusion of the petals ; and by the multiplication 
of the nectaries while the proper {letals remain. There are also 
some peculiarities in tk»r manner in winch compriund flowers 
become full, lladiatcd flowers become full sometimes by the 
multiplication of the flo.sculcs of the ray to the exclusion of 
the floscules of the disk, as in Holianthub, v^'nthcmis, and f’en- 
tauriia : and sometimes by the miiltinlication of the flosculc.s of 
the disk to the exclusion of those of the ray, as in Matricaria and 
77ellis 

1614. The proltfcrovs flower (flg. 19.1.) is that out of which 
another flower or another shoot is produced It is selilom 
found but ill flowers already full; from the centre of which, 
that is, from the ovary or pistil, it 8ometim€‘s happens that a 
new flower and foot-btalk is produced, if the (lower ik simple, as 
in the ranunculus, anemone, and pink ; or several flowers and 
foot-stalks issuing from the common calyx, if the flower is com- 
pound, as in the daisy, hawkweed, and mangold ; or a now 
umbel issuing from the centre of the original umbel, if the 
flower lb umbellate, as in Cdrnus. 

1615. Fanous anomalies. Sometimes the proliferous issue of the full flower is not itself a flower, but a 

shoot furnished with leaves, as has been sometimes, tlioiigh rarely, observed in the cai»o ot the anemone 
and rose. Sueli are tlie several varieties of luxuriant flowers, constituting anomalies of excess : but it 
sometimes happens that there is also in the flower an anomaly of defect in the absence of one of its parts. 
Examples of this sort are occasionally to be met with in the flowers of Cheiranthus Che\Tiy Campanula 
pentagbiiia, and Tussilugo atiAndria, in which the corolla is altogether wanting, though proper to the 
species j and in this case the flower is said to be mutilated. Sometimes the anomaly consists in the situa- 
tion of the flower, which is generally protruded from the extremity or sides of tlie branches ; but the flower 
of tlie JVilscus IS protruded from the surface ot the leaf Or it may consist in the relative situation of the 
several parts of the flow'cr. In simple flowers, the pistil t» iiiv<inably central with regard to the stamens ; 
but in compound flowers the pibtils are often situated in the circumference and the stamens in the centre, 
'lliis seems to be the case, also, with .some inona'Cious plants, having their flowers on the same peduncle, 
as in the example of the C^irex and A'rum, in which the stamens are more central than the pistils. Some- 
times the anomaly consists in the color of the corolla, which will often deviate even m the same species. 
The general colour of the corn nion cowslip (Brimula vfcns) is a bright yellow ; but an individual is occa- 
sionally to be met with, though very rarely, in which the limb or expansion of the corolla is puriilc willi a 
line of yellow around the border. Sometimc-s the anomaly consists in the time of flowering. The season 
proper for the flowering of the apple and pear tree is the month of May; but trees of that sort have been 
known to protrude both biidj* and lilossoms even in the month of November. Some plants, however, blow 
only in the winter, as in the case of the laurustnius and A^rbutus I/ntdo; while others blow only m the 
night, and refuse to exi>and tlieir petals to the light of the sun Such is the case of the ('Actus grandiflbra, 
that produces one of the most magnifleent of flowers, but blows only in the night ; and i.s hence known 
also by the appellation of the night-blowing ccreus Some plants, 
such as the and i'Miigi, are altogether destitute of con- 

spicuous flowers; and are hence called Cryptogamous. The 
(lower of the fig is perhaps one of the most singular in respect of 
concealment. "I'he flowers of perfect plants, which, in other cases, 
uniformly precede the fruit, are in this case concealed 
within what is generally denominated the fruit; as may be 
proved by cutting open a green flg (flg. 194.) by means of a lon- 

S itudinal section passing through its axis. Great numbers of 
owers are then dihcoverra lining a sort of cavity in the axis of 
the fruit ; and hence what is called the fruit or tig, in common 
language, is rather the receptacle of the flower than any thing 
else. Most plants have their flowers furnished both with stamens and pistils, and are hence hermapliro- 
ditea But tnere are also many genera tttint have the stamens in one flower and the pistils in another, both 
on the lame individual : these are denominated Moncecious plants, and are exemplified in the oak and 
hazel. Othet-^enera have the flowers with stamens m one plants and the flowers with pistils on another : 
these are denotninatod Dicecious, and are cxempliflcU in the hop and willow. Others have unisexual 
flowers of each kind on one and the same plant, as in Monoecia; on separate plants, os in Dicecia ; and 
on others mixed with those which arc hermaphrodite : these arc denominated Polygamous, and are ex- 
emplified in the genus oKtriplex. In a species of EuUriie, found on the island of Bourbon, the flowers are 
visible eight years before they are expanded. The summit is formed of twelve leaves, each supplied with 
a bunch of flowers in its axilla. Three leaves only expand each year, so that four years will have elapsed 
between the expansion of the first flowers and of the last, although even the former were discoverable 
four, and the latter plght, years previously, (hondon Enr^c., art Botany.) 

The fnnt, The anomalies of the fruit may aifect either its number, figure, 
colour, or appendages. e 

1^17. The common hazeUnut produces in genera! but one kernel in one shell ; but in the course of 
opening a considerable number, you will now and then meet with one containing two or three kernels in 
a shelil. Thid i^ perhaps, best accounted for by supposing, with Du Hamel, tliat it is the result of an un- 
n.'tucal graft effected in the bud ; though some think that the shell dtes always contain the rudiments of 
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two or more kcrncia, aUhougb it rfrely lioppens that more than one is developed. But If two apples or 
pears are developed In an inrorporated state, which is a qase that now and 
then occurs, it la no doubt best accounted for by the graft of Du Hamel 
SometfDica the anomally consist in the figure of the fruit, which is del 
formed by tumours or excrescences, in consequence of tfie bite of insects, 
or injuries of weather producing warts, moles, or specks. Sometimes it 
consists in the colour, producing green melons and white cucumbers. 
Sometimes it'onsists in an appendage of leaves. {Jig. ]P5.) 

1618. HaJM* The anomalies of habit are principally oc- 
casioned by soil and cultivation. 

1619. fstvnie jilanU^ which, when placed in a rich soil, grow to a great 
height, and affbet the habit of a tree, arc, when placed in a poor sod, 
converted into dwarfish shrubs. This may bo exemplified in the case of 
the box-tree ; it also occurs in the case of herbaceous plants i as in that 
of Jl/ynsbtis, which in dry situations i» i ut short and dwarfish, while in 
moist situations it grows to such a size as to seem to be altogether a differ, 
cut plant. The habit of the plant is somet'mes totally altered by means 
of cultivation : the satWa, when growing In a wild and unculti- 

vated state, IS furnished with strong thorns j but when transferred to a 
rich and cultivated soil the thorns disapiicar. This phenomenon, which 
was observed by Linnaeus, was regardt'd as being equivalent to the taming of animals : but this explica- 
tion 18 , like some others of the same great botanist, much more plausible than profound, in place of which 
Professor Willdcnow substitutes the following j the thorns protruded in the uncultivated state of the plant, 
are buds rendered abortive from want of nourishment, which when supplied wilfra sufflciency of nourish, 
meiit are converted into leaves and branches. 

1 620. Physical virtues* When plants arc removed from their native soil and taken 
into a state of culture, it alters not only their habit but their pliysiral virtues. Thus the 
sour grape is rendered sweet ; the bitter pear, pleasant ; the dry apricot, pulpy ; the piickly 
lettuce, smooth ; and the acrid celery, wholesome. Potherbs .also are rendered more tender, 
by means of cultivation, and better fitted for tlie use of man ; and so are all our fine fruits. 

1621. Duration* Plants are either annuals, biennials, or perennials, and the species 
is generally of tlio same duration in every climate. But it has been found tliat some 
plants, which are annuals in a cold climate, such as that of Sweden, will become peren- 
nials in a hot climate, such as that of the West Indies ; tliis anomaly has been exemplified 
in Tropai'olum, beet root and ilfAlva arborca: and, on the contrary, some plants, which 
arc perennials in hot climates, are reduced to annuals when transplanted into a cold 
climate; this has been exemplified in the climbing kidneybeans. 

Skct. VI. Of the Sexuality of Vegetables* 

1622. The doctrine that plants are of dfperent sexes, and which constitutes the found- 
ation of tlie Linnean system, though but lately established upon the basis of logical in- 
duction, is by no means a novel doctrine. It appears to have been entertained even 
among llic original Greeks, from the antiquity of their mode of cultivating figs and palms. 
Aristotle and Theophrastus maintained the doctrine of the sexuality of vegetables; 
and Pliny, Dioscoridcs, and Galen adopted the division by which plants were tlicn dis- 
tributed into male and female ; I)Ut chiefly upon the enoneous principle of habit or 
aspect, and without any reference to a distinction absolutely sexual. Pliny seems to 
admit the distinction of sex in all plants whatever, and quotes the case of a palm tree as 
exhibiting the most striking example. 

16:23. TMnauSt reviewing with his usual sagacity the evidence on which the doctrine rested, and per- 
ceiving that it was support^ by a multiplicity of the most incontrovertible facts, resolved to devote his 


into one body all the evidence of former discovery or experiment, and by adding much that was original or 
bis own, he found himself at length authorised to draw the important cmichiston, that no seed is perfected 
without the previous agency or the pollen, and that the doctrine of tlie sexes of plants is consequently 
founded in fact. 

1624. Proqfs from the economy qf the aquattrs. Many 
plants of this class which vegetate for the most part wholly 
immersed In water, and often at a considerable depth, 
gradually begin to elevate their stems as the season of 
flowering advances, when they at last rear their heads 
above the surface of the water, and present their opening 
blossoms to the sun, till the petals have begun to fade, after 
which they again gradually sink down to the bottom to 
ripen and to sow their seeds. Thi.s very peculiar wonomy 
may be exemplified in the case of Afippia maritima, and 
several species of Potamog^ton common in our ponds 
and ditches. From this we may fairly infer, that the 
flowers rise thus to the surface merely to give the pollen 
an opportunity of reaching the stigma uninjured. But 
the most remarkable example of this kind is the Val- 
lisnkrla spirklis tfig 196.), a plant which grows in the 
ditches or Italy. The plant is of the class Dia'cia, pro- 
ducing its fertile flowers on the extremity of a long and 
slender stalk (a) twisted spirally like a corkscrew, which 
uncoiling of its own accord, about the time cf the open- 
ing of the blossom, elevates the flowers to the surfkcc of 
the water, and leaves them to expand in the opqn air. 

The barren flowers {b) arc produced in great numbers upon 
short upright stalks issuing from a difl'erent root, from 
which they detach thems^ves Ibout the time of the 
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expansion of the female blossom, mounting up like little air bubble#, and suddenly expanding when they 
reach the surface (c), where they float about in fprca|^ numbers among the female blossums, and often cling 
to them in clusters, so as to cover them entireW: thus bringing the stamens and pistils into immediate 
contact, and giving the anthers an opportunity of discharging their pollen immctliately over the stigma. 
When this operation has been performed, the now uncoiled stalk ofthe female plant begins again to resume 
its original and spiral fbrm, and gradually sinks down, as it gradually rose, to riiien its fruit at the bottom 
of the water. In 1819, we gathered these stalks, m the canals near Fadua, upwards of ten feet long. 

Sect. VII. Impregnation the Seed, 

1625. The stamens and pistils arc the male and female organs of vegetable generation, and 
the pollen is the substatwe bp which the impregnation of the seed is effected ^ but bow is the 
pollen conveyed to the ovary, and what is the amount of its action ? 

1626. Access of the poUrn. When the stamens and pistils arc situated near 6.1011 other, the clastic spring 
with which the anther flies 0 ]>pi], will generdlly be suflicicnt to disperse the {lolleii, so that part of it 
must infallibly reach tlie stigma, m sucli flowers as do not iiorfcct tlieir slamens and piitiU at the same 
time. The pollen is very generally conveyed from the anther to the stigma, through the inMtrumentaJity of 
bees, and other insL'cts [leculiar to a species. The object of the insect is the discovery of honey, in (jucst of 
which, whilst it roves from flower to flower, and rummages the recesses of the corolla, it unintentionally 
covers its body with pollen, which it convoys to the next flower it visits, and brushes off as it acquired it by 
rummaging for honey ; s« that part of it is almost unavoidably deposited on the stigma, and impregnation 
thus efiected. Nor is this altogether so inuchawoik of random nsit at first ajtpears : foi it has been 
observed that even insects, wdiich do not uiKUi the whole confine themselves to one specic.s of flower, will 
yet very often remain dhi'ltig tlic whole day upon the species they bapp^'ii first fo alight on in the morning 
lienee the impregnation ofthe fiinalcs of Dia*cious plants where no m- ’e is near; hence also u sort ^ 
natural crossing of the breed or plants, which might probably otherwise degem nte. 

1627. Fecundation of the ovary. Admitting that tlie pollen is condu*.^"d to the ovary 
through the tubes of llic style, liow after all is the ovary feeundaled, or the seed ren- 
dered fertile ? On tliis subject naturalists have been much divided ; and, according to 
their several opinions, have been classed under the resjiective appellations of ovarists, 
animalculists, and epigenesists. 

1628. OvartsL According to the opinion of the Ovarist, the embryo preexists in tlie ovary, and is 
fecundated by the agency of the pollen, as transmitted to it through the style. 

102JI. AnimalcuUst. But the theory of the ovarists is not without its dilficultirs ; for, as the embryo is 
never found to make its appeaiancu (ill after fecundation, it has been thought that it must necessarily pro. 
exist in the pollen of the anther; from which itiscoiiveyetl to the ovary tlirougli the nuHlmin of (he style, 
and aftcrward<i matured 'this theory w.is founded upon that of I^einvenhooek, with regard to niiiinal 
generation, whuh supposes tlic prcexislencc of aniinakula in the seminal principle of the male ; the 
nnimalcula being conveyed \n coitu to the ovary ot the female, where alone they are capable of 
devclopement. 

16;3(). Episcnesist The difficulties inseparable from both tlieories, together willi the phenomenon of 
hybrid protluctions, have given rise also to a third , this is the Theoti/ qf the Eptgt'»est»/s, who maintun 
that the embryo preexists neither in the ovaiy nor iiollcn, but is geiieiatcd by the union of the fecundcit- 
ing principles of the male and female organs , the fonner being the flu ul issuing from the pollen when 
it explodes, and the latter tlie fluid that exudes from thcsiirlaee ot the stigma when mature. 

IGiil. Hybrids. Although tlic arguments of the epigenesists arc by no means satis- 
factory, yet it cannot be denied, that liybrid productions partake of the properties both of 
the male and female from wliich they spring. TJiis was long ago proved to be tlie fact 
by Bradley, and more recently confirmed by the experiments of Knight j fus well as hap- 
pily converted to the advantage ofthe cultivator. 

1632. Vegetable crosbtng. Observing that farmer.s who rear cattle improve the jirogeny by means of erasing 
the breed, Knight argued from analogy, that the same iinprovemimt might bo introduced into vegetables. 
His principal object was tliat of proimrnig new and miproveil varictie.s ofthe apple and pear, to supply the 
place of such as hud liecoine diseased and unproductive. But as tlie necc'isary hiowness of all ex|)eriment5 
of the kind, with regard to tlie iVuit in question, ilid not keep pace with the ardour of his de.sirc to obtain 
information on the suhjret, he was iiicUiced to institute some tentative exji^riments upon the common pea ; 
a plant well suited to his purpose, botli fiom its quickness of growth, and from tlie many varieties In form, 
size, and colour which it afforded. In 1787, a degenerate sort of pea was growing in his garden, which had 
not recovered its former vigour even when removed to a better soil Being tlius a good subject of ex- 
penment, the mule organs of a dozen of its iminaturo blossoms were licstroycd, and the female organs left 
entire. When the blossoms had attained their mature state, the pollen of a very large and luxuriant grey 
pea was introduced into the one half of them, but not into the other. 'I'hc pods of both grew equally ; but 
the scwls ofthe half that were unimpregnated withered away without having augmented beyond the size to 
which they had attained before the blossoms ex|Kindcd. The seeds of the other half were augmented And 


the experiment was obvious. The plants rose with great luxurancc, indicating in tlicir stem, leaves, and 
fruit, the influence of this artificial iinprcgnaiion ; the seeds produced were of a dark grey. By im- 
pregnating the flowers of this variety with the pollen of others, the colour was again changed, and new 
varieties obtained, superior in every respect to the original on whicfi the experiment was first made, and 
attaining, in some cases, to a height of more than twe.vc feet Trans , 1789 ) Knight thinks his 

experiments on thw subject afford examples of superfeetation, a phenomenon, the existence of which 
wpearz doubtftil amongst animals, and of which the proof amongst vegetables is not yet quite satisfactory. 
Of one spectes of superfeetation he has certainly produced examples j that is, when, by impregnating a 
white peui-UoMom with the pollen both of a white and grey pea, white and grey seeds were obtained. 
But of the other species of superfoctatiun, in which one seed is supposed to be the joint issue of two males, 
the examine is ncA quite satisfactory. Such a proiiuction is perhaps possible, and further experiments 
may pidbaUy ascertain the fiict ; but It seems to be a matter of mere curiosity, and not apparcijtly con- 
iiecUd with any views of utility. 

iaS3. The pracUcabilily qf improvii^t the species is rendered strikingly obvious by these experiments ; 
and the ameliorating efl^t is the same, whether by the male or female ; as was ascertained by Imprcg- 
/the Ibrgest and most luxuriant plants witli the iiollen of the most diminutive and dwarflsn, or 
/ntrary.' By such means any number of varieties may be obtained, according to the will of the 
/hmenter, amongst which stune will no doubt be suited to ail soils and situations. Knight’s ex* 
„ 9 <imeiits of this kind were extended also to wheat ; but not with equal success : for though some 
iietj good varieties were obtained, yet they were found not to be lf;rmaiient But the success of his 
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e?(periments on the apple tree were e<fbal to hift hopes. This was. indeed, his principal object, and no 
means of obtaining a succcsAful issue were left untried. The plants which were obtained in this case 
were found to possess the good qualities of both of the varieties employed, uniting the greatest health 
and luxuriance with the finest and best-flavoured fruit 

nation, or tossing, as tbey'were^^^iAed m the cases^lready ^tcd. Wheiwe Knig^ thii^sf tha^tlus 
promiscuous impregnation of 8p,ecies has been intended by nature to take place, and that it dues in fact 
often take place, for the purpose of correcting such accidental varieties as arise ftoin seed, and of con- 
fining them within narrower limits. All which is thought to be countenanced ftoin the consideration of 
the variety of methods which nature employs to disperse the pollen, either by the clastic spring of the 
antliers, the aid of the winds, or the instrumentality of insects Hut although he admits the existence 
of vegetable hybrids, that is, of varieties obtained from the intermixture of different species of the same 
genus, yet he docs not admit the existence of vegetable mules, that is, of varieties obtained ftom the 
inlermixtuie of the species of diffbrent genera ; in attempting to obtain which lie could never succeed, 
in spite of all his eflorts. Hence he suspects that where such varieties ha' been supiiosed to take jilace, 
the former must have been mistaken for the latter. It may be said, indccil, that it the case exists in the 
animal kingdom, why not in the vegetiblc kingdom ? to which it is, perhaps, difficult to give a satisfactory 
reply : but from tlie narrow limits within w'hich this intercourse is in all cases circumscribed, it scarcely 
secmis to have been the intention of nature that it should succeed even among animals Salisbury is of a 
different opinion, and considers (Jlojt. i .1ti4 ) that new species may be created both by bees and 

by the agency of man ; and the recent experiments of Ileibert, Sweet, and others, seem to confirm this 
opinion. Sweet’s experience leads him to conclude that the plants of all orders strictly natural maybe 
reciprocally impregnated with success, and he has already, in the nursery-gardens of Messrs. Colville, 
proiluced many new fxcrciiiia and /fhoiloi Ai'eic 

A singular or anomalous effect nj crossing, or extraneous impregnation, isftne change sometimes 
undergone by the seed or fruit which is protUiced by the blossom iirijuegnatcd. These results are not 
uuifurm, but they are of frequent occurrence, and have attractwl notice from a very early period. John 
^'uriior observes (Uoif. Trans., v. <JJ ) that Theophrastus and Phny {Tlieophrast. Hist Plant , 1. li c. 4.; 
Plmii Ifist Nat , 1. xvii. e. •2o.) seem to allude to it, and that the notion was entertained by Bradley, who, 
in his New Improoemenls in Planting and Gardenings after giving directions lor feitilising the lemalc 
flowers of the hazel with the pollen ot the male, ^ays, “ By this knowleilge we may alter tlie^iroperty and 
taste of any IVuit, by mipregiiatiiig the one with the farina of another of the same class, as, tor example, 
a rodhii with a pearinain, which will occasion the todliii so imiiregnated to last a longer time tJian usual, 
and he of a sharper taste, or, if the winter fruit .should be fccundatinl with the dust of the summer kinds, 
th will decay helore tlu'ir usual time ; and it is from thus accidental coupling of the farina of one kind with 
the other, that in an or( hard, w'hcre there is a v.iriety ot apples, even the fruit gathered ftom the same tree 
differs in its flavour ami times of ripening, and, moreover, the .seeds of those apples so generated, being 
eluingcd by that means from tlioir natural qualities, will produce ihflTerent kinds of iruit, if thc^ are sown.’* 
'Punier, alter (]Uoting several instances, and, among others, one Irom the Phtlosophteal Transactions 
“ concerning the effect which the farina ot the blossoms ot ditfbrent sorts ot apples had on the fruit of 
a neighbouring tree,” states upwards of six cases of hybruhsed apples, that had come within his own 
r»l)'.ervati(Ui , ami eoncludcs with the remark, that, if there docs exist in fruits such a liability to eJiaiige, 
it will at once he evident to the intelligent cultivator how much care is requisite in growing melons, 
eueumliers, &r , to secure Ihcir true characters, even without reference to saving seed for a ftUure crop. 
In the same volume ot the Iloitnulluial Transai turns (p ‘JJ4) an account is given of ditferent-coloured 
peas being produced in the same pod, by crossing tlie parent blossom All these tacts seem to contradict 
the generally received 0 |>iniun, that crossing only affects the next generation ; here it appears to affbet 
tJie embryo oflbpring ; aiul a gardener, who had no keeping njiplcs in Ins orefiard, miglittoinmunicatcthat 
quality in part to his summer fruit by borrowing the use ot a neighbour’s blossoms froma late variety U 
IS probable, however, tJiat such counter-imprcgiiations do not take place readily, otherwise the proiluce 
of a common orcJiard would he an ever-varying round ot monstrosities, 

Sfct, VI II. Changes consequent upon Impregnation. 

1G.3G. The peculiar changes consequent upon impregnation, whetlier in the flowers or 
fruit, may be considered as external and internal. 

Ifl37 Extcriial changes. At the period of the impregnation of the ovary the flower has attained to its 
ultiinale state ot perfection, .uid displayed its utmost beauty of colouring and richness of pcrftiine But as 
it IS now no longer wanted, so it is no longer provided for in the economy of vegetation Its period of 
decline has commenced ; as is indicated, first by the dixjay of the stamens, then ot the i>f>tals,and then of 
the calyx, which wither and shrink up, and finally detach themselves from the fruit altogether, except in 
some particular cases in wliieh one or other of them becomes iH-nnancnt and falls only with the fruit. The 
stigma exhibits also similar symptoms of decay, and the style itself often perishes. The parts contiguous 
to the flower, such as the bractes and floral leaves, are sometimes also aftecteil ; and finally the whole 
plant, at least in the case of annuals, licgiiis to exhibit indications of decay. But while the flower withers 
and falls, the ovary is advancing to iHjrfcctiori, swelling and augmenting in size, and receiving now all the 
nutriment by which the decayed parts were formerly supported. Its colour begins to assume a deeper and 
richer tinge ; its figure is also often altered, and new parts are even occasionally added, wings crests, 
prickles, hooks, bloom, down. The common receptacle of the ftuit undergoes also similar changes, 
becoming sometimes large and succulent, us in the fig and strawberry ; and sometimes julccless and 
indurated, as in compound flowers. 

1638. Internal changes. If the ovary is cut open as soon as it is first discoverable in the flower, it will 
be found to be divisible into several di.stiiict parts, exhibiting an apparatus of cells, valves, and membranes, 
constituting the pericarp, and sometimes the external coats of the seed Iniprcpiation has no sooner 
taken place than its influence begins to be visible: the umbilical cord,- which was formerly short and dis- 
tended, is in some cases convert^ into a long ana slender thread Sometimes the jmsition of the seed is 
altered. Before i: •'regnation the seeds of Caryophyilus aromaticus and Metrosidbros guinmlfera are 
horizontal ; after impregnatifin they become vertical Before impregnation the Magnblin seeds are erect ; 
after impregnation they become inverted and pendulous. The figure of the seed is often also altereit in passing 
from its young to its mature state ; changing from smooth to angular, from tapering to oval, from oval to 
round, and from round to kidney-shaped. But all the seeds are not brought to maturity, of which the 
rudiments may exist in the ovary. I.agccVia and Hasselquistio produce uniformly the rudiments of two 
seeds, of which they mature but one. But the principal changes resulting from impregnation are ojierated 
ill the seed itseli; which, though previously a homogeneous and gelatinous mass, is now converted into an 
organised body, or embryo. Such are the phenomena, according to the description of Gaertner, accom- 
panying or following the Impregnation of all flowers nroducing seeds ; exceptions occur where the fecun- 
dation IS S| *1... 

as often ha 

the same ov—,. — 

ill the quality, as it is not always plants having the most pollen that produce the most seeds. The 
two stamens of the Orchideie fecundate 8000 seeds, and the five stamens of tobacco fecundate 000 : while 
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1639. As the life of the vegetable, like that of the animal, is limked to a definke period, 
and as a continued supply of vegetables is always wanted for the support of animals, 
wlidt we call art, or nature operating by nieans of the animal man, has taken care to 
institute such means as shall secure the multiplying and perpetuating of the species in 
all possible cases. 

1640. Equivocal generation. It was long a vulgar error, countenancetl even by the philosophy of the 
times, that vegelables do often spring up Irom the accidental mixture of earth and putrid water, or other 

it is only 

-- ig ago re- 

Aited : the latter has lost its hold, having been refuted by Malpighi, who proved that the earth produces 
no plant without the intervention of a seed, or of some other species of vegetable germ deposited in it by 
nature or by art 

IGAl.Propagntion by seeds. When llie seed has reached maturity in the due and 
regular course of the developement of its several parts, it detaches itself sooner or later 
from the parent plant, cither singly or along with its pericarp, and drops into the soil, 
where it again gtf/tmnates and takes root, and springs up into a new individual. Such 
is the grand means instituted by nature for the replenishing and perpetuating of the 
vegetable kingdom. 

1642. Dispersion qf seed. If seeds were to fall into the .soil merely by drop^ *'g down from the plant, 
then the grqat mass of them, inhtcail of gcrmin.nting and springing up into distinct ,dants, would grow up 
only to putrefy and decay ; to prevent which consequence 
nature has adopte<l a variety of the most efficacious contri- 
vances, all tending to the dispersion of the seed. The first 
means to be mentioned is that of the elasticity of (he peri- 
carp of many fruits, by which It opens when ripe, with a sort 
of sudden spring, ejecting the seed with violence, and throw- 
ing it some considerable distance from the plant. This may be 
exemplified in a variety of cases ; the seeds of oats when ripe 
are projected from the calyx with such violence, that in a fine 
and dry day you may even hear them thrown out with a 
slight and sudden snap, in {lassin^ through a field that i.s ripe. 

The pericarp of the dorsiferous ferns (/ig. 197.) is furni.shcd 
with a sort of peculiar elastic ring, intendctl, as it would 
appear, for the very purpose of projecting the seetls The 
capsules of the squirting cucumber, geranium, and Fraxiiicll.i, 
discharge their seeds also when ripe with an clastic jerk. Hut 
the pericarp of Imp^ticns, which consists of five cells with 
five valves, exhibits perhaps one of the best examples of this 
mode of dispersion If it be accidentally touched when ripe 
it will immediately burst open, while the valves, coiling 
themselves up in a spiral form, and springing from the stem, 
discharge the contained seeds, and scatter them all around. 

The bursting of the pericarp of some species of pines is aUo 
worthy of notice. 'I’he pericarp, which is a cone, remains 
on the tree till the summer succeeding that on which it Was 
produced, the scales being still closed : but when the hot 
weather has commenced and continued for some time, so as 
to dry the cone thoroughly, the scales open of their own 
accord with a sudden jerk, ejecting the conUined seeds ; and if a nuralier of them hap|x?u to bui together, 
which IS often the case, the noise is such as to be heard at some considerable distance. 'I'ho twisted awn ot 
Av^na f^tua {fig 198 ) or wild oat, as well as that of ErbdiumdcutKnuin, and some others, seems to have 
been intended particularly for the purjiose of aiding the further dispersion of the seed, after being dischargcil 

from the plant or pericarp. This spiral awn or spring, 
which 15 beset with a multitude of fine and minute nairs, 

I iiu possesses the proiierty of contracting by means of drought, 

and of cxiianding by means of moisture. Hence it remains 
of necessity in a jicrpctual state of contraction or dilatation, 
dependent upon change of weather^ from which, as well as 
from tbeadditional aid of the fine h airs, which act as so man y 
fulcra, and cling to whatever object they meet, the seed to 
which it is attached is kept in continual motion till It either 
germinates or is destroyed. The awn of barley, which is 
beset with a multitude of little teeth all pointing to its 
upper cxtremify, presents also similar phenomena. For 
when the seed with its awn falls from the ear and lies flat 
upon the ground, it is necessarily extended in its dimensions 
by the moisture of the night, and contracted by the drought 
of the day : but as the teeth prevent it from receding in 
he direction of the point, it is consequently made to ad. 
vance in the direction of the base of the seed, which is thus 
often curied to the distance of many feet from the stalk on 
which it grew. If any one is yet sceptical with regard to 
the travelling capacity of the awn, let him only introduce 
an awn of barley with the seed uppermost between his coat 
and shirt sleeve at the wrist, when he walks out In the morn, 
ing, and by the time he returns to breakfast, If he has 
walked to any great distance, he will find it up at his arm- 
P^- 'I'his Journey has been efibeted by means of the con- 
tlnucd motion of the arm, and consequently of the teeth 
of the awn acting as feet to carry it forward. 

^ ^ . .. «... distance qf dispersion ia required, nature ia 

ano nirnished with a resource. One of the most common modes by which seeds are conveyed to a dis. 
tance from their place of growth is that of the instrumentality of animals. Many se^ are thus carried to 
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H distance fVom their i»lac» of growth, merely hy their attaching thettiselves to the bodied of such animals 
as may happen accidentally to come in contact with the plant, in their search after food : the hooks or HAirs 
with which one part or other of the fructidcation is often ftirnished, serving as the medium of attachment, 
and the seed being thus carried about with the animal till it is again detached by some accidental cause, and 
at last committed to the soil 'fhis may be excmplifled in the case of the Bldcns and Afyosbtis, in which 
the hooks or prickles arc attached to the seed itself; or in the case of GMium >lparlne and others, in whicli 
they are attached to ttie pericarp : or in the case of the thistle and the burdock, in which they are attached 
to the general calyx. Many se^ are dispersed^ animals in consequence of their pericarps being used 
as food. This is often the case with the seeds of Tne drupe, as cherries and sloes, and with the berries of 
the hawthorn, which birds often carry away ull they meet with some convenient place for devouring the 
pulpv pericarp, and then drop the stone into the sod. And so also ft-ult is dispersed that has been hoarded 
for the winter, though even with the view of feeding on the seed itself, as in the ease of nuts hoarded up 
by squirrels, which are often dispossessed by some other animal, which^ not raring for the hoard, .^icatters 
and disperses it. Sometimes the hoard is deposited in the ground itself, in which case part of it is generally 
found to take root and to spring up into plants ; though it has been ob^rved that the ground squirrel often 
deprives the kernel of its germ before it deposits the fruit it collects. have been also observed to 

lay up acorns and other seetls in the holes of fence.posts, which being either torgot or accidentally thrust 
out, fall ultimately into the earth and genninate £ut sometimes the seed is even taken into the stomach 
of the animal, and afterwards deposited in the sod, having jiasscd through it unhurt. This is often the 
case with the seed of many species of berry, such as tlie mistletoe, which the thrush swallows and 
afterwards dejmsits upon the boughs of such trees as it may happen to alight upon. The seeds of the Lo< 
rAnthus ainericAnus, another parasitical plant, are said to be de]>osited in like manner on the branches of 
the Cocci'doba grandiflbra and other lofty trees ; as also the seeds of PhytolAcca dec&ndra, the berries of 
which are eaten by the robin, thrush, and wild pigeon. And so also the seeds of currants or roans are 
sometimes deposited, after having been swallowed by blackbirds nr other birds, as may be seen by ob- 
serving a currant bush or young roan tree growing out of the cleft of another tree, Wicrc the seed has been 
left, and where there may happen to have been a little dust collected by way of ioil ; or where a natural 
graft may have been effected by the insinuation of the radicle into some chink or cleft It seems indeed 
surjinsing that any seeds should able to resist the heat and digestive action of the stomach of animals; 
but it is undaiibtedly the fact. .Some seeds seem even to require it The 8ei*ds of Magiiuha gladca, which 
have been brought to this country, are said generally to have reibsed to vegetate till attcr undergoing this 

I irocess, and it is known that some seeds will bear a still greater degree of heat without any injury. Spal- 
ah/atii mentions some seeds that germinated after having been lioilcd in water : and Du Hamel gives an 
account of some others that germinated even alter having been exposed to a degree of heat measuring 
of Fahrenheit. In addition to the instrumentality of brute animals in thcdispcrsion of the seed might 
be added also that of man, who, for purposes of utility or of ornament, not only transfers to his native soil 
seeds indigenous to the most distant regions, hut sows and cultivates them with care. “ A farmer in the 
west of Scotland has been in the practice, lor some years, of feeding his cows upon potato-apples, and 
using their dung, and raising sceilling plants from it the seeds; having p.assed through the stomach of the 
cow, without hav mg undergone .sucli a change as to prevent them from vegetating. ” of Mr. Cieghom, 
Ed. of the Edinburgh Farm Mag) 

1644- The agency of v^mds is one of the most effective modes of dispersion In.stituted by nature. Some 
seeds are fitted for this mode of dispersion from their extreme minuteness, such as those of the mosses, 
lichens and Fungi, which float invisibly on the air, and vegetate wherever they happen to meet with a 
suitable soil. Others arc htted for it by means of an attached wing, as in the case of the fir tree and 
Tariodendron tulipifera, so that the seed, in failing from the cone or capsule, is immediately caught by the 
wind, and carried to a disUiice. Others arepcculi.'irly fitted for it by means of their being furnished with 
an aigrette or down, .is in the case of the daiidehun, gnat’s beard, and thistle, as well as most plants of the 
chiss Syiigenfcrtia; the down of which is so large and light ui proportion to the seed it .supports, that it is 
wafted on the nuwt gentle breeze, and often seen floating through the .itrnospherc in great abundance at 
the time the seed is ripe. Some have a tad, as in Clematis \ itAlba Others are fitt^ for this mode of 
dispersion by means of the structure of the pericarp, winch is also wafted along with them, as in the case of 
.Staphylfea trifMin, the inflated capsule of which seems as it obviously nUendcHi thii.s to aid the dispersion 
of tlie contained seed, by its exposing to the wind a large and di.stended surface with but little weight ; anti 
so also in the case of the maple, elm, and ash, the capsules ol which are furnished, like some seeds, with 
.1 membranous wing, which when they separate from the plant the wind immediately lays hold of and 
drives before it 

1(>46. The instrumcntalili/ of stream rii'cis, and currents of the ocean, is a further means adopted by 
n.ature for the disper.sion oV tlie seeds of vegetables. The mountain-strcnm or torrent washes down to 
the valley the seetls which may accidentally fall into it, or which it may Imppcn to sweep from its banks 
when It suddenly overflows them. The broad and majestic river, winding along the extensive plain, and 
traversing the continents of the worhl, conveys to the distance of many hundreds of miles the seeds that 
may have vegetated at its source Thus the southern shores of the Baltic are visited by seeds which grew 
in the interior of Germany, and the western shorc.sof the Atlantic by .seeds that have been generated in 
the interior of Amcnca But fruits indigi'iious to America and the West Indies have sometimes been 
found to be swept along by the currents of the ocean to the western sliorcK of Eurojie, and even on the 
coasts of Orkney and Shetland. Fruits of Mimdsa sc&ndens, Stizolobium prunens, Guilan...lnA BOnduc, 
and Anaciirdium occulciitMe, or cashew nut. have been thus known to bo driven across the Atlantic 
to a distance of upwards of StXH) miles ; and although the fruits now adduced as examples are not such 
as could vegetate on the coast on which they were thrown, owing to soil or climate, yet it is to be 
believed that fruits may have been often thus transported to climates or countries favourable to their 
vegetation. 

1646. Propagation by gems. Though plants are for the most part propagated by means of seeds, yet 
many of them are proiwgatcd also by means of gems ; that is, bulbs and buds. 

1647. The catdinary bulb is often the means of the propagation of the species : it generally appears in 
the axils of the leaves, as in DcntAria bulbifora and 7.ilium bulbiferum ; or between the spokes of Uieir 
umbels, as m /f'llium canadcnsc; or in the midst of the spike of flowers, as in Fol^gonum vivip.irum arui 
Fbaalpiiia. As plants of this last kind arc mostly alpine, it has been thought to be an iii.stUution or 
resource of nature, to secure the pro;iagatinti of the .species in situations where the seed may fail to ripen. 

164H. The bad, though it does not spontaneously detach itself ftom the plant and form a new individual, 
will yet sometimcB strike root and develope its parts ifcareftilly separated by art and planted in the earth : 
but this is to be understood of the leaf-bud only, for the flower-bud, according to Mirbcl, if so treated, 
always perishes. 

164f). Propagation hy the leaves. The species may sometimes be propagated even by means of the leaves, 
as In the aloe, Xylophylla, sea-onion, and some species of yfVum ; which if carcftilly deposited in the soil 
will grow up into now plants, by virtue, no doubt, of some latent gem contained in them. The FYingi and 
lichens, according to Gairtne;^ are all gemnaifbrous having no sexual organs, and no pollen impregnating 
a germ. In the genus Lycoperdon, the gelatinous substance that pervades the cellular tissue is converted 

into A pvol^^ " 4-Ua nlnn# id mfn A 

proiiferoui 

granules are found within the lamellae, siorL'a, .« .... «..w ,, - 

sexuiU apparatus, and maintains that the pollen is lodged in the volva : but here it is to be recollected, u 
in the coses of the scutellse of the lltclieiis, that all Fungi are not furnished with a volva, and consequently 
not ftirnished with pollen. ITie ConfiJrvse and i;'lvo», together witli the genera Blhsuz and Uiccia are 
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aUo, according to Gertner, propagated only by gems ; while March4ntiVi, Anthoccros, Jungenpinni^, And 
LyAip^rdon, are said to be propagated both by gems and seeds. * 

16^. Runners are young shoots issuing IVom the collar or summit of the root, and creeping along the 
surface of the soU ; but producing ^ new root and leaves at tJie extremity, and forming a new individual, 
hy the decay of the connecting link, as in the strawberry. 

li^l. iUipe. ' The process of raising perennials by slips is well known to gardeners, and should, perhaps, 
be regarded as an extension of the old plant, rather than as the generation of a new one ; though it serves 
the purpose of the cultivator equally well as a plant raised from sclmI, with the additional advantage of 
bearing fruit much sooner. But how is the rout gcnerAed which the slip thus produces ? If the trunk of 
a tree is luppetl, and all its existing buds destroyed, then there will be protruded from between tlie wood 
and bark a sort of protuberant lip or ring formed from the proiier juice, and from which there will spring 
a number of young shoots. The fotmation of the root, in the case of tlic slip, is effected in the same man- 
ner, the moisture of the soil encouraging the protrusion of buds at and near the section ; and the bud that 
would have been converted into a branch above ground is converted into a root below. 

Lavers. The mode of propagation by layers is practised upon trees that arc delicate, and wlilcli 
cannot rcauily be propjigated by means of slips ; in which case the root is generated nearly as in the Ibrmer. 
case, the soil stimulating the protru.iion ofbuds which are converted into roots. In many plants, such as 
the currant and laurel, this is altogether a natural process, effected by the spontaneous bending down of a 
branch to the surface of the soil. 

I(>53. Suckers or (iffieis. Many plants protrude annually from the collar a number of young shoots, 
encircling the principal stem and (fepnving tt of a portion of its iiounshinent, as iti the rase of most 
fruit trees. Others send out a horizontal root tVom which there at last issues a bud that ascends above the 
soil, and is converted into a little stem, as in the case of the elm tree and Si/rlttga. Others send out a hori- 
zontal shoot fVom the collar or its neighbourhood ; or a shoot that ultimately liends down by its own weight 
till it reaches the ground, in which it strikes root, and again sends up a stein as in the currant bush and 
laurel. The two iorifu arc callctl suckers or qffkcts^ thougli the term olftet should, perhaps, be restricted 
to tlic young bulbs th^issuo and detach tbem&elves aimuaily from unllvius roots. The latter is not desig- 
nated by any particular name, but nwy be regarded as a aurt of natural layer, resembling also, in some 
respects, tlie runner ; from which, however, it is distinguished m that it never detaclies Itself spon- 
taneously from the i>arcnt plant, as is the case <il.so with the two former : but it '..’tlicr of them is arti- 
ficially detached, together with a portion of rout or a slice of the collar adhering to it. the detached part 
will now bear transfilanting, aiul will constitute a distinct plant 

1054. GrafUng and buddnte 'I'he siiecies is also often prop igated, or at least the variety is multiplied, 
by means ot grating ; whicn is an artificial application of a portion of the shoot or root of one tree or 
plant to the stem, snoot, branch, or root ot another, so that the two shall coalesce together and form but 
one plant The .shout winch is to form the summit of tlie new individual is culled the scion ; the stem to 
which it is affixed is called the stock ; and the operation, when eflected, the graft As the graft is merely 
an extension of the parent jilant from which the scion came, and nut proi>erly speaking a new individual, 
so it is found to be the best method of propagating approved varieties of fruit trees without any danger 
of altering the quality of the fruit, which is always apt to be incurred in jirop.igatioii from seed, but 
never in propagating from the scion. I'he scion will also bear fruit much sooner than the tree that is 
raised fVom seed ; and, if effcH'tcd on a proper stock, will be much more hardy and vigorous than if left on 
the parent jilant. Hence the great utility of grafting iii fhe practice of gardenmg Till lately, grafting 
was confined to the ligneous plants, but it is now f>iicccs<>iul]y practised on the roots and shoots of her. 
baoeous vegetables ; and the dahlia is grafted by the root ; the melon on the gourd ; tiio love-apple on the 
potato ; the cauliflower on the cabbage, Hcv , by the shoot A very mgeuious tract has been publl^lIed on this 
subject, entitled, Essai sur fa Ue I’lferbe des Planfes et dcs Arbtes^ par Moiisr. le Baron de 

Tschotidyt Bvurgeots dc Lila} is. Bans, 1819. 

S> CT. X. Causes limiting the Propagation of the Species, 

1655. Though plants arc controlled thief p by animals, yet they also control one another. 
From the various sources of vegetable reproduction, but particularly from the fertility 
and dispersion of tlie seed, the earth would soon be overrun with plants of the most pro- 
lific species, and converted again into a desert, if it were not that nature has set bounds 
to their propagation by .subjecting them to the control of man, and to the depredations 
of the great mass of animals ; as well as by confining the germination of their seeds to 
certain and peculiar liabitations arising from soil, climate, altitude, and other circum- 
stances. In order to form an idea of the manner in which the latter act upon vegeta- 
tion, imagine that every year an enormous quantity of seeds, piodnced by the existing 
vegetables, are spread over tlie surface of the globe, by the winds and other causes already 
mentioned ; all of these seeds which fall in places suitable for their vegetation, and are 
not destroyed by animals, germinate and produce plants; and then among these plants, 
the strongest, and largest, and those to which the soil is best suited, develope themselves 
in number and magnitude so as to choke the others. Such is the general progress of 
nature, and among jdants, as among animals, the strong fiourisli at the expense of the 
weak. These causes have operated for such a length of time, that the greater number 
of species are now fixed in, and considered as belonging to, certain soils, situations, and 
climates, beyond which they seldom propagate, otherwise than by the hands of man. 

Sect. X I. EuUlenoe and Character of Vegetable Vilalilp. 

' 1656. The power of counteracting the laws of chejnical ajfinily ih reckoned the best and 

tlHo-st satisfactory .evidence of the presence and agency of a vital principle, as inherent in 
Rivy tful:|ject. 'rhis principle, which seems first to have been instituted^y Humboldt, is 
obviously applicalde to the case of animals, as is proved by the process of the digestion 
. of the food, and its conversion into chyle and blood ; as well as from the various 
and .excretions effected by the several organs, and causing tlie growth and 
deVelopeincnt of tho > individual, in direct opposition to the acknowledged laws of 
chemical affinity, which, as soon as the vital principle; is extinct, begin immediately to 
give evidence of their action, in the incipient symptoms of the putrefaction of the dead 
body* liiut the rule is‘ abo applicable to the case of vegetables, as is proved by the 
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intro5)usception, dfgestion, onA £k.ssimilation of the food necessary to Uieir developement ; 
all indicating the agency of a principle capable of counteracting the laws of chemical 
affinity, which, at the period of what is usually called the death 6f tlie plant, begin also 
immediately to act, and to give evidence of tlieir action in the incipient symptoms of the 
putrefaction of the vegetable. Vegetables are therefore obviously endow^ with a species 
of vitality. But, admitting the preseifte and agency of a vital principle iiihereut in 
tlie vegetable subject, what arc the peculiar properties by which this prii^ple is cha- 
racterised ? 

’ 1657. ExcUahility. One of the moat distinguishable properties of the vital principle of vegetables is 
that of its exi-itability, or capacity of Iwing aictcd upon the application of natural stimali, impelling It 
to the exertion of its vegetative {>owers; the natural stimuli thus impelling it being light and heat 
1658. The stimulaUng influence <\f light upon the vitoi principle of the plant is discoverable, whether 
in the stem, leaf, or flower. The direction of the stem is influenced by iho action of light, as well as 
the colour of the leaves. Distance trom direct rays of light or weak light produces etiolation, and its 
absence blanching. The luxuriance of branches depends on the presence and action of light, as is par. 
ticiilarly observable in the case of hot-housc plant.s, the branches of which are not so conspicuously 
directed, either to the flue m quest of heat, or to the door or oiien sash in quest of air, as to the sun 
in quest of light. Hence also the branches of plants are often more luxuriant on the south, than on 
the north, side ; or at least on tlic side that is best exposed to light. 'J'hc position of the leaf is also 
strongly affected by the action of light, to which it uniformly turns Its upiier surface. This may be readily 
perceived in the case of trees tiamed to a wait, from which the upper surface of the leaf is by con> 
sequence always turned ; being on a south wall turned to the soutli, and on a jprth wall turned to the 
north : and if the upper surface of the leaf is forcibly turned towards the wMI, and confined Iti that 
liosition for a length of time, it will soon resiune its primitive' i|»osition upon regaining its liberty, but 
(larticularly if the atmosphere be clear. The leaves of the mallow are said to exhibit but slight indU 
cations of this susceptibility, as also sword-shatied leaves ; and those of the mistletoe are equally 
susceptible on both sides. It had been conjCH'tured that these efifccts are partly attributable to the 
agency of heat ; and to try the value of the conjecture. Bonnet placed some plants of the >f^triplex in a 
stove heated toS.'i^ of Iteaumur. Yet the stems were not inclined to the side from which the greatest 
degree of heat came ; but to a small opening in the stoves. Heat, then, does not seem to exert any 

K rceptible influence in the production of the aliove effects Does moisture 'f Bonnet found that the 
ives of tlie vmo exhibited tlie same phenomenon when immersed in water, as when left in the open 
air. Whence it seems probable that light is tiie sole agent in the production of the eflbets in question. 
But as light produces such effects upon the leaves, so darkness or the absence of light produces an eft’cct 
quite the contrary ; for it is known that the leaves of many plants assume a very different position in th© 
night from what they have in the day. 'I’lus is partuuUrfy the eaM‘ with winged leaves, which, though 
fully expanded during tlie day, begin to droop and bond down about sunset and during the fail of the 
evening dew, till they meet together on the inferior^ide of the leaf-stalk ; the terminal lobe, if the leaf 
is furnished with (mc,*tfolding itself back till it reaches the first pair; or the two side lobes, if the leaf is 
trifoliate, as in the case of common clover. So, also, the leaflets of the false acacia and liquorice hang 
down during (he night, and those of Mirnb.Na pud'ica foUi themselves up along the common foot.stalk 
so as to overlap one anotfiei. 1/inrneus has designated the above ])hcnomenon by the appellation of 
The Sleep of Plants. The expansion of the flower is also effectcil by the action of light. Many plants 
do not fully expand their petals except when the sun shines: and luMiee alternately oiicn them efuring 
the day and sliut tiiem up during file night This may be exempliflod m the case of papiiinnaceous 
flowers in general, vvhii'h spread out their wing-s in fine weather to admit the rays of the sun, and again 
fold them up as the nigiit approaches It may he exemplified also in tJio case of cominmnd flowers, as 
the dandelion and hawkweixi. But the mu.st singular ease of this kind is perhaps that of the lotus of the 
Euphrates, wiiicii is dcsorilKHl by Theopiirastus as rearing and e\]>andiiig its blossoms by day, closing 
anti sinking down beneath the surface of the w^ater by night so as to be bejond the grasp of the hand, 
and again rising up in the morning to present its expandetl blossom to the sun The same phenomenon 
is related also hy Pliny. But although many plants open their flowers in the morning and shut them 
again in the evening, yet all flowers do not open and shut at the same tunc Plants of the same .species 
are tolerably regular as to time, oth^r eircumstances being the same; and hence the daily opening and 
shutting of the flower botanist.s have denominated The Jlurologiuvt Flnnc blowers requiring but a 
slight application of stimulus open early in the morning, while others, requiring more, open somewhat 
later. Some do not open till noon, and some, whose extreme Ueln-aey cannot bear tlic action of light at 
all, open only at night ; such as the Cactus grandiflora, or niglit-blowing ccrcus. But it seems somewhat 
doubtful whether or not light is the sole .igent in the present case ; for it has been observeti that equatunal 
flowers open always at the same hour, and that tropical flowers change their hour of opening according 
to the length of the day. It lia.s been observed, also, that the flowers of plants wliich are removed from ;« 
wanner to a colder climate expand at a later hour in the latter A flower that open.s at six o’dock in the 
morning in Senegal, will not open in France or England till eight or nine, nor in Sweden till ten; a 
flower that opens at ten o’clock in Senegal, will not open in b'ranre or England till noon or later, and in 
Sweden it will not open at all ; and a flower that does not open till noon or later iii Senega4 w ill not open 
at all in France or England. Thi>> seems as if heat or its absence were also an agent in tlie opening or 
shutting of flowers ; though tlie opening of such as blow only in the night cannot be attribufetl either to 
light or heat. But the oiicning or shutting of some flowers depends not so much on the action of the 
stimulus of light as on the existing state of the atmosphere, and hence their oiiening or shutting Ix'tokeng 
change. If the S'berian sow'-thistlc shuts at night, the ensuing day will be fine : and if it ojiens, it will be 
cloudy and rainy. If the African mangold continues shut alter seven o'clOcx in the morning, ram Is 
near at band ; and if the Convi'ilvulus arv^nsis. Calendula pluvialis, or .^nagalhs arvflnsis, is even 
already open, it will shut unon the approach of rain, the last of which, from its peculiar susceptibility, 
has obtainctl the name of the poor man's weatherglass. But some flowers, liesides expanding during the 
light of day, incline also towards the vuii, and follow his course, looking towards the chst in the mornings 
towards the south at noon, and towaiils the west in the evening; ami again returning in the night to 
their former position in the morning. Sucii flowers ate de.signated by the appellation of Heliotropes^ on 
account of their following the course of the sun ; and the movement they thus exhibit is denominated 
their nutation. TU« phenomenon had been observwl by the ancients long before they made any ^con- 
siderable progress m botany, and had even been interwoven into their mythology, having briginatwl, 
according to the records of fabulous history, in one of tlie metamorphoses ofXsarly times. Clytie, inconsol- 
able for the loss of the affbctidhs of Sol, by whom she had been formerly liolovcd, and of whom she was 
stlU enamoured^ is represented us brooding over her griefs in silence and solitude ; where, refusing all 
sustenance, and seated upon the cold ground, with her eyes invariably fixed on the sun during the day, 
and watching for his return during the night, she is at length trnn«form«l hito a flower, retemlng, m 
much as a flower can retain it, the same unaltered attachment to the sun. Tliis is the flower wl^kdi is 
denominated fleliotrhpium by the ancisnts, and described by Ovici as Flos aui atf solem veiHitur. But it 
is to observed, that the flower alluded to by Ovid cannot be the //eliolrbpiuin of the moderns, 
because Ovid describes it as resembling the violet: much loss can it te the sun.flower, winch is a 
native of America, and could not cons^ucntly have been known to Ovid ; so that the true //cliotr^ 
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plum of the ancient* is perhaps not yet ascertained. Bonnet has flij^er jf 

com, which bend with the weight of grain, scarcely ever Incline to the ^ geW of 

the south ; of the accuracy of which remark any one may easily satiny himself VX ^JJ”**”* ^ ^ xg- 

wheat reaiiy for the slckloj he will find the wliple m^s of ears hodding, as if With JgJ® 
south. The cause of the phenohienon lias been supposed to be a contraction of the of We swi^ 
' ‘ " the side exj • - • . .. w „«• i 

I occasioned 
eems upon 

because if you say that the contracted side expands &■!» «/ ...w.i,— - ^ 

side that was Relaxed In the day? The moisture, of which it is no doubt still ftiU, would counteract the 
contraction of its fibres, and prevent it from resuming its former position in the morning. 

1659. Heal as well as light acts also as a powerful stimulus to the exertions of the 
vital principle. This has been already shown in treating of the process of geimittation ; 
blit the same tiling is observable with regard to the developeinent and inaturatioii of the 
leaves, flower, and fruit ; for although all plants produce their leaves, flower, and frilit 
annually, yet they do not all produce them at the same period or season. This ^forma 
the foundation of what Xiinnmus has called the Calenddrium Flih'cBt including a view of 
the several periods of the frondescence and efflorescence of plants, together with those of 
the maturation of the fruit. 


KGO. Frondescence, It must be plain to every observer, that all plants do not protrude their leavcaat 
the same season, and that even of such as do protrude them in the same season, some are carllerand sbme 
later, nic honeysuckhr proirudes them in the month of January j the gooseberry, oirrantj aiid elder, 
in the end of February, or the beginning of March ; the willow, con, and lime tree, in Apnlj and the 
Pl^tanus, oak, and ash, whicli are always the latest among trees, in the beginning or towards the middle 
of May. Many annuals do not come up till after the summer solstice ; and many mosses not till after 
the commencement of winter. This gradual and successive unfolding of tlie lea"! * * of dlftbrent plants 
seems to arise from tlie peculiar subceiitihility of the species to the action of heat, as inquiring a greater 
or less degree of it to give the proper stimulus to the vital principle. But .a great many circumstances 
will always concur to render the time of the unfolding of the leaves somewhat irregular; because the 
mildness of the .season is by no means uniform at the same peruMi of advancement; and because the 
leafing of the plant depends upon the iieculiar degree of temperature, and not ui>on the return of a 
particular day of the jear. Hence it has been thought that no rule could be so good tbr disectlne the 
nusbaudman in the sowing of his several sorts of gram, as the leafing of su(‘h spi'cies of trees as .might be 
found by observation to correspond best to each sort of grain respectively, in the degree of temperature 
required. Linnmus (Stilliiigfleet informs us) instituted some observations on the subject alioiit the year 
17 .j 0, with a view chiefly to ascertain the time proper for the sowing of barley in Sweden ; b® regarded 
the leafing of the birch tree as being the best indication lor that grain, and recommended th6 institution 
of similar observations with regard to other sorts of gram, ujion the grounds of its groat imi>ortancc to 
the husbandman, who may bo said to attend to it in a manner instinctively; but'lte all the trees of the 
same species do not come into leaf precisely at the same time, and as the weather may alter even after 
the most promising indications, no guide, natural or arcifici.il, can be absolutely dci>cndeil uii with a view 
to future results . 

Ifldl. Eiflorcsrcncr The flowering of the i>lant, like the leafing, seems to depend upon the degree of 
temperature induced by the returning spring, as the flowers are also' protruded pretty regularly at the same 
successive periods of the season. The me/ereon and snowdrop protrude their flowers in February; the 
primrose in the month of March ; the cowslip in April; the groat muss of plants in May and June ; many 
in July, August, and .September ; some not till the month of October, as the meadow saffVon ; and some 
not till the apiiroach or middle of winter, as the laiirustinus and arbutus. Such at least is the pcrioil of 
their flowering in this country; but m warmer climates they are earlier, and in colder climates they are 
later. Between the tropics, where the degree of he.at is always high, it often happens that plants will 
flower more than once in the year: because they do not there require to wait till the temperature is 
raised to a certain height, but merely till the dovelopement of their parts can be eflbcted in the regular 
operation of nature, under a temi»erature already sufficient, T-'or the greater part, however, they flower 
during our summer, though plants in opposite hemisiJieres flower in opposite se.isoiiji. But m all climates 
the tune of flowering depends also much on the altitude of place, as well as on other causes affecting 
the degree of heat Heiiee plants occupying the polar regions, and phants occupying the tops of the high 
mountains of southern latitudes, are in flower at the same season ; and hence the same flowers are later 
111 o^iening in Xorth America than in the same latitudes lu Europe, because the surlace of the eartli is 
higlur, or the winters more severe. 

MaUuathmof the fruit Plants exhibit as much diversity in the warmth and length of time 
necessary to mature their fruit, as in their frondesceiico and flowering; but the plant that flowers the 
soonest does not always ripen its fruit the soonest. The h.-izcl tree, which blows in February, docs not 
ripen its fruit till autumn ; while the cherry, which doe.s not blow till May, ripens its fruit in June. It 
may be regarded, however, as the general rule, that if a plant blows in spring, ft ripens its fruit in sum- 
mer, as 111 the case of the currant and gooseberry ; if it blows in summer, it ripens its fruit in autumn, as 
in the case of the vine ; and if it blows in autumn, it ripens its fruit in winter : but the meadow-saffron, 
which blows in the autuffin, does not ripen its fruit till the succeeding spring, 

J669. Such are the primary facts on which a CalenrUirium Florrtt should be founded. 


They have nor hitherto been minutely attended to by botanists; and perhaps their 
importance is not quite so great as has been generally supposed ; but they are at any 
rate sufficiently striking to liave attracted the notice even of savages. Some tribes of 
American Indians act upon the very principle suggested by Linnaeus, and plant their 
corn when tlie wild plum blooms, or when fhe leaves of tlie oak are about as large as a 
squirrol'sr ears. The names of some of their months are also designated from the state 
of Vegetation. One is called the budding month, and another the ^wering montli; 
one the strawberry month, and another the mulberry month ; and the autumn is desig- 
nated by a term signifying the f^ of the leaf. Thus the proposed nomenclature of the 
French fnr the months and seasons was founded in nature as well as in reason. 


1664. tWd. As the elevation of temperature induced by the heat of summer is es- 
sential fm the full exertion of the energies of the vital principle, so the depression of 
temperiUture consequent upon the cold.s of winter has been thought to suspend the ex- 
ertioAt^ the vital energies altogether. But this opinion is evidently founded on a mistake, 
as is»pjFov)pd by the example of those plants which protrude their leaves and - flowers in 
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the winter eeason only, such & many of the mosses ; as well as by die dissection of the 
yet unfolded buds at dificrent periods of the winter, even in the case of such plants as 
protrude their leaves and blosMins in the spring and summer, in which, it has been 
already shown, there is a regular, gradual, and incipient developeinent of parts, from 
the time of the bud’s first appearance ^11 its ultimate opening in the spring. The sap, 
it is true, flows much less firmly, but is not wholly stopped. Du Hamel planted some 
young trees in the autumn, cutting off all the smaller fibres of the root, with a view to 
watch die progress of die formation of new ones. At the end of every fortnight he had 
the plants taken up and examined with all possible care to prevent injuring them, and 
found that, when it did not actually freeze, new roots were uniformly developed. 

1665^ Enei'gies Hfe in plants like the process of respiration in animals. Hence it fol- 
lows, that even during the period of winter, when vegetation seems totally at a stand, 
the tree being stripped of its foliage, and the herb apparently withering in the frozen 
blast, still the energies of vital life are exerted ; and still die vital principle is at work, 
cfUTying on in the interior of the plant, concealed from human view, and sheltered from 
the piercing frosts, operations necessary to the preservation of vegetable life, or protru- 
sion of, future parts ; though it requires the returning warmth of spring to give that 
degree of velocity to the juices which shall render their motioqi^ognizablc to man, as 
wcir as that expression to tlie whole plant which is the most evident token of life : in the 
same manner as the processes of respiration, digestion, and the circulation of the blood 
are carried on in the animal subject even while asleep ; though the most obvious 
indications of animal life are the motions of the animal when awake. Heat then 
acts as a powerful stimulus to the operations of die vital principle, accelerating the mo- 
tion of the sap, and consequent developeinent of parts ; as is evident from the sap’s 
lieginning to flow much more copiously as the warmth of spring advances, as well as 
from the possibility of anticipating the natural period of their developemcnt by forcing 
them in a hot-house. But it is known that excessive heat impedes the progress of 
vegetation as well as excessive cold ; both extremes being equally prejudicial. Hence the 
sap flows more copiously in the spring and autumn than in either the summer or winter; 
as may readily be seen by watcliing the progress of the growth of the annual shoot, which, 
after having been rapidly protruded in the spring, remains for a while stationary during 
the great heat of the summer, but is again elongated during tlic more moderate temper- 
ature of autumn. 

1666. Arlijlcml stimulants. There are also several substances which have been found 
to operate as stimulants to the agency of the vital principle, when artificially dissolved in 
water, and applied to the root or branch. Oxygenated muriatic acid has been already 
mentioned ; and the vegetation of the bulbs of the hyacinth and narcissus is accelerated 
by means of the application of a solution of nitre. Dr. Barton of Philadelphia found 
tliat a decaying branch of Liriod^ndron tuliplfcra, and a faded flower of the yellow iris, 
recovered and continued long fresh when put into water impregnated with camphor ; 
though flowers and branches, in all respects similar, did not recover when put into com- 
mon water. 

1667. Irritability, Plants are not only susceptible of the action of the natural siimtdi 
of light and heat, exciting them gradually to the exercise of the functions of their dif- 
ferent organs in the regular progress of vegetation ; they are susceptible also of the action 
of a variety of accidental or artificial stimuli, from the application of which they arc 
found to give indications of being endowed also with a property similar to what we 
call irritability in the animal system. ITiis property is well exemplified in the genus 
Mirnl^sa j particularly in that species known by the name of the Sensitive Plant ; in the 
Dionui'a muscipula, and in the Drdscra. But sometimes the irritability resides in the 
flower, and has its seat cither in the stamens or style. Hie former case is exemplified 
in the flower of tlic berberry and Cactus Tuna, and the latter in Stylidium glandulosum. 

1668. Semation, From the facts adduced in the preceding sections, it is evident that 
plants ore endowed with a capacity of being acted upon by the application of stimuli, 
whether natural or artificial, indicating the existence of a vital principle, and forming 
one of the most prominent features of its character. But besides this obvious and ac- 
knowledged property, it bus been thought by some phytologists that plants are endowed 
also with a species of sensation. Sir J. E. Smith seems rather to hope tliat the doctrine 
may be true, fhan to think it so. 

1 669. Instinct. There are also various phenome^ exhibited throughout the extent 
of the vegetable kingdom, some of which are common to plants in general, and some 
peculiar to certain species, which have been thought by several botanical writers to exhibit 
indications, not merely of ^nsation, but of instinct. The tendency of plants to incline 
their stem and to turn the upper surface of their leaves to the light, the direction which 
the extreme fibres of the root will often take to reach the best nourishment, the folding 
up of the flower on the approach of rain, tlic rising and filling of the water lily, and 
the peculiar and invariable direction assumed by the twining stem in ascending its prop, 
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are among the phenomena which liave been attributed to instinct. Keith has endeavoured 
(Lin. Trans, xi. p. 11.) to establish tlie doctrine of the existence and agency of an 
instinctive principle in the plant, upon the ground of the direction invariably assumed by 
the radicle and plumelet respectively, in the germination of the seed. 

1670. Definilion of the plant. But if veget|^bles are living beings endowed with 
sensation and instinct, or any thing ap[)roaching to it, so as to give tliein a resemblance 
to animals, how are we certainly to distinguish the plant from the animal ? At the 
extremes of the two kingdoms the distinction is easy ; the more peifect animals can never 
lx* mistaken for plants, nor the more perfect plants for animals ; but at the mean, where 
the two kingdoms may be supposed to unite, the shades of discrimination are so very faint 
or evanescent' that of some individual productions it is almost impossible to say to which 
of the kingdoms they belong. Hence it is that substan^’es which have at one time been 
classed among plants, have at another time been classed among animals ; and tliere are 
substances to be met wdth whose place has not yet been satisfactorily determined. Of 
these may be mentioned the genus Corallina {fig. 199.), which Linnaeus placed among 



animals, but which Ga’rtnor places among plants. Linnaeus, Bonnet, Hedwig, Mirbel, 
and Link, have each give particular delinitions. According to Link, a plant is a com- 
pound organic body, deri ing nourishment from the soil in which it grows. According 
to Keith, a vegetable is ai organised and living substance springing ft om a seed or gem, 
which it again produces ; and elTecting the developement of its parts by means of the 
intro-susception and assimilation of unorganised substances whicli it derives from the 
atmosphere or the soil in which it grows. The defnition of the animal is the counter- 
part : an animal is an organised and living being proceeding from an egg or embryo, 
which it again produces, and elFecting tlie developement of its parts by means of tlie 
intro-siisception of organised substances or their products. For all practical purposes, 
perhaps plants may be distinguished from animals with sufficient accuracy by me.ins of 
the trial of biiniing ; as animal substances in a state of ignition exhale a strong and 
phosphoric odour, which vegetable substances do not. 


Chap. V. 


Vegetable Pathology, or the Diseases and Casualties of Vegetable Life* 

1671. As plants arc, like animals, organised and living beings, they are, like animals, 
also liable to such accidental injuiies and disorders as may affiect the health and vigour, 
or occasion the death, of the individual. These are wounds, accidents, diseases, and 
natui’al decay. 

Sect. I. Wounds and Accidents. 

1672. A wound is a forcible separation of the solid parts of the plant effected by means 
of some external cause, intentional or accidental. 

1673- Incisions arc sometimes necessary to the hecalth of the tree, in the same manner, perhaps, as 
bleeding is necessary to the health of the animal. The trunks of the plum and cherry tree seldom expand 
fVeely tUl a longitudinal Incision has been made in the Iwrk ; and hence this operation is often practised 
by gardeners. If the incision aflbets the epidermis only, it heals up without leaving any scar ; ir it pene. 
trates into the interior of the bark, it heals up only by means of leaving a scar ; if it penetrates into the 
wood, the wound in the wood itself never heals up completely, but new wood and bark are formed above 
it as before, • 

]()74. Boring is an operation by which trees are often wounded for the purpose of making them part 
whh their sap in the season of their bleeding, particularly the birch tree and American maple. A 
horizontal, or rather slanting, hole is bored in them with a wimble, so as penetrate an inch or two into 
the wood i from this the sap flows copiously ; and though a number of holes are often bored in the same 
trunk, the health of the tree is not very materially afibeted. For tre« will continue to thrive, though 
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lubjected to this operation for manf successiye years ^ and the hole, if not very large, will close up again 
like the deep incision, not by the union of the broken fibres of the wood, but by (he formation of new b^ark 
and wood projecting beyond the edge of the orifice, and finally shutting it up altogether. 

1675. Girdhm is an operation to which trees in North America are often subjcrtetl, when the former 
wishes to clear his land of timber. It consists in making parallel and horizontal incisions with an axe into 
the trunk of a tree, and carrying them quite round the stem, so as to penetrate through the o/6ttrnf«m,and 
then to scoop out the Intervening iKirtion. If ^is operation is performeii early in the spring, and before 
the commencement of the bleeding season, th^rcc rarely survives it ; though some trees tfiat are pccu. 
liarly tenacious of life, such as /('cer saccharinum and N^sao intcgrifblia, have been known to survive it a 
considerable length of time. 

1676. Fratture. If a tree is bent so as to foacturc part only of the cortical and woody fibres, and the 
stem or branch but small, the pacts will again unite by being imt back into their natural position, and well 
propped upi Especially cure may be expected to succeed if tnFfoacture happens in the spring ; but it will 
not succeed if the fracture is accompanied with contusion, or if the stem or branch is large ; and even 
where it succeeds the woody fibres do not contribute to the union, but the granular and herbaceous sub. 
stance only, which exudes from between the wood and liber. Insinuating, itsclt into all interstices, and 
finally becoming indurated into wood. 

1677. Prunine. Wounds are necessarily inflicted by the gardener or forester in pruning or lopping off 

thesuperfiuous branches, but this is seldom attended with any bad eflbcts to the health of the tree, if done 
by a skilful practitioner : indeed, no further art is required, merely for the protection of the tree, bcy^id 
that of cutting the branch through in a sloping direction, o as to prevent the rain from lodging. In this 
case the wound soon closes up by the induration of the exposed surfat'e of the section, and by the protru. 
Sion of a granular substance, forming a sort of circular lip between the wood and bark; and henee the 
branch is never elongated by the growth of the same vessels that have been cut, but by the protrusion of 
new buds near the point of section. ^ 

1676. GraftinB. in the operation of grafting there is a wound both of the «ock and graft, which are 
united, not by the immediate adhesion of the surfaces of the two sections, but by means of a granular and 
herbaceous substance exuding from between the wood and bark, and insinuating itself as a sort of cement 
into all (men solaces : new wood is Anally formed within it, and the union is complete. 

1679. FeUinfi is the oiieration of cutting down trees close to the ground, which certain species will sur- 
vive, if the stump be protected from the injuries of animals, and the root fresh and vigorous. In this ca.se 
the fibres of the wood are never again regenerated, but a lip is formed as in the case of pruning ; and buds, 
which spring up into new shoots, are protruded near the section ; so tliat from the old shixit, ton, twelve, 
or even twenty, new stems may issue, according to its size and vigour The stools of the oak and ash tree 
will furnish good examples ; but there arc some trees, such as the pine and fir tribe, which never send 
out any shouts after the operation of felling. The fVankinccnsc pine is said to be an exception; but any 
specimens we have seen ilo not incline us to the belief of such an anomaly. 

1<)80. If bitds arc destroyed in the course of the winter, or in the early part of the spring, many plants 
will again generate new' buds, which will devt'lope their parts as the others would have done, except that 
they never contain blossom or fruit Du Hamel thought these buds sprang from prcorganibcd germs, 
which he conceived to be dispersed throughout the whole of the plant; but Knight thinks ho has dis- 
covered the true source of the regeneration of buds, in the proper juice that is IcKiged in the alburnum. 
Buds thus regenerated never contain or produce either flower or fVuit ; jicrhaps because the fruit-bud 
requires more time to develope its }>arts, or a peculiar and higher degree of elaboration : and that this 
hasty production is only the effect ot a great effort of the vital principle for the preservation of the indi- 
vidual, and one of those wonderful rcsiources to which nature always knows how to resort when the vital 
principle is in danger But though such buds do not produce flowers directiv, as in the rase of plants 
which bear their blossoms on last year’s wood ; yet they often produce young shoots which produce bios- 
.soms and fruit the same season, as in the rase of cutting down an old vine or pruning the rose. 

1681. Sometimes the leaves of a tree are destroyed {xirtially or totally as soon as they are protruded from 
the bud, whether by tlio depredations of caterpi liars or other inseetH, or by the bruw.sing of cattle. But if 
the injury is done early in the spring, new leaves will be again protruded without subsequent shoots. 
Some trees will bear to be Mtnp[)ed even mure than once in a season, as is the east; with the mulberry tree, 
which is cultivated in the south of France and Italy for the purpose of feeding the silkworm ; but if it be 
stripped more than once in the .season, it requires now and then a year’s rest. 

168!l. The decortication of a tree, or the stripping it of its bark, may be either intentional or aeci- 
dcntal, partial or total. If it is partial, and allots the epidermis only, then it is again regenerated, 
as in the ease of slight incision, without leaving any scar. But if the epidermis of the petal, leaf, or 
fruit is destroy(?d, it is not again regenerated, nor is the wound healed up, except by means of a sear. 
Sucli 1 $ the ease also with all dccortic.'itions that penetrate deeper than the epidermis, particularly if the 
W'ound is not protected lYom the action of the air. If the detortirution readies to the woihI, then new 
bark issues from between the bark and wood, and spreads till it covers the wound. But the rci>u1t is not 
the same when the wound is covered from the air. In the season of the flowing of the sap Du Hamel 
detached a ring of bark of three or four inches in breadth, from the tiunks of several young elm trees, 
taking care to defend the decorticated part from the action of the air, by surrounding it with a tube of 
glass cemented above and below to the trunk After a few days the tubes became cloudy within, par- 
ticularly when it was hut ; but when the air became cool, the' cloud condensed and fell in drops to the 
bottom. At last there began to ajipear, as if exuding from betwt'cn the bark and wood of the ujiper part 
of the wound, a sort of rough scurfy substance; ainl on the surface of the wood, as if exuding from be. 
tween the longitudinal fibres of the alburnum, a number of gelatinous drops. They were not connected 
with the scurfy substance at the top, but seemed to arise firom small slips of the liber that had not been 
coiniiletcly detached. Their first appearance was that of small reddish spots changing by degrees into 
white, and finally into a sort of grey, and extending in size till they at last united and formed longitudinal 
ridges, whicii constituted a new bark. 

1683. Abortion or failure in the produce of flowers, flruits, or of perfect seeds, is generally the effect of 
accidental injuries, either directly to the flower or fruit, by which they are rubbed off' or devoured by 
insects ; or to the leaves by insects ; or to the roots by exposure to the air or cutting off' .so much of them 
as essentially to lessen their power of drawing up nourishment. Other causes will readily suggest them- 
selves ; and one of the commonest, ns to seeds and flruits, is want of sufficient impregnation. 

168k Premature flowering or fruiting is sometimes brought on by insects, but more generally by 
checks produced by cold, or injuries from excessive heat, or long-continued drought. Fruit is oflen 
ripened prematurely by the puncture of insects ; and a pine-apple plant of almost any age may be thrown 
into fouit by an hour or two's exposure to a frosty atmosphere in winter, or by scorching the roots in an 
overliot tan-bed at any soason. 

Sect II. Diseases* 

1685. Diseases are corrupt aflections of the vegetable body, arising from a vitiated 
state of its juices, and tending to injure the habitual hcaltli either of the whole or part of 
the plant. Tlie diseases which o^cur the most frequently among vegetables are the fol- 
lowing ; — Blight, smut, mildew, honey-dew, dropsy, flux of juices, gangrene, etiolation, 
suflbeaffon, contortion, consumption. 
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1686* JRUght* Much has been written on the nature of bligiit ; and in proportion as 
words liave been multiplied on the subject the difliculties attending its elucidation have 
increased. 

1687. The blight, or blast, wae well known to the ancient Greeks, who ytere, however, totally ignorant 
of ita CAuae, regarding it merely as a blast from heaven, indicating the wrath of their offended deities, and 
utterly incapable of urevention or cure. It was knowncilso to the Romans under the denomination 
of nUAgOf wno regarded it in the same light as the Greeks, and even believed it to be under the direction 
of a particular deity, Rub^gus, whom they solemnly invoked that blight might be k^it from corn and 
trees. It is still well known from its effects to every one having the least knowledge oi husbandry or gar- 
dening; but it has been very differently accounted for: and, perhaps, there is no one cause tliat will 
account for all the different cases of bligh^lur disease going by the name of blight ; though they h.ivc 
been supposed to have all the same origin. If we take the term in its most general acceptation, it will 
include at least four distinct species, — blight originating in cold and frosty winds , blight originating in 
a sort of sultry and nestilentlal vapour; blight originating ft-om want of nourishment; and blight origU 
nating in the immoderate propagation of .a sort of small and parasitical Aingua _ 

1(3®. Jtltglit originating tn cold and frosty winds, is often occasioned by the cold and easterly winds 
of spring, which nip and destroy the tender shoots of the plant, by stopping the current of the juices. 
The leaves which arc thus depnvetl of their due nourishment wither and fall, and the juicc.s which are 
now stopped in their pas.sage swell and burst the vessels, and become the food of innumerable little insects 
which soon after make thoir apjioarance. Hence they arc often mistaken for the cause of the disease 
itself; the farmer supposing they are watted to him on the oast wind, while they are only generated in 
the extravasated juices as forming a proper nidus for their eggs. Their multiplication will no doubt con- 
tribute to the spread of the disonler, as they always broiHi last where they nnd plenty of food. But a 
similar disease is often dK^sioned by the eai Jy frost of spring If the weather is prematurely mild, the 
blossom 18 prematurely protruded, which, though it is viewed by tiio iihexperiencou with delight, yet it is 
Aiewcd by the judicious with fear. For it very often happens that this premature blo.>;sum is totally de- 
stroycil by subsequent frosts, as well as both the' le.ives and shoots, which consequently wither and fall, 
and injure if they do not actually kill the plant Tins evil is albO often augi nted by the unskilful 
gardener, even in attempting to prevent it; that is, by matting up his trees too cli Lcly, or by keeping 
them covered in the course of the day, and thus rendering the shoots so tender that they can scarcely 
fail to be destroyed by the next frost 

1689. Blight, originating in sultry ami pestilential vapour, generally happens in the summer, when the 
grain has attained to its full growth, and when there arc no cold winds or frosts to occasion it Such was 
the blight that used to damage the vineyards of ancient Italy, and whitdi is yet found to damage our hop- 
plantations and wheaUcrops The Romans observed tliat it generally happened after short but heavy 
showers occurring about noon, and followed by clear sunshine, about Uie season of the ripening of the 
grapes, and that the lukldlc of the vineyard suffered the most 'I'his corresponds pretty nearly to what 
is ill this country called the fire-blast among hop<>, which has been observed to take place most cum. 
moldy about tiie end of July, when there has been rain with a hot gleam of sunshine immediately after; 
the middle of the hop-ground is aUo the most affected, whether the blight is general or partial, and is 
almost always the point in whicli it originates. In a particular case which w.ss minutely observed, the 
damage happened a little before noon, and the blight r.in in a line forming a right angle with the sun- 
beams at that time of the day There was but little wind, which was, however, m the line of the blight 
{Hale's Body of Husbandly.) Wheat is also affected with a similar sort of blight, and about the same 
scaiion of the year, which totally destroys the crop. In the summer of 1809, a field of wheat, on rather a 
light and sandy soil, came up with every appearance of health, and also into car with a t.iir prospect of 
ripening well. About the beginniug of July it was considered .-is exceeding any thing expected from such 
a sod. A week allorwanks a portion of tlie crop on the east side of the field, to the extent of several acres, 
was totally destroyed ; being shrunk anil shrivelled up to less than one h<ilf the size of what it had for- 
merly been, and so withered and blasted as not to api>car to belong to the same field. I'he rest of the 
Reid produced a fair crop. 

1690. Blight from want of nourishnu’nt may happen to all plants, wild or cultivated ; but it is most 
commonly met with in corn fields, in very dry seasons, in those thin gravelly surfaces which do not 
sulfinentiy retain the moisture. In such spots the plants are thrown prematurely into blossom, and the 
ear or seinl-poii ripens before it is tilled. In England the farmers call this the white blight 

1(^1. Blight, originating tn Yhngi, attacks the leaves or stems both of herbaceous and woody plants, 
such asfuphorbrVr Cyparissias, ^erbens vulgaris, and Jtliainnus cathdrticus; but more generally grasses, 
and particularly our most useful grains, wheat, barley, and oats. It always appears in the least ventilateif 
parts of a field, and has generally been precedeti by cold, moist weather, which, happening in the warm 
month of July, suddenly chills and checks vegetation. It generally assumes the appearance of a rusty- 
looking irtiwder, that soils the finger when touched. In March, 1807, some blades of wheat attacked with 
this Biiecics of blight were examined by Keith: the appearance was that of a number of rusty-look- 
ing spots or patches dispersed over the surface of the leat^ exactly like that of the seeds of dorsiferous 
ferns bursting their indusiuin. Upon more minute inspection, these patches were found to consist of 
thousands of small globules collected into groiqis beneath the epidermis, which they raised up in a sort of 
blister, and at last burst Some of the globules seemed as if embedded even in the longitudinal vessels of 
the blade. They were of a ycUowish or rusty brown, and somewhat transparent. But these groups of 
globules have been ascertained by Sir J. Banks to be patches of a minute tbngus, the seeds of which, as 
they float in the air, enter the pores of the epidermis of the leaf, particularly if the plant is sickly ; or 
they exist in the manure or soil, and enter by the fiorcs of the root {Sir J. Banks on Blight, IW.?.} 
This fungus h4'< been figured by Sowerby, and by F. Bauer and Grew. It is known among farmers by 
the name of red rust, and chiefly aflhets the stalks and leaves. But there is another species of fungus 
known to the farmer by the name of red gum, which attacks the ear only, and Is extremely prejudicial. 
In the aggregate it consists of groups of minute globules interspcrseil with transparent fibres. The glo- 
bules are filled with a fine i>owder, which explodes when they arc put into water. It is very generally 
accompanied with a maggot of a yellow colour, which preys also upon the grain, and increases the amount 
of injury 

1692. The only means of preventing or lessenii ,, the elR-ct of any of the different varieties of blight 
mentioned is proper culture. Palliatives are to be found in topical applications, such as flower of sut 

e hur, and where the disease proceeds fVom, or consists of, innumerable minute insects, it may occasionally 
e removed. Grisenthwaite conjectures that in many cases in which the blight and mildew attack corn, 
crops, it may be for want of the peculiar food requisite for perfecting the grain : it being known that the 
truit or seeds of many pLints contain primitive Wlnciples not found in the rest of the plant Tims the 
grain of wheat contains gluten and phosphate of lime, and where these are wanting in the soil, that 
lu the manured earths in which the plant grows, it will bo unable to perfect its fruit, which of conscL 
queiiee becomes more luble to disease. {Hew Theory qf Agr.) 

1693. Sngui is a disease incidental to cultivated corn, by which the farina of the grain, 
together wi^ its proper integuments and even part of die husk, is converted into a block 
soot-liko (lowder. If the injured ear be struck with the finger, the powder wdl be 
dispersed like a cloud of block smoke ; and if a portion of the powder be wcfled by a 
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drop of water and put under tlie microscope, it will be found to consist of millions of 
minute and transparent globules, which seem to be composed of a clear and glairy fluid 
encompassed by a thin and skinny membrane. This disease docs not affect the whole 
body of the crop, but the smutted ears are sometimes very numerously dispersed through* 
out it. Some have attributed it to thi* soil in which the grain is sown, and others have 
attributed it to the seed itself, alleging mat smutted seed will produce a smutted crop ; 
but in all this there seems to be a great deal of doubt. Willdenow regards it as origin- 
ating in a small fungus, which multiplies and extends till it occupies the whole ear 
( Princip. of Bot. p. 356. ) : but F. Bauer of Kew seems to have ascertained it to be 
merely a morbid swelling of tlie ear, and not at all connected wiA the growth of a 
fungus. {Smith's Introd. p. 282*) It is said to be prevented b} steeping the grain, before 
sowingv in a weak solution of arsenic. But, besides the disease called smut, there is also 
a disease analogous to it, or a diflerent stage of the same disease, known to the fanner 
by the name of bags or smut balls, in which the nucleus of the seed only is converted 
into a l)lack powder, whilst the ovary, as well as tlie husk, remains sound. The ear is 
not much altered in its external appearance, and the diseased grain contained in it will 
even bear the operation of threshing, and consequently mingle with the bulk : but it is 
always readily detected by ^he experienced buyer, and fatal to the ckaracter of the sample. 

It is said to be prevented as in the case of smut. 

1694. Mildew is a thin and whitish coating witli which the leaves of vegetables are 
sometimes covered, occasioning their decay and deatfi, and injuring the health of the 
plant. It is frequently found on the leaves of 2’ussiikgo J-Virfara, fJurnuIus Lupuhis, 
fJorylus avellana, and the white and yellow dead-nettle. It is found also on wheat in 
the shape of a glutinous exudation, particularly when the days are hot and the niglits 
without dew. J. llohertson {Ilivrt, Trans, v. 178.) considers it as a minute fungus of 
which different species attack different plants. Sulphur he has found to be a specific 
cure. In cultivated crops mildew is said to be prevented by manuring with soot ; 
though by some this is denied, and soot, by rendering the crop more luxuriant, is said to 
be an encourager of mildew, the richest jiarts of a field being always most infected by it. 
As it is least common in airy situations, thinning and ventilation may be considered as 
preventives. 

1695. Honey-dew is a sweet and clammy substance which coagulates on the surface of 
the leaves during hot weather, particularly on the leaves of the oak tree and beech, and 
is regarded by Curtis as being merely the dung of some species of apiiides. This seems 
to be the opinion of Willdenow also, and it is no doubt possible that it may be the case 
in some instances or species of the disease ; but Sir J. E. Smith contends that it is not 
alw^ays so, or that there are more species of honey-dew than one, regarding it particidarly 
ns being an exudation, at least in the case of the beech, whose leaves are, in consequence 
of an unfavourable wind, apt to become covered with a sw eet sort of glutinous coating, 
similar in flavour to the fluid obtained from the trunk. 

IfiOi). It is certain, however, that saccharine exudations are found on the leaves qf many plants, thoiigli 
not always distinguibhed by the name of honey-dew ; which should not perhaps be applien except uhen 
the exudation occasions disease But if it is to be applictl to all Hdccharine exudations whatever, then we 
must include under the appellation of honoy-dew, the saccharine exudations ub.servGd on the orange tree 
by De la Hire, together with that of the lune tree wlmh is more glutinous, and of the poplar which is 
more resinous ; as also that of the Cistus creticus, and of the manna which exudes from the ash tree of 
Italy and larch of Franco It is also jKissiblc that the exudation or excrement constituting honcy-dew 
may occasionally occur without producing disease ; for if it should happen to be washed off soon alter by 
rains or heavy dews, then the leaves will not suffer. Washing is theretorc the palliative ; judicious cul- 
ture the preventive. 

1 697. Drop^» Plants are also liable to a disease which af%cts them in a manner similar 
to that of the dropsy in animals, arising from long-continued rain or too abundant watering. 
Willdenow describes it as occasioning a preternatural swelling of particular parts, and 
inducing putrefaction. It is said to take place chiefly in bulbous and tuberous roots, 
which are often found much swelled after rwn. It aflects fruit also, which it renders 
watery and insipid. It prevents the ripening of seeds, and occasions an immoderate pro- 
duction of roots from the stem. 

1698. In succulent plants this disease generally appears in consequence of excessive waterings, and is 
for the most part incurable. The leaves drop, even though plump and green ; and the fVuit rots before 
reaching maturity. In this case the absorption seems to be too great in proportion to the transpiration : 
but the soil when too much manured proiluccs similar effects. Du Hamel planted some elms in a soil 
that was particularly well manured, and accordingly they pushed with great vigour for some time ; but 
at the end of five or six years they all died suddenly. The l)ark was found to be detached from the wood, 
and the cavity filled up with a reddish.colourecl water. The symptoms of this disease suggest the palli- 
atives} and the preventive is ever the same— judicious culture. 

1699. Flux of juices. Some trees, but particularly the oak and birch, are liable to a ^ 
great loss of sap, which bursts out spontaneously, owing to its superabundance, or issues 
fVom accidental wounds : som^mes it is injurious to the health of the plant, and some- 
times not. 

1700. There is a spontaneous exlravasation of the sap of the vine, known by the name of the tears of the 
vine, which is not aWays injurious. As it often happens that the root imbibes sap, which the leaves arc 
not yet prepared to throw off, because not yet sufficiently expanded, owing to an inclement season, thr 
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sap which is first carried up, being propelled by tliat which follows, ultimately forces its way through all 
obstructions, and exudes from the bud. But this is observed only in cold climates; for in hot climates, 
where the developeraent of the leaves is not obstructeil by cold, they are ready to elaborate the sap as 
soon as it reaches them There is also a spontaneous extravasation of pro|)er juice in some trees, which 
does not seem in general to be injurious to the individual. Thus the gum which exudes from cherry, 
plum, pcacli, and almond trees is seldom detrimental to their health, exccjit when It insinuates itself into 
the other vessels of the plant and occasions obstructions, s, 

1701. But the exudaiMii of gum is sometimes a disease, and one for which there is seldom any remedy. 
It is generally the consequence of an unsuitable soil, situation, or climata Cold raw summers will pro- 
duce it in the peach, apricot, and more tender sorts of plum and cherry ; or gratling these fruits on diseased 
stocks. Cutting out the part and applying a covering of loam, or tar and charcoal, to exclude the air, are 
palliatives ; but the only eilectual method, where it can be practised, is to take up the tree and place it in 
a suitable soil and situation. 

1702. The extrtwasattun and corruption of the ascending or descending juices, have lieen known to occa- 
sion a fissure of the solid parts. Sometimes the fissure is occasioned by means of frost, and forms what is 
callctl a double alburnum ; that is, first a layer that has been injured by the frost, and then a layer that 
passes into wood. Sometimes a layer is ])arttally affecteil, and that is generally owing to a sudden and 
partial thaw on the south side of the trunk, which may be followed dgain by a sudden fro.st. In this case 
the alburnum is split into clefts or chinks, by means of the expansion of the frozen sap. 

17(1.3. Chilblains. But clefts thus occasioned often degenerate into chilblains which discharge a blackish 
and acrid fluid, to the great detriment of the plant, fiarticularly if the sores are so situated that tain or snow 
will readily lodge in them and become putrid. The same injury may he occasioned by the bite or punc- 
ture of insects while the shoot is yet tender; and as no vogetalilc ulcer heals up of its own accord, the 
sooner a cure is attempted the better, as it will, if left to itself, ultimately corrode and de.stroy the wliole 
]>Iaiit, bark, woo<1, and pMi 'i'he only palliative is the excision of the part affected, and the application 
of a coat of grafting wax. ( WiUdenow^ p. 35i.) 

1 704. Gangrene* Of tin's disorder there are two varieties, the dry and the wet. The 
former is occasioned by means of excessive heat or excessive cold. If by means of cold, 
it attacks the leaves of young shouts, and causes them to slirink up, converting them from 
green to black ; as also the inner baik, which it blackens in the same manner, so that it 
is impossible to save the plant except by cutting it to tlie ground. If by means of heat, 
the effects are nearly similar, as may oftentimes be seen in gardens, or even in forests, 
where the foresters arc allowed to clear away the moss and withered leaves from tlie 
roots. Sometimes the disease is occasioned by the too rapid growth of a particular 
branch, depriving the one that is next it of its due nourishment, and hence inducing its 
decay. Sometimes it is occasioned by means of parasitical plants, as in the case of the 
bulbs of the saffron, which a species of Lycopf^rdon often attachi^ itself to and totally 
corrupts. 

1705. Drj/ gangrene. The harmattan winds of the coast of Africa kill many plants, by meana of 
inducing a sort of gangrene which withers and blackens the leaves, and finally destroys the whole plant. 
The nopal of Mexico is also subject to a sort of gangrene which begins with a black spot, and extends 
till the whole leaf or branch rots off, or the plant dies. But plants arc sometimes alfbeted with a 
gangreneby winch a jiart becomes hr.st soft and moist, and then dissolves into foul ichor. This is confined 
chiefly to the leaves, flowers, and fruit. Sometimes it attacks the roots also, but rarely the stem. It 
Bceins to be owing, in many cases, to too wet or too rich a soil ; but it may originate in contusion, and may 
be caught by infection. But the nopal is subject also to a disease called by Thierry la dissolution^ con- 
sidered by Sir J. K Smith, as distinct from gangrene, and which appears to be Willdenow’s dry gangrene. 
A joint of the nopal, or a whole branch, and sometimes an entire plant, changes in the s{>acc of a single 
liour from a state of apparent health to a state of putrefaction or dissolution. Now its surface is verdant 
and shining, and in an instant it changes to a yellow, and its brilliancy is gone. If the substance is cut 
into, the parls are found to have lost all cohesion, and are quite rotten 'J’he attempt at a cure is by sjieedy 
amputation below the di.seascd part Sometimes the vital principle, collecting and exerting all its energies, 
makes a stand as it were against the encroaching disease, and throws off the infected part. {Smith's In- 
troduotion^ p. 27d., edit 6.) 

1706. Etiolation. Plants are sometimes affected by a disease which entirely destroys 
llicir verdure, and renders them pale and sickly. This is called ctiolalwn, and may arise 
merely from want of the agency of light, by which the extrication of oxygen is effected, 
and the leaf rendered green. Hence it is that plants placed in dark rooms, or between 
great masses of stone, or in tlie clefts of rocks, or under the sliade of other trees, look 
always peculiarly pale. But if tlicy are removed from such situations, and exposed to 
the action of light, they will again recover tlieir green colour. Etiolation may also 
ensue from the depredations of insects nestling in the radicle, and consuming the food of 
the plant, tlius debilitating the vessels of the leaf so as to render them insusceptible of 
the action of light. This i.s said to be often the case witli the radicles of deckle cereale ; 
and the same result may also arise from poverty of soil. 

1707. SuffbcMion. Sometimes it happens that the pores of the epidermis arc closed 
up, and transpiration consequently obstructed, by means of some extraneous substance 
which attaches itself to, and covers, the barx. This obstruction induces disease, and the 
disease is called suffocatmi. 

1708 Sometimes It is occasioned by the rtnmoder Ate growth qf lichens upon the bark, covering the whole 
of the plant, as may be often seen in fruit trees, which it is necessary to keep clean by means of scraping 
off the lichens, at least from the smaller branches. For if the young branches arc thus coated, so as that 
the bark cannot perform its proper functions, the tree will soon begin to languish, and will finally become 
covered with ftingi, inducing or resulting from decay, till it is at last wholly choked up. 

1708. But a similar eflfbct is also occasionally produced by in feeding unon the sap or shoot This 

may be exeinplifled in the case of the aphides, which sometimes breed or settle upon the tender shoot in 
such multitude as to cover it from the action of the external air altogether. It may be exemplified also 
in the case of C6ccus Acspc'ndum and A'carus tel\rius, insects which infest hot-house plants, the latter by 
spinning a fine And delicate web over the leaf, ami thus preventing the access of atmospheric air. Imtects 
are to be removed cither by the hand or other median ical means, or destroyed by excess of some of the 
clemcnls of their nutrition, as heat, cold, or moisture, where such excess does not prove injurious to the 
plant ; or by a composition, either fluid or otherwise, which shall have the same efl'ects. Prevention is 
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to be attempted by general culture^ and naiticular attention to hinder the propagation of the Insects or 
vermin, whether oviparous or otherwise, ov destroying their embiro progeny. 

1710. Sometimes the disease is occasioned by an extravasation qf Juices which coagulate on the surface 
of the stalk, so as to form a sort of crust, investing it as a sheath, and preventing its farther expansion. 

1711. Sometimes the disease arises /rom want qf an adequate supply qf nourishment as derived fTom the 
•oil, in which case the lower [lart of the plant is the best supplied, while the upper part of it is starved, Hence 
the top shoots decrease in size every succeeding year, because a sufficient supply of sap cannot be obuined 
to give them their proper developement Tliis is analogoci to the phenomena of animal life, when the 
action of the heart is too feeble to luoiiel the blood tliruugh the whole of the system : for then the 
extremities arc always the first to sutler. And perhaps it may account also for the fact, that in bad soils, 
and unfavourable seasons, when the ear of barley is not wholly perfected, yet a few of the lower grains 
are always completely developed, {bmith's Introduction^ p. 279.) 

1712. Contortion, The leaves of plants arc often injured by means of the puncture of 
insects, so as to induce a sort of disease which discovers itself in the contortion or convo- 
lution of the margin, or wrinkled appearance of the surface. The leaves of tlie apricot, 
peach, and nectarine, are extremely liable to be thus aHected in the months of June and 
July. Tlie leaves of the apple are alFccteil by the A'phis lanigcra; those of the larch by 
another woolly aphis (A. laricio) ; those of the Imwthorn by a species of Tenthredo, &c. 
[See Major s Treatise on the Insects prei^alerU in Fruit Trees and Garden Produce,) 

1713. The which has been punctured soon begins to assume a rough and wrinkled figure, and a red. 
dish and scrofulous appearance, particularly on the upper surface. The margins roll inwards on tlie under 
side, and enclose the eggs whicn are scattereil irregularly on the surface, givinjg^t a blackish and granular 
appearance, but without materially injuring its health. In the vine, the subtTanee deposited on the leaf 
is wlntish, giving the under surface a sort of a frosted ajipearance, but not uccabinning the roil and scrofb. 
lous aspect of the upper surface of the leaf of the nectarine In the poplar, the eggs when first deiiosited 
resemble a number of small and hoary vositles containing a sort of clear and colourless fluid. The leaf 
then becomes reflected and conrhiplicatcd,enclu<>iiig the eggs, and exhibiting a few reddibh protuberances 
on the upper surface 'J he embryo is nourished by this fluid ; and the hoanness is converted into a fine 
cottony down, which for borne time envelopes the young fly. The leaf of the lime tree in parlicuhtr, when 
fully expanded, is liable to attacks from insects^ and hence the gnawed appearance it so often displays. 
The injury seems to be occasioned by some species of puceron depo'^iting its eggs in the parenchyma, 
generally about the angles that branch off from the midrib. A sort of down is pnjduced, at first green, and 
afterwards hoary ; boiiictimes in patches, and sometimes pervailmg the w hole leaf ; asm the rase of the 
vine. Under tins covering the egg is hatched ; and then the young insect gnaws and injures tiic leaf, 
leaving a hole or s( ar of a burnt or singed appearance. Sometimes the upper surface of the leaf Is covered 
with clustcrb of wart-like substances somewnat subulate and acute. They beem to be occasioned by means 
of punctures made in the under surface, on which a number of openings are discoverable, penetrating 
into the warts, which are hollow and villous within The disease admits of palliation by watering 
frequently over tlie leaves j and by removing such as arc the most contorted and covered by larvie. 

1714. Consumption, From barren or improper soil, unfavourable climes, careless 
planting, or exhaustion from too frequent flowering, it often happens that disease is 
induced which terminates in a gradual decline and wasting aw^ay of the plant, till at 
length it is wholly dried up. Sometimes it is also occasioned by excessive drought, or 
by dust Iinlging on the leaves, or by fumes issuing from neighbouring manufactories, or 
by the attacks of insects. 

' 1715. There is a consuwptitfc affection frequently attacking the pine tree ( Wd/denow^ Prfnc. Bot p (WJ.), 
which aflbets the alburnum and inner bark chiefly, and seems to proreed from long>coii(inuetl drought, or 
from frost suddenly .succeeding mild or warm weather, or from hea^ y winds. 3’Jie leaves assume n f inge of 
yellow, bordering upon rwl A great number of small drop.s of rcMii, of a putrid cKlour, exude from the 
middle of the t)ough.s. The bark exfoliates, and the alburmim presents n livid appearanre ■ the tree swarms 
with insects ;,I)ypterygia winAstri Sfep/i.)t and the disease is incurable, iinluciiig inevitably the total 
decay and death of the individual. U'he preventive is obviously goinl culture, so as to maintain vigorous 
health : palliatives may be employed, according to the apparent cause ot the disease. 

Sect. III. Natural Decay, 

1716. Although a plant should not suffer from the influence of accidental injury, or 
from disease, still there will come a time when its several organs W'ill begin to experience 
the approaches of a natural rft’tVt we insensibly stealing upon it, and at last inducing death. 
Tlie duration of vegetalile existence is very different in different species. Yet in the 
vegetable, as well as in the animal kingdom, there is a term or limit set, beyond which 
the individual cannot pass. Some plants are annuals, and last for one season only, 
springing up suddenly from seed, attaining rapidly to maturity, producing and sowing 
their seeds, and afterwards immediately perishing. Such is tlie character of the various 
species of corn, as exemplified in oats, wheat, and barley. Some plants continue to live 
for a period of two years, and are therefore called biennials, springing up the first year 
from seed, and producing roots and leaves, but no fruit ; and in the second year pro- 
ducing both flower and fruit, as exemplified in the carrot, parsnep, and caraway. Other 
plants are perennials, that is, lasting for many years ; of which some are called under- 
shrubs, and die down to the root every year ; others are called shnibs, and are penna- 
nent both by the root and stem, but do not attain to a great height or great age ; others 
are called trees, and arc not only permanent by botli root and stem, but attain to a great 
size, and live to a great age. But even of plants that are woody and perennial, there 
are parts which perish annually, or which arc at least annually separated from the indi- 
vidual ; namely, tlie leaves, flowers, and fruit, leaving nothing behind but the bare 
caudex, which submits in its tiAn to tlie ravages of time, and ultimately to death. 

1717. The decay of the temporary organs, which takes place annually, is a phenomenon 
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familiar to every body, and comprehends the fall of the Icftf, the fall of the flower, and 
the fall of the fruit. 

1718. The fall qfthe or annual defoliation of the plant, comniences ibr the most part with the colds 

of autumn, and is aa:clcrated by the firosts of winter, which strip the forest of its foliage, and the landscape 
of its verdure, 2)ut there are some trees which retain their leaves throughout the whole of the winter, 
though changed to a dull and dusky brown, and may be called ever-clothed trees, as the beech : and there 
are others which retain their verdure throughout the yearPand are denominated evergreens, as thehoUy. 
The leaves of both swts ultimately fall m the spring. Sir J E. Smith considers that leaves are thrown off 
by a process similar to that of the sloughing of diseased parts in the animal economy ; and Keith observes, 
that if it is necessary to illustrate the fall of the leaf by any analogous process in the animal economy, it 
may be compared to the shedding of the antlers of the stag, or of the hair of beasts or feathers of birds, 
which being, like the leaves of plants, distinct and peculiar organs, fall off, and are regenerated annually, 
but do not slough. According to Professor Vaucher every leaf consists of a distinct system of hbres, 
having only a temporary continuity with the shoot, kq[)t up by an adhesive substance, probably formed 
by a portion of the parenchyma interposed between the two systems of fibres. While this parenchyma la 
under the influence of vegetable action the adhesion is maintained ; when this action ceases the union ia 
dissolved and the leaf falls. 

1719. The flowers^ which, like the leaves, are only ten^raiy organs, are for the most part very short- 
lived ; for as the object of their production is merely to effect the impregnation of the germs, that object 
Is no sooner attained than they begin to give indications of decay, and speedily fall flrom the plant \ so 
that the most beautiful nart of the vegetable is also the most transient 

17^20. The fruity which begins to apiiear conspicuous when the flower falls, expands and increases in 
volume, and, assuming a pei'iiliar hue as it ripens, ultimately detaches itself from the parent plant, and 
drops into the soil. Uut cl(>es not in all cases dctich itself m the same manner : thus, in the bean and 
pea the seed-vessel opens and lets the seeds fall out, while in the a^<ple, i>car, and cherry, the fruit falls 
entire, enclosing the seed, which escapes when the poflcarp decays. Most fVuits fall soon after rii>enmg, 
as the cherry and apricot ; but some remain long attached to the parent plant after being fully npc, as in 
the case of the fruit of ^u<inyinus and Afi^spilus. But these, as well as all other* though tenacious of 
their hold, detach themsolves at last, and bury themselves in the soil, to give birth to e new individual in 
the germination of the seed. The fall of the flower and fruit is accounted for in the same manner as that 
of the leaf. 

1721. Decay of the jyermnnent organs. Such, then, is the process and presumptive 
rationale of the decay and detachment of the temporary organs of the plant. But there is 
also a period beyond which even the permanent organs themselves can no longer carry 
on the process of vegetation. Plants arc affected by the infirmities of old age as well as 
animals, and are found to exhibit also similar symptoms of approaching dissolution. The 
root refuses to imbibe the nourishment afforded by the soil, or if it does imbibe a portion, 
it is but feebly propelled, and partially distributed, tlirough the tubes of the alburnum ; 
the elaboration of the sap is now effected with difficulty as well as the assimilation of the 
proper juice, the descent of which' is almost totally obstructed ; the bark becomes thick 
and woody, and covered with moss or lichens ; the shoot becomes stunted and diminutive ; 
and tlic fruits palpably degenerate, botli in quantity and quality. ITie smaller or ter- 
minal branches fade and decay the first, and then the larger branches also, together with 
the trunk and root ; the vital principle gradually declines without any chance of recovery, 
and is at last totally extinguished. “ When life is extinguished, nature hastens the decom- 
position ; tlie surface of the tree is overrun with lichens and mosses, which attract and 
retain the moisture ; the empty pores iihhibe it ; and putrefaction speedily follows. Then 
come the tribes of fungi, wliicli flourish on decaying wood, and accelerate its corruption ; 
Liectles and caterpillars take up dieir abode under the bark, and bore innumerable holes 
in the timber ; and woodpeckers in search of insects pierce it more deeply, and excavate 
large hollows, in which they place their nests. Frost, rain, and heat assist, and the whole 
mass crumbles away, and cQssolves into a rich mould.” {Dial, on Dot, p. 365.) 


Chap. VI. 

Vegetable Geography and History^ or the Dislrihulion of Vegetables relatively to the Earth 

and to Man. 

1722. The science of the distribution of planlSi Humboldt observes {Essai sur la Geo- 
graphie des Plantest 1807), considers vegetables in relation to their local associations in 
different climates. It points out the grand features of the immense extent which plants 
occupy, from the regions of perpetual snow to the bottom of the ocean, and to the inte- 
rior of the globe, where, in obscure grottoes, cryptogamous plants vegetate, as unknown 
as the insects which they nourish. Tlic superior limits of vegetation are known, but 
not the inferior ; for every where in the bowels of the earth are germs which devclopc 
themselves when they find a space and nourishment suitable for vegetation. On taking 
a general view of the disposition of vegetables on the surface of the globe, independently 
of the influence of man, that disposition appears to be determined by two sorts of causes, 
geograjyhiccl and physical. The influence of man, or of cultivation, has introduced a 
third causey which may be called civil. The different^ aspects of plants, in different 
regions, have given rise to what may be called their characteristic or 2 )icturesqv£ distribu- 
tion i and the subject of distribution may be also considered relatively to the systematic 
divisions of vegetables, their arithfneiical proportions, and economical applications. 
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Sect. I. Geographical DistribtUum of Vegetables* 

1723. The territorial limits to vegetation are determined in general by three causes : — 
1. By sandy deserts, which seeds cannot pass over cither by means of winds or birds, as 
that of Sahara, in Africa ; 2. By seas^itoo vast for the seeds of plants to be drifted from 
one shore to the other, as in the ocean ; while the Mediterranean sea, on tlie contrary, 
exhibits the same vegetation on both shores ; and, 3. By long and lofty chains of moun- 
tains. To these causes are to be attributed the fact that similar climates and soils do 
not always produce similar plants. Urns in certain parts of Nortli America, which 
altogether resemble Europe in respect to soil, climate, and elevation, not a single Eu- 
ropean plant is to be found. The same remark will apply to New Holland, the Ca]io 
of Good Hope, Senegal, and other countries, as compared with countries in similar pliy- 
sical circumstances, but geographically different. The separation of Africa and South 
America, Humboldt considers, must have taken place before the developement of 
organised beings, since scarcely a single plant of the one country is to be found in a wild 
state in the other. 

Sect. II. Physical Distribution of Vegetables* 

1724. The natural circumstances affecting the distribution of plants may be considered 
in respect to temperature, elevation, moisture, soil, and light. 

1725. Temperature has the most obvious influence on vegetation. Every one knows 
tliat the plants of hot countries cannot in general live in such as are cold, and the contrary. 

’jll'he wheat and barley of Europe will not grow within tlie tropics. The same remark 
/ applies to plants of still higher latitudes, such as those within the polar circles, wliich 
cannot be made to vegetate in more southern latitudes ; nor can the ])laii1s of more southern 
latitudes be made to vegetate there. In this respect, not only the medium temperature 
of a country ought to be studied, but the temperature of different seasons, and especially 
of winter. Countries where it never freezes, those where it never freezes so strongly as 
to stagnate the sap in the stems of plants, and those where it freezes with strength sufH- 
cient to penetrate into the cellular tissue, form three classes of regions in which vege- 
tation ought to differ. But this difference is somewhat modified by the effect of vegetable 
structiu*e, which resists, in diflcrent degrees, the action of frost. Thus, in general, trees 
which lose tlicir leaves during winter resist the cold Ix^tter tlian sucli as retain tlicm ; 
resinous trees, more easily than such as arc not so ; herbs of which the shoots are 
annual and the root perennial, better than those where the stems and leaves are persisting; 
annuals which flower early, and whose seeds drop and germinate before winter, resist 
cold less e;isily than such as flower late, and whose seeds He dormant in the soil till spring. 
Monocotylcdonous trees, which have generally persisting leaves and a trunk without 
bark, as in palms, are less adapted to resist cold than dicotyledonous trees, u^hich ore 
more favourably organised for this purpose, not only by the nature of their proper juice, 
but by the disposition of the cortical and alburnous layers, and the habitual carbonisation 
of the outer bark. Plants of a dry nature resist cold better than such os are watery ; 
all plants resist cold better in dry winters than in moist winters ; and an attack of frost 
always docs most injury in a moist country, in a humid season, or when the plant is too 
copiously supplied with water. 

1726. Some plants of firm texture, but natives of warm climates, vnU endure a frost of 
a few hours' continuance, as the orange at Genoa, (Humboldt, De JJistribulione Planla- 
rum) ; and the same thing is said of the palm and pine-apple, facts most important for 
the gardener. Plants of delicate texture, and natives of warm climates, arc destroyed 
by the slightest attack of frost, as the Phascolus, iVastflrtium, &c. 

1727. The temperature of spring has a material influence on the life of vegetables ; the 
injurious effects of late frosts are known to every cultivator. In general, vegetation is 
favoured in cold countries by exposing plants to the direct influence of the sun ; but this 
excitement is injurious in a country subject to fVosts late in the season ; in such cases, it 
is better to retard than to accelerate vegetation. 

1728. The temperature of summer, as it varies only by the intensity of heat, is not pro- 

ductive of so many injurious accidents as that of spring. Very hot dry summers, how- 
ever, destroy many delicate plants, and especially those of cold climates, A very early 
summer is injurious to the germination and progress of seeds ; a short summer, to their 
opening, and the contrary. * 

1729. Autumn is an important season for vegetation, as it respects tlie ripening of 
seeds ; hence where that season is cold and humid, annual plants, which^ naturally flower 
late, are never abundant, as in the polar regions ; the effect is less injurious to perennial 
plants, which generally flower pearlier. Frosts early in autumn are as injurious as tlime 
which happen late in spring. The conclusion, from these considerations, obviously is, 
that temperate climates are more favourable to vegetation than such as are either extremely 
cold or extremely hot • but the warmer climates, as Keith observes, arc more favourable. 
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upon the whole, to vegetation than Uie colder, and tliat Nearly in proportion to tlieir 
distance from tiw equator, llie same plants, however, will grow in the same degree of 
latitude, throughout all degrees of longitude, and also in correspondent latitudes on dif- 
ferent sides of the equator ; the same species of plants, as some of tlie palms and others, 
being found in Japan, India, Arabia, the West Indies, and part of South America, 
which arc all in nearly the same latitudes; and f he same species being also found in 
Kainschatka, Germany, Great Britain, and the coast of Labrador, which arc all also in 
nearly the same latitudes. ( Witldenowt p. 374.) 

1730. Uules for (ktermining the temjjerature of a country, “ The fact that a degree of 
latitude is equal to a degree of Fahrenheit, and that 400 feet of elevation is equal also to 
a degree of Fahrenheit, is original and curious, and will go far to assist us in determining 
the clime of any country." {Auwr. Quart, Rco, March, 1829. p. 174.) 

1731. The most remarkable circumsta7ices respecting the temperature in the three zones are 
exhibited in the following Table by Humboldt. The temperature is taken according to 
tile centigrade thermometer. The fathom is 6 French feet, or 6*39453 English feet. 
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Temperate zone. 
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Distance between 1 
trees and snow -j 

GOO fa. 

350 fd. 

650 fa. 

230 fa. 

450 fa. 


Upper limit of trees 

1800 fa. 
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1000 fa. 

1170 fa. 

920 fa. 

250 fa. 

Last species of ircesl 
towards the snow / 

Escaldiiia 

Alstonm. 

7’inus 

Occident 

^etula 

alba 

.^'bies 

rubra 


yy^tiiia 

41ba. 

Upper limit of thej 
^ricineae - -j 

BejarwP, 
IGOO fa. 

■ 

ydhodod. 
caucAs. 
1380 fa. 

— 

Jihodod. 
ferriig. 
1170 fa. 

i2hodod. 
Iap6nic. 
480 fa. 

Distance between the ) 
snow and corn - J 

800 fa. 

— 

630 fa. 

— 
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1732. Elevation, or the height of the soil above the level of the sea, determines, in a 
very marked manner, the habitation of plants. The temperature lessens in regular gra- 
dation, in the same manner a^ it does in receding from tlie equator, and GOO feet of 
elevation, Humboldt slates, are deemed equal to one degree of latitude, and occasion a 
diminution of temperature equal to 23® of Fahrenheit ; 300 feet being nearly equal to 
half a degree Moiinhiins KXX) fiitlioms in height, at 46® of latitude, have the mean 
temperature of Lapland ; mriuntaiiis of the same height between tlie tropics enjoy the 
temperature of Sicily ; and the summits of the lofty mountains of the Andes, even where 
situated almost directly under the equator, arc covcrwl with snow as eternal as that of the 
north pole, llie highest land in l^otland where corn has been found to attain maturity 
in favourable seasons is said to be at the mining ground on Lead Hills. (&<? General 
Reports f Scotland, chap, ckmate . ) 

1733. Hence it is that plants of high Intitndes live on the mountains of such as are muc\, 
lower, and thus the plants cf Greenland and Lapland are found on the Alps and Pyrenees. 
At the foot of Mount Ararat, Tournefort met with plants peculiar to Armenia ; above 
tliese he met with plants which are found also in FrancI ; at a still greater height he 
found himself surrounded with such os grow in Sweden ; and at the summit with such 
as vegetate in the polar regions. This accounts for the great variety of plants which are 
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often found in a Flora of no great extent; and it may be laid down as a botanical axiom, 
that the more diversified the surface of the country, the ricJier will its Flora be, at least 
in the same latitudes. It accounts, also, in some cases, for the want of correspondence 
between plants of difterent countries, though placed in the same latitudes ; because the 
mountains or ridges of mountains, whicl| may be found in the one and not in the other, 
will produce the greatest possible dif&rence in the character of their Floras. To this 
cause may generally be ascribed tlie diversity w'hich often actually exists between plants 
growing in the same latitudes, as between those of the north-west and north-east coasts 
of North America, and also between those of the south-west and south-east coasts; 
the former being more mountainpus, the latter more flat. Sometimes the same sort 
of difference takes place between the plants of an island and d ose of tlie neighbouring 
continent ; that is, if the one is mountainous and the other flat ; but if they arc alike 
in their geographical delineation, then they are generally alike in their vegetable pro- 
ductions. 

1734. Cold and lofty dtuatiojis are the favourite habitations of most cryptogamic plants of 
the terrestrial class, especially the fungi, algae, and mosses ; as also of jilants of tlie class 
Tetradynainia, and of the Umbelliferous and Syngenesious tribes ; whereas trees and 
shrubs, ferns, parasitic plants, lilies, and aromatic ))lants, are ip«st abundant in wann 
climates ; but this is not to be understood merely of geographical climates, liecausc, as 
we have seen, the physical climate depends upon altitude ; in consequence of which, 
combined with the ridges and directions of the mountains, America and Asia arc much 
colder in the same degrees of northern latitude than J^iirope. American plants, vege- 
tating at forty-two degrees of northern latitude, will vegetate very well at fifty- two degrees 
in Europe ; tlie same, or nearly so, may be said of Asia ; which, in tlie fonner case, is 
perhaps owing to the immense tracts of woods and marshes covering tiie surface, and in 
tlie latter, to the more elevated and mountainous situation of the country affecting the 
degree of temperature. So, also, Africa is much hotter under the tropics than America; 
because in tlie latter, the temperature is lowered by immense chains of mountains travers- 
ing the equatorial regions, while in the former it is increased by means of the hot and 
burning sands which cover the greater part of its surface. 

1 735. Elevation btjhtences the habits of plants in various ways : by exposing them to the 
wind ; by causing them to be watered by a very fresh and jnirc water from the melting 
of adjoining snow ; and to be covered in winter by a thick layer of snow, which pro- 
tects them from severe frosts. Hence many alpine )ilants become frozen during winter 
in the plains, and in gardens which are naturally warmer than their proper stations. In 
great elevations, the diminution of the density of the air may also have some influence 
on vegetation. The rarity of the atmosphere admits a more free passage for the rays 
of light, which, being in consequence more active, ought to produce a more active vege- 
tation. Experience seems to prove this on high mountains ; and the same effect is pro- 
duced in liigh latitudes by the length of the day. On the other hand, vegetables require 
to absorb a certain quantity of oxygen gas from the air during the night ; and as they find 
less of that in the rarefied air of the mountains, they ought to be proportionably feeble and 
languishing. According to experiments made by Theodore de Saussure, plants which 
grow best in the high Alps are those which require to absorb least oxygen during the night ; 
and, in this point of view, the shortness of the nights near the poles corresponds. Tliese 
causes, however, are obviously very weak, compared to the powerful action of temper- 
ature. 

1736. Great anomalies arc found in the comparative height at which the same plant 
will grow ill different circumstances. In countries situated under the equator, the two 
sides of tlie mountain are of the same temperature, which is solely determined by ele- 
vation ; but in countries distant from it, the warmest side is that towards the south, and 
the zones of plants, instead of forming lines parallel to the horizon, incline tow'ards the 
north. Tlie reason, in both cases, is sufficiently obvious. In tlie temperate zone we 
find tlie same plants frequently on low and elevated situations, but this is never the case 
lictwecn the tropics. 

1737. Altitude influences the habits of aquatics : thus some ^uatics float always on the 
surface of the water, as L^inna, while others are either partially or wholly immersed. 
Such aquatics as grow in the depths of the sea are not influenced by climate ; but such as 
are near the surface are influenced by climate, and have their habitations affected by it. 

1738. The moisture, or mode of watering, natural to vegetables, is a circumstance which 
has a powerful influence on the facility with which plants grow in any given soil. Tlie 
quantity of water absolutely necessary for the nourishment of plants, varies according to 
their tissue : some are immersed, others float on its surface ; some grow on the margin 
of waters, with their roots always moistened or soaked in it; otliers, again, live in soil 
slightly humid or almost dry. Vegetables which resist extreme drought most easily 
arc, 1. Trees and herbs with deep roots; because they penetrate to, and derive sufficient 
moisture from, some distance below die surface ; 2. IMants, which, being furnislicd with 
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few pores on the opidennis, evaporate but little moisture /rom their surface, as the suc- 
culent tribe. 

1 739. T/ie qwxUties of water, or the nature of the substances dissolved in it, must neces- 
sarily influence powerfully the possibility of certain plants growing in certain places. 
But the difference in tliis respect is much less thag would be imagined, because tlic food 
of one species of plant differs very h'ttle from that of another. The most remarkable 
case is ^at of salt marshes, in which a great many vegetables will not live, whilst a 
number of others tlirive there better than any where else. Plants which grow in marine 
marslies, and those which grow in similar grounds situated in the interior of a country, 
arc the same. Other substances naturally dissolved in water appear to have much less 
influence on vegetation, though tlic causes of the habitations of some plants, such as 
those which grow best on walls, as Pcititria, and in lime-rubbish, as 2"hUspi, and otlier 
Cniciferae, may doubtless be traced to some salt (nitrate of lime, &c.) or other substance 
peculiar to such situations. 

1740. The nature of the earth's surface affects the habitations of vegetables in different 
points of view: 1. As consisting uf primitive cartlis, or the debris of rocks or mineral 
bodies ; and, 2. As consisting of a mixture of mineral, animal, and vegetable matter. 

1741. Primitive suifaccs affect vegetables mechanically according to their different 
degrees of movability or tenacity. On coarse sandy surfaces plants spring up easily ; but 
many of them, which have large leaves or tall stems, are as easily blown about and 
destroyed. On fine, dry, sandy surfaces, plants witli very delicate roots, as Prdtea and 
i^rica, prosper; a similar earth, but moist in the growing season, is suited to bulbs. On 
clayey surfaces plants are more difficult to establish, but when established are more 
permanent : they are generally coarse, vigorous, and perennial in their duration. 

1742. With respect to the relative proportions of the primitive earths in these surfaces, 
it does not appear that their influence on the distribution of plants is so great as might 
at flrst sight imagined. Doubtless different cartlis are endowed with di^ereiit degrees 
of absorbing, retaining, and parting with moisture and heat ; and these circumstances 
have a material effect in a state of culture, where tlicy are comminuted and exposed to the 
air; but not much in a wild or natural state, where they remain hard, firm, and covered 
with vegetation. The difference, with a few exceptions, is never so great but that tfic 
seeds of a plant which has been found to prosper well in one description of cartli, will 
germinate and thrive as well in anotlicr composed of totally different earths, provided 
they are in a nearly similar state of mechanic^ division and moisture. Thus, Decan- 
dollc observes, though the box is very common on calcareous surfaces, it is found in as 
great quantities in such as are schistous or granitic. The chestnut grows equally well 
in calcareous and clayey earths, in volcanic ashes, and in sand, llic plants of Jura, a 
mountain entirely calcareous, grow equally well on the Vosges or the granitic Alps. 
But I 'loiigh die kind or mixture of eartlis seems of no great consequence, yet the presence 
of metallic oxides and salts, as sulphates of iron or copper, or sulphur alone, or alum, or 
other similar substances in a state to be soluble in water, are found to be injurious to all 
vegetation, of which some parts of Derbyshire and the maremmes of Tuscany {Chateau- 
vieut, let. 8. ) are striking proofs. But except in these rare cases, plants grow witli nearly 
equal indifference on all primitive surfaces, in the sense in which we here lake tliese terms; 
the result of which is, that earths, strictly or chemically so tenned, have much less 
influence on the distribution of plants than temperature, elevation, and moisture. Another 
result is, as Decandolle has well remarked, that it is often a very bad metliod of 
culture, to imitate too exactly the nature of tlie earth in wliich a plant grows in its wild 
state. 

1743. Mixed or secondary soils include not only primitive earths, or the debris of rocks, 
but vegetable matters ; not only the medium through which perfect plants obtain their 
food, but that food itself. In this view of tlie subject the term soil is used in a very 
extensive acceptation, os signifying, not only the various sorts of earths which constitute 
tlie surface of the globe, but every substance wliatevcr on wliich plants arc found to 
vegetate, or from which tlicy derive their nourishment. The obvious division of soils, in 
this acceptation of the term, is that of aquatic, tcircstrlah and vegetable soils; corre- 
sponding to the division of aquatic, terrestrial, and parasitical plants. 

1744. Aquatic soils are such as are eitlier wholly or partially inundated witli water, 
and are iitt^ to produce such plants only as are denominated aquatics. Of aquatics 
there are several subdivisions according to the particular situations tliey affect, or tlie 
degree of immersion they require. 

1745. One of the principal subdiviglonR of aquatics is that of marine plants, such as tiie Fh€\ and many 
of the A'lgXt which are very plcntiAil in the seas that wash the coasts of Great Britain, and are generally 
attached to the stones and rocks near the shore. Some of them are always immersed ; and others, which 
are situated above low. water mark, are immersed and exposed to the action of the atmospiicre alternately. 
Hut none of them can be made to rotate except in the waters of the sea. Another subdivision of aqua- 
tics is that of rivet plants^ such as C^^ra, Potamogfeton, and ^ymphae'a, which occupy the beds of iVesh. 
water rivers, and vegetate in the midst of the miming stream; being for the most part wholly immersed, 
ai well as found only in surli situations. 
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1746. A third subdivision of aqilhtics is that of paludal or fen p/an/e, being such as are peculiar to 
lakes, marshes, and stagnant or nearly stagnant waters, but of which the bottom is often tolerably clear. 
In such situations you lind the Isobtes lac^istris, flowering rush, water ranunculus, water violet, and a 
variety of others, which uniformly affhctsuch situations ; some of them being wholly immersed, and others 
immersed only in part 

1 747. Earthy soils are such as emerge above the water, and constitute the surface of 
the habitable globe, which is every W?iere covered with vegetable productions. Plants 
affecting such soils, which comprise by far the greater part of the vegetable kingdom, 
are denominated terrestrial, being such as vegetate upon the surface of the earth, without 
having any portion immersed in water, or requiring any further moisture for tlieir 
support beyond that which they derive from the earth and atmosphere. This division is, 
like the aquatics, distributed into several subdivisions according to the peculiar situations 
which different tribes affect. 

1748. Some of them arc maritime^ that is, growing only on the sca-coast, or at no great distance from 
it, such as ^tatice, frla6x, ^Vainblus, samphire. soa.()ca. 

1749. Some Vixe finviattc^ that is, ailcrting the banks of rivers, such as/y^thrum,Lycbpus,/?upat6rir/7/i. 

1750. Some are champaisn^ that is, affecting chiefly the plains, meadows, and cuJtivutcil fields, such as 
Cardamine, Tragopbgon, Agrostemma. 

1751. Some are dumose, that is, growing in hedges and thickets, such as the bramble. 

1752. Some arc rvderatey that is, growing on rul>bi.sh, such as &'eni'cio viscrsus. 

' 17.53. Some are sylvaticy that is, growing in woods or forests, such as ,$Uch\;s sylvAtica, Angelica syl- 
vSstris. 

1754. And, Anally, .some arc al\dnCy that is, growing on the summits of mountains, such as Poa alpina, 
Epiibbiuni alpinum, and many of tlic mosses and lichens. 

1755. Vegetable soils are such as arc formed of vegetating or decayed plants themselves, 
to some of which the seeds of certiiin other plants are found to adhere, as being the only 
soil fitted to their gcniriination and dcvelopemciit. The plants springing from them are 
denominated Parasitical, as being plants that will vegetate neither in the water nor earth, 
but on certain other plants, to which they attach tliemselves by means of roots, that pene- 
trate the bark, and fiom the juices of which they do often, tliough not always, derive 
tlieir support. Tliis last circumstance constitutes the ground of a subdivision of parasi* 
tical plants, into such as adhere to the dead or inert parts of other plants, and such as 
adliere to living plants, and feed on their juices. 

1756. In tlic first &ubdivision wo may place parastlical mosses^ lichenSy and fungiy which are found as 
often, and in as great perfection, on the stumps of rotten trees, and on rotten pales and stakes, as on trees 
which are yet vegetating j whence it is also pUaiii that they do not derive their nourishment Irom the juices 
of tlie plants on which they grow, but from their dccayetl parts, and the atmosphere by which they arc 
surrounded ; the iilant to which they cling serving as a Iwsis of support 

1757 . 1 n the second siibdivi.sion wc may place all plants strictly pnrnsiticnly that is, all such as do actually 
abstract from the juices of the plant to winch they cling the nourishment necessary to the dcveloiiement 
of tlicir parts ; and of wlncli tlic most common, at least as being indigenous to Ilntain, arc the mUtlctoc, 
dodder, broom-rape, and a sort of tuber which grows on tJic root ofsadVon, and destroys it if allowed to 
sproaiL 

1758. The mistletoe {Viscum dlhmn) is found for the mo.st part on the apple tree ; but sometimes also 
on the oak. If its berry i.s made to adhere to the trunk or branch of either of the foregoing trees, whi<-h 
from its glutinous nature it may readily be made to do, it germinates by sending out a small globular body 
attached to a pedicle^ which after it ae<iuires a certain length bends towards the bark, whether above it or 
below it, into which it insinuates itself by menus of a num- 
ber of small fibres which it now protrudes, and by which it 
abstr.*u'fs from the plant the nourishment necessary to its 
future developement When the root has thus fixed itself 
in the bark of the supporting tree, the stein of the para- 
site begins to ascend, at first smooth and tapering, and of 
a pale green colour, but finally protiuding a multiplirity 
of branclics and leaves. It seems to have been thought 
by some botanists that the roots of the mistletoe penetrate 
even into the wood, ns well us through the bark. Hut the 
oliservatinns of Du Hamel show that tins opinion is not 
well foundeil. The roots are, indeed, often found within 
the wood, which they thus seem to have iK’iielrated by 
their own vegetating power : but the fact is, that they arc 
merely covered by the additional layers of wood which have 
been formed since the fibres first insinuated themselves 
into the bark. 

1759 . TAe Cfiscuta europet^ay or dodder (/Ig.200.;, though 
it is to be accounted a truly parasitical plant in the kssuc, is 
yet not originally so. F'or the seed of this plant, when it 
has fallen to the ground, takes root 01 iginally by sending 
down its radicle into the soil and elevating its stem into 
the air. It is not yet, therefore, a parasitical plant But 
the stem which is now elevated aliove the surface Jays hold 
of the first plant it meets witli, though it is particularly 

partial to hops and nettles, and twines itself around it, attaching itself by means of little parasitical roots, 
at the points of contact, and finally detaching itself firom the soil altogether by the decay of the original 
root, and becoming a truly parasitical plant Withering describes the plant in liis Arrangement as being 
originally parasitical ; but this is certainly not the fket. 

1760. The OroAdnchCy or broom.rape, which attaches itself by the root to the roots of other plants, is 
also to be regarded as being truly parasitical, though it sometimes sends out fibres which seem to draw 
nourishment firom the earth, it is found most frequently on tlie roots of clover and common broom, but 
also in various other places. 

1761. The Epiddndrumjlda Aeris it regarded also by botanists as a parasitical plant, because it is generally 
found growing on other trees. But as it is found to grow in old tan, it probably derives only support ftom 
tbe bark of trees, and not nourishment 

1762. Light is a body which has very considerable influence on the structure of vege- 
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tabl^ aiid some, r1sO| on tlieir habitation. The Fdngi d(f not require the usual inter- 
vention of day, in order to decompose carbonic acid gas, and can live and thrive with 
little or no light. In green plants, wliich require the action of light, the intensity 
requisite is very different in different species ; some require shady places, and hence the 
vegetable iiiliabitaiits of caves, and the plants which grow in the shades of forests ; others, 
and the greater number, require the direct action of the sun, and grow in exposed, 
elevated sites. Decandolle considers that the great difficulty of cultivating alpine plants 
in the gardens of plains, arises from the impossibility of giving tliem at once the fresh 
temperature and intense light which they find on high mountains. 

Sect. III. avU Causes affecting the Distribution Plants^ 

1763. liy the art of man plants may be inured to circumstances foreign from thdr usual 
habits^ Though plants in general are limited to certain habitations destined for them by 
nature, yet some are, and probably the greater number may be, inured to climates, soils, 
and situations, of which they are not inffigenous. The means used are acclimation and 
culture. 

1764. Acclimation seems to be most easily effected in going from a hot to a cold 
climate, particularly with herbaceous plants ; because it often iiappens that tlie frosts of 
winter are accompanied with snow, which shelters the plant from the incleitiCMicy of the 
atmosphere till the return of spring. Trees and shrubs, on the contrary, are aecl^natcd 
with more difficulty, because they cannot be so easily sheltered from tlie colds, owing m 
the greater length of their stems and branches. The acclimation, or naturalisation of 
vegetables has been attempted by two modes : by sowing the seeds of successive gener- 
ations, and by the difference of temperature produced by different aspects. But though 
the habits of individuals may be altered by what is called acclimation, tliat is, by dimi- 
nishing or increasing the supplies of nourishment and of heat, yet no art or device of man 
will alter the nature of tlie species. The potato, the kidneybean, the nasturtium, 
georgina, and many other plants which have been long in culture in Europe, and pro- 
pagated from seeds ripened there through innumerable generations, there is no reason to 
suppose are in the least degree more hardy than when first imported from Asia or South 
America. The same slight degree of autumnal frost l>lackens their leaves, and of spiing 
cold destroys tlieir germinating seeds. But as summer is nearly the same thing in all 
lands, the summer or annual plants of the tropics arc made to grow in the summers of 
the temperate zones, and, indeed, in general, the summer plants of any one country will 
grow in the summer climate of any oilier. The cucumber is grown in tlie fields in 
Egypt, and near Petersburg. 

1 765. Domesticated plants* ** Some plants,” Humboldt observes, which constitute 
the object of gardening and of agriculture, have time out of mind accompanied man 
from one end of the globe to the other. In Europe the vine followed the Greeks ; the 
wheat, tlie Romans ; and the cotton, the Arabs. In America, the 'I'ultiqucs carried 
with them the maize; and the potato and quinoa ( Chenopddium Quinba, of which the 
seeds are used) are found wherever have migrated the ancient Condinamarea. The 
migration of these plants is evident ; but their first country is as little known as that of 
the different races of men, which have been found in all parts of the globe from the 
earliest traditions.^’ {Geographic des PlarUes, p. 25.) 

1 766. The general effect if culture on jdants is that of enlarging all their parts ; but 
it often also alters the qualities, forms, and colours ; it never, however, alters their pri- 
mitive structure. The potato,” as Humboldt observes, “ cultivated in Chile, at nearly 
twelve thousand feet above tlic level of the sea, carries the same flower as in Siberia.” 

1 767. The culinary vegetables of our gardens, compared with the same species in their 
wild state, afford striking ]iroofs of the influence of culture on both the magnitude and 
qualities of plants. Nothing in regard to magnitude is more remarkable than in the case 
of the Rr^ssica tribe ; and nothing, in respect to quality, exceeds tlie change effected on 
the celery, the carrot, and the lettuce. 

1768. The influence of culture on fruits is not less remarkable. The peach, in its wild 
state in Media, is poisonous ; but cultivated in the plains of Ispahan and Egypt, it 
becomes one of die most delicious of fruits. Tlie effect of culture on the apple, pear, 
cherry, plum, and otlier fruits, is nearly as remarkable ; for iipt only tlie fruit and leaves, 
but the general habits of the tree, are altered in these and other species. The liistory of 
the migration of fruit trees has been commenced by ffickler, in a work {Gesckichte, &c.) 
which Humboldt has praised as equally curipus and philosqihieaL 

1769. The irfluence rf (mlture on piafUi ornament is great in most species. The 
parts of all plants are enlarged ; some are numerically increased, as in the case of double 
flowers ; and, what is most remarkable, even the colours are frequently changed, in the 
leaf, flower, and fruit. 

1770. The influence civilisation and culture, in increasing the number of plants in a 
fountry, is very considerable, and operates directly, by introducing new species for cul- 
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ture in gardens, fields, or tidiber-plantations ; and indirectly by acclimation and final 
naturalisation of many species, by the influence of winds and birds in scattering their 
seeds. The vine and the fig are not indigenous to France, but are now naturalised there 
by birds. In like manner the orange is naturalised in the south of Italy. Many plants 
of the Levant are naturalised both in France and Britain ; some, as the cabbage, cherry, 
and apple, were proliably naturalised ill England during its subjection to the Homans. 
The narrow-leaved elm was bnmght from the Holy l^nd during the crusades. Fba- 
seolus vulgkris and Impiitiens J^samina were broughL originally from India ; and, 
DatHra Stramonium, which is now naturalised in Europe, was brought originally from 
India or Abyssinia. Buckwheat and most species of com and peas came also from the 
East, and along with them several plairts found among corn only, such as Centaur^a 
C'yanus, Agrustemma Githago, Bdphanus Raphanistrurn, and A/yagrum sativum. The 
country whence the most valuable grasses migrated is not known. Bmce says he found 
the oat wild in Abyssinia, and wheat and millet have been found in a wild state in hilly 
situations in the East Indies. Rye and the potato were not known to the Romans. 
The country of the former Humboldt declares to be totally unknown. 

1771. The greatest refinement in culture consists in the succes^ul formation of artificial 
climates^ for the culture of tropical plants, in cold regions. Many^ vegetables, natives of 
the torrid zone, as the pine apple, the palm, &c., cannot be acclimated in temperate 
countries : but by means of hot-houscs of different kinds, tliey are grown, even on the 
borders of the frozen zone, to the highest degree of perfection ; and, in Britain, some of 
the tropical fruits, as tlie pine and melon, are brought to a greater size and better flavour 
than in their native habitations. Casting our eyes on man, and the effects of his industry, 
we see liiin spread on Uie plains and sides of mountains, from the Frozen Ocean to 
the equator, and every where wishing to assemble around him whatever is useful and 
agreeable of his own country or tliose of others. The more difficulties to surmount, tlie 
more rapidly are developed the moral faculties ; and thus the civilisation of a people is 
almost always in an inverse ratio vnth the fertility of the soil which they inhabit. What 
is tlie reason of this ? Humboldt asks. Habit and the love of native land. 

Skct. IV. Characteristic or Picturesque Distribution (f Vegetables* 

1 772. The social and antisocial habits of plants ate tlieir most remarkable characteristics. 
Like animals, they live in two classes : the one class grows alone and scattered, as Solk- 
num Dulcamilra, Lychnis dioica, Polygonum Bist6rta, Anthericum Liliago, &c, ; the 
other class unites in society, like ants or bees, covers immense surfaces, and excludes 
other species, such as Fragkria vdsca, Faccinium Myrtillus, Polygonum aviculkre, ^ra 
can^scens, idnus sylvi^stris, &c. Barton states that the Mitchclla ripens is the plant 
most extensively spread in North America, occupying all the ground between the 28® 
and 69® of north latitude; that the ^'rbutus uva ursi extends from New Jersey to the 72° 
of north latitude; while, on the contrary, Gordonia, Franklinta, and Dionae'o muscipula are 
found isolated in small spots. Associated plants are more common in the temperate zones 
than in tlie tropics, where vegetation is less uniform and more picturesque. In the tem- 
perate zones, the frequency of social plants, and the culture of man, have rendered the 
aspect of the country comparatively monotonous. Under the tropics, on the contrary, all 
sorts of forms are united ; thus cypresses and pines arc found in the forests of the Andes 
of Quindiu and of Mexico ; and bananas, palms, and bamboos in the valleys {Jig* 201.) ; 



but green meadows and the season of spring are wanting, for nature has reserved gifts 
for every region. « The valleys of tlie Andes,** Humboldt observes, “ are ornamented 
with bananail and palms; on the mountains are found oaks, firs, barberries, alders. 
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bnunbks, tueul b' isirowd of genm bcll«ve4 to belong oifly to countries of ^ north. 
Thus the iiihabilhnt of the equhioctlsl regions views ell the vegetsble fonns which nature 
has bestowed around him on the g^obe« J^eith*4?velopes to his eyes a ^pectade as^ 
varied aa the aaure vauk of heaven* which ooncealsAeatoeroC her const^laltopsT'* Tlie 
people of Europe do not enjoy the sameiulvaptt^. The tangtHsbing. |dadts,*slhioh tlie 
love of science or luxury culUvates in our hot-nouses, present only the shadow of the 
majesty of equinoctial vegetation ; but, by the richness of our language, we paint these 
Countries to tlie imagination* and cultivate man feels a happine^^ peculiar to civilisation. 

1773. featuivs of many plants are so obvious and characteri'itic, as to strike every 
general observer. The Scitaxninese, tree-heaths, firs and pines, Mimdss, climbeif, Cicti, 
grasses, lichens, mosses, palms, Equisetike», il/alvhcese, ^roldesD, Orchidea^, Xiliace», 
&c., fonn remarkable groups distingui&halde at first sight. Of these groups* the most 
beautiful arc the palms, Scitaminece, and Ziliaccae, which include the b^boos and plan- 
tains, tlie most splendid of umbrageous plants. 

J774. 7%e TKttive countries of plants may t^en he discovered by their featuresy in the 
same manner as the national distinctions winch are observable in the looks and colour of 
inunkind, and which ore effected cliicfly by climate. Asiatic plants arc rimiarkable for 
their superior beauty^ African plants for their tliick and succulent leaves, as in the case 
of the C^ti ; and American plants for the length and smoothness of their leaves, and for 
a sort of singularity in the shape of the flower and fruit. The flowers of Eur(^*an 
plants are but rarely beautiful, a great portion of them being amentaceous. TJants 
indigenous to polar and mountainous regions are generally low, with small compressed 
leaves ; but with flowers large in proportion. Plants indigenous to New Holland are 
distinguishable by small and dry leaves, which have often a shrivelled appearance. In 
Arabia they are low and dwarhsli ; in the Archipelago they are generally shrubby and 
furnished with prickles ; while, in the Canary Islands, many plants, which, in other 
countries, are merely herbs, assume the port of shrubs and trees. The slu-ubby plants of 
tlio Cape of Good Hope and New Holland exhibit a striking similarity. The shrubs and 
trees of tlie northern parts of Asia and America also arc very much alike ; which may be 
exemplified in the Platanus orientalis of the former, and in the PMtanus occidentMis of the 
latter, as well as in /'agus sylvfitiea and i»\igus latifdlia, or ^'"ccr cappadbeium and ^^er 
saccharlniim ; and yet the herbs and undershnibs of the two countries do not in the least 
correspond. “ A tissue of fibres,** Humboldt observes, more or less loose, vegetable 
colours more or less vivid, according to the chemical mixture of their elements, and the 
•force of the solar rays, are some of the causes which impress on the vegetables of each 
zone their characteristic features.** 

1775. The influence of the general aspect f vegilniion on the taste and imagination of a 
, people i the cL'ilerencc ia this respect between tiic munotonons oak and pine forests 
, of tlie temperate zones, and the picturesque assemblages of palms, mimosas, plantains, 

and bamboos of the tropios ; the influence of tlie nourishment, more or less stimulant, 
peculiar to different zones, on the character and energy of the passions ; these, Humboldt 
observes, unite the history of plants with tlic moral and political history of man. 

Sect. V. Systematic JH^ribution of Vegetables, 

1776. The distribution of plants, considered in respect to their systematic classifications, 
is worthy of notice. The three grand systematic iffvisions of plants arc Acotyleddncfle, 
Dicotylcdoncae, and Monocotyledoncro. A simplification of this division considers plants 
as agamous or phanerogamous, that is, without or with visible sexes. 

1777. Plants (f tisMe sexes. Taking the globe in zones, the temperate contain the 
greater part of all the phanerogamous or visible sexual species of plants. The equinoctial 
countries contain nearly ^ and Lapland only ^ part 

1778. Plants with the sexud parts invisible or indistinct. Taking the whole surface 

of tlie globe, the agamous filants, that is, M(xsc\, i^iingi, Fiici, &c., are to the phane- 
rogamous or perfect plants, nearly as 1 to 7 ; in the equinoctial countries as 1 to 5 ; in 
the temperate zones, as 2 to 5 ; in New Holland, & 2 to 11 ; in Fmnce, as 1 to 2 ; in 
Lapk^nd, Greenland, Iceland, and Scot)aild, they are as 1 to 1, or even more nuiderous 
than the phanerogamous plants. Within the tropics, agaruous plants grow Only on the 
summits of tlie liighest mountains. In several of (he of tlie Gulf of Carpentaria, 

'' havihg a<.Flota o£ phanerogamous plants exceeding 200 Ipecics, R. Brown did not ob. 
serve a single moss. ^ 

1779. In the whole glolke, the Ji^ifea^ierlbiiua, intruding the Gnunfneie* Xilikccjc, 

Scitominea!, Brn to the whole of the p^c*et plants ^ 1 to in thtUomperate zones 
(between 36^ and 52^) as one to 4^ and in the polaj^t^ions as I to 20. In Germany, 
the Monocotyleddneie are to the total number of aggies as 1 to ^ In France aal to 
49 } in New Holland tlie tliree grand divisions of 'fikutfs, begiiming wi^i the Acoiyle- 
^doue^c, are nearly as 1, and 74 . ^ ' 

1780. DiLOtyledbnciB, In,tlie whole globe, the MonocotyJeddnew are cstimatcxlly 



H. (Oeff. Item on ike JSo#» ^ 2W« ^sp., 1814.)» firofti Bfertdon’s S^iojasif^ to be 

to the J^eotyleddiieee {m S lib 11 ; or, ^th the additfoti of uhdeecribed plants, as 2 tp U 
^rmA the caHQtpr to SO° of north latittld% they Wei aa I to d* ^ In the higher latiUuies a 
giuduj^ininutiotk or DicOtyled^heaD takes place, until in about 6Q^ north latitude and 
50° aoul^h Ibtibidd theyWrcely e^Ual^alf theh^intem^cal proportions* The ferns in 
the tempcvate regions are to tlie whole^mimber of species as 1, 2» and 5 ; that H in the 
polar re^ons as 1, ia the temperate co|Ai»tries as S, and in the intertropical regions as 5. 
1ft Franck, tbms fohni^ part of -the phanerogamous plants ; in Germany, in Lap- 
land 

1781* The Ttaturai orders of perfect, or phanerogan^otis, plants arc variously dis- 
tributed in ditifeiient counlries. The following Table gives a general view of tiie relative 
propordons of^everai natural orders of perfect plants in France, Germany, and Lapland. 


' * 

Katnes cf Natural Orders 


Number of Species in 
different Countries 

Ratid of each Famllv to 
whole of the Phaneio- 
gamoub plaiita in these 
CoimtTius. 

a .. ^ 




Tran 

Germ 

Lap! 

Fran 

Germ 

Lapl 

Cypei'bldese 

-• 

. 

nt 

102 

55 

1 

15 

1 

Gratpincse ^ 

- 

- 

2St 

l-l 3 

40 


1 

TT 

A 

jdneeae 

- 

- 

42 

20 

20 

ffb 

1 

1 

1 These till ce Families together 

460 

265 

121 

8 

1 

1 

Orchideai 

- 

- 

n\ 

4i 

11 

cV 

A 

A 

LaNata^ 

. 

.. 

1 10 

72 

7 

* 

it 

A 

A 

,v 

llhinanthCa? et Scrophulaiincsc 

- 

147 

76 

17 

A 

^oiagineae 

- 

- 

40 

26 

6 

It 

A 

>\ 

Ericea? ct Jiliododcndrea* 

- 

20 

21 

20 

ills 

A 

1 

Compdsitaj 

- 

- 

400 

208 

38 

1 

i 

h 

UinbellSferaj 

- 

- 

170 

86 

0 

A 

C'rucifcrro 

- 

- 

190 

106 

22 

tV 

A 

is 

Jlialvacea? 

. 

- 

25 

8 

— 

115 



Carjophyllea* 

- 

- 

16 5 

71 

29 

A 

if 

A 

Legumindsdc 

- 

- 

230 

06 

14 


A 

A 

jEuphdrbwir//* 

- 

- 

51 

18 

1 

❖ 

tit 


Amentacea? 


. 

69 

48 

23 


1 

3y 

^»65 

A 

ConSferie 

- 

- 

19 

7 

S 

iji 

1^5 




06 t5 

1881 

407 





1782. The most nntvcrsal pla7iU arc the agmiotis 
&milies. Their germs aie the only ones which nature 
dcvelopcb spontaneously in all climates. Tlie J’oly- 
trichiim conmiunc grows in all latitudes; 

in EurojiG and under Uie equatoi ; on high mountains 
and on a level with the sea; in short, wlicrevci time 
is shade and humidity. No phanerogamous plants luve 
organs sufiiciently flexible to aceomdtlate theini^elvcb in 
this manner to every zone. The ^Islne media, Fia- 
garia v^'sea, and iSbt&^pm ha\e been supposed to 

enjoy this advantage ; but ml that can be ^id is, that 
these plants are very much spiCcuh bke tlie people of the 
race of Caucasus, in the northcin part of the onuentcon- 
tineiit- {Hpmholdjt*) 



Sect. VI. J^on(n9dc9( f^e^aileSn 

1789» The plants ^phyed m*%iSian economy differ in d^erent climates nnd 

4?^np(ksi but some, ife tife cereaigrflSsscs, ar#in unijKcrsal use ; and otliers, as the banftna 
IfUd plantuir,.-ofily in the coOntrius w1nblCpiiodi^ei<tfaein«^ 

1784. T%e yeadActyrn of the temperate dimates is chiefly wheat and maize ; of the hot 
climates, ncc, and of the cbldcsi dlifnalbs. barley. 
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Paht II. 


1785. The edible roots of the old world ore cluefly the ya^i sweet potato, onion, carrot, 
and turnip ; of the new, the potale. 

1786. The oleraceous herbs of temperate climates arc chiefly the J9rassica fam^ily, and 
other CrucifercB. In hot climates potherbs are little used. Legumes, os tlie pea, bean, 
and kidneybean, are in general use in most parts pf the old world. 

J787. The fruits of the northern hemisphere bSong chiefly to the orders of Pom^eac, 
^mygdalineoe, Grossulkrice, ifusacese, Fidceee, and Amenticese. 

1788. The fruifs (\f the East Indies belong chiefly to Afyrtkccad, Outtifera?, Aurantikeeae, ’Muahee^e, 

P&lms, Cucurbit&ccae, Myriaticese, &c. • 

1789. The fruits of China arc chiefly of the orders of Aurantikccu, JV/yrt^cea^, ilhdiranee, Pomllcc£e, 
^mygdalinca;, P4lmae, &c. 

1790. The fruits cf Africa belong to Sajjhteee, Pilnue, Chrygobaliknea>, Guttlfer®, Apoc^oeaSf Fapilionliceae, 
Mushcc^, and Cucurbit&cca;. 

1791. The fruAts of South America belong to Anoniicra^, Myrtirem, Pcrcbintucoa:, Myristlccae, Pdlmee, 
BrovacUdeetet Sapbtete, /.aurine^e, Chrysobalkneae, Musdcc^p, Papiliuudces, and Pdssiflbreie. 

1792, The imst showt^ herbaceous Jloivers of the temperate zone belong to Poskccro, 
Xiliacese, /ridcse, Xriciiicsc, PanuncuUcca;, PrimulkccaB, Carj'ophyllese, Genti^ne^, &:c, 
Tliose of the torrid zone belong to the Scitaminc;e, Amaryllidt’^, Bignonidcc<p, Mela- 
stomkceic, Magnolidq^/^, Fapilionaceac, ^pocyuca;, &c. 

1783. The most useful timber trees of temperate climates arc of the pine or fir kind ; of worm climates^ 
the palm and bamboo. The uaiversat agricultural order is the Qramiiiete. 

Sect. VII. Arithmetical Distribution of Vegetables. 

1794. The total number of species of plants known, amounted in 1820 to about 44,000, 
of wliich .*18,000 have been described. According to Humboldt and 11. Brown, they 
are thus distributed: — in Europe 7000; in temperate Asia 1500 ; in equinoctial Asia 
and the adjacent islands 4500 ; in Africa 3000 ; in temperate America, in both hemi- 
spheres, 4000; in equinoctial America 13,000; in New llolland and tlie islands of the 
Pacific Ocean 5000 ; — in all 38,000. In Spitsbergen there are 30 species of perfect 
plants; in Lapland 534; in Iceland 533; in Sweden 1299; in Scollaiul 900; in Bri- 
tain upwards of 1400 ; in Brandenburg 2000 ; in Piedmont 2800 ; in Jamaica, 
gascar, and the coast of Coromandel, from 4000 to 50(X), It is now (anno 1829) 
Iwlieved that there may be from 100,000 to 200,000 species of plants. Such is the 
progress of discovci 7 and of ideas. 

Sect. VIII. Distribution of the British Flora, indigenous and exotic. 

1795. Nearli/ thirti/ thousaml species are enumerated in Loudon’s H6rtus BHlannicns, 
including all tlie indigenous species of Afiisci, pYingi, i'^hei, A'\Qre, and Xichencs, 

1796. The natives of Jiritain, flowering ])lants, which enter into this Hortus aro 
upwards of 1400 species; but the native British Flora contains in all above 33(XJ 
S]iecies. Of these there are about 1437 cotylcdoiious plants, and nearly 1893 imperfect, 
or what are termed, in the Jussieuean system, Acotyleddnece. 

1797. Of the coti/lcdonous or perfect 2 dants, 182 arc trees or shrubs; 8.55 are peren- 
nials; 60 are biennials; and 340 annuals. Of the trees and slirubs, 47 arc trees; 25 
above 30 feet high, and the remainder under 30, but above 10 feet high. Of the peren- 
nials 83 are grasses ; the next greatest number belong to the first two orders of tlie 
class PentAiidria ; the next to tlie Syngeiiesia; and the third to Monce'eia Triandria, or 
the C^porAceaJ of Jussieu, coinprel lending cliicfly the genus Carex. Most of the bien- 
nials belong to the first order of the 1 9th cla.s.s, and tlie first two orders of Pciitundria. 
There arc 41 annual grasses ; 52 annuals belong to the first two orders of Pentdndria; 
and the next greatest number of annuals to Diad<^‘lphia Decdndria, which includes the 
trefoils and vetches. 

1798. Of the acotpledonovs, or imperfect plants ^ 8(X) are i^ngi ; 18 A'lgoc; 373 
Xicheiies ; 85 Ilep^ticie ; 4G0 J/fisci ; and 130 Xilices; according to a rude estimate 
formed in 1820. 

1799. In regard to the distribution if the jicrfect 'plants as to elevation, little or nothing 
has been yet generalised on the subject. In regard to soils, 276 are found In bogs, and 
marshy or moist places ; 140 on the sea shores ; 128 in Ctdlivated grounds; 121 in mea- 
dows and pastures; 78 in sandy grounds ; 76 in hedges and on hedge biinks ; 70 on 
chalky and other c^carcoiis soils ; 64 on heaths ; 60 in woorls ; 30 on walls ; 29 on 
rocks; and 19 on ssalt marshes ; reckoning from Galpine’s British Flora, 1820. 

18cb.. In the distribution if the impe feet plants, the Xllices prevail in rocky places and 
waates ; most of the J/fjsci, J^epaticje, and Xichencs, on rocks and trees ; most of the 
X’hci aod A'lgee in the sea; aqd of the iPdngi, on decaying vegetable bodies, especially 
trunks of trees^ manures, &c. 



Boose 1. DISTRIBUTION OF THE BRITISH FLORA. £75 

1801. In respect to geographical distribution^ t^e mountainous and liilly districts of 
England and Soutli Wales are most prolific ; the grcal^st number, according to extent of 
surfacer-are found in England and Wak^ and tlie amplest number in Ireland. 

1 802. The genera of the native British Flora enter into 23 classes and 71 orders of the 
former, and 8 classes and 121 orders cf the latter system. 

1 803. With respect to the uses or ap^icatUm of the native Flora, there arc about 1 8 sorts 
of wild fruits which may be eaten, exclusive of the wild apple and pear ; but only the 
pear, apple, plum, currant, raspberry, strawberry, and cranberry, are gathered wild, or 
cultivated in gardens. There are about 20 boiling culinary plants natives, including the 
cabbage, sea-kale, asparagus, turnip, carrot, and parsnej .. 'Hiere are about the same 
numl)cr of spinaceous plants, salading, and pot and sweet herbs, which may be used, but 
of which a few only enter into the dietetics of modern cooks. Tliere are 3 fungi, in 
general use, the mushroom, truffle, and morel ; and various others, as well as about 8 
species of sea-weeds, are occasionally eaten. 'Fhcre are about 6 native plants cultivated as 
florist’s flowers, including the Primula elatior. Crocus, jVarcissiis, Di^nthiis, &c. Nearly 
100 grasses, clovers, and leguminous plants arc used in agriculture, or serve in their native 
places of growth as pasturage for cattle. Two native plants, the oat and the big or wild 
barley, are cultivated as farinaceous grains. Most of the trees are «sed in the mechanical 
arts, for fuel, or for tanning : one plant, the flax, not aboriginal, but now naturalised, 
affords fibre for the manufacture of linen clotli. Various plants yield coloured juices 
which may be, and in part arc, used in dyeing ; and some hundred species have been, and 
a few are still, used in medicine. About 20 cotyledonous plants, and above 50 acotyle- 
donous, ebiefly fungi, are, or are reputed to be, poisonous, both to men and cattle. 

1804. By the artificial Flora of Britain, wc understand such of the native plants as 
admit of preservation or culture in gardens; and such exotics as are grown there, wiiether 
in the open ground, or in different descriptions of plant habitations. The total number 
of species which compose this Flora, or Hortus Britannicus, as taken from Sweet’s cata- 
logue of 1819, is about 1.3,000, including botanists' varieties, and excluding agamous 
plants. This Flora may be considered in regard to the countries whence the plants were 
introduced ; the periods of their introduction ; their obvious divisions ; their systematic 
classification ; tlieir garden habitations; their application ; tmd their native habitations. 

180.5. With respect to the native countries of the arlfcial Jlora, or Hdrtus Britannicus, 
of 970 species, they are unknown; the remaining 1 2,000 species were first introduced 
from the following : — 


Europic. 

Asia. 

Africa. 

America. 

Continent. 

Continent. 


Continent, 


iV Continent. 

iV. Conti/tent 1 

S, of Europe - (iW 

East Indies - 
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Capo of Goodl 
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Mexico - - 102 
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Siberia . 
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Peru . , . Ti 

Carolina - 

mm 

Italy - . - 202 

Levant - 

21G 

Rarbary - . 

77 

Brazil . - - 74 

Virgini.i - 


Hungary - - 17G 

China 
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Egypt - - 

Morocco - - 

G9 
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88 

Austria - - 171 

(Caucasus - 

G7 

13 
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Missouri - 

24 
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Persia 

37 

Sierra Leone - 

12 

('ar.ieeas - - 21 

I..ouisiana 

18 

Switzerland - 117 

Japan 

3G 

Guinea < 

11 

('bile . - 29 

Georgia 

16 
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Syria - - - 

19 

Abyssinia 

S 
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Florida . 

9 

Various other) .... 
Parts . 5 ^ 

Various other) 

82 
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8 
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51 
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America and 


Islands. 

Islands. 




S. Islafids. 

the United 

r 

Madeira . . lit 

New So. Wales 
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Islands. 


Cayenne - - 9 

States - . 


Candia . . GG 

New Holland 
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Canaries - - 

82 

Falkland ) n 



Other Islands . STiS 

Ceylon 

31 

Tenon fl'e 

21 

Islands - 3 

N Islands. 

Britain . - 1400 

Van Dieman's ) 

81 

St. Helena 

6 

Terra del ) . 

Fuego - 3 ^ 

West Indies - 
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Cape Verde ) 
Islands 3 

1 

Jamaica - . 

248 


Otlier Islands 

73 

i 

Bahamas . . 

9 







Other Islands 
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. . . 
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13,140 



1806. With respect to the dates of the introduction of the exotics from those countries, 
not any arc known before the time of Gerard, in Henry VIII.’s reign. From tliis 
author and Trew, it appears that 47 species were introduced in or before 1548, including 
the apricot, ftg, pomegranate, &V. Those previously introduced, of which tJie dates are 
unknown, may be considered as left here by the Romans, or afterwards brought over 
from France, Italy, and Spain^ by the ecclesiastics, and preserved iq the giu'^ens of the 

T 2 
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religious bouses. Heniy died in 1547 ; but the plants introduced in the year after his 
death may bo considered as properly belonging to his reign. 


JSdrv. VI. 1647 to 1663. During this tTOublnus reign, only 
Mven exotic species were addetl to the Urltlsh garden, chiefly 
by Ur. Turner, director of the Duke of boinerbvt'H (tli Lord 
J^oiector) garden at Sron Houhc. 

Maiy, lisa to 1 S6H. No plantt Introduced. 

Eltziibetk. l66Mtolfl()3. 633 species were Introduced durln/r 
tills reign. Of these, U'yh are enumerated in the flr^t edition «if 
Uerard's Herl/af, uubll^hed 1667. Xlrakc’H royage round the 
World, Halcigh's discoveries in North Aiiicrica, and the con- 
Kequent intnxluction of tlie tobacco and potato, took plige 
during this reign. 

Janet 1. Ib03 to 1626. Only 20 plants introduced during 
this period. 

Charlei I 1625 to 1649. 331 plants introdiw oil, which are 
chiefly nientiuned by Parkinson, the first edition of whose 
work was published in 1 629. Parkinson was the king's herbalist, 
and Trad^ant his kitilwn-gardener A taste for plants began 
to appear among tlie higher ilassea during this reign; yarlous 
private gentlemen had botanic gardoiui; and scvt‘r,d Ixindon 
inercliants procured seeds and plants for Lobcl, Johnston, and 
I'arkinson, through llieir foreign correspondents. 

O. and II, CromnvU. 16t9tol668. 96 plants introduced by 
the same means as liefore. Cromwell oiicourag.xl agriculture; 
but the pait he acted left no leisure for any dcsiription of 
elegant or refined ciiloyment. 

Chartet II. 1660 to 1665. 162 idants introduieii chiefly 
tneniioned by llay, Morrison, anil dilFerent writeni in the 
Trantaehtmt qf the Ruual Siicida, founded in 1663. The 
Oxford and Cliclsea garm-iis were founded, or enlarged, during 
this reign. Sir llan, Sluane .and Cvflyn flourished. Many 
native plants were now brought luto notice by llay and \Vil- 
lougliby. 

Jaifietll. 16S.5 to 16S6. 44 plantK Inttoiliiced. 

IVilhnm aiul Maru. 16SS to lltVi. ‘A'tH species introiliiced, 
ehleilv fnini the A\\;st Indies, and tlirough Sir ll.nw Sloane 
and Ine ( hcl'.ea garden Plukenet hucciedeil Parkinson as 
royal berlialist during tills reign; and botanists were sent 
f'loin England, for Uic first limt, to evniori' foreign lounlrlis. 
As in the two former reigns griiat ailAitions weic now mail.; 
to the Indigenous Flora, by llay, Silib.'tid, Johnson, and 
others. Manj of the 60 i,|>ecie8 annually ]ireseiitcd to the 
Royal Society were natives 

Anne. 1702 to 1711. 230 plants, in great part from the 
East and ^I'est Indies, and through the ChcIsca garden. 


Oeorgel. 1714 to 1727. 182 plants, chiefly through th« 

Chelseii garden. 

Georee H. 1727 to 1760. 1770 plants, almost entirely 

throut^i the Chelsea gardeti, now in Its zenith of fame under 
Miller. 37.0 of these iilnnts are stated as introduced in 1730 
and 17.31, the latter being the year in which Uie first folio 
edition ot the Canleneri’ and IMauiale’ Diitioiuiry appearcil. 
239 in 17>39, in which year tlie 4th edition of the same work 
•ed 196 in 1762, and above 4(M) in 1768 and 1769, 
subsequent editions were puhlishtyl. In the last, In 
1763, the number of plants cultivated in England Is stated to 
be more than double the number contained In the edition ofv 
1731. 

Oeorfre 111. 1760 to 1817. 6766 plants introduced, or con- 
siderably aliove half the numlier of exotics now in tlie gardens 
of this country. This is to be accounted for from the wneral 
progress of civilisation, .and the gre^t extension of British 
power and influence in every qiurter of the world; especially 
111 the East Indies, at tlie Caiie of Good Iloiw, and New 
South \V.iIes. I'he increiising liberality of intercourse which 
now iibtaiiiefl among the leorneil of all lountries, must • 
also lie taken into account, hy which, notwithstanding the 
existence of political dilibrences, peace reigned and commerco 
flouildual in the world of science. George III. may also bo 
g.iid to have encouraged botany, .ddod hy Ute advice, assistance, 
nndunwearud efl'oris of tlut’distinguished patron of scliuice, 
bir .foseph lltnks ; and the garden ^ . Kew, and Its late curator, 
Alton, became the Chelse.i g.irden and the Miller ot tills reign. 
Most of tlie new plants were sent there, and first described in 
the IIiMua Knvi^fmt. 'I'ho next greatest mimbr^m were pro- 
cured by the .activity of tiic London iiurseiymen, ..sjxa lally 
J.c-e, and Jaiddiges, and described in the linfanietil ^ me 
Aiulrcw’s Heathtnfi the Botunual Reguier ; laiddlges' Cainnei, 
and other works The gre.atost number of plants intro<1uced in 
.any one year, during tliis puriocl, b 336 in 1800, cliie^ heaths 
and prote.a.s from ttie ('ape of Go<id Hope, taken from the 
The following Ore the numbers annually in- 
e that peiiod — 


ISOl. . 
1802. - 


1810. 

- 68 

1814. 


1803. . 

1807. 

1811. 

. 149 

1815. 

192 

1801. . 


1812. . 

• 316 

1816. 

301 


Annual Am age of 17 years, ending 1816, 156 .species. 


1807. With respect to the obvums character of the nrtificuil FJora^ 3.^0 species arc hardy 
trees or shrubs ; of these SJ70 aie trees above 10, and 1(X) trees above iiO feet, high. Of 
these, tlie larch, spruce fir, silver fir, and Tionibardy poplar sometimes attain the height 
of 100 feet. Above 400 sjyccies are hardy grasses. Of the tender exotics, the majority 
arc trees or slirubs, and the next in number annuals and bulbs. The colours of the 
blossoms arc generally rieJi and vivid in proportion to the warmth of the climate of 
which the plants are natives. 

1 808. Purchasable Pritish Flora, Tlic whole of the plants enumerated as forming tlie 
British Flora, arc probably not at any one time all in existence in Britain. Many of them, 
especially the exotic species which were introduced at Kew, liavc been lost there through 
accidents or diseases, and arc wanting for a time till new seeds or plants are obtained from 
abroad. Had tliey been distributed among the nurserymen, they w'ould have been 
abundantly multiplied and spread over the couritry. Casualties happen even to hardy 
plants, and a species which at one time is to be found in moderate quantities in the nur- 
series is at another period comparatively scarce. Thus, if we reduce the actual number 
of species to be found in cultivation at one lime to from 9000 to 10,000, it will be found 
nearer the truth. In the public nurseries, varietic.s are very much cultivated, in order, 
as it were, to place the beauties of esteemed species in different points of view; or to 
produce in vegetables something analogous to what are called vaiiations in musical com- 
positions. "I'lie follmving may be considered as a popular or horticultural distribution 
of the species and varieties obtainable from British nurseries. It is taken from a cata- 
logue entitled ProdromiiSj &c. ; or Forerunner of the collection in Page’s Southampton 
nursery-garden, said to be drawn up by L. Kennedy (late of the Hammersmith nursery), 
and published in 1818. 


1809. Hardy Plants, 


Trees above .30 feet high - 
Trees undiv .Mgnd above 10 
fi«tlilgh f'- - - 

Deciduous shnitis 
Roses, doubli' and single 
Bvergnten shrubs 


Sp SiVnr. 
- 100 
]• 200 
500 
330 
400 


Rp. Se Vnr. 

Hardy climbing shrubs - • 130 

I li^rbaceoiis ]ilaii(a ... 2800 

Gi asses intrudiiced In botanic t 
collections - . J 

RiiUious-rooted plants • • 250 

Ai|uallcs ..... 60 


Manh plants 
Biennials 


Sp.AVki 

- 70 

- 300 


1610. Green-house and Dry-stove plantu 


Trees and Shrubs 

Heodts ■ * * /' 

Geranhuns • 

Brauita - 


Ip.&Var. 

- 1460 

. 400 

. 1.60 

- 120 


rUmhers - 
Succulents 

Mi'^ymbryanthemuim 
Bulbous-rooted plants 


8p.5EYBr. Sp.&Var. 

90 Herbaeaoos and itamlais plants 340 

- - 170 

• • 180 Total 8180 

. m 800 
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1811. Hot-house Plants, 


I'reeii and shrubs 
Cliinben 

Succulent plants 
Bulliuus-rouud plants 
Herbaceous 

Sp.A Var- 

- 850 
160 

- 130 

. - - 80 

- ^ 170 

Aquatics - . . 

Keedy or scitamlneoua 

8p. & V’ttr. 

2.5 

65 

TotaiTiM 

1812. 

. Annuals, native and exotic. 



Hardr 

Half hardy 

Tender 

Esculent 


Sp.AViir. 

300 

140 

. 100 
- 200 

Used in agriculture exclusive of grasses 

♦ 

8p.& Var. 
80 

ToUl 820 

Total, 

Hardy, 

4580; green-hou.se and dry-stove, .3180; hot-house, 1463; 

annuals. 


820; total, 10,043; of tJicsc, above 3000 may be considered as varieties, so that the 
actual Hortus procurable in British nurseries may be estimated, as to the British Hortus 
of books, as 7 to 12, or including the cryptogamous plants, as 8 to 12. 


1813. With respect to the application of the jmrchasnhle Flora oj^ Pritainy including 
species and varieties, we submit the following as only a rude outline, tJie subject not 
admitting of perfect accuracy from the ever-changing number of viyieties. 


1834, Varieties of Fruit-treeSy and Fruit-bearing PlaiitSy for Sale in British Nurseries. 


Apples - • 

Pears 

Meillars 

Quinres 

^vices 

Or.inces and T^iiiiuns 
Peaches 
Nei ifiriiics 
Almonds 


Sp. & V’ar. 

- fiOO Apricots 

400 Plums 

- 1 Chcrrie. 

- a Ura|ics 

- 4 Figs 

* fiO (rooscbcirics 

100 Currants 

- 50 Kaspberrii’s 

- 6 Straw berries 


Sp. St Var. 
30 
l.M) 
100 
l.OO 
Mi 

- WO 
4 

10 

40 


rranliorry 

Mill hi rues 

Fi'Urts 

Walmils 

riiistnuts 

Mi Inns 

I'iiie-ii]']ilo8 


Sp. St V ai 

2 

6 

3 


Total in ordinary nursery raiaIngut'S 1(K)6 


1815. Esculent Herbaceous Plants, annuals and perenni.iK, used in Horticulture. 


Galili.ig« tnbe 
liOgnininiiiis plants 
£bi ulent roots 
SpliK-iceous plants 
Alli.icooiis punUi 
As]>atagininis plruits 
Acetaccoiib plants 


Sp. Var. 

1 35 Pol hcibs and gamlshings 

3 30 Sweetluibb 

10 45 Plants us«l m ronfi'ctionary 1 

C 10 and domc'btic niedu me J 
7 18 Plants used as preserves and I. 

11 18 pickles • 5 

25 40 


1816. Florists* Flowers, used in Floriculture. 


tip. \’.nr. 

11 in 

12 20 
14 IS 
12 20 


Sp.Var 

Kdible wild plants which 1 .i 

may be U'-cd - - J- at 

KfJibli' luTigi . - .3 3 

I'ldible fuel • > 8 K 

Total IM 377 


Bulbotu.rofiial Plunt» 
Ifyaniitlw 
Tulips 
Crocuses 
Narcissus 
Irises 
Fnliilarits 
('rown-lmperials 
JDens canls 


Sp. 5t Var. 

200 
3<MI 
100 
200 
GO 


raiUliinims 
Otlier soils 

tilmms hhM Plan 
Auriculas 
Po1>aiithtLsc's 
PrliiiriKM-s • • 

Cowslips 
Pinks 
( 'arnations 


Sp.& Var. 
10 
IfM) 

200 
UK) 
20 
10 
200 
300 


D.ihlias . ■ 400 

J’leoiiles - - - 20 

Hammculuses - - .300 

Anemones ... 200 


Total 2fiCr» 


1817. Hardy Timber-trees 
Laudbcape-gardcniiig. 


and Shrubs, used 


in Arboriculture, Floriculture, and 


Trees planted for tiinlier 
Trees planiud for other useful pnqioses 
Treves pMiited for omaineut 
IlecIge'planiR 


Sp. Sc Var. Sp. Sc Var. 

- 100 Shrubs planted for various uses, as fnel, charcoal,! n,, 

- 20 bark, firewocMl, d:e. - - - - j 

1.80 

10 Total .’I.K) 


1818. Agricultural Herbaceous Plants, grown for Food for Men and Cattle, and for 
use in various Arts. 


©p. var. 

Grains for human food - • - - 4 20 Plants nscrl for dveiiig' 

Li-guminoua seeds • • - 4 10 Pl.ints used fur the clothing arts 

Boots - • - - - 6 20 Sea plants used . . , 

Herbage plants, not grasses - - • 0 1.5 Mosses list'd m dN ring 

Herbage grasses, and grasses for grains for the lnfe-1 o.) MosbOs iisud for various pniiioses in the arts 

rioT animals - - - - j*' 

Plants used for flimibhlng oils and cbsences • 6 5 


Sp Var. 
2 2 
2 2 
C h 
1 I 
6 6 

Toul 


1819. Miscellaneous applications of Hardy Perennials, native and exotic. 

Sp. & Var. 

Border-flowers, or such as are used in floacr gar- I Used for dibtilbition and perfumery 

dens and blimhberles, in ordinary eases about J 
Used m the modem phariTiAtoiiajlBS > - 50 

Bold by hertmlistb, and used by quacks and Irregu-l 20 
lor iiractluoners - - - J 


Sp.&Vnr. 

20 


Total 870 


1820. Application of curious hot-house exotics, or such plants (f ornament as require the 
protection of glass. Of these there are in ordinary green-houses seldom more than 100 
species and varieties, and not more than half that number in most of our plant-stoves. 
Hie remainder of tliis class are confined to the . public and private botanic garden.s, and 
to eminent public nurseric.s. Many of tliis division are of great importance in their na- 
tive countries, as the indigo, su^rar-care, te^^lree, cinnamon, Ac. ; the mango, durion, 
and other excellent fruits; the palms, bamboos^ &c. Even some, hcr^lprfated as entirely 
ornamental, afford useful products in their own countries ; as tlic cl^el1ia,;fi»n-flower, 
&c., from the seeds of which oils are expressed in China and America. Tlie cultivation 
" T .3 
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or preservation of living specimens of these plants, therefore, in our green-houses and 
stoves, is an entertainment at once rational and useful ; as many species at length become 
acclimated, and some even naturalised ; and uses may in time be discovered for such as 
are now merely looked on as objects of curiosity, llut tliat they contribute to elegant 
enjoyment, it is quite enough to justify much in^re than all the care that is taken to ob- 
tain and preserve them ; for 'what is life when it docs not exceed mere obedience to the 
animal instincts? 

1821. With respect to t/ie native habitations of the exotic part of the British HortuSy 
little can be advanced with certainty. In general it would appear that moist and mo- 
derately warm climates, and irregular surfaces are most prolific in species ; and, judging 
of the whole world from Europe, we should venture to consider half tlie species of plants 
in existence as growing in soft and rather moist grounds, whether low or elevated. Tlie 
soil of surfaces constently moist, or inclining to be moist, whether watered from the at- 
mosphere or from subterraneous sources, is generally found to be minutely divided, and 
of a black vegetable or peaty nature. Immense tracts in Russia and America are of 
this description, and, even when dry, resist evaporation better than any other. In such 
soils, Uie roots of plants are generally small and finely divided, as those of the heaths, 
most bog plants, and'hearly all the American shrubs. ITie next sort of habitation most 
prolific in species, appears to us to be arenaceous soils in temperalL climates, and in pro- 
portion to tlieir moisture. Here the roots of plants are also small, but less so than in 
soils of the former description. On rocky and calcareous soils the roots of plants are 
generally strong and woody, or at least long and penetrating. In clayey habitations, 
exclusive of the alluvial deposits of rivers, few plants arc found, and these generally 
grasses, strong fibrous-rooted herbaceous plants, or tap-rooted trees. Such at least is 
the amount of our generalisations ; but as our observation has been limited to Europe, 
and does not even extend to the whole of it, those who have visited Africa and Asia are 
much more capable of illustrating the subject. One conclusion, we think, the cultivator 
is fully entitled to draw, that tlie greater number of plants, native or foreign, W'ill thrive 
best in light soil, such as a mixture of soft, black, vegetable mould or peat and fine sand 
kept moderately moist ; and that on receiving unknown plants or seeds, of the native 
sites of which lie is ignorant, he will err on the safe side by placing them in such soils 
rather than in any other ; avoiding, most of all, clayey and Jiighly manured soils, as only 
fit for certain kinds of plants constitutionally robust, or suited to become monstrous by 
culture. 

1822. The TTiirtus Bnlminicus (f 1829 contains nearly 80,000 species and varieties, 
and the Purchasable Flora of Britain of tJie same year, contains at least 1000 species and 
varieties, more than it did in the )ejir 1818 when the above estimate was formed; but 
the relative proportions of the distribution cannot he materially diiFerent now from what 
they were then, for which reason we liavc not dcemcil it requisite to go a second time 
tliroiigii the labour of enumeration, for the sake of a result wliich is by no means essential 
to a work like the present. 


Chap. VIL 

Origin and Principles of CulturCy as derived from the Sludi/ of Vegetables. 

1828. The final object of all the sciences is their application to purposes subservient to 
the wants and desires of men. The study of the vegetable kingdom is one of the most 
important in this point of view, as directly subservient to the arts which supply food, 
clothing, and medicine ; and indirectly to thost* which supply houses, machines for con- 
veying ns by land or by w itcr, and in short almost every comfort and luxury. Without 
the aid of the vegetable kingdom, few mineral Iwdies would be employed in the arts, 
and the great majority of animals, whether used by man as labourers, or as food, could 
not live. 

1824. Jgricnlture and gardening are the two arts w' ich embrace the whole business 
of cultivating vegetables, to whatever purj)ose they are applied by civilised man. 
Their fundamental principles, as arts of culture, arc the same; they are for the roost 
part suggested by nature, and explained by vegetable chemistry and physiology 
(Chap. III. and IV.); and most of them have been put in practice by man for 
an unknown length of time, without much reference to principles. All that is neces- 
sary, therefore, for eficcting this branch of culture, is to imitate the liabitation, and to 
propagate. This is, or ought to be, the case, wherevcr*plants are grown for medical or 
botanical purposes^ as in herb and botanic gardens. Nature is here imitated as exactly 
as possilde> and results are productions resembling, as nearly as possible, those of 
nature. 
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1825. To increase the number and ww/irowr the nutritive gualUies of plants, it is neces- 
sary to facilitate their mode of nutrition, by removing all obstacles to the progress of the 
plant. These obsUicIes may cither exist under or above tlie surface ; and hence tlie ori- 
gin of draining, clearing from surface incumbrances, and the various operations, as digging, 
ploughing, &c. , for pulverising the sq^. Nature suggests this in accidental ruptures of 
the surface, broken banks, the alluvial deposits from overflowing rivers, and the eartli 
thrown up by underground animals. Many of the vegetables within the influence of 
auch accidents are destroyed, but such as remain are ameliorated in quality, and the 
reason is, their food is increased, because their roots being enabled to take a more 
extensive range, more is brought within their reach. 

I82e. It is necessary, or at least advantageous, to supply food artificially ; and hence 
the origin of manuring. All organised matters are capable of being converted into the 
food of plants ; but the best manure for ameliorating the quality, and yet retaining the 
peculiar chemical properties of plants, musi necessarily be decayed plants of their own 
species. It is true that plants do not difter greatly in their primary principles, and that 
a supply of any description of putrescent manure will cause all plants to thrive ; but 
some plants, as wheat, contain peculiar substances (as gluten and phosphate of lime), 
and some manures, as tliose of animals, or decayed wheat, containiifg the same substances, 
must necessarily be a better food or manure for such plants. Manuring is an obvious 
imitation of nature, every where observable in the decaying herbage of heibaceous plants, 
or the fallen leaves of trees, rolling into dust or vegetable mould about tlieir roots ; and 
in the cflect of the dung left by pasturing or other animals. 

1827. jti melioration of climate by increasing or diminishing its temperature, according 
to the nature of the plant, is farther advantageous in impioving the qualities of vegetables; 
unless, indeed, the plant is situated in a climate which experience and obserxation show 
to be exactly suited to its nature. Hence the origin of shelter and shade, by means of 
walls, hedges, or strips of [)lantation ; of sloping surfaces or banks, to receive more di- 
rectly or indirectly the rays of the sun ; of rows, drills, and ridges, placed north and 
south in preference to cast and west, in order that the snn m.-iy shine on both sides of the 
row, drill, or lidgo, or on tlic soil between rows and drills every day in the year; of 
soils better calculated to absorb and relain heat ; of walls fully exposed to the suutli, or 
to the north ; of training or spreading out the branches of trees on these W'alls ; of hot- 
W'alls ; of liot-beds ; and, finally, of all the varieties of hot-houses. Nature suggests this 
part of culture, by presenting, in every countiy, different degrees of shelter, sliade, and 
surface, and in every zone diiferent climates. 

1828. The icgulation of moisture i\\o i\c\t point demanfling attention. When the 
soil is pulverised, it is more easily penetrated both by air and water; when an Increase 
of food is supplied, the medium through which that food is taken up by the plant should 
be increased ; and w-hen the tcm])eraturc is increased, evaporation becomes greater. 
Hence the origin of watering by surface or subterraneous irrigation, manual supplies to 
the root, showering over the leaves, steaming the surrounding atmosphere, &c. Tliis 
is only to imitate the dews and showers, streams and floods of nature ; and it is to be 
regretted tliat the imitation is in most countries attended with so much labour, and re- 
quires so niucli nicety in the arrangement of the means, and judgment in the application 
of the water, that it is but very partially applied by man in every part of the woild, 
except perhaps in a small district of Italy. But moisture may be excessive ; and on 
certain soils at certains seasons, and on certain productions at paiticulur periods of their 
progress, it may be necessary to cairy off a great part of the natural moisture, rather 
than let it sink into the cartli, or to draw it off wdicre it has sunk iii and injuriously 
accumulated, or to prevent its falling on the crop at all. Hence the origin of surface- 
drainage by ridges, and of under-draining by coverctl conduits or gutters ; and of awn- 
ings and otlier coverings to keep off tlie rain or dews from ripe fruits, seeds, or rare 
flowers. 

1829. The regulation of light is tlie remaining point. Light sometimes requires to 
be increased and sometimes to be excluded, in order to improve the qualities of vege- 
tables ; and hence the origin of tliinning the leaves which overshadow fruits and flowers, 
the practice of shading cuttings, seeds, &c., and the practice of blanching. The latter 
])ractice is derived from accidents observable among vegetables in a wdld state, and its 
influence on their quality is physiologically accounted for by tlie obstruction of per- 
spiration, and the prevention of the chemical changes eflected by light on the epidermis. 

1830. Increase in the magnitude (f vegetables, without reference to tlieir quality, is to 
be obtained by an increased supply of all the ingredients of food, distributed in sucli a 
body of well pulverised soil as the roots can reach to ; by additional heat and moisture ; and 
by a partial exclusion of the “direct ’’ays of the sun, so a.*? to model ate perspiration, and 
of wind, so as to prevent sudden desiccation. But experience alone can determine what 
plants are best suited for this, and to what extent the practice caii^be carried. Nature 
gives the hint in the occasional luxuriance of plants accidentally placed in favourable 

T 4 
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circumstances ; man adopts it, and, improving on it, produces cabbages and turnips of 
half a cwt., apples of one pound and a half, and cabbage-roses of four inches in diameter ; 
productions which may in some respects be considered as diseased. 

1831. To increase the number ^ imiyrove the quality, and increase the magnitude of par- 
ticulfir j)arts (f vegetables. It is necessary, in thv case, to remove such parts of the 
vegetaWe as are not wanted, as tlie blooms of bull>ous or tuberous-rooted plants, when 
the bulbs are to be increased, and the contrary ; the water-shoots and leafdnids of fruit- 
trees ; the flower-stems of tobacco; the male flowers and barren runners of the Cucumis 
tribe, &c. Hence the important operations of pruning, ringing, cutting off large roots, 
and other practices for improving fruits and throwing trees into a bearing state. At 
first sight these practices do not appear to be copied from nature ; but, independently of 
accidents by fire, already mentioned, which both prune and manure, and of fruit-bearing 
trees, say thorns or oaks, which, when partially blown out by the roots, or washed out 
of the soil by torrents, always bear better afterwards, why may not the necessity tliat man 
was under, in a primitive state of society, of cutting or breaking off branches of trees, to 
form huts, fences, or fires, and the consequently vigorous shoots produced from the parts 
where the amputation took place, or the larger fruit on that part of the tree whicli re- 
mained, have given thtf first idea of priming, cutting off roots, &c. ? It may he said tJiat 
this is not nature but art ; but man, thougli an improving animaJ, is still in a state of 
nature, and all his practices, in every stage of civilisation, are as natural to him as those 
of the otlier animals are to them. Cottages and palaces arc as much natural vi^jects as 
the nests of birds, or the burrows of quadrupeds ; and the laws and institutions by which 
social man is guided in his morals and politics, are not more artificial than the instinct 
which congregates sheep and cattle in flocks and herds, and guides them in their choice 
of pasturage and shelter. It is true that the usual acceptation of the words natiire ami 
art scarcely justifies tlii^ application of them ; but w’^e arc viewing the subject in its most 
extensive light. 

183‘i. To form new varieties of vegetables, as well as of flowers and useful plants of 
every description, it is necessary lo take advantage of their sexual differences, and to 
operate in a manner analogous to crossing the breed in animals. Hence the origin of 
new sorts of fruits, grains, legumes, and roots. Even this practice is but an imitation of 
what takes place in nature hy the agency of bc'es and other insects, and of the wind ; all 
the diflerence is, that man operates with a jiarticular end in view, and selects individuals 
possessing the particular properties w hich he wishes to perpetuate or improve. New 
varieties, or rather subvarieties, aie formed by altering the habits of plants ; by dwarfing 
through \uint of nourishment ; variegating by arenaceous soils; giving or rather con 
tJnuing peculiar habits when formed by nature, as in propagating from monstrosities, for 
instance, fasciculi of shoots, weeping shoots, slioots with jieculiar leaves, fiowers, fruit, &c. 

18.33. To propagate and preserve from degeneracy approved varieties of vegetables, it 
is in general necessary to liave recourse to the dilferent modes of propagating by exten- 
sion. Thus choice apples and other tree fruits could not he perpetuated hy sowing their 
seeds, which experience has shown would piodiice progeny more or less diflercnt from 
the parejit, but they are picscrvod an<l multiplied hy grafting ; pine-apples are propagated 
by cuttings or suckers, choice carnations by layers, ])otafocs by cuttings of the tubers, Ac, 
But approved varieties of annuals arc in general multiplied and preserved by selecting 
seeds from the finest specimens and paying particular attention to supply suitable cul- 
ture. i\pproved varieties of corns and legumes, no less than of other annual plants, 
such as garden flowers, can only be with certainty preserved by propagating by cuttings 
or layers, which is an 'ibsolutc prolongation of tlie individual ; but as this would be too 
tedious and laborious for the general purposes both of agriculture and gardening, all 
that can be done is to select seeds from the best specimens. This part of culture is the 
farthest removed from nature; yet there are, notwithstanding, examples of the fortuitous 
graft ; of accidental layc'i’i ; and of natural cuttings, as when leaves, or detached por- 
tions, of plants (as of the CVurdaminc hirsuta) drop and take root. 

1834. The preservafiou of vegetables for future use. is effected by destroying or render- 
ing dormant the principle of lif^e, and l)y warding off, as far as practicable, the progress 
of diemical decomposition. When vegetables or fruiij arc gathered for use or pre- 
servation, the air of tlie atmosphere which surrounds them is continually depriving tlicm 
of carbon, and forming the carbonic acid gas. The water tlicy contain, by its softening 
qualities, weakens the affinity of their elements ; and heat produces the same cflect by 
dilating their j.arts, and promoting the decomposing effect both of air and water. 
Hence, drying in the sun or in ovens, is one of the most obvious inodes of preserving 
vegetables for food, or for other economic purposes ; but not for growtli, if the drying 
processes are carried so far as U) destroy the iirinciple of 'life in seeds, roofs, or sections 
of the shoots of ligneous plants. Potatoes, turnips, and other esculent roots, may he 
ju-eserved from autumn till the follovxing summer, liy drying them in the sun, and 
burying them in perfectly dry soil, which shall be at the siune time at a temperature but 
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a few degrees above the freezing point. Corn may be preserved for many years, by first 
drying it tlioroughly in tlie sun, and then burying it in dry cool pits, and closing these 
so as eficctually to exclude the atmospheric air. In a short time the air tirithin is 
changed to carbonic acid gas, in which no animal w'ill live, and in which, without an 
addition of oxygen or atmospheric air,^o jdant or seed will vegetate. The corn is tlius 
preserved from decompobltion, from insects, from vermin, and from vegetation, ifi' a for 
more effectual manner than it could be in a granary. In tliis way the Homans preserved 
tlieir corn in chambers hewn out of dry rock ; the Moors, in the sides of hills ; the Chi- 
nese, at the present time, in deep pits, in dry soil ; and tJie aboriginal nations of Africa, 
as we have seen (llfJ6.), in earthen vessels hermetically s.^aled. {Lasteyrie des Fosses 
proj/res d la Conservatmn dcs Graines, Chaptal Chimie appliqvA d I* AffricuUurej tom. ii. 
ch. 10.) These practices are all obvious imitations of what accidentally takes place in 
nature, from the withered grassy tressock to the liedgeliog’s winter store ; and hence the 
origin of herb, sued, fruit, and root rooms ai d cellars, and of packing plants and seeds 
for sending to a distance. 

1835. The whole art of vegetable cultvrc is but a varied developement of the above 
fundamental iiracticcs, all founded ii> nature, and for the most part rationally and satis- 
factorily exphiincd on chemical and physiological principles. Hence the great necessity 
of tlie study of botany to the cultivator, nut in the limited sense in which the term is 
often taken, as including mere nomenclature and classilication, but in that extended 
signification in which we have here endeavoured, proportionately to our limited space, 
to present the study of tJic vegetable kingdom. Those who would enter more minutely 
into the subject will liave recourse to the excellent woik of Keith, from whom we have 
quoted at sncli length ; to Sir J. E. Smith’s Introduction ; and to the familiar introduc- 
tions to the Linnean and JussicuCcan systems of botany in the Magazine of Natural 
History, vols. i. and ii. 


BOOK IT. 

OP THE STUDY OF THE ANIMAL KINGDOM WITH REFERENCE TO AGRICULTURE. 

183(>. Organised matter is of two khuh, animal and vegetable. Yet however obvious 
the dillerence between them may appear, it is, in point of fact, extremely dilKcult to state 
in wdiat this difference consists. The j)ow'cr of locomotion, enjoyed by the more perfect 
animals, would seem at first an adiniral)Ic distinction ; hut there are multitudes of others 
as completely destitute of this power as plants. If we descend in the scale of animal 
life, we find beings formed like vegetables, and cxteiiially distinguislicd from them only 
by tlieir voluntary motion. Yet even this, as an exclusive distinction, will not avail us; 
because there arc very many plants (as the Dionap'a /auscipula, several species of Mimosa, 
and some few of CAssia) which are well known to be highly irritable. Maeleay, who 
has discussed this question with great ability, coiuludcs by remarking “ that animals are 
to be distinguished from vegetables by the existence of an absorbent intestinal cavity, and 
of a nervous system ; but that both these marks become indistinct in those animals, which, 
from the simplicity of their structure, approach nearest to the vegetable nature.” (i/or. 
Fill. ) 

1837. A partial knowledge of animals is essential to the agriculturist; as they have fre- 
quently a much greater infincncc over his operations than the most consummate skill, or 
the most prudent management. This knowledge should be both scientific and practical. 
Without the first, he cannot communicate to others the established name of any knowm 
animal, or an accurate account of any that may be unknown. While, without tlie second, 
he will be ignorant of those liabits and properties which render animals either hurtful or 
beneficial to man. In proof of the importance of this knowledge, the follow ing anecdote 
deserves attention : — In 1 788, great alarm was excited in this country by the probability 
of importing in wheat from North America the insect called the Hessian fly, whose 
dreadful ravages had spread desolation and almost famine over that country during the 
two preceding years. The privy council sat day after day anxiously debating what 
measure^ should be adopted to )i^ard off a danger, more to be dreaded, as they well 
knew, than the plague or pestilence. Expresses were sent off in all directions to the 
officers of the customs at the different out-ports respecting the examination of cargoes. 
Despatches were sent to the apnbassadors in France, Austria, Prussia, and America, 
to gain that information which only a scientific knowledge of the insect could supply : 
and so important was the business deemed, that, according to Young, the minutes of 
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and the documents collected, hll upwards of two hundred octavo pages. For* 
tun^ejy, .England contained one illustrious naturalist, whose attention had long been 
liirectcdl^o aU^subjects which connects natural history with agriculture, and to whom the 
privy council liad the wisdom to apply. It was by Sir Joseph Banks’s entomological 
knowledge, and through his suggestions, that thc^; were at length enabled to form some 
kind o£ judgment on the subject. This judgment was after all, however, very imperfect. 
Sir Jowph Banks had never seen the Hessian fly, nor was it described in any entomolo- 
gical system. He called for facts respecting its nature, propagation, and economy, wlucJi 
could bo had only in America. These were obtained as speedily as possible, and con- 
sisted of numerous letters from individuals ; essays from magazines ; the reports of the 
British minister there, &c. One would have supposed that from these statements, many 
of them drawn up by farmers who had lost entire crops by the insect, which they pro- 
fessed to liavc examined in every stage, Uie requisite information might have been 
obtained. So far, however, was this from being the case, that many of the writers seem 
ignorant whether the insect be a moth, a fly, or wliat they term a bug ! And though, 
from tlie concuirent testimony of several, its being a two-winged fly seemed pretty accu- 
rately ascertained, no intelligent description is given from which any naturalist can infer 
to what genus it belongs, or whether it is a known species. With regard to the history 
of its pnipagation and economy, the statements are so various uod contradictory, tliat, 
though he had such a mass of materials before him. Sir Joseph Banks was unable to 
form any satisfactory conclusion. (FeMwg’A- Ann. of Agriculture, xi. 400. h'lrby and 
Spence, i. 51.) 

An acquaintance with the domesticated and indigenous animals alone of Britain 
is essential to the agriculturist, and even of the latter the terrestrial proportion only will 
come under his notice. A knowledge of the names by which the wild species are 
universally known is all that he need study in the classification of quadrupeds and birds, 
.and these maybe acquired from t\ni Bntisli Zoologxf oi Pennant j the qnadnqmls anil 
birds of Bewick, or tlie British Fauna of Dr. Turton. A British Fauna has been 
published by Dr, Plcining, winch supplies, in a great measure, the deficiencies of the 
before-mentioned w'orks. A more perfect acquaintance, however, with insects is essen- 
tially necessary, because their influence, in one shape or other, is constantly apparent in 
tlie avocations of the husbandman. The cheapest and most comprehensive work on 
British insects is Samouello’s Fntomologisl's useful Compendium, in wliich the elements 
of the science arc explained, and a large ])rop«)rtion of our native insects enumerated. 
But no w'ork on zoology, as it aftects agiiculture or gardening, has yet appeared. 
Tliose wlio wish to cuter deejier into tliis science, and understand the present sUitu of the 
** Philosophy of Zoology,” will find the discoveries of the celebrated Cuvier, and other 
modern naturalists, concentrated and digested witli much ability by Dr. Fleming, in a 
work bearing the above title. From tliese sources we iiave extracted the principal part 
of tlie following chapters, which relate to Animal Anatomy, Chemistry, Physiology, 
Pathology, Uses, and Artificial Improvement. 


Chaf. I. 

Systematic Zoology, c^c. 

18.S9. The technical terms in zoology are much more numerous than those in botany, 
because there arc an infinitely greater variety of forms in animals than in plants. Those 
made use of in the veterinary art are most important to the agriculturist, and these terms 
are usually prefixed to treatises on that suliject. 

1840. In describing ammals, naturalists select tliosc characters for distinguishing the 
species which arc external ; but the sexes of the verlebraicd animals can only be ascer- 
tdned by an internal examination of the reproductive organs. The higher divisions, or 
those whicli constitute classes, orders, families, and (in some cases) genera, depend more 
or less on internal structure. 

1841. Hie best descriptions are often insnjficievt : accurate drawings or preserved spe- 
cimens should therefore he kept to verify the first examination, or to perpetuate pecu- 
liarities that may have escaped previous notice. When the agriculturist requires 
information from others on any particular insect detrimental to his crops, a simple 
description of the object is not suflicient. Tliis indced;Tnay lead to a knowledge of the 
species, but not to the means by which the evil is to be checked. He should carefully 
note down the time, llie manner, and the situation in ^hicii the insect first makes its 
appearance, the pcriorl which it remains in the larva or grub state, in what way h changes 
to the perfect insect, wliether above or beneath the ground, and, lastly, in what situations 
die female deposits her eggs ; two or three specimens of the iiisedt, in its various stages^ 
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should likewise be preserved in spirits ; and this, from the small size of tliese l)eings, tan 
be done with facility, and will supersede tlic necessity of any laboured description gjp the 
objects themselves. With such materials, he w'ill find a most important achi^ibitagc hi , 
submitting liis doubts and queries to some one of tlie societies in London, whose object 
is more particularly the investigation qf such matters. The Zoological Club Of the Lin- 
nasan Society is composed of the most eminent naturalists in the kingdom ; their 
labours promise to effect much in this department of rural economy. Specimens, &c. 
may be sent to the secretary, N. A. Vigors, Esq., Soho Square, London ; or they may 
be sent to the same gentleman, as secretary of the Zoological Society, Bruton Street, 
London. 

1842. The classificatim of animalst until the discoveries of the French philosophers, 
was long regulated by their external characters alone; from this resulted all the artificial 
systems of the last century. A more intimate acquaintance with nature has convinced 
naturalists of the present day, that it is only ';>y considering the structure of animals, both 
internal and external, with reference to their modes of life, that the natural system can ever 
hope to lie discovered. The brilliant anatomical and physiological discoveries of Cuvier, 
Lamark, Latreille, and others, in France, have laid the foundation of this systeni ; but it 
was reserved for our own countryman, Macleay, to generalise theJv details, and combine 
these valuable materials into a whole. By a new and most extraordinary mode of 
investigation, this gifted writer has proved the existence of five primary divisions in the 
animal world, corresponding to the same number in the vegetable : while, through the 
doctrine of affinity and analogy, the apparently contradictory 0 ])inions of Linnaeus, with 
those of others who succeeded him, are in many instances leconciled and explained, 
(//or. Ent* Trans, of lAnn. Societyf 14, p. d6.) 


Chap. II. 

Animal Anatomy. 

1843. The leading organs of animal structure may be conveniently arranged as 
external and internal. 


Sect. I. External Anatomy (f Animals. 

1844, All animals agree in possessing an extenor covering, or skin, to modify their 
surface, regulate their form, and protect them from the action of surrounding elements. 
In the more perfect animals, this organ consists of the following parts : the cuticle, the 
corpus mucdsiim, the edrinm, the paimiculus, and the cellular web. 

1 84J) T/ie cuticle is dostituf o of lilnod- vpsseK, nerves, and fibres, and usually consists of a thin transparent 
membrane possessing; little teiMcity. In those animals whitli live (»n the land, it is more rigid in its 
texture, and more scaly and dry on its siirtace, than in those which reside in the water. In aquatic 
annuals, it is in general smooth, often pliable , and, in many rases, its texture is so soft and delicate, that 
it ajipears like mucus. It assumes, likewise, other appearances, such as scales, nails, shells and platca, 
winch deserve the attentive ( oiisideratioii ut the naturalist, .is funiisliing him with uripurtunt eharaiters 
for the arrangement ol animals 

1S4() The mucous web occurs immediately underneath the cuticle, from whirli, in general, it may be 
easily disjoined ; but it is otten so closely attached to the true skin below, as not to be separated even by 
innecration in water 

1847. The corium {cutis r era), or tiue skin, lies immediately underneath the cuticle or mucous web. It 
is usually destitute ot colour It consists in some animals, as quadrupeds, of solid fibres, which cross one 
another in every possible direction, .ind form a substance capable ol considerable extensibility and elasti- 
city. It IS more obviously organised than the two membranes by which it is covered. lUoixl- vessels and 
nerves penetrate its substance, and maybe obser>cd lorimng a very delicate network on its surface. 

1848 The muscular veb varies greatly in its appeaiancc atcunling to the motions winch the skin and its 
appendices are destined to perforin It con.si.stsol a layer of muscles, the extremities ot whose fibres arc 
inserted into the conum externally, and adhere to the boily internally in various directions. This layer is 
very obvious in the hedgehog and the norcupine, to assist in rolling up tlie bixly and moving the spines ; 
and, in birds, to effect tiie erection of their feathers. In man it can scarcely be said to exist, except in the 
upper parts, where cutaneous muscles may be observeil, destined for moving the .skin of the face, cheeks, 
and head. In the skin of the frog, the only cutaneous museles which can be observed arc seated under 
the throat; the skin on the other parts of the body being loose and unronnected with the parts beneath. 
The use of this layer of the integument is to corrugate the skin, and elevate the hairs, feathers or spines 
with which it is furnished, 

1849. The cellular u'cb forms the innermost layer of the common integuments, and rests immediately 
on the flesh of tlie body. It consists of plates crossing one another in diticreiit directions, and foiming a 
cellular membrane, varying in its thickness, tenacity, and eontents, according to the six'cies. In frogs it 
does not exist The cells ot this membrane are filled wuth various substances, according to the nature of 
the animal. In general they contain fat, as in quadrui>eds and birds. In some of these tlie layer is 
interrupted, as in the ruminating animals, while it is continuous in others, as the boar and the whala 
In birds, while a part of this web is deUin^ for the reception of fat, other {xirtions are receptacles for air 
111 the nioon-fish the contained mattei^scrablos albumen in its chemical characters. 

1850. 'The appendices ofthe^Hn arc hairR, feathers, horns, scales, shells, and crusts. 

1851. Wairs diitbr remarkably not only in their sti ucturo, but Ukew'iso in their situation. In some rases 
they Apix^ar to be merely filamentous proloiigations of tlie cuticle, and subject to all its changes. This is 
obviously the case witli the hair which covers the bodies of many caterpillars, and which sciioratcs along 
with the cuticle, when tt^e animal is said to cast its skin. In tiue hair the root is in tlic form of a bulb, 
taking its rise in a cellular web. Each bulb consists of two parts, an external, which Is vascular, and 
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firam which the hair probably derives its nourishment ; and an internal, which is membranous, and forma 
a tube or sheath to the hair duriiii? its i>assage through the other layers of Uic skin. From this bulb, and 
enveloped by this membrane, the hair passes through the corium, mucous web, and cuticle. It usually 
raises up small scales of this Inst layer, which soon become dry and fall off, but do not form the external 
covering of the hair, as some have supposed. The hair itself consists of an external horny covering, and 
a centrm vascular part, termed medulla or pith. This horny covering consists of numerous filaments placed 
laterallj;;^ to which difi'erent kinds of hair owe their striated i^pcarancc. These filaments ap^iear of unequal 
lengths^ those nearest the centre being longest ; and, consequently, the hair assumes the form of an 
elongated cone, with its base seated m the skin. This form gives to the iiair tiiat peculiar property on 
which the (^ration oi felling depends. In consequence of this structure of the surface, if a hair is seized 
at the middle between two fingers, and rubbed by them, the root will gradually recede, while the point of 
the hair will approach the fingers: in other words, the hair will exhibit a progressive motion in the 
direction of the root, the imbricated surface preventing all motion in the opposite direction. It is owing 
to this state of the surface of liairs, that woollen cloth, however soft and pliable, excites a disagreeable 
sensation of the skin in those not accustomed to wear it. It likewise irritates sores by these asperities, and 
excites inflammation. The surface of linen cloth, on the other hand, feels smooth, because the fibres of 
which it consists possess none of those Inequalities of surface by whicn hairs arc characterised. 

1852. If a quantity of wool l>e spread upon a tabic, covere<l with a woollen cloth, and pressed down in 
diflbrent directions, it is obvious that each hair will begin to move iii the direction of its root, as if it had 
been rubbed between the fingers. I’he different hairs thus moving in every direction become interwoven 
with each other, and unite in a continuous mass. This is the mlt with winch hats arc made. Curled 
hairs entwine themselves with one another more closely than those which are straight, though flexible, 
as they do not, like these, recede from the point of pressure in a straight line; and hence butters employ 
various methods to proiliice curl in the short fur of rabbits, hares, and moles, which they employ. This 
is accomplished chiefly by%pplying the solution of certain metallic salts to tne fur by a brush ; so that, 
when the hairs are dry, the surface which was moistened contracts more Mian the other, and prfiduccs 
tJie requisite curve. 

1853. It is owing to the asperities of the surface of hail that the spinning of wool is so difficult This is 
in a great measure removed, by besmearing it with oil, hy^hich the inequalities arc tillf'’ up, or, at least, 
the asperities become less sensible When the wool is made into cloth, it is ncccs.sary to re: '.ove the oil, 
which is done by the process of fulling The cloth is placed in a trough, with water ami clay, and agitated 
for some time. The oil is removed by the clay and water, while the agitation, acting like pressure, brings 
the hairs into closer union, and the cloth is taken out, not only cleansed, but feUetl. The hairs of every 
thread entwine themselves with those which arc contiguous ; so that the cloth may be cut without being 
subject to ravel It is from this tendency to felt that woollen cloth and stockings increase in density, and 
contract in dimensions, on being washed. In many places woollen stuffs arc felted, on a small scale, by 
placing them in running water, cr under cascades , and the Zctlanders expose them to the motions of 
the tides, in narrow inlets of the sea. 

1854 Ingcneraly there ts a close connection between the colour qf the hair and that of the mucous web. 
This is disinayed in those animals which are spotted, in which the colour of the skin is generally variegated 
like that of the hair. 

18.55. JJaivSi diff'er rejnnrknbli/ in form. In general tliey are round* Frequently on 
tlic body they are thickest in the middle. Sometimes tlicy arc tint, or two-edged ; 
and, in the whiskers of seals, tliey are waved on the margins. In many animals they are 
long and straight ; while, in others, they are crisped, and are then termed u’oo/. When 
stiff’, they are termed bristles; and, when inflexible, spines, 

1856. Hair grows by the roots. In some species it is renewed annually; and in all 
it is readily reproduced. 

1857. Hair IS the most permanent of all the substances consisting of animal matter, 
resisting putrefaction for a great length of time. 

1858. Feathers arc nearly related to Iiairs ; they consist of the quill, shaft, and web. 
The quill, like the hair, takes its rise in tlic cellular membrane ; the central portion of 
the shaft has a texture like cork, and the web which usuidly occupies both sides of it is 
composed of what are called barbes, and the sides of tlicse witli barbiiles. Tlic colour of 
feathers exhibits great diff’erence ; in some birds it varies with the seasons, in others with 
food, and in others with the extinction of life, lake hairs, feathers are not only renewed 
periodically, but they are readily reproduced if accidentally destroyed, 

1859. Horns take their rise from the same situation as hairs or feathers. They may 
be regarded as hairs agglutinated, and forming a hollow cone. The fibrous structure of 
horn may be perceived in many animals at the base, where it unites with the skin. At 
this part it receives the .additions to its growth, the apex of the cone being pushed out in 
proportion as the increase takes place at the root, and on the inner surface. But horns 
differ remarkably from hair, in having their central cavity filled by a projection of bone 
or other solid substance from the body beneath. 

1860. The different markings qf the horns, particularly the traneverse ridges, are indications of the 
.different layers of growth ; and in many cases the number of these ridges corresponds with the years of 
life. 

1861. The colour qf the horn is, in general, distributed thr ugh the mass; .sometimes, however, it Is 
collected into bands or threads. It seldom experiences much change during tlie life of the animal. It is 
permanent, or does not experience those periodical renovations which we have stated to take place with 
liair and feathers. The deciduous horns of the stag are diff'erent in their nature from true horns, and 
will be afterwards taken notice of. The term horn is u.sually restricted to the coverings of the projections 
of the frontal bones of oxen, sheep, and similar quadrupeds ; but various .ippemlices of the skin, composed 
of the same materials, and equally permanent, although seated on other parts of the body, may with 
propriety be included under the same appellation ; among these ^ay be enumerated beaks, hoofs, claws, 
nails, and spurs. 


1862. Beaks, The substance of these covers the e^ftemal surface of the maxillary 
bones of bbrds, and is composed of horn. 

1863. Hoofs resemble horns in their manner of growtli, and in containing a central 
support, formed by the tennination of the extreme bones of the feet. They grow ftom 
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the inner surface and base, an^ arc thus fitted to supply the place of those parts wliich 
are worn away by being exposed to fricdon against hard bodies. Hoofs are peculiar to 
certain herbivorous quadrupeds. 

i8(>4. Claws resemble hoofs in structure aud situation, deriving their origin from the 
skin, having a bony centre, and occurring at the extremities of the fingers and toes. 

18G5. Nails differ from horns and^claws, in tlie circumstance of not being tubular, 
but consisting of a plate generally convex on the outer surface, and concave beneath. 

186*6. Spurs occur chiefiy on what is termed the leg {tarsus) of gallinaceous bird^. 
They are found, likewise, on the ornithorynchus. Like horns, they are supported in 
the centre by bone. 

1867. HornSf hoofs, ami similar parts, bear a close resemblance to one another in 
chemical composition. When heated they soften, and may be easily bent or squeezed 
into particular shapes. They consist of coagulated albumen, with a little gelatine ; and, 
when incinerated, yield a little phosphate of lime. 

18G8. J'he/r use, in aniindl economy, is to protect tlie soft parts from being injured by pressure against 
hard bodies. They arc in general wanting, where the parts are in no danger of suffering from the intiuence 
of suoh agents When torn off from the b<ise, they are seldom completely renewed, although very remarkable 
exertions are frequently made by the .sy&tein to repair the loss, 

1869. Scales vary remarkably in their form, structure, mode of tAlliesion, and situation 
in diilerent aniniaU. In general they arc flat plates, variously marked. In some cases 
each scale consists of several decreasing plates, the lowest of which is largest ; so that the 
upper surface becomes someAvbat imbricated. Some scales adhere by the whole of their 
central surface ; while others resemble the human nail, hi having the outer extremity 
free. 

1870. Shells consist of layers of an earthy salt, with intcrjioscd membranes of animal 
matter, resembling coagulated albumen. They grow by the addition of layers of new 
matter to tlic edges and internal .surface. When broken, the animal can cement the 
edges and fill up the crack, or sujiply the deficiency wlien a portion is abstracted. 

1871. The earthy matter of shells is lime, in union with carbonic .acid. Phosphate of lime has likewise 
been detected, biit in small quantity. The colour is secreted from the animal, along with the matter of 
the shell. 

1872. Crusts are, in general, more biittle in their texture than shells. They exhibit 
remarkable differences as to thickness and composition. They difler from shells chiefly 
in containing a considerable portion of phosphate of lime, and in a greater subdivision uf 
parts. In some cases, however, as the crusts of the bodies of insects, the earthy matter 
is almost absent, and they may be regarded as formed of cuticle alone. When they contain 
much earthy matter, as in the crusts of lobsters, the ejiidermis may be detected as a cover, 
and the corium beneath may be perceived as a very thin film. In many cases, these 
crusts arc renewed periodically ; and, in all, they arc reailily repaired. Crusts occur in 
insects, the Crustilcea, and the Kcliinodcrmata, or sea-urchins, and star^fish. 

1873 These different appendices of the shin pass, by insensible degrees, Into one another, as hair into 
apines, horns into nails, scales intii shells, and crusts into membranes Tliey liave all one common origin, 
namely, the skin ; and independently of secondary purix>ses, they all serve for protection. 

1 874. The secretions of the skin are of three kinds ; one class performing the office of 
lubricating the skin, another of regulating the temperature of the body, and a third that 
of carrying off the superfluous carbon. 

1875. Unctuous secretions are confined to animals which have warm blood, and the cells of the cellular 
web filled with fat, MammMia and birds. 

1878. Viscous secretions. In the animals with cold bloofl, secretions are produced, by the skin, of 
substances diffbring in qualitv fiom those of warm-blooded animals; but destined to serve the same 
purposes, namely, to protect the skin from the actum of the surrounding element. 

1877. Sweat, in ordinary cases, exudes from the skin in a state of vapour ; and wlicn 
condensed consists of water with a small portion of acetic acid mid common salt. This 
secretion is considered as intended to regulate the degree of animal heat, and prevent its 
accumulation beyond certiun limits. 

1878. Carbon is also emitted by the skin, and appears to be in ctToct a secondary kind of respiration, but 
the discovery is but recent (S<’c Pllis on the Germination qf Seeds and Respiration of Animals, 1807 and 
1811.) 

1879. Absorption* There are several circumstances which prove that the skin of the 
human body, in particular states, is capable of exerting an absorbing power. Whether 
the absorption takes place by peculiar vessels, or by the exhaling vessels having their 
motions reversed, or whether absorption ever takes place in the state of healdi, are 
questions to which no satisfactoqf answer has been given. 

Sect. II. Internal Anatomy of Animals* 

1880 . Animal anafomy admits of three divisions, the os.scous, the muscular, and the 
nervous structure of^ittiixnals. 
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Subsect. 1. Osseous Structure of Animals. 

1881. The organs if external anatomy are generally considered as destined for pro- 
tection ; while those of the interior of tlic animal, or the bones, give stability to the power, 
support the muscles, and afford lovers for the performance of locomotion. Bones may be 
considered with regard to their composition, artic^ilations, and arrangement. All bones 
are corax>osed of the periosteum, cartilaginous basis, earthy matter, and fat. 

1 882. The periosteum bears the same relation to the bone as the ^cin to the body, 
serving as a covering for its surface, and a sheath for the diflerent cavities which enter it. 
It varies in thickness according to the nature of the bone. Its texture is obviously 
fibrous ; and it possesses blood-vessels. Its sensibility indicates tlie existence of nerves. 

1888. The cartilaginous basis consists of gelatine and coagulated albumen, the earthy 
matter is chiefly phosphate of lime, and the^f resembles that of the fixed oils. 

1 884. Jiones increase in size, not as in shells, scales, or liorns, by the addition of layers 
to the internal surface, but by the expansion of the cartilaginous basis ; which, when it 
becomes saturated with earthy matter, is incapable of farther enlargement. This is the 
reason why the bones of young animals are soft and flexible, while tliose of old animals 
are hard and brittle. 

1885. The proportion between the cartilaginous basis aiid <^he earthy matter differs, 
not only in every animal according to age, the earthy matter being smallest in youth, 
but, likewise, according to the nature of the Iwne itself, and the purp oses which it is 
destined to serve. The teeth contain the largest imrtion of earthy matter. Remarkable 
differences are likewise observable, according to the class or species. 

1886. Bone is readily reproduced^ in small quantities, especially in youth. In the case of fracture, the 
periosteum inflames and swells, the crevice is tilled up bv a cartilaginous basis, alioiitiding in vessels, and 
the earthy matter is at length deposited, giving to the fractured p.irt, in many cases, a greater degree of 
strength than it originally possessed. In animals ot the deer kind, the horns, which are true bone, 
are annually cast oft ; a n.itural joint forming at their base, between them and the bones ot the cranium, 
with which they are connected 'I’hey are afterwards reproduced under a skin or penostcimi, which the 
animal rubs off when the new horns have attained their pioper size In some cases of disease, the earthy 
matter is again absorbed into the system, tlic cartilaginous basis pretlonmnates, and the bones become soft 
and tender. 'J'his takes place in the disease ot youth teimod rnkets, and in a similar complaint of 
advanced life, known under the name of moUitu's In other instances, bone is formetl as a 

monstrous pre^uetion, in organs which do not produce it in a state ot liealth, as the brain, the heart, and 
the placenta. {Monro's Outlines of Anatomy, p. t»3.) 

1887. Cartilage can scarcely be said to differ in its nature, from the cartilaginous 
basis of the bone. It is of a fine fibrous structure, smooth on the surface, and re- 
markably elastic. It covers those parts of bones which arc exposed to friction, as tlio 
joints, and is thickc.st at the point of greatest pressure. By its smoothness, it facilitates 
the motion of the joints, and its elasticity prevents the hud effects of any violent con- 
cussion. It is intimately united with flic bone, and can scarcely be regarded as different 
from an elongation of the cartilaginous basis. Where it occurs at a joint with consider- 
able motion, it is termed articular or abducent cartilage. In otlier ca.ses, it occurs as a 
connecting medium between bones which liavc no articular surfaces, but where a variable 
degree of motion is requisite, llie ribs arc united to ilie breast-bone in this manner. 
Between the different vertebra?, there are interposed layers of caitilage, by which the 
motions of tlic spine are greatly facilitated. As these connecting cartilages are com- 
pressible and clastic, the spine is shortened when tlie body remains long in a vertical 
position, owing to the siqicrincumbcnt pressure. Hence it is that the height of man is 
always less in tlie evening than in the morning. All these cartilages arc more or less 
prone to ossification, in consequence of the dejiosition of earthy matter in the interstices. 
To this circumstance may be referred, in a great measure, the stiffness of age, the 
elasticity of the cartilages decreasing witli the progress of ossification. 

1 888. The articulations (f bones exhibit such remarkable differences, in respect to 
surface, connection, and motion, that anatomists have found it difficult to give to each 
manner of union an appropriate name and character. We shall only notice the most 
obvious kinds and motions, and these admit of two divisions, the true joints and the 
motionless junctions. 

1889. In the motionless junctions, the conne ting Rurfacos come into close and per- 
manent contact, as in the serrated edges of the bones of the human skull, or the even 
edges of the bones of the heads of quadrupeds and birds. Sometimes a pit in one bone 
receives the extremity of another like a wedge, as in the case of the human teeth; in other 
cases, the one bone has a cavity with a protuberance at its centre, wdiich receives another 
bone, aa in the claws of cats, seals, &c. The human ribs are united with the breast- 
bone by tlie intervention of cartilage, as are the two sides of the lower jaw with ead 
other in vertebral animals. 

1 890. In true joints the articular surfaces are enveloped with cartilage, remarkable 
for the smoothness of its free surface, and its intimate union with the bdne, of which 
it forms a protecting covering. The periosteum is not continued over the surface of 
the cartilage, but is prolonged like a sheath over the joint, until it joins that of the 
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opposite bone. It thus formi a close bag at the joint, in which nothing from without 
can enter, and from which nothing can escape. Into this bag the lubricating liquor 
terined synovia is conveyed. It is secreted by a mucous membrane on the interior ; on 
which account, as it in some cases ap{jcars like little bags, the tenii bdrsa mucosa has 
been bestowed upon it. ^ 

1891. Ligaments. Besides the Hhoath formed by the continuation of the periosteum, wldch is too slender 
to retain the bones in their propei place, the joints are furtiiahed with ligaments. These are membranes 
of a dense fibrous texture, flexible, clastic, and possessed of ffreat tenacity. They have their insertion in 
the periosteum and bone, witli which tliey are intimately united. The motions which joints of this kind 
are rapidde of performing, may be reduced to three kind.% flexion, twisting, and sliding. In jtejrion, the 
flree extremity of the bone winch is moved, approaches the bone whn h is fixed, describing the segment 
of a circle, whose centre is in the joint. In innstttigy the lionc whirh moved turns round its own axis, 
passing t)i rough the articul.ition. In sliding, the free extremity of the bone moved, approaches the bone 
which is fixed, in a straight line. 


SuB.sFX’T. 2. Muscular Structure Animals. 

1892. The muscles are the organs hij which motion is executed; they unfold the most 
singular mechanism of parts, and an iniinite variety of movements. The muscles 
appear in the form of large bundles, consisting of cords. These, again, are formed of 
smaller threads, which are capable of division into tlie primary fdaiiicnts. Each muscle, 
and all its component cords and filaments, are enveloped by a covciiiig of cellular mem- 
brane, liberally supplied with blood-vessels and nerves. — At the extiemities of the 
muscular fibres, where they arc attached te the more solid parts, tlicrc are usually threads 
of a substance, differing iti its a])peai*ance from the muscle, and denominated tendon 
or sinew. Tlie tendons are, in general, of a silvery white colour, a close, firm, fibrous 
texture, and possessed of great tenacity. 'I'lie thread of wliicli they consist, are attached 
on tlie one extremity to the surface of a bone, or other hard part ; and, on the other, they 
arc variously interspersed among the fibres or bundles of the muscle. — 'fhey arc consi- 
dered as desfitiJtc of sensibility and irritability, and form a passive link l^tween tlie 
muscle and the bone, or other point of support. 

1893. Mu4:cles are the most active members of the animal frame They alone possess the power of 
irritability, iiixi exeeutc .ill the motions of the bo<ly. The c.iuscs hich excite tiicin tu action maybe 
reduced to two kinds In the first the will, through the medium of the iiervt>s, excites the irritability of * 
the fibres ; and, in the S(>cond, the action is jirodiicetl by the application of external objects, either directly 
or by the medium of the nerves. 'Fhe dianges which fake place in the tenacity of muBclcs alter death 
arc very remarkable 'I’he same force which they could resist with ease lu a living state is sulRclent to 
tear them to pieces after the vital princijile has dc’partetl 

1894. The functions of the mu'iclcs are either those of rest or motion. Many animals 
protect themselves against the distuibing movements of the air and water, by placing 
their bodies in a position. To give still greater efficacy to ibis protecting attitude, 
they retire to valleys, w oods, or dens, on the earth, or to the deepest places in the w^aters ; 
and are thus able, by the weight of their own bodies, and tlie advantage of their 
position, to outlive the elemental w'ar. — But there are other animals, which, w’hilo they 
are cqfially cautious to make choice of proper situations for tlicir safety, employ in 
addition, peculiar organs witli which they arc provided, to connect themselves more 
securely with the basis on which they rest. 

1895. Grasping. The most simple of thc.se expetbenfs, grasping, is displayed by bats, birds, and iiisort.s, 
in the employment of their toes and claws in seizing the objects of their siqiport. In birds, the assnuiption 
and continuance of this attitude is acroinphsbcd by a ineclianical process : .so th.vt there is no expenditure 
of muscular energy. In every case ot this kmd, the claw.s arc so admiiably adapted to the station of the 
animal, that the detention ot the body iii the same spot, during this state of rest, is accompanietl witJi little 
exertion. 

1896. Suction. The surker by winch animals fix themselves varies greatly in its form, and even struc- 
ture. In the limpet, and other gnsterupudous Mullusca, its surface is smooth and uniform ; and the 
adhesion appears to depend on its close application to every part of the opposing surface. In otlier 
animals, as the leech and the sca-urchm, the sucker is formed at the extremity of a tube; the muscular 
motions of which may serve to pump out any air which may remain, after the organ has been applied to 
the surflace of the body. 

1897. Cementation. The cementation which is employed by animals to preserve themselves stationary, 
consists in a part of their own bodies being ceincntcil to the substance on which they rest. This takes 
place in the common muscle, by means of strong cartilaginous filaments, tcrmeii the hyssm, united in 
the body to a secreting gland, furnl.^hed with powerful muscles, and, at the other extremity, ^dued to the 
rock or other body to which it connects itself. lu other cases, as m the oyster, the shell itself is cemented 
to the rock. 

1898. The muscular motmis of animals are standing, walking, leaping, flying, and 
swimming. 

1899. In standing it is necessary that the parts of the body be so disposed, as that the centre of gravity 
of the whole body fall within the space which they ocriipy, and that the muscles have sufficient power to 
counteract those movements which might displace the bixly from that position. It is obvious that the 
more numerous the limbs, and the more equally they arc distributed on the inferior side of tlie b<iily, the 
more securely will the centre of gravity be retanieil within the space which these feet include 

1900. Walking is defined by Cuvici to be a motion on a fixed surface, in which the centre of gravity is 
alternately moved by one part of the extremities, and sustained by the other, the body never being at 
any time completely susimndcil over the ground. It is produced by the alternate flexion and extension 
of the limbs, aided by tne motions of the trunk, advancing the po;>itiou of the centre of gravity in tlie 
intended direction. 
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1 901 . hi anhnnls with rtiany feety as the JVIyriopoda, walking is performed by so uniform 
A motion, that the body may be said to glide along the surface. 

1902L Jn animals with four fecif “ earh step is executed by two legs only; one t^pnging tq tlie^fore 
pur, and tlie other to the hind pair; but sometimes they'arc those of the same side, end ^metimes those 
ujf opposite sides.*' {Cuvier*s Comparative Anatotnpy lect, vii, a, 1.) The latter ie tnet^nd* erf' motion hi 
'horses, which grooms term a pace. The right fore-iOg ijLadvanced so as to susUirftne body, which is 
thrown upon it by the left hind-foot, and at tlie same tinm, the latter bends in ordfSt to its being, moved 
forward. While they are off' the ground, the right hind-foot begins to cxteu<f itself, and the moment 
they touch the ground, the left fore-foot moves forward to support thc'iTnp^ise of the right foot, which 
likewi.se moves furwartt The body is thus supported alternately l»y two legs placed in a dia^ial manner. 
When' the right fore-foot moves, in order to sustain the body, pushed forward by the right oind.foot, the 
motion is then called an amble. The body, being alternately supiiorted by two 1e^ on too stftne side, is 
‘^bligeil to balance itself to the right and left, in order to avoid falling; and it is tins balahcing rooyement 

rhich renders the gait so soil and agreeable to wfbncn and persons in a weak state <df body. {Cuvier's 

'omp. Anat.y lect vii ) . . 

1903. The serpentine motion consists in bringing up the tail towards the head by bending the body Into 
one or more curves, then resting upon the tail, and extending the body, thus moving forward, atcach 
step^iearly the whole length of the body, or one or more of the curves into which it was formed. Among 
the mollAsca, and many of the annulosc animals, the same kind of motion is performed by alternate 
contractions and expansions, laterally and longitudinally of the whole body, or of tHbsc parts which 
are appropriatetl to progressive motion. 

190*. A mode of moving analogous to walkings is performed by animals who have suckers, and is 
exemplified in the leech, which at every step advances nearly the whole length ot its body. 

1905. In the action of leajdng, the whole body rises from the p;round, and for a 
short period is suspended in the air. It is produced by the sudden extension of the 
limbs, after they have undergone an unusual degree of flexion. The extent of the leap 
depends on the form and size of the body, and the length and strength of the limbs. The 
JVIyriopoda are not observed to leap. Many of the spiders and insects leap with ease 
forwards, backwards, and laterally. In those which are remarkable for this faculty, 
the thighs of the hind-legs are in general of uncommon size and strength. Among 
reptiles the leaping frog is w'cll known, in opposition to the crawling toad. Among 
quadrupeds, those are observed to leap best, which have the hind legs longer and thicker 
than the fore-legs, as the kangaroo and the hare. These walk witli difficulty, but leajj 
with ease. 

1906. Serpents are said to leap, by folding their bodies into several undulations, which they unbend all 
at once, according to the velocity they wi.sh to give to their motion. I'lie jumping maggot, found in 
cheese, erects itself upon its anus, then form.«i ils body info a circle, bringing its head to the tail, and, 
having contracte<l every part as much as poa‘.il)le, unbendB with a sudden jerk, and darts forward 
to a surprising'distance Many cr<dM and PoilUra* bend their tail, or hairi> which supply its place, 
under their belly, and then, suddenly unbending, give to the body a considerable degree of progressive 
motion. 

1 907. Flying, Flying is the continued suspension and progress of the whole body in 
the air, by the action of the wing.s. In leaping, the body is equally suspended in the 
air, but the suspension is only momentary ; in flying, on the contrary, the body remains 
in the air, and acquires a progressive motion by repeated strokes of the wings on the 
surrounding fluid. 'Ihe centre of gravity is .iluays below the insertion of the wings in 
the bodies of flying animals to prevent them from falling on their backs, but near tliat 
point on which the body is, during flight, as it were suspended. The action of flying is 
performed by animals belonging to diflerent classes. Among the Mammalia, bats dis- 
play this faculty, by means of wings, formed of a thin membrane extending bctw'cen 
the toes, which are long and spreading, between the fore and hind legs, and between the 
hind legs and the tail. In birds, the wings, which occupy the place of the anterior 
extremities in the Mammalia, and arc the organs of flight, consist of feathers, which are 
stronger than those on the body, and of greater length. Among leptiles, the flying lizard 
«iay be mentioned, whose membranaceous wings, projecting from each side of the body, 
without being conncctea wdth the legs, enable it to fly from one tree to another in search 

^of food. A few fishes are likewise capable of sustaining themselves for a short time by 
means of their fins ; these are termed flying fish. Spiders arc able to move in the air by 
means of their threads. 

1908. Swimming is the same kind of action in water, as flying is in air. The organs 
which are employed for this purpose resemble the oars of a boat in their mode of action, 
and in general possess a considerable extent of surface and freedom of motion. Swim- 
ming, however, is not confined to those animals whit’- are furnished with oars or 
swimmers. Many animals move with ease in the water by means of repeated undulations 
of the body, as serpents, eels, and leeches; or by varying the form of the body by 
alternate contractile and expansive movements, as the Mcdixsce. 

1909. In^cse different displays of voluntary mot wiiy the muscles are only able to 
continue in exorcise for a liinited period, during which the irritability diminishes, and 
the fartlier exertion of tlieir powders becomes painful. Wlien thus fatigued, animals 
endeavour to place themselves in a condition for resting, and fall into that state of 
temporary lethargy, denominated sleep, 

1910. The posilions assumed by animals during sleep arc extremely various. In the 
horse, they even differ according to circumstances. In the field he lies downi in the 
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stable he stands. Dogs and cats form their bodies into a circle, while birds place tlieir 
heads liiider tlieir wings. 

l&ll. The ordinmifmodc of sleep w likewise exceedingly various in diflTercnt animals and in the same 
animal is greatl^iifluenoed by habit. It in general dC{K‘nd8 on circuniiilances connti teil with food. It is 
probable, thxit afl^iniaIs,.howcvpr low in the scale, have their stated intervals of repose, .illhough we are 
as yet nnncquaibted either with the position i^ich many of tlieni assume, or the periods during which 
they repose. ' 

Subsect. 3. Structure of the Nervous Si/stem. 

1912. 7'he nervous si/stem^ by containing the organs of sensation and volition, is tliat 
which distinguislies animal from vegetable beings. It consists, in the vertebrated animals, 
of the bra,in, fcbiC spinal marrov/, and the nerves. 

1913. The brniii) exclusive of its integuments, appears in the form of a soft, compres- 
sible, slightly viscous mass. Die spinal maiTow oiigiiiates wifb the brain, and consists of 
four cords united in one body. 'The nerves, also, originate in the brain or spinal inar- 


„ -- jqiiently happens that tiie branches of the 

same nerve, or of ditrerent ones, unite and separate repeatedly witliin a small space, 
forming a kind of network, to which the name plexus has been applied. Sometimes 
filaments pass from one nerve to another; and, at the junction, there is usually an 
enlargement of medullary matter termed a gawg/MU. Numerous filaments, from dif- 
ferent nerves, often unife to form a ganglion, from which proceed trunks frequently of 
greater magnitude than the filaments which entereil. Thus nerves, veiy dilTercnl in their 
origin, fiuin communications witli one another; so that the wliole nervous system may 
be considered as a kind of network, between the dilleient paits of which an intimate con- 
nection subsists. In consequence of this anangement, it is often raalter of very great 
dlfliculty to ascertain the origin of those filaineiifs, whicli unite to constitute tlie trunk of 
a nerve. In some instances, they appear to aiise from the sin-face of the biain or spinal 
marrow ; in other cases, from the more central parts. 

1914. 7V/C braw, in the anininls leithout vertebrer, is destitute of tlie protecting bony 
covering, wliicJi forms tlic head and back bone in the vertebral animals. The brain 
itself is mucli more simple in its structure. Independi'iUly of very ren^arkable dif- 
ferences in the stiiicture of tlie nervous system in the difVeient genera of invertebral 
animals, there may still be iiereelvecl two models, according to which, the organs belong- 
ing to it are arranged, lii tlie fust, the brain is situated upi*n the lesopliagus, and presents 
dilferent fonns according to the species, appearing more like a ganglion than like the brain 
of the vertebral animals. It sends off several nerves to the month, eyes, and fecleis. Tw o, 
one on cacli side, pass round the oesophagus, and, uniting lielovv, form a ganglion in some 
cases larger than what is considered tlie true brain. Fiom this ganglion, nerves aie 
likewise sent off to different parts of the body. The animals in which tliis nervous system 
prevails belong to the great division termed Mollusca. Jn the second) tlie brain is situ- 
ated as in the Mollfisca, sending out ncives to the surromuling jiarts, and likewise one 
nerve on each side, which, by their union, foiin a ganglion, from which otlier neives 
issue. This ganglion jiroduces likewise a nervous coid, vihich proceeds tow aids the 
extremity of the body, foiming throughout its length ganglia, from which small nc-rves 
proceed ; tliis cord, at its coirimcnceinent, is, in some case*'', double for a slioit distance. 
It has been compared to the medulla oblongata, and spinal inairow of the vertebral 
animals. This kind of nervous system is peculiar to the aimulose animals. Theic are 
usually ganglia on the nervous cord, corrcspomUiig with the number of ring-* of wdiicli 
the body consists. 

1915. 'The fiinclUms of the Lrain and nervous si/stem ; the organs of perception, as of 
touch, of heat, of light, of hearing, of smell, and of taste ; and also the faculties of the 
mind, we pass over as belonging cliicfly to the anatomy and physiology of tlie human 
frame, and therefore less immediately connected witli the animals used in agriculture. 
The reader will find these subjects ably treated by Dr. Elciuing. 


Chap. III. 

jinifnal Chemutry; or the Substances which enter into the Composition of the Bodies of 
, A'limals^ 

f 

1916. T}ie elementary piinciples (f the animal kingdom have been ascertained with 
considerable precision ; but the binary, terniiry, or oilier compounds which they form, 
hare not been investigated with so much success. As these various ingredients are 
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brought into union in the animal system by the agency of the vital principle, tlieir state 
of combination may be expected to diflTcr widely from the ordinary results of electric 
attraction. When such compounds of organisation are submitted to analysis, tlie influ- 
ence of tlie vital principle having ceased, the products obtained may be regarded, in 
many cases, as modifications of the elements ot^ the substance, occiisioned by the pro- 
cesses employed, rather than the display of the number or nature of the ingredients, as 
they existed previously to the analytical operations. Hence .the great caution requisite 
in drawing conclusions regarding the composition of animal bodies. 

1917. The elementary substances which are considered as entcAng into the parts of ani- 
mals arc, carbon, hydrogen, oxygen, azote, phosphorus, sulphur, fluoric acid, muriatic 
acid, iodine, potash, soda, ammonia, lime, magnesia, silica, iron, and manganese. 

1918 Carbon exists in various states of combination in the fluidti, as well as in the solids, of every 
animal ; and has been detected in the form of cliarLoal in tlie lungs. When animal bubstanecs are exposed 
to a hif?h tomiierature in closed vesseK, the ch.ircoal which is produced dilfers considerably from that 
which IS obt4iincd by the same means Irom vegetables It is more glossy in appeartince, and is incinerated 
with much greater dilKeulty. 

1919 Hi/<Uo"en is universally distributed in the .iniinnl kingdom ; it occurs as a constituent ingredient 
of all the tluids, and of many of the solids It is inv.iriably in a state of combination with charcoal, for, 
as far as we know, it h.is never been detected in an uiuombineil or separate state. It has been found in 
the human intestines, in the form ot earburetled hydrogen 

19U0. Ori/gcn i.s as widely distnhnted as the preceding, in the fluids and solids of all animals. A constant 
supply ot it from the atmo.sphere is indispensably necessaiy to the eontwi.iation of animal life. It occurs, 
not only in combination with other bodies, but probably, likewise in a separate state, in the air-bag of 
fishes, in which it is found, ivirying in quantity, according to the species, and «iepth at which the 
fishes have been caught It is common, in union with charcoal, forming carfunitc nctU 

1921 Jzoftc gas is very widely distributed as a coiiiponent part of animal substancts It occurs in 
almost all tlie flimls, and iii those solul parts which have caiboii as a base The almost universal pre- 
valence of this princijilo iii animal substances constitutes one of the most certain marks by which they 
may be dustuigiiusht'd from vegetables. Azote likewise occurs, in an uncoinbined state, in tlie air-bag of 
boine Ashes. 

19J2 Pho^fihoim This mllanunabh* body exists, in union with oxygen, in the state of phosphoric 
acui, m many of tlie solids and fluids of ainin.ds Us exisleiice, however, in an uncombinetl htate, has 
not been satisfactorily detei mined, although there .ippearsa tendency to leter the luminousiio.ss ot several 
animals to the slow' combustion of this substaiuc J>en pliospbonc and can scarcely be said to exist in 
•x separate state, being found m conilmiatioii with potash, sixki, aminoin.T, lime, or magnesia. 

Ijh-M Sul/dtMf, in combination, exists in considerable abundance in animal substances It can scarcely 
be said to dxur in a separate stite m auimalt. , at least, the expeiiinents which may be quoted as 
encouraging siu fi a suppiKsitioii are by no means decisive L'riitcd with oxygen, in the form of sulphuric 
acitl, it exi.sts iii combuiatioii w'lth potash, soda, and liuie. 

1924, Fluoric acid lias been delected in bones and urine, in .a state of combination witli bine 

192 > Mntiotic It! id exists in a great number of the animal fluids, in combination with an alkali, as in 
the ammonia and soda ot urine 

192(1 lodinr has been detected in sponge 

1927. Pota<th exists m combination witli the sulphuric, muriatic, or phosphoric acids ; but it is far from 
abundant in •iminal fluuls, 

192s Soda IS present in all the fluids in v.nrious states of combination, and is more abundant than the 
preceding It gives to many ot the secietums llic alkaline property of changing vegetable blues into 
green It is tound in union witli the carbonic, pliosphoiu , .sulphuric, and muriatic acids, 

1929 Ammonia exists jii its elements m .dl the fliiuN, and many ot tin* solids, of animals, and is fre- 
quently produced during putrefaction 'I’liese tleinents aie likewise Ibuml united in the system, and the 
alkali then ajipears in union with the v.uious .leids, as (lie phoNjilione, munatie, and lactir 

1939 Liiiu\ of which the haul parts of aiiiiii.ils, sm li .is bones and shells, aie principally compo.setl, is of 
universal occurrence. It is alw.iys m a st.tte ot conibiii.dion, and chiefly with the carbonic or pliospbonc 
acids 

19J1 ^fa"n(sta occurs siiaringly It has been delei ted in tlie bones, blood, and some other substances, 
but abvays ui sinall quantity, and chiefly m union wtli phosjdioric acid 

19^2 Silica occurs more sparingly tliaii the preceding. It is found in the hair, urine, and urin.iry 
calculi. 

19.1.3. Iron has hitlu’rto only been detected in the colouring matter of llio blood, m bile*, and in milk. 
Its peculiar state of combiii.itioii m the blood ban given use to various conjectures, but a satisfactory 
solution of the question h.is not vet been olibiinetl In milk, it appears to be ni the state of phosphate. 

1934 MartgancsCf in oxide, has been observed, along with non, in the ashes of hair. 

1.93.5. Sucli are the simple which have been detected by chemists in the 

solids and fluids of animals; but seldom in a free state, and often in such various 
proportions of combination to render it extremely difficult to determine their true 
condition. 

1936'. The comp,»fnds of organisation arc gelatine, albumen, fibrin, mucus, urea, sugiur, 
oils, and acids. 

1937. Gelatine ocruis in nearly .a pure state in the air-bags of different kinds of fishp.s, as, for example, 
isinglass, wbicli, il itissolvcd in hoi water and allow'ed to cim> 1, forms icily When a solution of tannin is 
ilroppixl into a solution nt gcl.itii.e, a unioii takes oLice, .iiid .in msoliiblc |>iccipitate of a whitish colour 
falls to the l)ottoin It is on the union ot the tinuin ot thei k bark with the gelatine of the hides, that the 
process of tanning leather depends, (relatuie exists in abundance in diflToreiit parts of anim.'ds, ;is bones, 
muscles, skm, ligaments, membranes, and blood It is obtained from these substances by boiling them 
in warm water , removing the impurities, by sk imniiig, ns they rise to tlic surface, or by subsequent 
straining and claritying It is then boiled to a proper eonsistence. It is the characteristic ingredient of 
the softi'ht and ino^t flexilde parts o( auim.ils 

1938. Oelntme is erlensively itsed m the artSf under the names of glue and size, on account of its adhesive 
quality, and to give tlie requisite stiflbess to I’crtnin articles of manufacture. In domestic economy, it is 
likewise oinploypil in the innn of jelly, and in the formation of various kinds of soup What is termed 
Portable Soup is merely jelly which lias been dried, having been previously seasoned, according to the 
taste, with riitferent spices. 

J 939. Albumen^ the white of an egg, exists in great ahiinilance, lioth in a coagulated 
and liquid state, in the diflbrciit parts of animals. Hair, nails, and horn are composed 
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of it. It appears likewise as a constituent of bone and shell ; and there arc few of 
the fluid or soft parts of animals in which it does not exist in al)ijn(lance. W'Jiat has 
hitherto been tenned the Resin of Rile is, accortling to Berzelius, analogous to albumen. 

191*0. Albumen ts cxtrnstvcii/ used tn the aris When spread thin on any bubatance, it soon dries, and 
forms a coating of varnish. Its adhesive power is likewise <'on.suloral)le. When rubbed on leather, it 
increases its supjdene.'.s. lint its chief use i"in clarirving luiuois. For this jiurposc, any substance 
abounding m albumen, as the white of eggs, or the senim ol blooil, is mixed with (he liquid, and the 
whole heated to near the boiling point The allnnnen coagulates, and I'alN to the bottom, carrying along 
with it the impurities which were susiieiideii in the fluid, and winch rendtied it muddy. If the liquor 
contains alcohol, the application of heat is unnecessary. 

IQdl. Fibrin exists in the blood, and was formerly called the fibrous part of the 
blood. It likewise exists in all muscles, forming the ‘ . lUial part, or basis, of these 
organs. It exhibits many remarkable varieties, as it appears in the flesh of quadrupeds, 
birds, and fishes ; hut has not hitherto been turned to any paiticular use. 

1942. Extrartiee exists in the muscles of animals, in the blood, and in the brain. It 
communicates the pcculiai* flavour of meat lo soups. In the opinion of I^ourcroy, the 
brown crust of roasted meat consists of it. 

1949. The soft parts of animals are constituted of these four substances, which also enter 
into the composition of the hard parts and of the fluids. They are readily distinguishable 
from one another. Extractive alone is soluble in alcohol ; gelatine is insoluble in cold, 
but soluble in hot, water ; oMminen is soluble in cold, and insoluble in hot, water ; the 
fibrin is equally insoluble in hot and cold Avater. 'I’hoy are variously mixed or united; 
and as they consist of some elemenUiry principles, chiefly carbon, hydrogen, oxygen, and 
azote, it is probable that they aie in many cases clianged, the one into the otJier, by the 
living principle; a tiansmutation which the chemist lias succeeded in accompli siiing, and 
which may soon be of advantage in the arts. The pro[>ortioii of caihon appears to be 
least in gelatine and greatest in fibrin. 

1914. Mucus occurs in a liquid state in tbo animal economy, .as a piotecting covering 
to diiferent organs. It necessarily differs in its qualities, according to the purposes it is 
destined to serve. Tn the nose, it defends the organ of smell from the drying intlueiiee of 
the air ; in the bladder, it protects the interior from tJie contact of the acid of the urine ; 
while it preserves the gall-bladder from the action of alkaline bile. It does not contain 
any suspended particles like the blood, but is liomogeiicous. {JDr. Vouug, ^innals of Phil., 
vol. ii. p. 117.) When inspissated, it constitutes, in tJie opinion of some, the basis of the 
epidermis, horns, nails, and fealhci s. But the ditlic ulty of obtaining it in a pure state, and 
tlie discordant ch.uacters assigned to it by diiferent cliemists, prevent us from reposing 
confidence in the accuracy of the analysis of those substances, of xvliicli it is considered 
as fomiing an essential ingredient. 

1915. Urea is a substance obbiincd by evaporation and trituration from tlic urine of 
the IVlainmalia when in a state of health. In the huiiiaii subject it is less abundant 
after a meal, and nearly disajipears in tlie disease called diabetes, and in affections of 
tlic liver. 

194(5. Su<iar exists in considerable abundance in milk, and in the urine of persons 
labouring under diabetes. In the latter fluid, it is to he consiib-red as a morbid secretion 
of the kidneys, occupying tlie natural situation of the urea. In milk, however, it exists 
as a constituent principle, and may readily be obtained by the following process ; evapo- 
rate fresh whey to the consistence of honey, dissolve it in water, clarity with the whites of 
eggs, and again evaporate to the consistence of syrup. On cooling, white cul)ical crystals 
will be obtained, but less .sweet than vegetable sugar. 

1947. Oils vary greatly as to colour, consistence, smell, and other characters. They 
possess, however, in common, the properties of the fixed oils, in being liquid, cither 
naturally or when exiioscd to a gentle heat, insoluble in water and alcoliol, leaving a 
greasy stain upon paper, and being liiglily coiiibuslible. They are distinguished as 
spermaceti, ambergris, fat, and common oils, 

194S. Spennarcii constitutes the principal part of the brain of the whale, and is freed from the oil which 
accompanies it by draming and sqiieezinp, .iiid alterwards by the empio>ment^f an alkaline lie, which 
8.*ipomfies the reinaiiuler. It is then washed in water, cut into thin pieces act th a wooden knife, and 
exposed to the air to dry. It is used in medicine and candlem.ikiiiR 
1940 Amberprts is (ound in the intestines of the spermaceti whale, and in those only which are in a 
sickly state It appears to be the excrement, altered by a long icteiition in the intestines, and theretore 
scarcely merits a place among the natural iiigretlieiits of the animal sjstem. Upon being voideil by the 
animal, it floats on the surface of the sea, and has been found in A^arious quarters of the globe. It usually 
has the beaks orciittle.fl.sb adhcTiiig to it. It is employed in small quantities by druggists and perfumers. 

19.^0 Fat consists of two substances, suet and oil. It is usually purified by separating the vessels and 
ineiTibrancs which adheie to it, by repeatedly washing with cold WMter, and afterwards melting it, along 
with boiling water. ^ , n , 

lO il. Talhw is the fat of ruminating animals, and is hard and brittle ; wliilo the fat of the hog, called 
lardf is soft and semifluid. Its uses, as an article ot food, in the making of candles, hard so<ip, and oint- 
ments, and to diminish friction, are well knowf . , ^ 

19.'i2 The properties qf otls depend ii?a great degree on the mode of preparation, with the excejition of 
the oilour, which arises from the kind of animal from which the oil h.is been derived. SpermaveU oiI \a 
considered as the thinnest ol the annual oils, and the fittest for burn mg in hiuips. It is obtained from the 
spermaceti, by draining and pressure. Tram otl is procured by melting the blubber, or external layer of 
fat, found underneath the skin of diffbrent kinds of w'hales and seals. From the process employed, it 
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contains, besides tbc nil, gelatine, albumen, and other animal matters, whirh render it tbirk, dark- 
coloured, and disposed to heroine raneid. Fish od is sometimes extracted from the entire lisli (as the 
sprat, pilchard, and herring, wIumi they oceiir in too great quantities to be salted), by boiling in water, 
aiul skimming off the oil, as d appears on the surface In giiiercl, however, the oil is obtained from the 
livers of tish, in which it is lodged in cells. 

1953. Tlie acids found in animals consist of various proportions of carbon, hydrogen, 
oxygen, and azote. Sonic of them are peculiar to the animal kingdom, and others exist 
in equal abundance in plants. 

lUoI The U7 tc or Itlhtc aetd abounds in urine, and appears to be a production of tho kidneys. The lactic 
acid IS cuiniiion in the aninial fluids Ttie amnmtic acid has been found in tho uterus of a cow 'I'hc 
formic acid is iirocuictl by di.stilhng .nits Tho henzoic, oxalic, acetic, and malic acids are common both 
to plants and animals, but seldom occur in tho Litter 

1955. These elcnicnls, by combining in dilferent proportions, exhibit a great variety 
of separate subst.-inccs. 'I'he earthy s.alts are likewise abundant ; and wdien they occur in 
a separate state, they strengthen the albiiininous framework, .uid form the skeleton, giving 
stability to the body, and acting as levers to the muscles. The alkaline salts occur in the 
greatest abundance in the secreted fluids. 

1956. The //uiV/s consist of those juices which are obtained from our food and drink, 
such as the chyle, and are termed crude of the blood, or prepared from the crude fluids, ;ind 
destined to communicate to every part of the body the nourishment w'hicli it requires ; 
and of those fluids which are separated from the blood, in the course of circulation, such 
as the bile, and termed secreted fluids. These are all confa'.j.eil in appropriate vessels, 
and are subject to motion and change. 

1957. The solids are derived fiom the fluids, and .are nsnally divided i’'‘o the soft and 
Imrd. The soft solids consist cliiefl}' of what is termed .'inimal matter, of CL/inbinations 
of caibon, hydiogon, ox)gen, and .a/ofe. 'I’lioy consist of libres, wdiicli .arc usually 
grouped into faggots; of plates, which, crossing one .another in various directions, give 
rise to cellular structure, or of a nnil'orm pulpy in.iss. 

in.jH 'The Jibrous texture may ho observed m all the muscles, tendons, and ligaments, and in tbe bones 
of many .inimals, cspooially before Inrth 'J'hcse fibres, however munitcly divided, do not appear to be 
hollow, like those ol the vegetable kingdom 

19a’>. The n llular texture is imiversallj distributed in the form of membranes, which invest every 
orgjin, the bundles of fibres in eveiy nuisele, and, by forming tubes with the addition ol the fibrous 
texture, constitute the containing vessels 'I'he ‘.ulistanee gives fonn to all the ditleiimt p.irts, and is 
that paituailar iKiitiori wIim Ii is first tonned, and wliieli constitutes the frame on and within wIik h the 
other in.iterials of the system are dej/osite*l It re.uhly expaiuks by the imre.ise of its contents, and, 
with equal ease, coiiti.uts, when the distending c.iuse is removed 

19iI0 The pul ju/ textuic is lonfined to the brain and nerves, the liver, kidneys, and other seereting 
org.ins ol the sj stern Us composition appears to the eye homogenous, .ind lia lonn is regulated by its 
cellular envelope • 

U*i)l 77/eve sojt solids alone are cajiable of possessing the faculty of sensation By their aid, the nervous 
energy is exerted on the ditl'creiit parts of the body , and, thiough Iheni, the impressions of external objects 
are looened 

The liaid solids consist either of cartilage, which rcseinhles, m its qualities, coagulated albumen ; 
or of 1)0110, formed by v'anoiis eoinbinations ol earthy salts They aie destitute ol sr'iisatinii, ami are 
chieHy emiilojed in defending tho system from injury, giving it the requisite stability, and assisting the 
inusclcii 111 the execution of their movements 

11)05 The pTopoi twn betnuen the solids and fluids is not only remarkably diflcrent iii difl'erent species, 
but in the same species, in the various stages ui giuvvth. 


Chap. IV. 

Animal Fhysiologij ; the JJi^cdivCj Cirndalingy and Jlcproduclive Functions of Animals, 
Sjcct. I. Of the Tliiieslm; System. 

1964. The instinct (f animals for food provides over the organs of the stomacJi. 
Hunger is felt when the stomach is empty; it is proinoterl by exercise, cold air applied 
to the skin, and cold, acid, or astringent iliiiils iiitroducctl into the stomach. Inactivity, 
warm covering, tlie attention diverted, and warm fluids, have a tendency to allay tlie 
sensation. 

1965. Thirst is accompanied with a sensation of dryness in the mouth. This dryness 
may he occ.isioned by excessive expenditure of th fluids, in consequence of the dryness 
or saltness of the food which has been swallowed ; or to their deficiency, from the state 
of the org.ins. 

1966. Both hunger and thirst, besides being greatly influenced by habit, exhibit very 
remarkable peculiarities, according to the species and tribes of animals. 

1967. Those which live on the spoils of the animal kingdom are said to be carnivorous, 
when they feed on flesh ; piscivorous, when they subsist on fishes ; and insectivorous, 
when they prey on insects. Again, those animals which arc phytivorous, or subsist on 
the products of the vegetable kingdom, arc either granivorous and feed on seeds ; 
graminivorous, pasturing on grass ; or herbivorous, browsing on twigs and shrubs. 
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19(58. Jii’siifrs those substances ivXich amma/s mahe use c\f as food » trafer is /ii,nvhc einplmfcd as dmik^ 
ii'id as the vcliirle of nutritious malter. Salt i!> iiecesNarilj iinxeil with the drink of tlie ii'ihabitnnts of 
the oeean^ and is relished by man and UKiny other animals. Other inorganic Mibstnnren are hkewuie 
rin|>lo\ed tor a variety ot purjioscs Many savages make use of steatite .ind ela> along with their IoimI. 
'i'lie common earthworm swallows the soil, Irom whieli, in its i)a>sage through the mtcstnies, it extracts 
Its nourishment. 

1‘»()}I In sonic caseSf substances are swalfou'dfifor other purposes than nourishment. Stones arc retained 
in the stomach of birds to assist in triturating the gram. The wolf is said to satisty his hunger by tilling 
Ins stomach with mud. 


Sem'. II. Of the Circulating S^stenu 

1970. The food being reduced to a jntUaceons inassj and mixed with a variety of secreted 
fluids, by means of the digestive orgaiLs, is in tliis state denominated chyme. This mix- 
ture exhibits a chemical eonslitution nearly aiiproachiiig « .* it of blood, into which it is 
destined to he converted, by the separation of the useless fiom the useful part. This is 
ellected by certain vessels called l.icteals, which absorb the niitiitious part of the chyme, 
and convey it to a paiticidar receptacle. Another set of absorbents, the lymphatics, 
lake lip all the substances which have been tjected fioni the ciiculation, and which are 
no longer necessary in the particular organs, and communicate their contents to tlie store 
already provided by the lacteals. The veins receive the altereil blood from the extremities 
of the arteries or the glands, in which they terminate, and jiroceed with it towards the 
lungs, to be again aerated. In their progress lliey obtain the collected fluid of the other 
absorbents, and, in the lungs, again jircpaie the whole l‘or ihe use of the system. Thus, 
during the continuance of life, the artciics supjdy the mateiials by wliich the s\^tem i.s 
invigoiated and enlarged, and oppose that tendency to deiay, jnoduced by the influence 
of external objects. The process continues during the whole of life, new matter is daily 
added, while p;irt of the old and useless is abstracted. I'hc addition is greatest in early 
life, the abstraction is greatest in old age. 

]'>7I. This contmued ^tyxiem of addition and suhti action has hxl snmo (o (’onrliuk*, that .a change in fl e 
corpore.il kIcmiIiIv ol llic body takes place rcpcatinlly iluniig the coulinuance ot bte, that none of th.- 
jurtuies ot winch it cunsusted ni jouth rcin.nu in it-, composition in old .age Some have coii&ulcred the 
changi' eHiM'tid every throe, others everv seven, )eai‘> 'L'liis o]>inion, liowcver, is reticlcrcd doiibttui by 
many well known facts Letters marked on tin* skin bv a variety ot suhst.mees frequently la«.t tor lile. 
There .ire some diseases, siu h .is small-pox .md me.iNles, ol which the eonstitiitioii is only o/iccsu&ccptiblci 
but It IS observed to be liable to the .attack ot these diseases at every period ot human hie 


Skct. III. Of the liiyrodmhve Si/stcm of Animah. 

1972. Animals are rrpioduccd ifi consct/ucnce of the fuiut tons (f certain organSt with 
Ihe exception of sonic ol' the very lowest in the scale. In those animals vtliich possess 
peculi.'ir organs for .ne preparation of the germ oi ovum, some are andiogynous (m.an- 
woman), and either have the sexual organs im'orpor.ilcd, and cjipahle of goneiating 
without assistance, or the sexual organs iue distinct, and the union of two individuals is 
nccess.'iry for imiiieguation : others li.ixc the sexual organs separate, and on dilferent 
individuals. The young of such animals aie either nouiishcd at lirst by the store of 
food in the egg, or by tlic circulating juices of the inotlier. 'fhose species in which the 
former ariangemcnt prevails aic termed ovipaious, while the term viviparous is restiictcd 
to the latter. 

197:5. In all animals it is the business if the female to prepare the oioiin or grrmy and 
bn'ng it to ni.itmily. luir this purpose, the genu is produced in the ovaiiiim, faithcr 
jieifcrtcd in the uterus or inatiix, and finally expelled fioni the system through the 
vagina. The ollice of the male is to impregnate the gcim by means of the spermatic 
fluid. 'J'his fluid is secreted in the testicles, transmitted by the spermatic ducts, and 
finally conveyed by the external organ to its ullim.ite destination. 

1971. Among the viviparous aiiimalsy the leproduclive org.ans present many points of 
resemblance, and ajiiicar to be constructed according to a common model. Jt is other- 
wise with the sexual organs of the ovipaious tiibes. These exhibit such remarkable 
dillercnces in form and structure that it is impossible to collect them into natural groups, 
or assign to them characters which they have in common. 

1975. 'Phe manner in which the eggs of birds arc impregnated by the male has not been 
satisfactorily detennined. W’th the exception of the cicatricida, a female bird, in the absence 
ol the male, can produce an egg. 'J’he conjunction of the sexes, however, is necessaiy 
for the impregnation of the egg, and the ellect is produced previous to the evclnsion. 

1.970’. Ill nianif kinds of JLslies and reptiles, Ihe yolks, after being furnished with llieir 
glair, are ejected from the body of the female, and the impregnating fluid from the male 
is afterwards poured over them. Imjircgnatioii can be elfccted readily in such case*-’, by 
the artificial application of tliG spermatic fluid. 

1977. Impregnation in insects appeals to take place while the eggs jiass a reseivoir 
containing the sperm, situated near the termination of the oviduct in the vtilva. 

1978 The most simple mode (\f hatching i.s clR-ctod by the situation in wJiirli the opgs are placed bv the 
mother, alter or during their exclusion. In tins inode :i place is usu.illy bclcetcd where the eggs will be 
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exposed to a suitaldc and uniform temperature, and wFicica convenient supply of food may bo easily 
obtained tor the >oung animals Such urraiigeincnts prevail in the insect tribe. 

In /At’ sironU moilct the mother, Hided in some cases by the sire, forms a nest, in which she 
dept>sits her epgs, and, sitting upon them, aids their hatching by the heat of her bwly. Birds in general 
hatch their young m this manner. 

1"H0 In the third mode ^ the eggs are retained in the uterus, without any connection, however, by 
circulating vessels, until the period when they are reiidy ti be hatched, when egg and young are expelled 
at the same lime This takes place in some sharks and Mollu.sca 'J'he animnU which exorcise this last 
kind of incubation are termed ovovisiparous. In the 7/jina p'lpa, the eggs are depositeil in a bag on the 
back, where they are hatched, and where the young animals reside for some time after birth. Some 
animals, as the aphis, arc oviparous at one season, and ovoMparous at another 

loHl. The t/oun^, of ter Acing hatched^ are, in many c.ise«, iiidepciideiit of their parent, and do not stand 
in nc*od of aiiy ahsistance : they are born in the midst of plenty, and have org.ins adapted to the supply of 
their wants. Thus, many insects are hatched on, or within the very leaves winch they are afterwards to 
devour In other cases, the young are able to follow tlieir parents, and receive from them a supply of 
appropriate food , or, if unable to follow, their parents bung their loml to the nests 

lUSi The changes which the young oj ov/pntous aiimuils vndeigo in passing from infancy to maturity 
have long attracteil the notice of the inquisitive ohscrvei. The egg ol the frog is hatcheti in the water, 
and the young animal spends m that clement a |iart of its youth While there it is furnished with a tail 
and external bronchia;, both of winch are absorbed, and <lis.ippear, when it becomes an inhabitant of the 
land The infancy of the butterfly is spent in the caterpillar state, with organs of motion and mastication 
which are peculiar to that period. It is destined to endure a setond hatching, by becoming eni'clopcd in a 
covering, and sutlcring a transformation of parts previously to appearing in its state of maturity 'riiese 
metamorphoses of oviparous animals present an almost inlinite variety of degrees ot change, ditrcriiig m 
char.icter according to the tribes or gencr.i. 

BW.J In it is well known that one sexmal union suffices for the production of impiegnatcd eggs 

during the jieriod of laying Tins is a case somewh.it analogous to t'. . sp quadrupeds which produce 
several young at a birth with one impregnation, ditfeniig however, in the circ'imsiance that the eggs are 
not all produced at the same time, although they aie afterwards hati’hed by the s..me incubation. In the 
Aphides^ or plant-lice, as they arc called, one inipn’gn.ition not only renders fcrtil ♦he eggs of the 
individual, but the animals produced trom these, and the eggs of those .igam, unto the nui:h generation. 

1984. Androgynous animals are of two kinds ; those where impregnation takes place 
by the mutual apiilication of the sexual organs of two individuals; and those where the 
hermaplirodilisni is coinjdete. The Molliisca exhibit examples of both kinds. 

1 985. Gemmijxirous animals are exemplified in the i/ydra or fresh-w ater polypus, and 
other zoophytes. 

198G. Hybridous animals. In the accomplisliment of tlie important purpose of ge- 
neration, it is observed, that, in the season of desire, individuals of a particular .species are 
drawn together by mutual syinpatliy, and excited to action by a common propensity. 
The proilncc of a conjunction between individuals of the same species partakes of the 
charaeters common to the species, and exhibits in due time the charaetei istie marks of 
puberty and fertility. In a natiiial state, the selective attiibiite of tiie procreative instinct 
unerringly guides the individuals of a species towards each otlier, and a preventive 
aveision turns them w'ith disgust fjom those of another kind. In a domesticated state, 
where numerous instincts are sup])ressed, and where otliers are fostered to excess, in- 
dividuals belonging to different species arc sometimes known to lay aside their natural 
aversion, and to unite in tlie business of propagation. Instances of this kind occur 
among quadrupeds, birds, and fishes, among vivipaious and oviparous animals, where 
impregnation takes place within, as well as when it is etfected without, the body. The 
product of such an unnatural union is termed a hybridous animal. Tlie following cir- 
eumstanees appear to be connected willi hybridous productions: — 
in,S7 The pan nts must belong to (he same natural genus or family 'J’herc are no exceptions to this 
law \Micre the species differ greatly in manners aim .structure, no constraints or habits of domestication 
wilk force the unnatural union. On the other h.md, sexual union .somctmies takes place among iiidivi- 
cUials ot nearly related species Thus, among qiuulrupeds, the mule is the iiroiluce of the union of the 
horse and the a^s The jac kail aiul the wolf both breeil with the dog Among birds, the canary and 
goldfim li brccxl together, the Muscovy and common duck, and the pheasant and lien. Among fishes, 
the carp has been known to breed with the tench, the crusiaii, ami even the trout {Phil Ttans, 1771, 
p .31 « ) 

I'.VSS The parents must be vi a confined or domesticated state In all those hybridous productions w hich 
have yet been obtained, there ih no example of indiviiluals of one species giving a sexual preference to 
those of another. Among quadrui>cds and birds, those individuals ol different species which have umteil, 
have been confined and excluded from all mtercour^ with those ot their own kind In the c.ase of 
hybridous fl.shes, the ponds in which they have been produced have been small and overstocketl, and no 
natural proimrtion obsri veil between the males and females of the difl'crent kinds. As the impregnating 
fluid, in such situations, is spread over the eggs aftt r exclusion, a portion of it belonging to one spectes 
may have come in contact with the unimprcgriated eggs of .another species, by the accidental movements 
of the water, and not in consequence of any unnatural effort. In all cases of this iinnatural union among 
birds or quadrupeds, considerable degree of aversion is always exhibited, a circumstance which never 
occurs among individuals ol the same s^iecies 

1989. The hi/hrtdous products me barren. The peculr-ir < ircum stances which arc required to bring 
about a sexual union between individuals of different spei ics suflicicntly account for the total absence of 
hybridous productions in a wild .state, and, as if to prevent even in a domesticated state the introduction 
and extension of spurious breeds, such hybridoms a mnials, though in many cases disposed to sexual union, 
are incapable of breeding There arc, indeed, some statements which render it probable that hybrid 
animals nave procreated with perfect ones; .at the same time there are few which are above suspicion. 
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Chap. V. 

Animal Pathology ; or the DuraAoriy Discasesy and Casualties of Animal Life. 

1 090, Larh species of animal is destined^ in the ab'icncc of disease and accidents, to 
enjoy existence during a parth ‘-iar period. In no species, however, is this term absolutely 
limited, we find some individuals outliving otheis, by a considcjahle fraction of their 
wliole lifetime. In order to find the ordinary duration of life of any species, therefore, 
we must take the average of the lives of a miinber of individuals, and rest satisfied with 
the approximation to liuth which can thus be obtained. lliere is little resemblance in 
rcs 2 )cct of longevity between the tlilferent classes, or even species, of animals. There is no 
peculiar structure, by which long-lived species may be distinguished from those that are 
shoit-lived. Many siiecies whose structure i coinjilicated live but for a few years, as 
the rabbit; while some of the testaceous Molliisca, wdth more simiile organisation, have 
a more extended existence. If longevity is not influenced by stiuctuie, neither is it 
modified by the size of the sjiecies. While the horse, greatly larger than the dog, lives 
to twice its age, man enjoys an existence three times longer tliaii tlje former. 

1991. The circa mshnues which regulate the term nf existence in difterent species ex- 
hibit so many jii culiarifies, corresponding to each, that it is iliflicult to offer any general 
observations on the subject. Ih-alth is jirccarious, an<l tlie oiigiii of diseases generally 
involved in obscurity. 'i'he condition of the organs of lespiiation and digestion, 
however, a 2 »[)edrs so intimately connected with the comfoi table continuance of life, and 
tlie attainment of old age, that existence may be snitl to depend on the due exercise of 
the functions which they perfoira. Whether animals have their blood aerated by means 
of lungs or gills, they rcquiie a legular suj>})ly of oxygen gas hut as this gas is exten- 
sively eoiisnmcd in the prcices.s of comlnistion, piitiefaction, vegetation, and restoration, 
there is occasionally a deficiency in particular jilaces for the suiiply of animal life. In 
geneial, wheic there is a deficiency of oxygen, flic le is aKo a quantity of caibonic acid or 
caihuietted hydrogen incsent. 'I'hese gases not only injinc the system by occupying the 
jdace of the oxygen viliich is requireil, but exercise on many species a deleteiions intlii- 
ence. 'I'o these circuinstanees may be icferied (he difliculty of ])ieseiving many fishes 
and aquatic Mollusea in glass jars or small jionds ; as a gieat deal of the oxygen in the air 
contained in the nater is necessarily consumed by the germination and growth of the 
aquatic Cryptogamia, arid the respiratron of the infusory Aniinaleula, lii all cases, when 
the air of (he atmosphere, or that which the water contains, rs inqiregnated with noxious 
particles, many individuals of a iiaiticulai species, living in the same district, suller at 
the same time. The disease which is thus at first endemic or local, may, by being con- 
tagious, extend its ravages to other districts. 

The rndcnnctil and f}ndcmattl diseases wJiuh attack Jiorsos, shrep, .nid cov\ =?, obtain m tins 
country (he ikimk* ann ) am, sometimes .ilso th.^t c*t the disfentpei TIu* general tirm, liowevcT, for tlie 
pestiliMiti.il diseases with which these arui otlier annuals are inlecteil, is J^pizbuty auioi)^<>t, zoorty 

rill animal) 

lyyj. 'I’he tavafiis irh/eh hare been eomvnUed anion" the domesticated aninaify, at vanons tunes, m 
F.uiope, hy einx.nnltes, have been detailed by a varietv ot antlnns Horses, sliecp, cows, .swme, poui^y, 
fish, have all been .snbjeit to such attaiks; and it bas iieipiently happeneil, lh.it the cirunnstam es w*cli 
have pioduccd the dise.ise ni one* species have likewise exerii'-ed a sninl.ir intlnenee ovei others Tiiat 
tlii'se diseases arise from the der.iiiged iunt turns ot the respiratoij organs, is leiulered jaobable by the 
cireum.stancc that numerous indivuluals, and even spei les, are atlected at the same lime, and thisO]iinion 
IS stri'iigtliened, vvhen the rapidity witli whieli lliey spread is taken into r oiisuleration. 

Mam/ diseases, whu/i greatly contribute to shorten life, taki- their rise from circninstanecs con- 
nected with the organs of digestion Noxious food is frequently eonsnmed by mistake, particularly by 
domestieatcd .inimals When cows, which luve been coiitined to the bouse during the winter se.ison, 
and (e<l with straw, are turned out to the pastyres in the spring, they eat indiscrimiiifitely eveiy plant 
presented to them, and frc<iueiitly fall victims to their impruilenee. It is otherwise v\ iih annuals in a 
Wild state, whose instincts guard them from the eouimoii noxious subsfaiu cs of their on’nnary situation. 
The shortening of life, in consequence of the derangement ot tlio digestive org.iiis, is chietly produced by 
a scarcity of food. When the supply is not sufficient to iiourisli the body, it becomes lean, the fat being 
absorbed to sujiply the deficiency ; feebleness is speedily exhibited, the cutaneous and intestinal animals 
rapidly multiply, ami, in conjunction, accelerate the downial of the system. 

1995. The pou'cr of fasting, or of sutviving w'ithout food, possessed by some animals, 
is astonishingly great. An eagle has been known to live five weeks without food; a 
badger a month ; a dog thirty-six days ; a toad fourteen months, and a beetle three years. 
I'liis power of outliving scarcity for a time, is of signal use to many animals, whose food 
cannot he readily obtained ; as is the case with beasts of jirey and laii.acions biids. Bw- 
this faculty does not belong to such exclusively: wild pigeons have survived twelve 
d.ays, an antelope twenty days, and a Land tortoise eighteen months. Such fasting, 
however, is detrimental to the system, ar.d- can only be consideietl as one of those sin- 
gular resources wdiich may he employed in rases where, without it, life would sjieedily 
be extinguished. In situations where animals are depiived of their accustomed food, 
they Irequoiitly avoid the efiects of staivalion, hv devouring substances to which their 
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digestive organs are not adapted. Pigeons can be brought to feed on flesh, and iiawkg 
on bread. Sliecp, when accideiit^dly overwhelmed with snow, have been known to eat 
tile wool off each other’s backs. 

lyOG. The vat unis disease to which animals arc subject tend greatly to shorten the 
period of their existence. With liie methods oLeurc employed by diflereut species wc 
are but little acquainted. Few^ accurate observaiions appi’ar to have been made on the 
subject. Dogs fiequently elfect a cure of their sores by licking them. They eat grass 
to excite vomiting, and jirohahly to cleanse their intestines from obstructions or woi ms, 
by its mechanical ellects. Many laud aninuls promote their health by bathing, others 
by rolling themseKes in the dust, liy the last operation, they probably get rid of the 
parasitical insects w'ith which they are infested. 

1997. Dut iudepeudenth/ of srarciti/y or di^tcascj comparatively few animals live to the 
ordinary term of natuial death. Tliere is a wastefid war every where raging in the 
animal kingdom. Tribe is divided against tribe, and species against species, and neu- 
trality is nowhere respected. Those which are preyed upon have cerUiiii means which 
they employ to avoid the foe ; but the rapacious are likew ise qualified for the pursuit. 
The exercise of the feelings of benevolence may induce us to confine our attention to 
the former, and adore that goodness wliich gives shelter to the defenceless, and pio- 
tection to tlie weak, w'hile we may be disposed to turn precipitately from viewing the 
latter, lest we discover maiks of cruelty, vvheie w'e wislied to contemplate nothing but 
kindness. liut we sJiould recollect, that, to the lower animals, d‘..-.litute iis they are of 
the means of attending to the aged or diseased, sudden death is a mercil' d substitute for 
the lingering tenures of starv ation. 


Chap. VI. 

On the Distribution (f Anirnah, 

li)9S. On a superficial viciCj vegetables seem 7)iore abundant than animals: so conlraiy, 
however, is this to fact, that tlie species of.-mimals, when comi)ared with those of plants, 
may he eoiisideied in the proportion of 10 to 1. lienee it Ibllows that botany, vvlieii 
com]}ared with zoology, is a very limited study, plants, wlien considered in relation 
to insects alone, beai no j)ioportion in the nmnher of the speiies. The phaneiogauious 
l)Jants of Britain liave been estimated in round numbers at 1 JOO, vvliile llie insects that 
have alreaiH been discovered in this eoimtiy [and piobably many hundreds still jemain 
unknown) amount to 10,000, whicli is more than six insects to one jdant. It is there- 
fore obvious that tlie knowledge acquiied on tlie geogiapliical distiibutioii of animals, in 
comparis<m with what is known of jdaiits, is slight and unsatisfactory, it is likewise 
attended with difliculties insepaiable fioni the nature of lieings so mimeious and diver- 
sified, and v\hieh will alwavs lender it comjiaiatively imperfect. It laiely Ii.appens that 
a single specimen of a i)l.ml is found isolated; the botanist can tlieiclbre immediately 
aiiive at eeitain conclusions . if be is in a moimtainoiis country, he is en.-ibled to trace, 
v\illioul much diflicidty, tlu- lowest and the highest elevation at vvhieJj a paiticular species 
is #und ; and tlie nalnie of the soil, which may be eonsideied llie food of tlie plant, is at 
once known. But these advantages do not attend the zoologist : his business is with 
beings peipetually moving upon the earth, or hi<l in the depths of ocean, peifonni ng 
numerous fimetious in secret ; while of the inaiinc tribes he can never hope to he 
acquainted with more than a very insignificant jiortion. The following observations 
must tlierefore be considered as merely an outline of tliosc general laws vvhieli seem to 
regulate the gcograpliy of animals. 

l‘)99. yVie dislnbulion (f animals on the face of the globe must he considered under two 
heads, general and jrartieular. Tire first relates to families or groups iiiliahiting par- 
lienlar zones, and to others liy which they arc represjgnted in another lieinisphcre. The 
second refei's to the local distribution of tlie animals of any pailicular country, or to that 
of individual species. It is to the general distiihiition of grou])S, as a celebrated writer 
lias well observed, that the pliilosophie zoolog' t sliould first direct his attention, rather 
than to the locality of species. By studying nature in her liiglier groups, we discover 
that certain functions are develoju'd under dilferent forms, and wc begin to discern 
something of the great jilan of iirovidetrce in the creatioir of animals, and arrive at 
general resulls, wfinh must he for ever hid from tliose who limit their views to the 
habitations of species, or to tlie local disiribiitiori of animals.^' 

2000, Animalst like plants^ are generally found to he distnbuted in zemes. Fabricius, 
in speaking or* insects, divides the globe iirto eight climates, wdiich lie denominates tlie 
Tndian, Egyptian, southern, Merliterrane.nn, northern, oriental, occidental, and alpine. 
In the first lie includes the tropics; in the serond, the northern region immediately 
adjacent ; in the third, the souther n ; in the fourth, the countries bordering on the Medi- 
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torranean Sea, inclutling also Annenia and Media; in the fifth, the nortliern part of 
Kiirope, interjacent lietvveen Lapland and Paris; in the sixlh, the northern pait of Asia, 
where tlie cold in winter is intense ; in the sevcntli. North America, Jujian, and C'liina ; 
and in the eighth, all those mountains wJiose sinnniits arc co\ered with eternal snow. It 
is, however, easy to perceive, that this, plough a very ingenious, is a very artificial theory; 
the divisions are vague and arbitrary, and wc know' tliat animals of one coimtiy diller 
essentially from those of another, although both may enjoy the same degree of tenijicra- 
ture. M. Latreille has there fore attempted a more delinite the(ny. Tlis two jirimaiy 
divisions arc tlie arctic and antarctic clnnales, according to their situation abo^c or below 
the equinoctial line; and taking twelve degrees of latitude for each climate, be sididivides 
tlie W'bole into twelve. Beginning at 84° N.L., he has seven arctic climates : viz. the 
polar, sub]Kdar, superior, intennediate, supratropical, tropu.d, and equatoiial: but bis 
antarctic climates, as no land lias been discovered below b'O^ S L,, amount only to live, 
beginning with the equatorial, and teiminating with the superior, lie proposes also a 
furtlier division of subclimatcs, by means of certain merifb'an lines ; separating tlius the 
old world fioin the new, and siibdivitliiig the Ibrnier into two gieat portions; an eastern, 
beginning w'itli India; and a W'estern, terminating with Persia. He proposes, further, 
that each climate should be considered as havdng 24° of longitude and 12° of latitude. 
This system certainly ajijiroxi mates more to what wc see in nature than that proposed 
by habritiiis ; yet Mr. Kirby observes with tmtli, tliaL the division of the globe into 
climates by equivalent parallels and meridians wi*ars the appearance of an artilicial and 
arbitrary system, rather than of one accoiding to nature. 

2001. A/r. Swoz/ii^o/i con:>i(lfrs that the ^^cdi^rajjluc (h!,frjbntion oj" anifnah is intimately 
connected with the limits of those grand and obvious sections into w Inch the globe is 
divideil ; and that in proportion to the geographical jiroximily of one continent to 
another, so will be either the pioporlional identity or the analogy of tlicir respective 
•inimals. He considers Lnropc, Asia, ;ukI Africa as agrtving moie particnlaily in JHis- 
sessing certain animals in coininoii, wliicli seem exclude*! altogether from Anieiica and 
Australia; both of wliicb are not only isolated in situation, but their animals have a 
decided diflerence of form ainl habit from those of the thiee continents of the old world. 
Ileconsiders that the animal geogiajihy of Asia is connected with that of Australia by the 
intervention of Borneo, New CJuinea, and tlie neighbouring isles; while that of Aiiieiiea 
unites with Kliiojk* towards the polar regions. These five great types or divisions will, 
of course, jiresent eeit.iin alliiiities or analogies dependent upon otlier causes, aiising 
fn*m teiuperaturi*, food, and loc<ilitj% (Sicainson 'i iUSS.) 

2002. Vi'rtrhi'fiti'd am metis hare n wider /Yo/gc than invertebinted animals, tlins resem- 
bling man, wlio is spread ov'er the whole e.irtli . the dog and tlie crow' are found wild in 
almost every climate; the swallow' traverses, in a few days, from the temperati* to the 
toriid /one; and minioions other hiids tinnually jierfonn long migiatioiis. Next to 
tliese, insects, above all (he othei Tiiveitehrkt.'C, enjoy the widest range; the house fly of 
Anu'iicd and of Kiirope aie piecisely (he same ; and JMr. .Swaiiison has oliseivedin Brazil 
vast (Itieks of buttei flies, w hit'll annually migiate fioin the interior towards the coast. 

2008 Almtue amntals' haic, in {general, a wider raiijJie than lhase \lricihj (cttesfiial. 
'I'his may pioh.ihly originate in their being moie iiulependent of the clTeets of tem- 
jierature. It is lemarkahlc, that, with the exception of the en)\v and two or three olhys, 
tlie land birds of Aineiic.i diifer entiiely fioin those of Europe, yet that nearly all our 
aquatic species are found both in tlie new woild and in the sonthein coasts of Afiica. 

2004. Buborduude to the Jive •rcoiitaphic groups alreadij noficedt tcinjie rat lire tiini/ he 
eonsidcred the pnncipul re<jiilatar of the station of annimh; it has likewise a reinaikahle 
innuence on tlieir clothing. Many qiiadi iipeds, inli.ibiting the colder legions, appear in 
their natural colours duimg summer, hut l»ecoine white in wiiitei. 'J'lie same eliaiige 
takes place in the plumage of seveial land hiids; but is not ohseivahle in insects, oi the 
other invertebrate groups, 'remperature has likewise a great influence on the size and 
colour of animals. 'J’lie A’pluiix tonvdlvuli of Europe is found also in India, but of a 
muLli smaller si/e and more dislinefly coloured . this is usually the ellect of iieat upon 
unimals vvJiosc chief range is in teinjieiate latitudes. On those which may he con- 
sidered iiitertropical, a greatei degiee of heat not only increases the brilliancy of their 
colours, l)iit adds to tlieii size. There are many hiids and insects common both to 
cciitial Brazil and Cayenne; hut fioin the greater heat of the latter country, the 
specimens are always larger and their plumage more beautiful. Teuijierature likevvi',e 
aU'ci'lstlie clothing of animals in resjiect botJi to quality and quantity. 'Tins is more par- 
ticiilaily observed in such domes! icateil animals as have been transplanted Irom their 
natural climates. Tlie covdHng of swine in vvaiiii countries consists of bristles of the 
.same form and texture, thinly dispersed; while the same animals in colder climates have 
an additional coating of tine frizzled wool next the skin, over which the long bristly hairs 
projeit. 'rin’s ditrcrcnce is very rentarkahle in ihe swine of northern Europe and 
those of tropical America, the latter appearing almost naked : it may be observed in a less 
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degree in those of the south of England and the north of Scotland. Similar appearances 
present themselves among the sheep of warm and cold countries : the fleece of those of 
England consists entirely of wool, while the sheep of Shetland and Iceland possess a 
fleece, containing, besides the wool, a number of long hairs, which give it an appearance 
of being very coarse. ^ 

2005. The particular or local distribution of animals is affected by various causes which 
have little influence on their geographic distrihniion. Thus the purely insectivorous 
birds of the family Sylviada) feed on all kinds of small insects, without regard to any 
particular species; yet the Sylviadjc of America and those of Europe are each 
characterised hy a peculianty of structure wdiich invariably designates the continent to 
which they belong. The wryneck is represented in America hy the Oxyrhynchus cris- 
tatus Swains. {Zool. III. i. p. HO.); yet neither of lliese birds are found to inhabit a// 
parts of their respective continents : their range, on the contrary, is regulated by tem- 
perature, food, and other circumstances connected with local distribution. {Swainsorts 
MSS.) 

2006. From temperature originate all the causes which affect local distnbutioiu namely, 
food, situation, and migration. Were the climate of this country as unchanging as that 
of Brazil, the insects which now have only a single brood in the year might then produce 
several, anrl the swallow w'ould no longer be obliged to quit us as now, for food in other 
climates, as soon as our insect season was at an end. r>j I g ration and torpidity are 
equally the effect of temperature ; the first depeinls upon the effect which the changes of 
the seasons produce in the abundance or scarcitj of fotwl, wljcther aiun. 1 or vegetable; 
tlic latter is a state of inaction during which the necessity for daily nourishment is 
suspended. 

2(X)7. The migration of birds and of fish is more extensive than that of quadrupeds. 
The birds of the Polar regions migrate to Rrit;iiii during severe winters ; whde those of 
Africa come to us, in that season when the southern heats are most intense ; hut the same 
species wdiicli is migratory in one country is in some cases st«itionarj' in another. It is' 
stated that the linnet is migratoiy in Greenland, l)ut that it is stationary in Britain. 

2008. 2'he torpidtti/ or hj/bet' nation of animals is evidently designed to suspend the 
necessity of taking food during tlie winter; although in some cases a small stock of 
provisions is laid up, most probably to serve for noiiiislnuent previously to entire tor[)idity 
taking place. Several ((uadrupeds are subject to this paitial suspension of life, as tlie 
donnouse, hedgehog, bat, marmot, &c. It is said that birds liave sometimes been found 
in a similar state; but this is very ({uestionable. Among insects, on the contrary, 
torpidity is very common, and a large projioition, when undergoing transformation, pass 
a considerable part of their lives in this state. 

2009. Situation has an extensive influence on the local distribution of animals, although 
it has little on the gcogra])hical distribution of groups. Air, earth, and water have their 
distinct inhabitants, ich are again restricted to ceitain situations in their respective 
elements. The higher regions of the air are fieqiientcd hy the eagle and falcon tribes; 
the middle liy the air-feeding birds ; and the low'er hy insects w'hieh merely jump, or just 
fly above the ground. 'J'he different situations on land, as nioimtains, ])l.iins, woods, 
marshes, and even sandy deserts, are each peopled hy distinct races of beings, whose 
subsistence is sought for and furnished in peculiar sjiots. Thus tJie range of any par- 
ticular species is seldom or never contiiuious, or iininternipted to its confines ; hut is 
ratlier dependent upon local causes, quite nncoiinceted with geographic division. Water 
is either the total or tlie partial residence of animals innumerable ; hut here situation lias 
an equal influence; tlie deeps and tlie shallows of tlie ocean, its exposed or sheltered 
shores, its sandy, rocky, or muddy bottoms, are each the resort of diflerent beings, 
widely distinct from those lesiding in the streams, lakes, rivers, and estuaries of fresh 
waters. It is principally among insects that we find the perfect animal inhabiting a 
situation different from that wiiich was essential to its existence in an imperfect state. 
The larval of the IVI.iy-fly, knowm to the vulgar by the name of case-worm (Tiichoptcra; 
Kirby), and of all the LibCdlul;e live entiicly in the water, preying upon other aquatic 
insects; but as soon as the period of transformation arrives, they crawl on the 
plants, just above the surface, and bursting the skin, become winged insects, whicli im- 
mediately commence an uninterrupted war upon tliers in their new element The larva 
of the well known Eplit^'mcra is likewise aquatic, and sjiends nearly all its life in water ; 
but the perfect insect is without jaw's, mounts into the air, and seems born but to flutter 
and die. Many of the Coleoptera jiass the first period of their existence entirely un- 
derground, others in the tiunks of trees; and others again in putrid substances; 
situations very different from those which they frequent when arriveil at maturity. 
Lepidopterous insects, after emerging from the eggs,un Jcrgo three changes, all of which 
are in situations totally opposite. In the larva state they reach their full dimensions 
by feeding upon the leaves of vegetables ; they next pass into pupa', and become torpid 
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either above or beneath the surface of the ground ; from wliich they emerge, and again 
become inhabitants of earth and air as perfect winged insects. 

2010. The rapacitif of carnivorous animals has been considered by some writers to have 
had a considerable eH'cet on tlie distribution and even on tlie extinction of others ; but no 
insbince has yet been brought forwajj^d in support of this argument, nor does history 
furnish us with any proof of such having been the case. The fossil reninins of those 
stupendous carnivorous animals w^hicli have been discovered of late years, and which 
existed in the antediluvian w’orld, might have suggested this idea as probable, and that 
the destruction among a ho*st of smaller animals which would alone have satisfied tJic 
hunger of a brood of lizards (like the Plesiosaurus) forty feet long and six feet high, 
w^ould soon have extirpated whole tribes ; but it must not be Ibrgolten that these gigantic 
animals belonged to a dilferent creation fiom that which n.<.\ covers the earth ; and that 
neither in Africa nor in India, where the present races of carnivorous animals are most 
abundant, has any change or sensible diminution taken place in the proportion of tliosc 
upon whicli lliey principally feed. 

2011. Man alone has exercised, in various uni/s, a powerful injluerice on animals, and on 
their distribution ; tliesc eJianges, liowover, are purely ariifieial ; tliey have caused tlic 
total or partial extinction of some species, and the extension and domestication of others. 
Against many, hostile to his interests, man carries on a w^ar of extermination, which, as 
population spreads, is at length clfected in jjarticul.ir countries. The wolf, once so 
abundant in Pritain tliat tlieir heads M ere recei\ed as tribute by our Saxon kings, has for 
centuries been extirpated from our forests; and a progressive decrease is continually 
going on among the wdd aniinals, not only of Europe, but of North Ainciica. Others, 
inoHensivo in tlieir liabits, hut valued as food, have been dri\en from our island. 'I'hc 
eyret and crane, as British birds, are no longer knowii; while the great bustard, which 
may be called the ostrich of Europe, is now rarely seen ; and in all probability (unless 
its name should he inserted in the game laws), will he totally lost to us in a few years. 
In like manner that extraordinary bird the dodo (which vv^as the ostrich of Asia) has 
not been seen for more than a centiir)', and may possibly be no longer in existence. 
The benefits that liave resulted, on the other hand, from llie extension and domestication 
of useful animals arc sufiiciently kuoMn. All the various breeds of our domestic cock 
have originated from the forests of India, which have likewise fuinislied Eiiro})C with 
the pheasant and the peacock ; Ihe jiintado or guinea fowl is of Afiicail origin ; the 
horse and domestic ox were unknown in the new world before its discovery by the 
Sjianiards; and tlie vast island of Australia has been supplied w^ith all its domestic 
animals from Europe. The ttirkcy is of American origin ; and, although nearly 
extinct in its native forests, is domesticated all over the world. I'hcre are doubtless many 
r>lhcr animals th.-it might be dome'-ticated, either for use or pleasure; but iu a country 
like this, so variable in its climate, and where land is so valuable, it is much to he feaicd 
the necessary experiments will not Ik* made. 

2012. The local distrihutivn of Jiritish animals, however interesting, is too confined a 
subject to leail to any general or important conclusions regarding tJie geogiaphic dis> 
trihiition of animals. It is, hov\evet, an enqiiiiy that meiits attention; and although no 
one has yet ex])ressly wiittcn upon the subject, (he ol>seivations of AV’hite, Montague, and 
several others will furnish a great deal of valuable inl'ormation. In arianging the 
Biilish fauna, all such birds as have l)eeii seen apparently as wanderers, and oidy at long 
intervals of time, slaujld he excluded, oral least distinctly nolited us accidental visitors; 
l)ut to introduce the pe.icock, the domestic cock, and the turkey, into a natuial Iiisl(»ry of 
British birds, as some have done, is a manifest absurdity; for uiion this principle vve 
should include tlie canary, the gold and silver pheasant, and all other exotic birds wJiich 
may liave accidentally bred in our aviaries. 


Chap. VII. 

Of the Econondcal Uses cf Animals. 

201 3. On the importance of animals in the arts, as labourers, and as furnishing food, 
clothing, medicine, and materials for various manufactures, it is needless to enlarge. 

2014. As labourers the quadrupeds alone arc employed; of these the most generally 
useful in this country are the horse, the ox, and the ass. The excellent carriage roads 
through most parts of Europe have superseded the necessity, in a great measure, of beasts 
of burden, although in the monntainoua parts of Spain and Italy, and nearly throughout 
the whole of Sicily, mules alone are employed to convey goods and produce. Such 
likewise is the case (Iiroughout Mexico and Brazil. 'I’he camel in Northern Africa, and 
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the elephant in Asia, are no less essential to internal commerce. In the south of Italy, 
and in the European settlements in Afiica, the ox alone is used in drawing carts and 
waggons, and in all other agricultural operations. 

iiOl.'J. As articles of food man employs animals belonging to every class, from the 
quadruped to the zoophyte. In some cases he makes choice of a pait ojily of an animal, 
in other cases he devours the whole. lie kills and dresses some animals, wliilc he 
swallows Olliers in a live state. The taste of man exhibits still more remaikable difl’er- 
ences of a rational kind. 'Ihe animals which are eagerly sought after by one tribe, are 
neglected or despised by another. Even those which are ]>rize(l by the same tribe in one 
age, arc rejected by their descendants in another. Thus the seals and por[)oises, which, 
a few centuries iigo, were eaten in llritain, and were presented at the feasts of kings, are 
now rejected by the poorest of the people. 

2()lfi. Those quadrupeds and hodt U'htchjied on f^tast or pi am are t'encr.illy prefe rred by man to those 
which subbiht on dct>li or fibJi K\eii in the same .iiiiiiiat, the fIe^il is not .ilw lys ol the s.nne colour and 
flavour, wtien compelled to subsist on jlilteieiit kinds ot food The fcediiij' ol blai k c.itlle with b.irlcy 
straw lias always the efiect of giving to their fata lellowiolour Ducks fed on gram h.ive fiesli very 
ditTcrent in flavour from those whuJi feed ou fish ’i'ho i^irticular odour ot fhc fat of .some animals seems 
to pass into the system unchanged, and, by its presence, Inr ishes us with an indication ot the food which 
has been used No animals have yet been discoveied win e flesh is poisonous, aUliough some leu among 
the fislies and the mollusca are deleteiions to I lie huiii.ni nibtitution at parlieulai seasons 

1^017. The if’iC of \kiiLSt os- articles rf drrsSy is nearly coeval ivith oiir race. With the 
progress of civilisalion, the fur itself is used, or the feathers, aitvr Ii.iving been suhjeeted 
to a variety of tedious and frequently complicated piocesses. IJesifles the hair of quad- 
rupeds, and the feathers of birds, used as clothing, a variet) of iiroiluci. of tlie animal 
kingdom, as bone, sliells, pearls, and coials, aie eiiqihnetl as ornaments of dress, in all 
countries, however different in their degree of civilisalion. 

iiOlS. Medicine. The more elficicnt ]noducts (d* the mineral kingdom have in tlie 
progress of tlie medical art in a great measure superseded the milder remedies furnished 
by animals and vegetables. The blister-fly, howe\ei, still remains without a rival ; and 
the leech is often lesorted to, when the lancet can be of no avail. 

i!0l9. The arts. The increase of the wants of civilised life calls for fresh evertions to 
supply them, and the animal kingdom still continues to furnish a copious source of 
materials for the arts. Each class presents its own peculiar oJfenng, and the stoics 
which yet lemain to be investigated appeal inexhaustible. 


('IIAI'. VIII. 

Principles of improrin^ the Domestic Animals used in A^ricidtnrc. 

2020. The (ini mats in use in JJ^i/isk apricnlfioe are few-, and chielly the lioise, ox, 
shcej), swine, goat, and domestic fov\ls. The first is used solely as a labouring animal, 
and the rest eliiefly as f'urnisliing food. In applying the general principles of physiology 
to these animals Avith a view' to their impiovemeiit for the use of man, we shall consider 
in succession the principles of breeding, tearing, and feeding. 

Sect. I. Objects to he kept in Vicic m the Iin 2 ?rorement (f Jhecds. 

2021. The gmd object of the husband man f in every case, is to obtain tlu- most valuable 
returns from his raw produce ; If) prefer th.it kind of live stock, and that bieeil of any 
kind, which w'ill pay him best for the food the atiim.il consumes. 'I'he value to wliich 
the animal itself may be ultimately biouglit, is quite a distinct andinfeiior consideration. 
(Gen. liep. Scut., c. xiv.) 


their owners. It is certain that anini.als, too la ge or too small, will .alike approach to 
that profitable size wldch is best adapted to their pastures ; but tlie large animal becomes 
unhealtliy, and degenerates in form, and in all its valuable properties ; vvlicreas the small 
one, while it increases in size, improves in every respect. (Gen. liep. Scot., c. xiv.) 

Sect. 1 1. Of the Means of inq^roving the Breed of Animals. 

2023. By improvement if a Irreed to be understood the producing such an alteration 
in shape or description, as shall render the animal better fitteil for the laliours he has to 
perfonn ; better fitted for becoming fat; or for proflucing milk, wool, eggs, feathers, or 
particid.ar qiiuiitics of fliesc. The fundamental principle of this amelioration is the pro- 
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ppr selection of parents. Tlirce theories have obtained notice on this subject ; the first 
in favour of breeding from individuals of the same parentage, called the in-and-iu system : 
tlie second in favour of breeding from individuals of two different offsprings or varieties, 
called ihe system of cross breeding; and the third in fivour of breeding from animals of 
tlic same variety, but of different pareglage, which may be called breeding in the linCi or 
in the same race. As is usual in such cases, none of these tlieories is exclusively cor- 
rect, at least as far as respects agricultural improvement ; for, as it will afterwards appear, 
the principles on which a selection for breeding so as to improve the carcass of the animal 
depends, will lead occasii»naily to either mode. Breeding in the same linCi however, is 
the system at present adopted by what are considered the best breeders. 

2024. The sizciforniy and general /mi/w’r/ics of tlie inferior animals in a state of nature 
may be always traced lo the influence of soil and climate. Abundance of food, though 
ofaco.srsc quality, will produce an enlargement of size in an animal which has been 
compelled to travel much for a scanty supply. Early maturity is also promoted by the 
same abundance ; and if the food is of a better quality, and obtained uitliout fatigue, a 
tendency to fatten at an eaily age will be gradually superinduced, and combined with a 
tameness and docility of temjjcr, a general improvement of form, and a diminished 
jnopojtion of offal ; but at the same time such animals will not be capable of endiiiing 
the fatigue and privations to which the less fortunate natives of the mountains of Scot- 
land and Wales aie habit iialed from their earliest age. 

Jfardxness of const Unf ion is one of the most desirable properties of live stock, for 
ilistricts producing only a very scanty supply of food for winter. 

202() A hni)ni and moniitainovo sutfarr and rigorous chmate not only pnilnUit any considorablc 
inijjrovrnu'iif in the <|iiantity and quality ot its prmluco, but rd the same time presr rihe to the liusbaMdiniiu 
tJie kind nt stuik whu li lie iiiiist employ for coiisiunint; that proilute. IIis ( attle and sheeji niiist be in a 
measure the ere ituri's ot Ins own mountains and of his own ehm.ite He i annot avail himsell of the 
w leiitihc pimeiph's wliith Jiave so eimin*n(ly improved the livestock ot rich pastures 7'he mo'.f esteemed 
breeds of f^n^^l.ind, instead ot returmn>' a greater quantity of meal lor tlieir to<*J, could not subsist at all 
upon the mountains ot tlie north 'I’he hid ohjei t ot the Highlainl larmer is to selei't animals that will 
live and tliiive upon Ins pastures. Of two hieeds nearly equally hardy, he will no doubt prefer the cattle 
th.it will give the must valu.ible carcass, and the shei*p ttiat will return the most moiioy m wool and 
e.'ircass He lias si'Idom any consulerahle extent ot land whieh would laften any brceil ; and, it he hart, 
theie IS no maiki't tor it within his reach With his live stoik, ns with Ins erops, he must be rtetenninwl 
by liH situation , and he would jud^e very ill, if he should 1 ly aside his oats and big [native barley) tor 
the more valuable liut preraiioiis (lopsot wheat and barley 

2027. Bar/y vialnnty is a most valiinblc property in all sorts of live stock. With 
K'gjird to tliosc auiuials wliich are fed for their carcasses, it is of jicculiar impoirtauco tliat 
tlioy should become fat at an earJjr age, because tliey not only sooner return the price of 
their food with tlie profits of tbc feeder, hut in general also a greater value for their 
consumption th.-m slow'-feeding animals. A piopensity to fatten at an early age is a sure 
proof that an animal will fatten speedily at any after period of its life. 

2028. 7\inic)iess and docility of temper are desirable j)io})eities in most of the domesti- 
cated animals. These aie also in some degree incompatible with tlie cJiaiacter of llie 
live stock of mountainous districts, merely because they are necessarily subjected lo a 
very slight liegiee of domestication, and nuist search for their food over a great extent of 
country. When they are reaied in more favourable situations, plciilifiilly supplied with 
food, and more frequently under tlie superintendence of man, their native wildness is in 
a great measure subdued. The same treatment which induces early matiiniy will 
gradually effect this change, 

202y. 'J'he (jitahty rf the Jlesh, the projjorlion mhich the Jine and coarse parts bear In each 
other, and the weight if both to that tf the offah constitute the coinpiUMtive value of two 
animals of equal weight, destined to be the food of man. The first of these properties 
seems to he determined by (lie liieed and food ; the second by the form and propoi lions 
of the animal ; and the tliird by .dl these and its degiec of fatness. The fiesh of w'ell- 
formed small animal'., both of cattle and slieej), is well known lo be finer grained, iif a 
better flavour, more intci mixed with fat, and to afford a licher gravy than that of large 
animals, and it brings a liigher piiec* accordingly in all the principal markets of the 
island. 

20.80. The desirable jiropeiltes of animals arc diflerent, according to the piir[)oses to 
which they arc applied. 'I’he jirincipal productions of live stock are meat, milk, labour, 
and wool. A breed of cattle equally w’ell adapted to the butcher, tlic dairy-maid, and 
the plough or cart, is nowliere to be found. So far as experience enables us to judge, 
these iirojicrties apjiear to be inconsistent with one another, and to belong to animals of 
diflerent forms and jiroportions It must be evident, that a description of a w’cll formed 
animal for iattening will not apply to any of the different vaiieties of liorses. And with 
regard to slicep, there is reason to suspect that very line wool cannot be produced by 
such as have the greatest propensity to iuUcni, and will return the most meat for tlic Ibod 
they consume. 

2081. The chiff object of most breeders of cattle and sheep is their caicass. If a demand 
for dairy produce, for the labour of oxen, or for flue wool, should licreaftcr uuike it hi^ 



302 


SCIENCE OF AGRICULTURE. 


Paht II. 


interest to give a preference to any of these commodities, the form and proportions which 
he studies to obtain, witii a view to the greatest produce of animal food, may probably 
require to be somewhat varied. In the mean time, it is only necessary in this place to 
notice tlie shapes which indicate a propensity to fatten in the shortest time, and with the 
least consumption of food, and to lay the fat on ll^ most valuable parts of the carcass. 

2()3‘J. The head should be fine, clean, and small 

2033. The collar full at the breast and ohuuldcrs, and tapering gradually to where the neck and head 
join. 

SJOS-l The breast broad, and well advanccil before the logs. 

The shouldcis widu and full, joining tu the collar forward, and the chine backward, so as to leave 
no hollow in either place 

20.36 The backy from the shoulder'? to the tail, broad, flat, .and nearly level. 

20,17. The chest full and deep ; tiie ribs rising from the back in .a circular form 

The bteadth qf the bath, and cucularjorm of a deep chest, are always considered as essential 
requisites. A flat-ribbcd chest, however deep, and large bones, are invariably marks of a slow.fcc'ding 
animal 

2039. 7?^ a slight touch of the JingerSy a good judge of cattle knows immediately whether 
an animal will readily make fat or not, and in which part it avill be the fattest. The 
sensation is dilferont from that of softness, being mellow and kindly. Tliis skill, how- 
ever, is only to be acquired by practice, and the feeling can scarcely be expressed in 
W'ords. There are several other indications of a propensity to fatten, which, though 
perhaps not strictly essential, are yet very generally found to 'accompany it ; such as thin 
ears, hides, and pelts, and small, fine, and str.aiglit bones in the kgs. Horns arc to be 
cliietly regarded as a criterion for distinguishing one bleed from ano'Ju'r. A variety of 
minor circiunstanccs are attended to by skilful breeders, in selecting auim.'K for propa- 
gating, to which an unexperienced spectator would attacli no iiniiortance whatever. 

2010. yt breed mat/ he mid to be improved^ when some dosiiahle property, whicli it did 
not possess before, has been imparted to it, and ako when its defects have been removed 
or diminished, and its valuable properties enhaneecl. Iniproveiiient, in its moic rxlcnsivc 
application to the live stock of a country, may also he said to be ellected, when, by a total 
or partial change of live stock, the value of tlie iiatuial pioduce of tlie soil is augmented, 
and a gi cater quantity of human food and other desirable commodities obtained from it. 
Whatever may be the merit of that skilful management w hich is necc'.sary to tlie form- 
ation of a valuable breed, a considerable degree of the same kind of merit may be justly 
claimed by tliose, who have introduced and established it in situations where its 
advantages had never been contemplated, and in which, Indeed, the obstacles to its 
success might have appeared almost iusunnountable. The whole of the preceding jiart 
of this section is taken from the General lieport of Scotland, and is understood to contain 
tlic sentiments of the best breeders of that coiinuy. 

2041. That the breed of animals is tmprovtd In/ the largest males is a very general 
opinion ; but this opinion, accoiding to some, is the reverse of the triitli, and has done 
considerable miscliief. The great object of breeding, by wliatever inode, is the improve- 
ment of fonn ; and experience has pioved that this has only been produced in an eminent 
degree in those instances in wliich the females were larger than in the ivsual pro|)ortion 
of females to males ; and that it has generally failed vvheic the males were disproportion- 
al)ly large, {Cvllefs Intrnduclion ) The following epitome of the science of breeding 
is by the late eminent surgeon, Ilemy (’line, who ])ractise(l it extensively on his own 
fann at Southgate. We present it cliielly because it is the work of an eminent aiiil very 
scientific man, and because it is almost the only systeniatic \iew' of the subject produceil 
by a man of science. It is pioper at the same time to state that though it is approved 
and defended by Dr. (’oventry at Edinburgh [Jtemarks on Live Stock. I’nmph. 8vo. 
1806.), it lias been, and wc believe is now, di-.approvcd of by some eminent practical 
breeders. {^Farm. Mag^ vol. \iii. p. 5.) Mr. (Mine’s system, however, is translated into 
most of the continental languages, and has lately been illustrated by M. de Doinbasle 
in France, and M. llazzi in Ravaria, and others. 

2042. The ext, mal form of domestic animals has been much studied, and the pro- 
portions are well ascertained. Rut the external form is an indication only of internal 
structure. The principles of improving it must, thCiClbre, be founded on a knowledge 
of the structure and use of internal parts. 

2043. The.Jungs &Tii ot* the* first iinportHiice It is on heir size .'iml .soundness that the strength and 
health of animals prinopally depend The power ofconieiting food into nourishment is ni pro])(>rtion to 
their size. An animal with large lungs is capable ot coiwerting a given quantity of food into more 
nourishment than one with smallei lungs; and therefore has a greater aptitude to fatten. 

2044. The chest, according to its external form and sizOy indicates the size of the lungs. The form of 
the chest should approach to the figure of a cone, having its apex slUi.'iteil between the shoulders, and its 
base towards tlic loins. Its i-apacity depends on its torin more tJian on the c*xtent of its eircuin/erenec ; 
for where the girth is equal in two animals, one may have mucii larger lungs than the other. A circle 
contains more than .an ellipsis of equal eireumfercnce ; and in jiroportu'n as the ellipsis deviates from the 
circle, it contains less A deep che.st, therefore, is not capacious unless it is pro^rtionably broad. 

2045. The pelvis i.h the cavity lormed liy the junction ot tlie tiaunch bones with tlie bone of the rump. 

It is essential that this cavity should be large in the female, that she may be enabled to bring forth her 
young with less dilHciiUy. When this cavity is small, the Idc ot the mother and her olTspring i.s endan- 
gered. The size of the pelvis is chiefly indicated by the width of the hips, and the breadth of the waist, 
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w)iich is the space between tlie thi|ha. The breadth of the loina is always in proportion to that of the 

chest and pelvis. 

2(4f». Tht' head should be small, by which the birth is facilitated Its smallness affords other advantafres, 
and generally indicates (hat the animal i.s of n good breed Uorn.s are useless to domestic animals, and 
they are often a cause of accidents It i*. not difficult to breed animals witliout them. The breeders of 
horned cattle and horned sheep sustain a loss more extensive than they may conceive ; for it is not the 
liorns alone, but also much bone in the skulls of such animals to support their horns, for which thebutchc. 
pa>s nothing ; and besides this, there is an admtional quantity of ligament and muscle in the neck, whic.. 
is of small value The skull of a ram, with its horn.s, weighed live times more than a skull which was 
honilcs.s Roth these skulls were taken from shet'p of the same age, each being four years old. The great 
difference in weight depended chiefly on the horns, for the lower jaws were nearly equal ; one weighing 
seven ounces, and the other six oieKcs and three quarters, which proves that the natural size of the head 
was the s.ime in both, independent of the horns and the thickness ot bone W’hich supports them Tii 
horned animals the skull is extremely thick In a hornless animal it is much thinner, csiiecially in that 
part where the horns usually grow To those who have reflected on the subject, it may appear of httle 
consequence whether .shcc]) and cattle have horns ; but on a moderate ileulution it will be found, that 
the loss in tanning stock, and also in the diminution of animal food, n> very considerable, from the pro- 
ductions of horns and their appendages. A mode of brec'ding which would prevent the production of 
these, would afford a considerable prolit in an increase ot meat, wool, and other valuable parts. 

yO"!?. 7V/t" lenf^th qf the 7u'ck should be pioportiuncd to the height of the animal, that it may collect its 
food With ease 

2(J4H 'fkc unisclesy and the tendons which are their upi>cndagcs, should be large ; by which an animal 
is enabled to travel with greater tacdity. 

'I'hc Imucs^ when large*, are con'nnotily ronsidcred an indication of strength ; but strength docs not 
depend on the size of the bones, but on that of the muscles Many animals with large bones are weak, 
their muscles being small Animals which liavc been nnpcrfectly nourished during growth haie their 
bones (lisproj)ortioiiately large If sui h detu icncy of nourishment originated from a constitutional defivt, 
which IS the most frequent cause, they remain weak during life. I.aigc bones, therefore, generally indi- 
cate an iinperlcction in tlie oigans ot nutrition. 

2050. To obtain the most, intprovnl J'oritty continues Mr. ("line, the two modes of bleeding 
described as the in-and in and crossing inodes have been practised. Tlie first inode may 
be tlie belter piacticc, uhen a particular variety apjnoaehes perfection in form j especially 
for those wJio may not lie acquainted with tlic principles on which imiuovenient depends. 
A^'hcll (he male is much laiger than the fciiiale, the oHspring is generally of an imperfect 
form. If the feni.ile be proportionately larger than the male, the offspring is of an im- 
proved form. For instance, if a well-formed large ram be put to ewes piopoilionately 
smaller, the lambs will not be so well shaped as their parents; but if a small ram be put 
to larger ewes, the lambs will he of an iiiqnoved form. Tlic proper method of improving 
the form of animals consists in selecting a well-formed female, proportionately larger 
than the male. The inqirovement depends on this prinei])le, that the power of the female 
to supply her ofispiing with noinishment is in proportion to her size, and to the power 
of nouiishing herself from the excellence of her eonslitution. 'J'he si/e of (he fietus is 
generally in proportion to that of the male parent ; and, Iherefore, when (he female parent 
is dispropoitionalely small, the quantity of nourishment is deficient, ami her olfspring has 
all the disproportions of a starveling. But wlien the female, from her size and good con- 
stitution, is more than adeqinite to the nourishment of a ftetiis of a smaller male than herself, 
llic growth must be proportionately greater. The larger female ha^ also a larger quantity 
of milk, and her ollsjiriiig is more abundantly siijiplicd with nourishment after birth. 

i’Oil. Abundant nonnAintenl la netevs.-ny to jiroduct* the most peifcit tbiincd .iniin.il, from the earliest 
pcTuxl ot it'. eXJst^llce inilil its gimvth is comi*lcte As already observed, the [lower to jirejiarc the 
greatest quantilv ot nourislniKMit Iroin a givt'ii quantity ot tood, depends priniijwlly on the magnitude of 
(ho lungs, to winch the oigaiis of digestion are subserv lent 'J'o obtain animals with huge lungs, t rossiiig 
is the most expeditious mol hod , because well-tormed temales maybe selected from a variety of huge 
size to be put to a well lormed male ot a variety that is rather smaller Tly such a mode ot ero«s ig, the 
lungs and heart heiome jnopoitioii.itely largci, in consequence of a peiulianty m the circulatin'! of the 
lo'tus, which tauses a larger jiroporlion ot tlie hlood, under such t irt umstances, to he ilistnhuted to the 
lungs, than to the other parts ol the body , ainl as the .sha|>o and size of the ehost depend iijion that of 
the lungs, hence arises that remarkablv l.'irge thest, whieli js produced by eiossmg with females that 
are larger than the males 'J'he jiractice, atcoidiiig to this principle of iinpiovemont, however, ought 
to be hunted; tor it may he larned to such an extent, that the bulk ot the body might be so dispropor- 
iioned to the sue of the limbs as to prevent the animal from moving vMth sulhcieiil tacility. In annuals 
where activity is required, this practice should not be extended so far as in those which are intended for 
the food of ni.m. 

2052. The characters of (urinialSf or the external appearances by which the varieties of 
the same species arc distinguished, are observed in the oilspring; but tliose of the male 
parent more frequently predominate. Thus in the breeding of horned animals there are 
many varieties of sheep and sonic of cattle which are hornless. If a hornless rain be 
put to horned ewes, almost all the lambs will be hornless; parUiking of the character of 
the male more than of the female parent. In some counties, as Norfolk, Wiltshire, and 
Dorsetshire, most of the sheep have horns. In Norfolk the horns may bo got rid of by 
crossing with Ryeland rams ; which would also improve the form of the chest and the 
quality of the wool. In Wiltshire and Doi-sctshiro, the same improvements might be 
made by crossing the .sheep with South Down rams. An offspring wiihout horns, or 
rarely producing horns, might be obtained from the Devonshire cattle, by crossing witli 
hornless bulls of the Gallow*ay breed ; which would also improve the fprm of the chest, 
in which the Devonshire cattle Are often deficient. 

SOUS. Examples <\f the ^ood effects of nossing may bo found in the improved bre£?cl9 of horses and 
nwinc in England. The groat nuprovcinont of the breed of horses arose trom crossing with the dimi- 
nutive stallions, Barbs and Arabians ; and the introduction of Elandcrs marcs into this country was the 
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source of Improvement In the br cd of CArt.horscs. The form of the swine has been greatly improved by 
tTOSisiiig with the small Chinese boar. 

2(Wt). ExampU’s of the had effects of n'ossmn the breed ai e mure nnnierons. When it beeame the fashion 
in London to^dnve' large bay horses, the farmers in Yorkshire put their mares to inucli larger stallions 
than usual, and thus did infinite mischief to their breed, by prodiieing a race of smalbchested, long-legged, 
largc-boncd, worthless animals. A similar project was adopted in Normandy, to enlarge the breeil of 
horses there, by the use of stallions from Holstein ; and, in consequence, the best breed of horses in France 
would have been spoiled had not the tanners tliscovcrctl tneir mistake in tune, by observing the olflipring 
much inferior in form to that of the native stallions. Some gra/iers in the Isle of Sheppy conceived tliat 
they could improve their sheep by large Luicoliibhirc rainsj tlie produce ot which, however, was mucli 
inferior in theshape of thecarcass, and ttie qualityot the wool ; and the fltK-ks were greatly impaired by this 
attempt to improve them. Attempts to improve the animals ot a country by any plan ot crossing sliould 
be made with the greatest c.uition ; for by a mistaken practice, extensively pursued, irreparable mischief 
may be done In any country where a liartieular race ot animals has continued for centuries, it may be 
presumed that their constitution is adapted to the food and climate. 

205.5. The 2 )lianct/ nf the auinial econoniy is such, that an animal will grutlually 
accommodate itself to great vicissitudes in climate, and alterations in food ; and by de- 
grees undergo great changes in constitution ; but those changes can be effected only by 
degrees, anil may often require a great number of successive generations for tlieir accom- 
plishment. It may be proper to improve the form of a native race, but at the same time 
it may be very injudicious to attempt to enlarge their size ; for the size of animals is 
commonly adapted to the sod and climate wliich they inhabit. Where produce is niitri- 
livc and abundant, the animals are largo, having grown proportionately to the quantity of 
food which, for generations, they have been acciistonied to utif.iin. Wliere tlic produce is 
scanty, the animals aie small, being propoitioned to the quantity «■! food which they were 
able to procure. Of these contrasts die .slicep of Liiieolnshiru and of v^ . h's are examples. 
The sheep of Lincolnshire w'ould starve on the mountains of Wales. 

205ri. Crossing the breed of animals may be attended with had cftcls in various ways, 
and that even when adopted in the beginning on a good principle. For instance, suppose 
some larger ewes than those of the native bleed were taken to the inoiin tains of \\^'ilcs, 
and put to the rams of that co. mtry, if these foreign ew es were led in proportion to their 
size, their lambs would be of an improved foini, and larger in size than the native 
animals i but tiic males produced by this cross, though of a good form, would be dispro- 
portionate in size to the native ew'cs ; and, therefore, if permitted to mix with them, 
would be productive of a st.'ii veling, ilUfonnod jinigeny. Thus a cjoss, which at first 
was an improvement, would, by giving occasion to a contiary ero-'S, ultimately prejudice 
the breed. 'The general mistake in ciossing has arisen from an attempt to increase the 
size of a native race of animals ; lieing a fruitless etiort to counteract the laws of nature. 
No attempt to enlarge the size of animals by any mode of breeding will ever succeed 
without a corresponding eliange in the quantify and quality of tlieir food, and their 
means of procuring it without much fatigue. The climate also requires attention. An 
iiujiroved .shoit horn could never arrive at pcifection on the scanty and coarse fare, and 
severe climate, of the Highlands of Scotland. Size, in fact, is a very subordinate con- 
sideration. Tile great object, as observed above (§ 2021.), is to obtain the greatest 
])ossii)le return for the food consumed ; and it is only wdiere both the quantity and 
quality are in great abmidauce, that large animals, if of a good description, may bo 
jireferred to small ones. 

20.57. The Aralnan horses arc, in general, flie most perfect in the world; which 
probably has arisen from great care in selection, and also from being un mixed with any 
variety of the same species ; the males, therefore, have never been disproportioned in size 
to the females. 

20.58. The natiue horses (f India arc hmaU, hut well proportioned, and good of their 
kind. With the intention of increasing their size, the India company have adopted a 
plan of sending large stallions to India. If these stallions should he extensively used, 
a disproportioned race must be the result, and a valuable breed of Iiorses may be 
irretrievably spoiled. 

2050. From theory j from practiie, and from vxlensive ohservatumy the last more to be 
depended on than eitlier, “ it is reasonable,’* Cline condmies, “ to form this conclusion : 
it is wrong to enlarge a native breed of animals, for in proportion to their increase of size, 
they become worse in form, less hardy, and. more liable to disease.” {^Cornmunicalions to 
the J?. of Jg.y vol. iv. p. 44G.) 

206*0. The above opinions may be consid.red as supported by the most eminent 
practicaUbrcedeis, as Bakcwell, Culley, Somerville, Parry, and others; and by most 
theorists, as Coventry, Darwin, Hunt, Young, Ac. T. A. Knight writes in the Com- 
munications to the Hoard of Agriculture in favour of cross-lirceding, as do I*itt and others 
iu th« County Surveys, but mostly from very limited experience. Sir J. S. Sebright, in 
a letter addressed to Sir JoiSeph Banks, on improving the breed if domestic animals, 1 809, 
ba^ taken the opposite side of the question ; but the picaning he atbiches to the term 
^r^ding in-and-in is so limited, as to render it a very dillerent sort of breeding from that 
^jy^tlsv^d by Messrs. Bakewell and Culley, which has been generally so niimcdand recoin- 
by Cline and others, who firvour, rather than otherwise, the in-and-in system. 
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He says, “ Magnell's fox-hounds are quoted as an inshtnce of the success of breeding 
in-and-in ; but upon speaking to that gentleman upon'tlie subject, 1 found tliat he did 
not attach the meaning tiiat 1 do to the term in-and-in. He said that be frequently bred 
from the father and tlie daughter, and the mother and the son. This is not wliat I 
consider os breeding in-and-in ; for the daughter is only half of the same blood os the 
father, and will probably part^e, in a great degree, of the properties of the mother. 
Magnell sometimes brerl from brother and sister ; this is certainly what may be called a 
little close .* but should they both be very good, and, particularly, should the same defects 
not predominate in both, but the perfections of the one promise to correct in the produce 
the imperfections of the other, I do not think it objectionable : much farther than this 
the system of breeding from the same family cannot, in mv opinion, be pursued witli 
safety,"* (p. 10.) John Hunt, surgeon at Loughborough, a friend of Bakcwell and 
Darwin, in a reply to Sir J. S. Sebright’s pamphlet, entitled Agiicultural Memoirs^ ^c. 
1812, justly observes, that as Sir John has given no dehnition of the term in-and-in, 
from what may be gathered from the above e xtract he seems to have been as near as 
possible of tlie same mind as Uakewell, whose practice, it is on all sides allowed, was 
“ to put together those animals which wore most perfect in shape, without regard to 
affinity in blood.” This, in fact, is the general practice in all the best breeding districts, 
and especially in Leiccstersliire and Northumberland, and may properly be termed 
breeding in tlie line. 

SOfil. George Cutlcy, a North umberlnnd farmer of great practice i« breeding and feeding, in Ins Obsei-t). 
aitons on Live Stock, not only coiieurfl in thus principle as tar as respects unatiriipeds, but considers it to 
hold good in tlie feathered tribe, and, in short, in aininalsot every kind, tlis ronclusion is, “ That of all 
aniin.i].s, of whatever kind, those wlndi have the sm.illest, cleanest, finest bones, are m general the best 
proportioned, and covered with the best and finest grained meat ” — “ 1 behove,” he adds, “ they are also 
the hardiest, healthiest, and most inclinable to feed , able to bear the most fatigue while living, and worth 
the most per lb. when dead.” [^Observations. 22*2 ) 

2062. Cross-breeding, vndcr judicious nuinngenicn/, might probably lie often employed 
to correct the faults of particular breeds, or to imparl to them new (jiialities. “ Were I,” 
says Sir J. S. Sebright, ** to define what is called the art of breeding, I should say, that 
it consisted in tlie selection of males and females, intended to breed together, in reference 
to each ether’s merits and defects. It is not always by putting the best male to the best 
female, that the best produce will be obtained; for should they both have a tendency to 
tlie same defect, although in ever so slight a degree, it will in general preponderate so 
much in the produce, as to render it of little value. A breed of animals may be said to 
be improved, when any desired quality has been increased by art, beyond what that 
quality w'as in the same breed in a state of nature. The swiftness of the race-horse, the 
propensity to fatten in cattle, and the fine wool in sheep, are improvements which liavc 
been made in particular varieties of the species to w^hicb those animals belong. What 
has been jiroduceiLby art must be continued by the same means; for the most improved 
breeds will soon return to a state of nature, or perhaps defedts will arise, which did not 
exist when the breed was in its natural state, unless the greatest attention be paid to the 
selection of tlie individuals who are to breed together. 

2063. IFe must observe the smallest tendenej/ to imperfection in our stock, the moment it 
appears, so as to be able to counteract it, before it becomes a defect ; as a rope-dancer, 
to preserve his equilibrium, must correct the balance, before it is gone too lar, and tlien 
not by such a motion as will incline it too much to tlie opposite side. The breeder’s 
success will depend entirely upon the degree in which he may happen to possess tliis pai'- 
ticulur talent. 

2061. Regard should not only be paid to the qualities apparent in animals selected for 
breeding, but to those which liavc prevailed in the nice from which they are descended, 
as they will always show themselves, smmer or later, in the progeny : it is for this reason 
that wc should not breed from an animal, however excellent, unless we can ascertain it 
to be what is called well bred ; that is, 4lescended from a race of ancestors, who have, 
through several generations, possessed in a high degree the properties which it is our 
object to obtain. The olFspring of some animals is very unlike themselves ; it is, there- 
fore, a good precaution, to try the young males with a few females, the quality of whose 
produce has been already ascertained : by this means wc shall know the sort of stock they 
get, and the description of females to which they are the best adapted. If a breed cannot 
be improved, or even continued in the degree of perfection at which it has already arrived, 
but by breeding from individiuals so selected as to correct each other’s defects, and by a 
judicious combinatiun of their diilerent properties (a position that will not be dcnictl), 
it follows tliat animals must degenerate, by being long bred from the same family, 
witliout the intermixture of any other blood, or from being what is tecImicaJly called 
bred in-and-in.*' « 

2065. Bakewell and Ctdley say, “ like begets like,” therefore br(?ecl from the be^f. Of this^ says Sir 
J. 8. Sebright, there can be no doubt ; ” but it is to be proved how long the same family, bred tn-and-in, 
will continue to be the best” Breeding in the line appears more consonant to what takes place in nature 
Ulan either breeding from very near relationship or crossing one race with another; but, arguing from 
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analogy, tfie rwult of certain experiments, made byT. A. Knight on^the vegetable kingdom, acenu to 
Justify ua in concluding that occasional crossing may become not only advanta^ous, but even necessary 
fmr the puipoae of correcting defects. Nevertheless, as the last mentioned writer and Cilne oliserve, it can 
only be safely resorted to by and experienced breeders (See the Kev. H. Berry, in .fflr*/. Farm, 

Mag. viria. ii. & iii.; 

Sect. I1X» Of the General Principles of rearipgf managing, and feeding Domestic 

Animals, 

2060. Jmmedialdy afer the birth of every animal, even of such as are domesticated, the 
rudimenta of its education, as well as its bodily nourishment, are necessarily given by the 
mother. For this purpose the latter should, daring her pregnancy, have been duly 
protected against all extremes of tempcratiu-e, well provided with shade and shelter, and 
abundantly supplied with food and water. When the period of gestation arrives, she 
should, in general, also be separated from the rest of the flock or herd, and by whatever 
means the case may demand, kept comfortable and tranquil. 

2067. After the birth, the first interference on the part of man should be, that of 
supplying the mother with food of a ligtit and delicate quality, compared with that \vhicli 
she had been in tlic habit of using, and also of administering the same description of food 
to tlic c^lspring, as far as it may by its nature be able to use it. The gentlest treatment 
ahould accompany tliesc operations; and the opportunity taken of faiiuliarisii.g both parent 
and offspring with man, by gently caressing them, or at least by fainiliiu* treatment on 
the part of the attendant. 

2068. As the animals increase in .she and strength, they should have abundance of air, 
exercise, and food, according to their natures ; and whatever is attempted by man in the 
way of laming or tcacliing should be conducted on mild and conciliating principles, 
rather than on those of liarslmess and compulsion. Caresses, or familiar treatment, 
should generally bc'‘ accompani(‘d by small supplies of food, at least at fir.st, as an 
inducement to render the animal submissive to them ; afterwards habit will, even in the 
inferior creation, render the familiarities of man agrt'cable to them for their own sake ; 
but even then, to keep up this feeling, small portions of select food should frequently 
be employed as a reward. By contrasling tliis method with that of taming or teaching 
animals by fear or compulsion, the advantages of the former mode will be evident. 

20(Si). hitcrest is the giand mover of the lovfer animats as well as of man, Tn taming by fear all the 
interest which the animal has is the avoiding of an evil ; in taming by caresses and food it is the attain, 
tnentof enjoyment, llio most extiaordinary rcMilts are rec'orded as having been obtained by the mild 
mode, with almost every species of animal on whicli it has betm tried; to this may bo advantageously 
joined, in the niQre powerliil animals, hunger and fatigue “ The breeder Bakewell, Surgeon Hunt 
Informs us, at an advanced peruKl of life, not only conquered a vieious restive horse, but, without the 
assistance of cither grooms or jockeys, taught this liorse to obey hi8'verb.il orders with as great attention 
as the most accoraplihhed animal that was ever educated at Ahtley's school Dakewoll was accustomed to 
say, that his horse could do o^ery tiling but speak. The method which he took to conquer this vicious 
animal was nc\er told, even to his own domestics, lie ordered his own saddle and bridle to be put 
Oh tins horse, which at that time wa.s thought to be ungovernable, when he was prepared for a Journey of 
two or three hundreil mdes ; and, that no one might bo witness to the contest, he led the horse till he was 
beyond the readi of observation. How far lie walked, or in wliat manner this great business was 
accomplished, was never known ; but, when he returned fiom his journey, the horse was ns gentle as a 
lamb, and yvould obey his master’s verbal onlcrs on all occasions. When what are called irrationiil 
animals are taught such strict obedionre to the command of a .superior outer, it is in general supposed to 
be the effbet of fear ; but Bakewell never m.ule use of either whip or spur. When on horseback he had 
a Strong walking-stick in hi>) hand, whuii lie made the mo.st use of when on foot; he always rode with a 
slack rein, which he frequently let lie upon the horse’s neck, and so great was his objection to spurs, that 
he never wore them It was hi» opinion that all such aniinnls miglit be conquered by gentle means ; and, 
such was hib knowledge of nnnn.il nature, that he bcldoin failed iii his opinion, whether his attention was 
directed to the body or the mind ” {Agr. Mem , p 127 ) 

2070. The purposes for which animals are fed or nourished are for promoting their 
enlargement or growth ; for fitting them for labour ; for the increase of certain animal 
products; or for fattening them for slaughter as human fpod. We shall confine our 
remarks to the last purpose as being the most important, and as necessarily including 
much bf what belongs to tlic tbree others. In the fattening of cattle the following points 
require to be attended to : abundance of proper food, a proper degree of heat, protection 
against extremes ol weather, good air and water, moderate exercise, tranquillity, clean- 
liness, comfort,, and health. 

2071. Food, though it must be supplied in abundance, ought not to be given to 
satiety. InfSirvals of resting and exercise must be allowed according to circumstances. 
Fveii animals grazing on a rich pasture have b^en found to feed faster when removed 
from it once a day, and cither folded or put in an inferior pasture for, two, or three 
liours. Stall-fed cattle and swine will have their flesh improved in flavour by being 
turned out into a yard or field once a day ; and many find that they feed better, and 
produce fiotter-flavoured meat, when kept loose under warm sheds or hammcls, one or 
two in a division,"^ a practice now very general in Berwickshire. (See HemmeL) 
Coar^r food may be first given to feeding animals; %nd, as they acquire flesh, that 
which is pf more solid and substantial quality. In general it may be observe^ that if 
the digestive powers of the animal are in a sound state, tlie more food he cats the sooner 
will Hw desired result be obtained ; a very moderate quantity beyond sufficiency con- 
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stitutcs abundance ; l^ut, by withholding this addiiipnal quantity, an animal, especially 
if young, may go on eating for several yeai«, without ever attaining to fatness. IVoperly 
treated, a well fed 'ox, of moderate size, will fatten on a rich posture in from four to six 
months ; and, in stalls or covered pens, with green or steamed food, in a sliortcr period. 

2075. hi youngi^omng animals tjje powers of digestion are sagrca.t tliat they require 
less rich food tlian such as are of mature age ; for the same reason, also, they require more 
exercise. If rich food is supplied in libend quantities, and exercise withheld, diseases 
arc generated, the lirst of which may be excessive fatness ; growth is impeded by very 
rich food, for experience shows tliat the coarscst-fed animals liave uniformly the largest 
bones. Common sense. will suggest the propriety of preferring a medium course between 
very rich and very poor nutriment. 

2078. Mastication and cooking. Unless food he tlioroughly deprived of its vegetative 
pow'ers befoj-e it enters the stomach, tlie wdiole nourishiiujit which it is capable of 
alfording cannot be derived from it. In the case of the leaves and stalks of vegetables, 
tin's is in genenil effected by mastication ; but it requires some care to accompH.sli it in 
the case of grains. Hence the advantage of mixing corn given to horses or cattle with 
chaff* or chopped straw ; and lienee it is supposed by some, that tlie Instinct which fowls 
have to swallow small stones is intended by nature for the same object. But £ho most 
effectual mode of destroying the living principle is by the application of heat; and if 
vegetable food of every kind could be steamed or boiled before it was given to animals 
(at least in winter, and for fattening for the shambles, or feeding for milk), it is 
rendered probable, by analogy and experiment, that much more nourishment would be 
derived from it. 

2074. Salty if appciirs, from various experiments^ may be advantageously given to 
most animals in very small quantities; it nets as a whet to tlie appetite, promotes the 
secretion of bile, and, in general, is favourable to health ami ac'tivity. In tliis way only 
can it be considered as preventing or curing diseases ; unless periiaps in the case of 
worms, to which all saline and bitter substances are know'ii to be injurious. 

207/). That degree of heat which is natural to anhuids in their original country, or 
has become so by Iiabit and the breeding for successive generations in a cold climate, is 
neccAsary to their wellbeing; and a somewhat increased degree in the cold months, or 
cUininishcd degree in such as arc oppressively warm, is advantageous in the fattening 
jiroccss. Where a sufficient degree of warmth to promole tlie oj dinary circulation of th« 
blood is not produced by the natural climate, or by exercise, it must be supplied by an 
artihcial climate. Houses and sheds are the obvious lesoiirccs both for this purpose, and 
for protection from extremes of weather. Cold rains and norlhcrly winds are highly 
injurious, by depriving the external surface of the .body of caloric, more rapidly than it 
can be supplied from within l)y respiration, ami the action of the stomach ; and also by 
contracting the pores of the skin, so as to iiiqjedc circulation. When an animal happens 
to shed its covering, whether of hair, wool, or feathers, at such inclement seasons, the 
‘ effects on its general hcahli are highly injurious. I’hc excessive licats of summer, by 
expanding all the parts of the animal fiaine, occasion a degree of lassitude, and want of 
energy, even in the stomach jvml iuiestincs ; and while the animal eats and digests les« 
food than usual, a greater waste than u«aial takes place ly perspiiation. Nature has 
provided trees, rocks, caverns, hills, and w^aters, to modeia c these extremes of heat and 
weather; and man imitates them by hovels, sheds, and illier buildings, according to 
particular circumstances. 

207fj. Good air and water it may seem unnecessary to ii sist on ; but cattle and horses, 
and even poultry, pent up in close buildings, where there ue no facilities for a change of 
tlie atmosphere, often suft’er oa this account. A slight I'cgrce of fever is produced at 
first, and, after a time,' when* tlie Iiabit of the animal becomes reconciled to such a state, 
a retarded circulation, and general decay or diminution of tlie vital energies, take place. 

^ S077. Water ought to be soft.and purcy as being a better solvent than surli as is hard and charged with 
earthy particles. U ought to be ot a moderate temperature, under that ot the open air m liot weather, 
and exceeding it in winter. Beep wells afford this ditt’erence. In particular cases, a.s in those of animals 
in a suckling state or milked by iiuin, warmed water lias been fount* advantageous. Meals, or other light 
rich matters, are sometimes mixetl with it; but it docs not clcarl} appear, except in the last case, that 
liquid food is so gen«aUy advantageous for fattening animals, as t lat which bturig eqiially i ich is solid. 
Some judgment is requisite as to the time meet projier for giving i later to .ininials. in gcncml, it does 
not appe.vr necessary to .supply it immediately after eating, for aninlkls m a natural state, or pasturing in 
a field, generally he down after filling themselves, and after tlie pr ccss.of digestion seems to have gone 
ion for some timC, they go in quest of water. Perhaps the immedii :e dilution of food, after being taken 
Into the stomach. With water, may, at the same time, weiriten the digestive powers, by diluting the gastric 
Juice. At all events, the free use ot water at any time, but especially during meals, is found to weaken 
digestion in the human species. As animals of every kind become reconciled to any liabit, not ultimately 
Injurious to health, perhaps for housed animals a stated quantity of water, givcn^aii hour, or an hour and 
a halfaftcr what may be called their meals, may be the best mode. 

2078. Moderate exercise ought not to be dispensed with, where the flavour of anitpal 
produce is any c^ject; it ia known to promote circulation, perspiration, and digestion, 
and by consequence to invigorate the appetite. Care must be taken, however, not to 
carry exercise to that pbint where it becomes a labour instead of a recreation. In some 
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<ase5, as in feeding sivinc and poultry, fatness is hastened by, promoting sleep, and 
preventing motion rntlicr than encouraging it : but such animals cannot be considered 
iiealthy»fed ; in fact, their fatness is most commonly the result of disease. 

2079. TranquUUiy is an obvious requisite, for where the passions of brutes are called 
into action, by whatever means, their influence on their bodies is often as great as in the 
human species. Hence the use of castration, complete or partial separation, shading 
from too much light, protection from insects, dogs, and other annoying animals, and 
from tile too frequent intrusion of man. 

2080. Cleanliness is favourable to healtli, by promoting perspiration and circulation. 
Animals in a wild suite attend to this part of their economy themselves ; but, in pro- 
portion as they are cultivated, or brought under the control of man, this becomes out 
of their power ; and to insure their subserviency to his wishes, this part of culture, as 
well as others, must be sujiplied by art. Combing and bruslii ng stall-fed cattle and 
cows arc known to contribute materially to liealtli; tliough washing sheep with a view to 
cleaning tlje wool often has a contrary cHect, from the length of time the wool requires 
to dry. Tliis often brings on colds, and aggravates the liver complaint, so incident to 
these animals. Bathing or steeping the feet of stalle<l animals occasionally in warm 
water would no doubt contribute to their health. Bathing swine two or three times a 
week in hot water, as in that used for boiling or steaming food, has been found a real 
advantage. 

2081. Comfort. An animal may be well fed, lodged, and cleaned, without being 
comfortable in every respect ; and in brutes, as well as men, want of con.f'»rt operates on 
the digestive powers. If tlie surlacc of a stall, in which an ox or a horse stands, deviates 
much from a level, he will be coiitiinially uneasy; and he will be uneasy during night, 
if its surface is rough, or if a ])ropcr bed of litter is not jjrepared every evening for him 
lo repose on. The form of racks and mangers is oflen less commodious than it might 
be. A hay rack ivliich projects forward is bad ; because the animal in drawing out the 
hay is teased with the hay seeds falling into its eyes or cars; and this form, it may be 
added, is apt to cause the breath of the animal to ascend througli its food, which must 
after a time render it nauseous. For this reason hay should lie as short a time as possible 
in lofts, but w'hcn practicable he given direct from tlie rick. Poultry of ditfereiit kinds 
are often crowded together, without any regard to the comfort of the particular kinds by 
attending to tlieir peculiarities, such as a smooth or soft lloor for the w eb feet of the di-u. 
tribe, or the proper si/c of roosting sticks for the grasping-toed feet of the oilier tribes. 
Even the crowing of tlic cock must cause some degree of irritation, and consequently 
impede health and friUening by disturbing the repose of quiet fowls, such as the turkey or 
goose. Various other instances will occur to a reflecting mind ; and suiely it must be a 
duty as agreeable as it is conducive to our own interest, to promote as much a. possible 
the comfort of those animals whose lives are sliortly to he sacrificed for ours. 

2082. Health. A good state of health will, in general, be the result of the mode of 
feeding and treatment which w'e have described ; but in proportion as our treatment, 
either of ourselves or otlicr animals, is refined and artifeial, in the same proportion 
are the functions of nature liable lo derangement or interruption from atmospherical 
changes, and various accidenlal causes. When tins takes place, recourse must be had to 
art for relief. This is an obvious, natural, and reasonable practice ; though some 
contend that as every disease is only an effort of nature to relieve the being from some 
evil, it ought to be left to itself. To treat animals when in health artificially, and the 
moment when they become diseased to abandon them to nature, is a proposition so incon- 
gruous and absurd, that one would suppose it would be rejected by the common sense 
of mankind. There arc, however, some solitary instances of medical men having 
adopted this opinion ; but the mclanelioly result of their acting on it in tlie human 
species, as well as its utter rejection by all rational professors, and men in general, has 
reduced it to its intrinsic value, niere may be much of quackery in medicine ; anej 
unquestionably there is a great deal in the art, as applied to the brute creation by common 
practitionei-s : but to reject the medical art altogether, becomes, on the other hand, a 
apecics of quackery just as despicable as the other, and not less dangerous ; fur it 
cannot be much better for a patient to be left to die through neglect than to be killed by 
overmuch care. 

2083. Farrieryi as applief^ to cattle ami sheep, is a department of medicine in which 
perhaps greater ignorance prevails than in any other. The subject, as applied to horses, 
has, since the establishment of veterinary schools in tliis country, and in France, become 
better understood ; but the pupils from these establisUmcnts are so thinly scattered, that* 
as Laurence (veterinary surgeon, and author of a Treatise on Horses) observes, it were 
desirable tliat country surgeons sliould in their different localities give instructions to the 
empirical local practitioners in the country, and to intelligent bailiffs ; and that gentle- 
men of property might have such a sense of tlieir own interest as to cdl in a surgeon in 
all eai 9 es of the least difficulty. All that we can here do is to repeat our advice of 
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studying the art of prevention rather than of cure ; to suggest that, in general, an analogy 
subsists between the constitution and diseases of the human and brute creation ; to avoid 
recijies and specific cures, rarely to bleed animals, unless by regular advice ; and to 
confine as much as possible tlie operations of cow-doctors and smiths to giving warm 
drinks, gentle purges, and clysters, which can seldom do any barm. Proprietors who 
can ailbrd to employ intelligent baililfts, or mtlier who give such men considerable salaries, 
should ascertain previously to hiring them, by means of general questions, or by reference 
to a professor, whctlicr they know any thing of the subject. By thus creating a demand 
for this species of knowledge, it would soon be produced in abundance. 

Sect. IV. Of Feeding for Ejctraordina^u Purposes* 

2084. T/ie extraordinary purposes of feeding may comprehend, promoting the growth, 
maturity, or obesity of particular parts of the body ; promoting the produce of milk or 
eggs ; or, fitting an animal for bard labour or long journeys, fasting, and otlicr pri- 
vations. 

2085. Feeding for extraordinary purposen^ such as promoting the growth of the liver 
in geese ; the heart in turkeys ; jiroducing excessively fat poultry, &c., seems to us 
utterly unjustifiable on principles of humanity, and unworlliy of enlightened men. The 
practice of pulling out tlic animal’s eyes, nailing it to llie spot, .md cramming or forcing 
tlie food down its throat, is surely as repugnant to good taste and feeling, as the food so 
produced must be tasteless and unv\liolesoine. Putting out the eyes of certain singing 
birds to improve their voice, and some practices in the rearing of game cocks, and fancy 
pigeons (at least the first two) seem equally reprehensible. 

2(JH6 The fattening oj fowls for the Lontion nnnlfct is a ronsidcrable branch of rural economy in some 
con veniPiU situations. “ They arc put up in a dark pku e, .ind crammed vvitli a (lastc made of barley meal, 
niutton buet, and some treacle or coarse sugar, mi\cd with milk, and arc lound to be completely ripo in a 
/ortm^d)t If Kept longer, the fever fhat is induced by this continin'd state of repletion renderb them reel 
and unsaleable, aiul frequently killb tiura ” {Agmultural Jtepoit of Jieikshne,by Wiltmm Mnvor,LL.D. 
S\o London. ISl;} ) Itut fowls brought to this state of artificial obesity are never so well flavoured in 
the flobh, and piobably not .so kaluhnous as those of the bame species latlened in a more natural way. The 
great bceretof having tine pullets u elcanlines«, and high keeping with the best eoin. 

20S7. T/ie process foUou'cd in different pni'ts of France to enlarge the iiivr is described 
at leni;lh by Soniiini. {Nouveau JJiclionnaire d'lJistoire Naturellef ait. Otc.) The 
objc'i't is to cause tlic whole vital forces to be detemiined towards this part of the animal, 
l>y giving it a kind of hepatic cachexy. In Alsace, the individual buys a lean goose, 
winch he shuts up in a small box, so tight that it cannot turn in it. 'Ihe back part of 
the bottom is fiirnislied with a wide grating of rods for the passage of the dung. In tlie 
foi'c part (here is a hole for the head, «ind below it a .small trough is kept alufiys full of 
water, in which some pieces of wood charcoal are li'ft to steep. A bushel of maize is 
enough to feed it during a month, at the end of which time the goose is sulliciently 
fattened. A thittielh part is soaked in w'ater each night, and ciamined down its throat 
next thiy, morning and evening. Tiic rest of the time it drinks and guzzles in the water. 
Tow^aids the ‘22d day, they mix xvilh llie maize some poppy oil, and, at the end of the 
month, it is kiiow’n by a lump of fat under each v^ing, or rather by the difiiculty of 
breathing, that it is time to kill it, otherwise it will die of fat. The liver is then found 
weighing one or two pounds, and, besides, the animal is excellent for the table, and 
furnishes, during its roasting, from three to five pounds of I’at, W'hicii is used in the 
cooking of vegetables. Of six geese, there .are commonly only four (and these are the 
youngest) which answer the expectation of the fattener. They arc kept in a cellar, or 
cool place with little light. The temperature most favourable for fattening is between 
30° and 40° Fahrenheit, so that it is only piactised during the laller part of Uie autumn, 
the winter, and the early part of spring. The process was examined in detail by us at 
Strasbourg in October 1828, and will be found noticed in the account of the tour which 
we made in tliat year, in the 5th volume of the Gardener s Magazine* 

2088. The Roman ejAcures, who prized the livers of geese, had already observed, that 
darkness w'as favourable to tliis practice ; no doubt, because it prevents all distraction, 
and directs the wliole ])owcrs towards the digestive organs. 'J’hc want of motion, and 
tlie difficulty of rcsjiiratlon, may be also taken into consideration ; the first from its 
diminishing the waste of tlie system, and both from tlieii; retarding the circulation in tlie 
vena portarum, of which tlie blood ougltt to become hydrogenated, in proportion as its 
carbon unites itself to the oxygen which that liquid absorbs. This favours the formation 
of the oily juice, which, after having filled the cellubu* system of tlie body, enters into the 
.biliary system and substance of the liver, and gives it tliat fatness and size which is 
so delightful to the palates of true gourmands. The liver thus only becomes enlai^ed 
consecutively, and the difficulty of respiration docs not appear till the end, when its sizo 
prevents the action of the lungs. Among a hundred falteners, there are scarcely two 
who adopt the practice of putting out the eyes of the geese, and even these do not resort 
to this barbarous practice till a day or two before they are killed j and,, therefore, tbo 
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geese of Alsace, vvhich arc free from these cruel operations, acquire a prodigious fatness, 
which may be called an oleaginous dropsy, the effect of a general atony of the absorbents, 
caused by want of exercise, combined with wcculcnt food crammed down their throats, 
and in an under^oxygenated atmosphere. {Encyc. Brit. Sup., art. Food.) 

2089. Early lamb. As an instance of both breeding and feeding for extraordinary 
purposes, we may mention the practice of those farmers who furnish the tables of the 
wealthy with lamb, at almost every season of the year, by selecting certain breeds of 
shc^ep, such as tlie Dorsetshire, which lamb very early, or by treating them in such a way 
as to cause the female to come in heat at an unnatural lime. In this way, lamb is pro- 
cured as an article of luxury, as early as November and December ; and, on the contrary, 
by keeping the ewe on a cold and poor hilly pasture, the lambing season is retarded, and 
lamb furnished in September and Qctober. 

2090. Feeding Jor promoting the produce of milk or eggs. Tliat which in plants or 
animals is produced for particular purposes in nature may, liy certain modes of treat- 
ment, be rendered, for a time, a habit in the plant or animal, without reference to 
its natural end. Thus in many cases annual plants may be rendered perennial by 
continually pinching off their flowers as they appear; and animals which give milk or lay 
eggs may be made to produce both for a much longer lime than is natural to them, by 
creating a demand in their constitutions for these articles, by frequent and regular milk- 
ings, and by taking away every egg as soon as produced ; aiul then, by appropriate food, 
furnishing tJie constitution with the means of supplying this dernan'l, by rich liquid food, 
in the case of milking animals, and by dry, stimulating, and nourishing :ood, in the case 
of poultry. 

2091. Feeding to fit animah for hard labour or long jonrneys. It seems agreed on, 
that dry rich food is the best for this purpose; and that \ery much depends on rubbing, 
cleaning, and warmth, in the intervals between labniir and rest, in older to maintain 
something of the increased ciiculaiion ; and, in short, to lessen the influence of the 
transition from the one to the other. Tlic quantity of wjiter given should never be con- 
siderable; at least ill cold countries and seasons. (See Horse, ih Contents or Index.) 

Sect. V. Of the Modes of Idling Animah. 

2092. The mode of killing animals has considerable effect on the fesh of the animal. 
Most of those slaughtered for food are either bled to death, or are bled profusely imme- 
diately after being deprived of life in some other way. The common mode of killing 
cattle in this kingdom is, by striking them on tlic forehead wilh a pole-axe, and tlieii 
cutting their throats to bleed them. But this method is cruel, and not free from danger. 
The animal is not always brought down by the first blow, and the icpetition is difTicult 
and uncertain ; and, if the animal be not very w-^cll secured, accidents may happen. 
Lord Somerville {General SunHy of the Agriculture (f Shropshire, byJosejdi Plymley, M.A., 
8vo. London, 1803, p. 243.) therefore endeavoured to introduce the method of pithing 
or laying cattle, by dividing the spinal marrow above the origin of the plirenic nerves, 
as is commonly practised in Barbary, Spain, Portugal, Jamaica, and in some parts of 
England; and Jackson says, that tlic “ best methorl of killing a bullock is by thrusting 
a sharp-pointed knife into tlic spinal marrow, when the bullock will immediately fall 
without any struggle, then cut the arteries about the heart,” {Itefeclions on the Commerce 
(f the MedUerranean, In/ John Jackson, FsSq. F. S. A.., 8vo. London, 1804, p. 91.) 
Although the operation of pithing is not so diflicult but that it may, W'itli some practice, 
be performed with tolerable certainty; and although Loid Somerville took a man with 
him to Portugal to be instructed in the method, and made it a condition that the prize 
cattle at his exhibitions should be pithed instead of being knocked down, still pithing is 
not becoming general in Britain. Tiiis may be partly owing to prejudice ; but we have 
been told that the flesh of the cattle killed in this way in Portugal is very dark, and be- 
comes soon putrid, probably from tlie animal not bleeding w'cll, in consequence of the 
action of tlie heart being interrupted before the vessels of the neck arc divided. It there- 
fore seems preferable to bleed the animal to death directly, as is practised by the Jew 
butchers. 

2093. Du Card's observations on pdhing deserve attention. Tliis gentleman, a 
surgeon of the Shrewsbury Infirmary, after mature consideration, is against the practice, 
as causing more pain than it is intended to avoid. lie says, “ Pain and action arc 
so generally joined, that we measure the degree of pain by the loudness of the cries, and 
violence of the consequent exertion ; and Uiercforc conclude, on seeing two animals killed, 
tliat the one which makes scarcely a struggle, though it may continue to breathe, suffers'* 
less than that which is more violently convulsed, and struggles till life is exhausted. It 
appears, however, that there may be acute pain without oxertion, perhaps as certainly as 
there is action without pain ; even distortions that at the first glance would seem to pro- 
ceed from pain, arc not always really accompanied with sensation. To constitute pain 
there tnust be a communication between the injured organ and the brain.’* 
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SO&i. In the old method of slaughterifig, a concussion of the brain takes place, and therefore the power of 
feeliiig is destroyed. The animal drops^ and although convulsions take place generally longer and more 
violent than when the spinal marrow is divided, yet there is, 1 think, reason to believe that the animal 
suffers less pain The immediate consequence of the blow is the dilatation ol the pupil of ttie eye, without 
any expression of consciousness or fear on the approach of the hand. 

i209i/>. From all these circumstances, Du Gard concludes that the new method of slaughtering cattle is more 
painful than the old. The puncture of thcnAcdulla spinalis does not destroy feeling, though it renders the 
nody quiescent, and in this state the animal both endures pain at the punctured part, and suffers, as it were, 
a second death, from the pain and faintness fVom loss of blood in cutting the throat, which Is practised in 
both methods. Sir Everard Hume, in a valuable paper {Shrew. Rep , p. 250.) has suggested a mode of per. 
forming tlie operation, which would answer completely, could we be sure or having operators sudlclcntly 
skilful ; but we may the less rcgict the difficulty of getting now modes established when wo thus see the 
BU{)criority of an old custom under very improbable circumstances ; and if well meaning reformers wanted 
any additional motives to care and circumspection, a very forcible one is furnishcil in the instance of the 
time and trouble taken to introduce this operation, which, as it has been hitherto practised, is the very 
reverse of what was intended. 

2096. Jewish modes* Tlic Mosaic law so strictly prohibits the eating of blood, lliat 
the Talmud contains a body of regulations concerning the killing of animals ; and the 
Jews, as a point of religion, will not eat the I'esh of any animal not killed by a butcher 
of their own persuasion. 'I'hcir mclhod is to tie all the four feet of the animal together, 
bring it to the ground, and, turning its head back, to cut the throat at once down to the 
bone, witli a long, very sharp, but not pointed knife, dividing all the large vessels of the 
neck. In this way tlie blood is discharged quickly and completely. The ellcct is indeed 
said to be so obvious, tliat some Christians will eat no meat but what has been killed by 
a Jew butcher. Calves, pigs, sheep, and lambs, are all killed by dividing at once the 
large vessels of the neck. 

2097. ./Intnials which are hifh'd hf acrideul, as by being drowned, hanged, or frozen, or 
by a fall, or ravenous animal, arc not absolutely unwholesome. Indeed, they only diflcr 
from those killed methodically in not being bled, which is also the case with animals that 
are snared, and with those killed by hounds. Aiiinials ndiich die a natural death should 
never be eaten, as it is an undeniable instance of disease, and even death to the consumer 
being the consequence. 

2098. Animals frequently vridergo some prejxirathn before they are killed. They are 
commonly kept witliont food for some lime, as if killed with full stoniaclis their flesh is 
considered not to keep well. Oxen arc commonly made to fast for two or three days, 
smaller animals for a day ; but it is evident that the practice must not be carried too far, 
as the opposite effect will be produced by the animal falling ofT’ or getting feverish. 
Dr. Lister has stated that nothing contributes moie to the wliitcncss and tenderness of 
tlie flesh of calves than oflon bleeding them, by which the colouring matter of the blood 
Is exli.austcd, and nothing but colourless serum remains. A rniicli more cruel method of 
preparation for slaughter used to be practised, though now much less frequently, in 
regard to the bull. By some ancient municipal laws, no butcher was allowed to expose 
any bull beef for sale unless it had been previously baited. The reason of this regulation 
probably wa.s, tliat baiting had the efiect of rendering tlie flesh or muscular fibre much 
more tender ; for it is a universal law of the animal economy that, when animals have 
undergone excessive fatigue immediately before death, or have buflered from a lingering 
death, their flesh, though it becomes sooner rigid, also becomes sooner tender than when 
suddenly deprived of life in a state of health. The flesh of liimted animals also is soon 
tender and soon .sjjoils ( llcchcrches de Physiologic et de Chimie Palhologiqnei par 2\ ff. 
Nysten. 8vo. Paris, 1811); and it is upon this principle only, that the quality of pig’s 
flesh could be improved by the horrid cruelty, said to be practised by the Gennans, of 
whipping the animal to death. 


BOOK III. 

OF THE STUDY OF THE MINERAL KINGDOM AND THE ATMOSPHERE, WITH REFERENCE 

TO AGRICULTURE. 

2099. The nature of the vegetable and aiiimal kingdom having undergone discussion, 
the next step in the study of the science of agriculture is to enquire into the composition 
and fiature (f material bodiesj and the laws of their changes. The earthy matters which 
compose the surface of the globe, the air and light of the atmosphere, the water precipi- 
tated from it, the heat and cold produced by the alternation of day and night, and by 
.chemical composition and resolution, include all the elements concerned in vegetation. 
These elements have all been casually brought into notice in the study of the vegetable 
kingdom ; but we shall now ^xamine more minutely their properties, in as far as they 
arc connected with cultivation. To study them completely, reference must be had 
to systems of cliemistry and natural philosophy, of which those of Dr. Thomson 
{System of Chemistry) and Dr. Young {Lectures on Natural Philosophy) may be especially 
recommended. 
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Of Earths and fjoils, 

2100. Earths arc the productions of the rocks which are exposed on the surface of the 
globe, and soils are earths mixed ivith more or less of the decomposed organised matter 
c^orded hif dead plants and animals- Earths and soils, therefore, must be as various as 
the rocks which produce them ; and hence to uiidersUind their nature and formation it is 
necessary to begin by considering the geological structure of the territorial surface, and 
the manner in which earths and soils are produced. We shall next consider in succession 
the Nomenclature, Quality, Use, and Improvement of Soils. 

Sect. I. Of the Geological Structure of the Globe and the Formation of Earths and SoUs* 

2101. The crust of our eartht when examined, will he found to be composed of 
various stony bodies, diilcriiig in their structure and composition. Some of thcKC are 
arranged in strata of greater or loss regularity, and more or less inclined to the horizon ; 
others show no marks of stratification, but constitute h*^ge mountain masses, without 
any definite shape, or fill up fissures in other rocks, forming veins. Some rocks show an 
evident compound or aggregated structure ; others appear, to the naked eyp, of a uniform 
texture : some stony bodies contain undoubted remains of animals and VLgctables, which 
chiefly belong to species of organised beings no longer known to exist in a living state; 
other rocks are always destitute of every trace of organised remains. 'I’heso peculiarities 
have given rise to different classiAcations of rocks. One sect of geologists divide rocks 
into simjde and compound ; and again subdivide these classes according as tlie structure 
of the rock is compact, granular ^ slati/, porphi/ritic, or amygdaloidal. The greatest number 
of geologists, however, are not satisAcd with that arrangement, but have ventured hi 
speculate on the relative age or era of the formation of the different kinds of rock. TJie 
data on which they proceed are, chiefly, the presence or absence of organic remains, and 
the superposition of one kind of rocky bed on another. All geologists are agreed in con- 
sidering stratified rocks as arranged and deposited by tlie agency of water, and therefore 
the relative age of such rocks may lie generally inferred from their relative position ; but 
philosophers differ both with regard to the origin and era of tlie unstratiAed rocks, and 
also of the minerals which occupy veins. It is not our business here to enter into tliis 
discussion, but wc shall content ourselves by a slight sketch of the most generally received 
arrangement of rocks, which, though it involves theoretic considerations, is convenient to 
the student of mineralogy. The crust of our globe may be considered as composed of 
Ave series of rocks : primitive, transition, floetz, alluvial, and volcanic. 

2102. primitive rocks- These, from the absence of organic remains, arc conceived to 
liave been deposited, in their present situation, before the creation of animals, and, from 
most usually lying below other rocks, aie supposed to be the most ancient. Of these the 
chief species are grande (including si/cnitc), gneiss, inica slate (including talc slate), dai/ 
slate, prhnitive limestone, primitive trap, serpentine, quartz rock, and some kinds of 
porphyry- 

210.3. Eoedcs of transition. In these a few organic remains occur, but neither fic- 
quently nor in large quantity. They arc supposed to have obtained their present form 
during the transition of the surface of the earth from a chaotic to a habitable state. The 
principal members of this series are greyivackc, one kind of limestone, and occasionally 
most of the rocks of tlie Arst series. 

2101. Floetz rocks are so named from their generally occurring in nearly horizontal 
strata. They were formerly termed secondary, in contradistinction to the primitive 
scries, and they constitute the terrain secondaire of the French geologists. The principal 
rocks of this class are sandstone or freestone, wliich appears to be^of different ages, though 
comprehended still in the Aoetz series ; limestone (including alpine limestone, magnesian 
limestone, oolite, chalk, gypsum, and the calcareous beds of the Paris basin), coal, and the 
accompanying rocks of our great coal-Aelds ; ‘rap rocks, including basalt, wackc, and the 
great tody of kindred rocks, which often form the summits of considerable hills. 

2105. Alluvial deposits, chiefly consisting of beds of clay, sand, gravel, and some 
cemented rocks. Tlie Arst three formations appear to be universally distributed over the 
glol^ and are sup))osed to owe their fonnation to causes acting beferc the land had yet ^ 
appainsed above the waves. The alluvial formations are conceived to be produced by the 
action of water on the rocks already mentioned. 

^IQ6. Volcanic rocks. Of thi.s scries different kinds cSf lava, scoria, puzzuolano, &c., 
are undoubted members ; and most geologists now include in it certain varieties of trap, 
fjl^hyte, obsidian, and pumice ; while others arc disposed to consider all trap rocks, and 
"cven granite, as the products of either recent or ancient volcanic Are, acting under Uie 
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modifying circumstance of pressure. All tlie members of these formations are not 
every where to be found ; sometimes one or more species of rock may be wanting in 
the series; but a skilful geologist can generally detect a wonderful degree of regularity 
* in the superposition of strata, which, to an unpractised eye, present only a mass of 
confusion. ^ 

2107. The relative situation of these rocks in Britain is as follows : The primitive rocks 
are usually observed constituting a portion of the most elevated parts of the surface of the 
earth ; the rocks of transition usually form the less elevated ridges ; the floetz rocks, with 
alluvial matter, generally constitute the bases of plains, or of an undulated country. 'I’lie 
two latter formations constitute by far the greatest portion of England and tlie low parts 
of Scotland : the mountains of Cumberland and Wales arc chiefly composed of rocks 
of transition, while Cornwall and the liighlands of Scotland have generally a basis of 
primitive rocks, over which some rocks of the transition series are occasionally super^ 
imposed* 

2108. The orif^nal authorities for the geological distribution of English strata are 
Smith* s Map and Sections; Greenong/is Map; Conei/beare*s and Phillips's Geology (f 
England ; Sedgeuicke'*^ pajiers in the Geological Transactions ; Webster s Isle of flight, Ac. 
Tlieso are all authorities of w'ciglit with mineralogists. 

2109. The surface earthy or that which forms the outer coating of the dry parts of the 
globe, is formed by tlie detritus, or w'orii olf parts of rocks and rocky substances. For 
in some places, as in chasms and vacuities between rocky layers or masses, earth occupies 
many feet in depth; and in others, as on the summits of chalk hills or granite mountains, 
it hardly covers the surface. 

21 10 I'art/ii, arc therefore variously composed^ according to the ro<‘ks or strata wliich have supplied their 
particlei. Sometimes tliey are chiefly foimed from slate-rocks, as in blue clays, at other times from 
baiidfitunc, as in silicious soils , and mostly ot a mixture of clayey, slaty, and limestone rocks, blended in 
pro})ortionB as v.iriuiib as their situations Such we may siipjjose to have been the state of the surface of 
the dry i)art of the globe immediately after the last disruiilion o( its crust ; but iii process of time the decay 
of vegetables and ainumis forms ailUitions to the outer surtaee of the earth*., and constitute what arc called 
soils , the (Inference between winch and earths is, that the former always contain a portion of vegetable 
or animal nuitter. 

2111 The vtauner in ivhirh loeks are ronvcited mto soils^ Sir II Davy observes {F.leni of Agrie Chem,, 
188.). may be (Msily conceiveil by referring to the insttiiiec of soft granite, or poreel.iin granite Tins 
substance consists ut tliieu iiigunlicnts, quartz, feldspar, and mica. The quartz is almost purcsilicious 
earth in a crystalline form 'I’lio fehUiiar and miia are very compounded substances, both contain silica, 
alumina, aiul oxide of iron; in the feldspar there i? usually inno and potass.t , in llic mica, lime and 
magn(>sia. When a graruft* me k of tins kind has been long exposed to the uifluena* of air and water, the 
lime and thepotassa contained m its constituent parts uie acted upon by water or carbonic ncul ; and the 
oxide of iron, whu b is almost always in its least oxidised state, tmids lu combine witJi more oxygen . the 
conseipieiice is, that tin' teldspar deconii»oses, and likewise the mica ; but the first tlu' most rapidly. 
The feldspar, which is as it were the cement ot the stone, forms a fine clay • the mica, partially decom- 
posed, mixes witli it as sand , and the undecoiii posed ((unrtz appears as gra\ el, or sand ot diflcrcnt degrees 
of fineness As soon as the smallest layer of caith is formed on the surface of a rock, the seeds of lichens, 
mouses, and other imperfect vegetables which arc constantly floating in the atmosphere, and which have 
made it their resting-place, begin to vegetate, their death, decomposition, and ilecay, afTbrd a ceitain 
quantity ot organisable matter, which mixes with the earthy materials ot the i(H’k , in this improved soil 
more perft^ct plants are capable of subsisting , these in their turn absorb noiirishmi'iit from w ater and tlie 
atinos])lu'r(‘; and, alter perishing, afford iiuw matenaU to those already pro\ ided • the decomposition of 
the r<H'k still contiiuu's , and at lengtli, by such slow and gradual processes, a soil is formed in whicli even 
forest trees ean fix their roots, and which is fitted to reward the labouis of the cultivator. 

2112. The Jurvintion qf penft/ soils is produced from very opposite causes, ami it is interesting to 
contemplate how the .same effect may be produced by different means, and the earth whu li supplies almost 
all our WMiifs may hetonie barren alike from the e\ce.sMve applnation of art, or the utter neglect of it. 
t'oiiliiiiial piiKcii*.ation, and cropping, wdbout manuring, will certainly produce a hungry barren soil ; 
and the total negleet of fertile tracts will, fiom their aixumulnted vegetable proiluctji, produce peat .soils 
and bogs. Where successive generations of vegetables ha\e giow'ii ujion a soil, Sir ll. Davy obaervc.s, 
unless part of their produce has been carrusl off by man, or consumed by animals, the vegetable matter 
increases in such a proiiOrtion, that the sod approach('s to afieat m its nature : and if in a situation where 
it can receive water from a higher district, it becomes spongy and permeated with that fluid, and is gene- 
rally rendered incapable of supporting the nobler 'classes of vegetables. 

21 13. Sptii tons peaty soil liakes and pixils arc sometimc.s filled up by the accumulation of the remaina 
of aquatic plants ; aiui in this case a sort of spurious peat w formed. The fermentation in those cases, 
however, seems to lie of a different kind. Much more gaseous matter is evolved , and the neighbourhood 
of morassefi, in winch aipintic vegetables detompose, is usuallv aguish and unhealthy; whilst that of the 
true peat, or iioat formed on soils originally dry, is always salubrious. 

2114. Soils may generally be distinguished from mere masses of earth by their friable 
texture and dark colour, and by the jiresence of .some vegetable fibre or carbonaceous 
matter. In uncultivated grounds, soils occupy only a few inches in depth on the sur- 
face, unless in crevices, wheie they have been washed in by rains ; and in cultivated soils 
their depth is generally the same as that to which the implements used in cultivation 
have penetrated. 

2115. Much has been willen on soilsy and, till lately, to very little purpose. All the 
Roman authors on husbandry treated the subject at length ; and in modem times, in this 
country, copious philosophical discourses on soils were published by Bacon, Evelyn, 
Bradley, and otliers ; but it may be truly said, that in no department of cultivation was 
ever so much written of which so* little use could be made by practical men. 
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Sect. II. Classification and Nomenclature of Soils. 

2116. Systematic order and an agreed nomenclature nrc as necessary in the study of 
soils as in lliat of plants or animals. The number of provincial terms for soils which 
have found their way into the books on cultivatif n is one reason why so little use can be 
made of their directions. 

2117. A coi'rect classificatio?i of soils may bo founded on the presence or absence of 
organic and inorganic matter in their basis. This will form two grand classes, viz. 
fjrimitive soils, or those composed entirely of inorganic matter, and secondary soils, or 
those composed of organic and inorganic matter in mixtures. These classes may be 
subdivided into orders founded on tlic presence or absence of saline, metallic, and car- 
bonic matter. The orders may be subdivided into genera founded on the prevailing 
eartlis, salts, metals, or carbon ; the genera into species founded on their didcrent 
mixtures ; the species into varieties founded on colour, or texture j and sub-varieties 
founded on moisture, dryness, richness, lightness, &c. 

2118. In naming the genera (f soils, the first thing is to discover the prevailing earth 
or earths ; either the simple earths, as clay, lime, sand, or the particular rocks from which 
the soil has been jiroduccd, as granite, basalt, &c. AVhen one earth prevails, the generic 
name should be Uiken from that earth, as clayey soil, ’^Icareous soil, iScc. ; when two 
prevail to all appearance equally, then their names must be conjoined in naming the 
genus, as clay and sand, lime and clay, basalt and sand, cSrc. TliC ^rreat thing is pre- 
cision in applying the terms. Thus, as Sir II. Davy has observed, the ‘^cmi sandy soil 
should never be applied to any soil that does not contain at least seven eighths of sand; 
sandy soils which cUbrvesce with acids should be distinguished by the uame of calcareous 
sandy soil, to distinguish them from those that arc silicious. The tenn clayey soil should 
not be applied to any land which contains less than one sixth of impalpable earthy matter, 
not considerably cdcrvcscing with acids; the word loam should be limited to soils, con- 
taining at least one third of impalpable earthy matter, copiously eflervescing with acids. 
A soil to be considered as j^caty, ought to contain at least one half of vegeuihle matter. 
Ill cases where the earthy jiart of a soil evidently consists of the decomposed matter of 
one particular rock, a name derived from the rock may wdth propriety be ap])licd to it. 
Thus, if a fine red earth be found immediately above decomposing basalt, it may be de- 
nominated basaltic soil. If fragments of quartz and mica be found abundant in the 
materials of the soil, w hich is often the case, it may be denominated grnnitic soil ; and the 
same principles may be applied to other like instances. In general, the soils, the 
materials of wdiich arc the most various and heterogeneous, aic those called alluvial, or 
which have been formed from the depositions of rivers ; and these deposits m«ay be de- 
signated as siliciou«;, calcareous, or argillaceous ; and in some cases the term saline may 
be added as a specific distinction, applicable, for example, at the embouchure of rivers, 
where their alluvial remains arc overflow'n by the sea. 

2119. In naming the s]>ecics tf sods, greater nicety is required to determine distinctions 
than in naming the genera ; and there is also some difficulty in applying or devising 
proper terms. U’hc species arc always determined by the mixture of matters, and never 
by the colour or texture of that mixture which belongs to the nomenclature of varieties. 
Thus a clayey soil with sand is a sandy clay, this is the name of the species ; if the mass 
is yellow', and it is thought w'ortli while to notice that circumstance, then it is a yellow 
sandy clay, whicli exjiress at once the genus, species, and variety. A soil containing 
equal parts of clay, lime, and sand, would, as a generic ferm, be called clay, lime, and 
sand ; if it contained no other mixture in considerable quantity, the term entire might 
be added as a specific distinction ; and if notice was to be taken of its colour or degree of 
comminution, it might be tenned a brown, a fine, a coarse, a stiff*, or a free entire clay, 
lime, and sand. 

2120. The Inllowing Table enumerates the more common genera, species, and varieties 

of soils. The application of the terms will be understood by every cultivator, though to 
attempt to describe the soils either chemically or empirically (as by sight, smell, or touch), 
would be a useless waste of time. From a very little experience in the field or garden, 
more may be gained in the study of soils, tha ' from a volume of such descriptions. This 
Table corresponds with the nomenclature adopted in the agricultural establishments of 
Fellenberg at Ilofwyl in Switzerland, and of Professor Thacr at Mcegelin in Prussia, 
with the nomenclature employed by Professor Tliouin in bis lectures at Paris, and in 
general with that of all the Continental jirofcssors. It is therefore very desirable that it 
should become as generally adopted as that of the Linncan system of nomenclature 
in botany. The principle of the Tabic may be extended so as to include any other soil 
whatever. ' 




Sfxt. III. Of discovering the Qualities of Soils. 

2121. The value of soils to the cultivator is discoverable botaiiically, chemically, and 
mechanically ; that is, by the plants that grow on them naturally ; by cliemical analysis ; 
and by their sensible qualities of roughness, smoothness, taste, smell, and fracture. 

Subsect. 1. Of discovering the Qualities of Sods means of the Plants which gi'ow 

on them. 

2122. Plants are the most certain indicators of the nature of a soil j for while no prac- 
tical cultivator would engage with land of which he knew only the results of a cliemical 
analysis, or examined by the sight and touch a few bushels which were brought to him, 
yet every gardener or fanner, who knew tlie sort of plants it produced, would be at once 
able to decide as to its value for cultivation. 

2123. The leading soils for the cultvodHor are tlie clayey, calcareous, sandy, fernigincous, 
peaty, saline, moist or aquatic, andl dry. The following are the plants by which such 
soils are distinguished in most parts of Europe : — 

2124. ArpUaceons. Common coltsfoot (TussiUgo J’arfara'); goose tansy (Potcntilla 
Anserlna), silvery (arg^ntca), and creeping (reptans) ; yellow meadow rue ( Thalictrum 
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fl^Lvum) ; Carex, many species; Jiincus, various species ; tuberous bitter vetch (O'robus 
tuberosus) ; greater bird’s-foot trefoil (Lbtus miijor), and small-horned (comicuUtus) ; 
officinal soapwort (Sapon^a otiiciaalis) : but tlie 7'ussiUgo jPArfara is a certain and 
universal sign of an argillaceous soil, and is the chief plant found on the alum grounds 
of Britain, France) and Italy. 

2125. Calcareous, Spiked speedwell (Kc»?m'ca spickta), little bedstraw (Galium 
piisjllum), officinal grom#ell ( Lithosp^rmum officinkle) and purple-blue (purpuro- 
c^jcriilcum), clustered bell-flower (Cainpdnula glomerdta), hybrid prismatocarpus (Pris- 
matocarpus hybridus), round-AtWed rampion (Pliytcurna orbicul^ej, lychnitis mullein 
( rcrbascum Lychnitis), wayfaring tree ( ribumuin LantSina), common berberry {B&rberis 
vulgaris), common dwarf sun rose (Ilclianthemiim vulgare), common pulsatilla anemone 
(Anemone Futsattlla)^ wliite vine, virgin’s bower, or traveller’s joy (Glematis Vitdlba), 
cultivated saintfoiii (Gnobrychis sativa). 

2126. SUicious. Thrce-lcaved speedwell (Veronica triphyllos) and vernal (vdrna), 
Italian viper’s bugloss (/iTchium itdliciiin), smooth rupture-wort (Hcrnikria glabra) 
and hairy ihirsbta), English catchfly (Silenc dnglica) and other species, red sandwort 
(Arenaria riibni), Ac., corn-field spurrey (Sp^Tgula arvdnsis), hybrid poppy (/^paver 
hybrid um), Argemdnc, &c. 

2127. Ferrugineous, Common sorrel (Rumex Aectosa) and sheep’s sorrel (Aceto- 
sella). 

2128. Peai^, Bilberry (Faccinium Myrtillus), bleaberry (uligindsum), cranberry 
(Oxycoccus palustris) heath, (Lrica) 4 sp., awl-s/iapcd spurrey (Sp<;^rgula subulkta), 
officitical septfoil (Tormentilla ollicinalis). 

2129. Saline. Glasswort (Salicdrnia) 4 species, marine wrackgrass (Zostera marina), 
sea ruppia (Huppia maritima), sea lung-wort (rubiionaria maritima), Soldanella bear- 
bind (Calyst^gia Soldandlla), whorled knotgrass (/lleeebruin vcrticillatum), sesa goose- 
foot (Cheuopodium inaritimum) and shrubby (fruticdsuin) , kali saltwort (Salsdla ATi/i), 
wliorWt’ayt'd honey w'ort (iS'i^on vcrticillatum), marine siuidwort (Arenaria marina), Ac., 
fringed orache (.d'triplex laciiiikta). 

2180. jiqaatiC' Marsh marigold (cViltha palustris), common mare’s-tail (//ippbris 
vulgaris), common hutterw'ort (Pinguicula vulgaris), European watcr-horehound (Lycd- 
pus eurojitc'us), dioecious valerian (Valcndna dioica), marsh violet (Flola palustris), 
V^alerandi’s brookwuvl (.Shinolus Valerdiidi), marsh thyssclinuin (Thyssc*nnuin palustre), 
square-stalked cpilobiuin ( Epildbiuin tetragdnum), willow lithium (Lythrum l^icaria), 
tonguc-/cor/)d?(’/ crowfoot (i^andnculus Lingua) and spearwort (Fhtmmula). 

2181. Venj dn/, lied sanohvort (Arenaria rubra), sheep’s sorrel (iibmex Acctos^lla), 
wild thyme (7’iiymus 6erpyllum), common acynos (^/'cynos vulgaris), field trefoil (2’ri- 
fdlimn arvomse). 

2132. These plants are not absolutely to be depended oih however, even in Britain; 
and in other countries they are sometimes found in soils directly opposite. Still, the 
cultivated suintfcdii (Giiobiychis sativa) is almost alw ays an indication of a calcareous .soil ; 
the common coltsfoot ( 2’ussilago L'Arfara), of blue clay; the red sandwort (Arenaria 
riibra), of poor sand; and the sheep’s sorrel (Riimex Acctosella), of the presence of 
iron, or of [jcat. The common reed ( Z4iragmites communis) and the ampliibious poly- 
gonum (Lolygonum umphibium) grow on alluvial soils, which yield excellent crops if 
properly drained ; but where tlie corn liorse-tail ( /^quisetum arvdnse) grows freely, 
it indicates a cold and retentive subsoil. The corn-field ])iiupGrnel (.4nagallis arvt^nsis), 
the corn-field madder (Sheiiirdia arv(*nsis), the coni-field gromwcll ( Lithosp^-rmum 
arv^nsc), and the salad Limb’s lettuce ( ValerianSlla olildria), grow on cultivated lands, 
w'licrc the soil is a strong black loam on a dry bottom ; when sucli a soil is wet, the 
clown’s all-heal (iVtaehys palustris) makes its appearance. A light sandy soil is known 
by tlie presence of the purple archangel (LJiiniiim purpureum) ; the shepherd’s purse 
(Caps^lla bursa pastdris). If the parsley piert (AlcheniiUa A'phancs) is found, the soil 
is rather unproductive; if the corn-field spurrey (Spergiila arvlmsis) grows very thick, 
the ground has likely been rendered too fine by the harrow^; the common ragwort 
(^endcio Jacobaa'a), and the cornfield cirsium (Girsium arv^nse), grow indiscriminately 
on light and strong loams, but always indicate a fertile soil. I'he wall draba (Zhaba 
muralis) and tlie annual knawel (Sclerdiithus annuus) grow on soils that are dry, sandy, 
and poor in tlie extreme. The spiny rcsUlmrrow ( Gndnis spindsa) is often found on 
dry pasture, and wliere the soil is incumbent on rotten rock. The aquatic, peaty, and 
saline soils axe almost cvcr\ where indicated by their appropriate plants ; a proof, as we 
have before stated, that the climate and natural irrigation of plants have much more 
influence on tlieir habits than mere soil. (Galpintj^ Compendium; Flora Brit. / Loudon's 
Uortus Brit.; Kent's Hints; Farmers' Mag. Feb. 1J19; and tlie Quarterly Journal (f 
Agric. for Aug. 1828.) 
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SuBS£CT. 2. Of discovering the Qualities of 'SoiU by Chemical Analysis, 

2133. Chemical analysis is muck too nice an operation for general purposes. It is not 
likely that many practical cultivators will ever be able to conduct the analytic process 
with sufficient accuracy, to enable them to depend on the result : but, still, such a know* 
ledge of chemistry as ^lall enable the cultivator to understand the nature of the process 
and its results, when made and presented to lum by othels, is calculated to be highly 
useful, and ought to be acquired by every man whose object is to join theoreticid to 
practical knowledge. If it so happens that he can perform the operations of analysis 
himself, so much the better, as far as that point is concerned ; but, on the whole, such 
knowledge and adroitness arc not to be expected from men who have so many other 
points demanding their attention, and who will, therefore, effect their pur^iosc much 
better by collecting proper s])ecimens of the soils to be studied, and sending them for 
analysis to a respectable operative chemist. 

2134. In selecting specimen St wliere the general nature of the soil of a field is to be 
ascertained, portions of it should be taken from different places, two or three inches below 
the surface, and examined as to the similarity of their properties. It sometimes happens, 
that upon plains, the whole of the upper stratum of tlio land is of the same kind, and in 
this case, one analysis will be sufficient : but in valleys, and near the beds of rivers, there 
are very great differences, and it now and then occurs that one part of a field is calcareous, 
and another part silicious ; and in this case, and in analogous cases, the portions dif 
ferent from each otlicr should be sepanately submitted to experiment. Soils, when 
collected, if they cannot be immediately examined, should be preserved in phials quite 
filled with them, and closed with ground glass sto])pers. The quantity of soil most 
convenient for a perfect analysis is from two to four hundred grains. It should bo col- 
lected in di 7 weather, and exposed to the atmosphere till it becomes dry to the touch. 

2135. The soil best suited for culture, according to the analysis of Jlergman, contains 
four parts of clay, three of sand, two of calcareous earth, and one of magnesia; and, 
according to tlie analysis of Fourcroy and Hasseiifratz, 92 1 G parts of fertile soil con- 
tained 305 parts of carl)on, together w'ith 279 parts of oil ; of which, according to the 
calculations of Lavoisier, 220 parts may be regarded as carbon : so that the wdiole of the 
carbon contained in the soil in question may be estimated at about 525 parts, exclusive 
of the roots of vegetables, or to about one sixteentli of its weight. Young observed that 
equal weights of diflerent soils, when dried and reduced to powder, yielded by distillation 
quantities of air somewhat corresponding to the ratio of tlicir values, nic air was a 
mixture of fixed and inflammable airs, probably derived from the decomposition of ivater, 
either by the chemical affinities of the ingredients of the soil, or by the process of vege- 
tation, while the carbonic acid or fixed air may be absorbed from the atmosphere, or 
produced by living vegetables under certain circumstances. The following is the ana- 
lysis of a fertile soil, as occurring in the neighbourhood of Bristol : — In 400 grains, 
there were of water, 52 ; silicious sand, 240 ; vegetable fibre, 5 ; vegetable extract, 3 ; 
aluminc, 48; magnesia, 2; oxide of iron, 14; calcareous earth, 30; loss, 6. But 
Kirwan has shown in his Geological Essays, that the fertility of a soil depends in a great 
measure upon its capacity for retaining water ; and if so, soils containing the same ingre- 
dients must be also equally fertile, all other circumstances being the same, though it is 
plain that their actual fertility will depend ultimately upon the quantity of rain that falls, 
because the quantity suited to a wot soil cannot be the same that is suited to a dry soil ; 
and hence it often happens that the ingredients €>f the soil do not correspond to the 
character of the climate. Silica exists in the soil under the modification of sand, and 
aliimine under the modification of clay ; but the one or the other is often to be met w4th 
in excess or defect. Soils in which the sand preponderates retain the least moisture, and 
soils in which the clay preponderates retain the most; the former are dry soils, the lattei 
are wet soils : but it may happen that neither of tliem is sufficiently favourable to 
cidture ; in which case, their peculiar defect or excess must be suiiplied or retrenched 
before they can be brought to a state of fertility. 

2136. ITse if the rcsidt <f analysis- In the present state of chemical science. Dr. Ure 
observes, no certain system can be devised for the improvement of lands, independent of 
experiment ; but there are few cases in which the labour of analytical trials will not be 
amply repaid by the certainty with which they denote the best methods of melioration ; 
and this will particularly happen, when the defect of composition is found in the propor- 
tions of the primitive earths. In supplying organic matter, a temporary food only is 
provided for plants, which is in all cases exhausted by means of a certain number of 
crops ; but when a soil is rendered of the best possible constitution and texture, wdth 
regard to its earthy parts, its fertility may be considered as permanently established. It 
becomes capable of attracting a very large portion of vegetable nourishment from the 
atmosphere, and of producing its crops with comparatively little labour and expense. 
{Diet, of Chem,, art. Sod.) 



SClSKCfi OF A'&BICULTU&E. Fahv II. 

SuancT. 3. Of distovering the Qualities (fa Soil mechamadfy and empirieaiUy. 

2137. The phyvitMl properlks of soils^ an4 some of theit* most important constituents 
|!«latively to the cultivator, may be ascertained to a certain extent by various and very 
■flimple means. 

2138. The epecyic grmniy a sM, or the relai^ion of its weight to that of water, may 
be ascertained by introdMoing into a phial, wldch will contain a known quantity of water, 
equal volumes of water and of soil, and this may be easily done by pouring in water till 
it is half full, and tlien adding the soil till the iluid rises to the mouth ; the diifbrence 
between the weight of the soil and tliat of the water will give tlto result. Thus if tlie 
bottle contains four hundred grains of water, and gains two hundred grains when lialf 
tilled with water and half with soil, the specific gravity of the soil will be 2, tliat is, it 
will be twice as heavy as water, and if it gained one hundred and slxty-tive grains, 
its specific gravity would be 1825, water being 1000. 

2139. The presence of clay and sand in any soil is known, the first by its tenacity, the 
other by its rouglmcss to the toucli, and by scratching glass when rubbed on it. 

2140. The presence f calcaret.us matter in soil may bo ascertained by simply pouring 
any acid on it, and obseiving if it cflcrvesccs freely. Muriatic acid is the best for this 
purpose. Calcareous soils, magnesian soils, and clays, are, for the most part, softer to 
the touch than arenaceous soils. To ascertain die quantity of calcareous earth present, 
dry soil thoioughly, and weigfi 100 grains of it, which grailuHlly add to one drachm of 
muriatic acid diluted widi two ilracliins of water in a pliial poised in a balance : dte loss 
of weiglit will indicate (ho escape of carbonic acid, which will be 44 per cent of tlic 
quantity of calcareous earth in the soiL 

2141. The presence of or<faiii\cd mailer in any soil may be ascertained very satisfactorily 
by weighing it after being thoroughly dried ; then subjecting it to a red heat and weighing 
it again, the weight last found will be the proportion of organic ntatter and carbonic acid 
gas, if tliere should have been any. The same object may also be attained by ascertaining 
the specific giavity of the soil, but ANithlcss accuriu’y. 

2142. The piesCHce of metallic oxides in a soil may generally be known by tlieir colour. 
Ferrugineous soils are red or yellow; cupreous soils, interspersed with greenish 
streaks, d.c. Cupieous impregnations of soils arc rare, and the usual green matter in 
such soils as the orecn sand of Knglish geologists, ajipears to be coloured by iron, which 
is almost the only metallic impregnation in considerable quantity in any soil. 

214.5. The ptesimee of salt i sulphurt tool, t\c., may be known by tlie absence or 
peculiaiity of vegetation, as well as by colour, and the appoaiance of the water of such 
soils. Saline soils maybe distinguished by the taste; siilphuicous soils by tlicir smell 
when throun on a hot iiun ; and the presence of coal by its fiagments, which will be 
left after the soluble matters arc removed by water and muriatic acid. 

2144. The capacity of u sod for letaininff ivater may lie thus ascertained. An equal 
portion of two soils, peifectly dry, maybe introduced into two tall glass cylindrical vessels 

203.), in the middle of cacli of which a glass tube lias been 
previously placed. The soils should be put into each in the 
same manner, not compressed veiy haid, but so as to receive a 
solidity approaching to that which they possessed when first ob- 
tained for trial. If, after this preparation, a quantity of water 
be poured into the glass tubes, it will subside ; and the cnpillaiy 
attraction of the soils will conduct it up the cyliiideis towards 
the tops of the vessels. That which conducts it most rajudly, provided it docs not rise 
from the weight of the incumbent column of water in the tube, may be pronounced to 
be the better soil. (^Grisenthwaitc,) 

•Sect. TV. Of the Uses of the Soil to Vegetablesa 

2145. Soils eford to plants affixed abode and medium of nourishment. Earths, exclu- 
sively of organised matter and water, arc allowed by most phydologists to be of no other 
use to plants than that of supporting them, or furnishing a medium by which they may 
fix themselves to the globe. But eaitlis and organic in«fter, that is, soils, afford at once 
support and food. 

214fi. The pure earths merely act as mechanical and indirect chemical agents in the soil. 
The eartlis all appear to be metallic bases united to oxygen ; these oxides have not been 
completely decomposed ; but there is no reason to suppose that their cartliy bases are con- 
vertible into the elements of organised compounds, that is, into carbon, hydrogen, and azote. 
Plants have bc^ made to grow in given quantities of earth. They consume very small 
portions only ; and what is lost may be accounted for by Ihe quantities found in their ashes ; 
that is to say, it has not been converted into any ncw^iroducts. The carbonic acid 
united to lime qr magnesia, if any stronger acid happens to be formed il^4he soil during 
the fermentation of vegetable matter, which will disengage it from the eartlLs, may be 
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decomposed ; but the eaiths*thcmselve3 cannot be supposed convertible into oilier sub- 
stances, by any process taking; place in the soil. In all coses the ashes of plants contain 
some of tlie earths of the soil in wMch they grow ; but these earths,' as has been ascer- 
tained from the asbes afforded by different plants, never equal inore than one fifVieth of 
the weight of the plant consumed I^they be considered as necessary to the vegetable, 
it is as giving hardness and firmness to its organisation^ Thus, it has been mentioned 
that wheat, oats, and many of the hollow-stalked grosses, have an epidermis principally 
of silicious eortll; the use of which seems to bo to strengtlien them, and defend them 
from tlie attacks of insects and parasitical plants. 

2147. T/ie true nourishment of plajits is vmtet aud deeoijfiposing organic matter; 

both these exist only in soils, not in pur^ earths : hut the e4flby parts of the soils arc 
useful in retaining water, so os to supply it in the proper proportions to the roots of 
the vegetables, and they are likewise efficacious in producing the proper distribution of 
tlie animal or vegetable matter. When equally mixed with it they present it from 
decomposing too rapidly ; and by their means the soluble parts arc supplied in proper 
proportions. v 

2148. The Soil is necessary to the exhlriice if plants, both as affording them nourishment, 
and enabling them to fix tlieinselves in such a mamier ns to obey those laws by which 
their radicles are kept below tlie surface, and their leaves exposed to the ficc atmosphere. 
As the systems ‘of roots, branches, and leaves are very dilFerent in different vegetables;, so 
they flourish most in diffi?rent soils : plants which have bulbous roots require a loost r 
and a lighter soil than such as have fibrous roots ; plants pwsessing only short fibrous 
radicles demand a firmer soil than such as have tap-roots oi e\fcnsi\e lateral roots. 

2149. The constituent parts of the soil, which gwe ttnanty and coherence, are the fnely 
divided matters ; and they ]x)ssoss the power of gi'ing those qualities in the liighcst 
degree when they contain much alumina. A small quantity of finely divided matter is 
sufficient to fit a soil for the production of turnips and b.u ley ; and a tolerable crop of 
turnips has been pi*oduced on a soil containing 11 pai ts out of 1 2 of sand. A much 
greater proportion of sand, Iiowe\er, always pi oduces absolute sterility, llie soil of 
Bagsliot heath, which is entirely devoid ofvegetahle coven ng, contains less than one twen- 
tieth of finely divided mattei ; 400 parts of it, which had been licaled red, aliorded S80 
parts of coarse silicious sand ; 9 parts of fine silicious sand, and 1 1 paits of impalpable 
matter, which was a mixture of ferruguioiis clay with caiboiiate of hmc. Vegetable or 
animal matters, when finely divided, not only give coherence, but likewise softness and 
jienetrability ; but neither they nor any other part of the soil must be in too great jiropor- 
tion ; and a soil is unproductive if it consists ontiiely of impalpable matters. Puie alumina 
or silica, pure carbonate of lime or caibonatc of inagnesn, are incapable of supporting 
healthy vegetation ; and no soil is fertile that contains as mucli as 19 ^lorls out of 20 of 
any of these constituents. 

2150. A certain degree of fnahdity or looseness of lextuie is also required in soils, in 
order that the opeiations of cultiue maybe easily coiiiliicted ; that moisture may have 
ficc access to thefilnes of the roots, that heat may be readily conveyed to them, and tliat 
evaporation may proceed without obstruction, 'llicse uie commonly attained by the 
presence of sand. As alumina possesses .all the propel ties of adhesiveness in an eminent 
degree, and silex those of fi lability, it is obvious that a mixtuie of tliose two eaiths, in 
suitable propoitions, would furnish evciy thing wanted to lurni the most jitifcct soil, as to 
water and the opeiations of cultuie. In a soil so compounded, water will be presented 
to the roots by capillaiy attraction. It wiU be suspended in it, in tlie same manner as it 
is suspended in a sponge, not in a state of aggregation, but of minute division, so that 
every part may he said to be moist, but not wet. (^Gnsenthivaitc,) 

2151. The water chemically comhimd amongst the elements of soils, unless in the ca^e 
of the decomposition of animal or vegetable substances, cannot be absorbed by the roots of 
plants ; but that adhering to the parts of the soil is in con<>tant use in vegetation. Indeed, 
there are few mixtures of the earths found in soils wliicli contain any cliemically combined 
water; water is expelled from the earth by most substances wliith combine with them. 
Thus, if a combination of lime and water be exiioscd to carbonic acid, the carbonic acid 
takes the place of water ; and compounds of alumina and silica, or otlicr compounds of 
the earths, do not chemically unite with water ; and soils, as it has been stated, are formed 
either by earthy caibonatcs, tir compounds of the pure cartlis and metallic oxides. When 
saline substances exist in soils, they may be united with water both chemically and me- 
chanically ; but tliey are always in too small a quantity to influence materially the rela- 
tions of the .soil to w^atcr. 

2152. The power of the soil to absorb water by capillari/ attraction depends in great mea- 
sure upoh the state of division of its parts ; the more divided tlicy are, the greater is tiieir 
absorbent poweri^ The differeii|)>constituent parts of soils likewise appear to act, even by 
cohesive attraci|0% with different degrees of enolrgy. Thus vegetable substances seem to 
be more absorbeiit than animal substances ; animal substances more so than compounds 
of alumina and silica ; and compounds of alumina and silica more absorbent than car- 
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bonates of lime end magnesia : tliesc differences niay> however, possibly depend upon the 
differences in their state of division, and upon the surface exposed. 

21 53. The po^ver of soil to ahsot b water ft om air is much connected with fertility. When 
tliis power is great, the plant is supplied with moisture in dry seasons ; and tlio effect of 
evaporation in the day is counteracted by the absor|)tit>n of aqueous vapour from the atmo- 
sphere, by the interior ports of the soil during tne day, and by both the exterior and in- 
terior during tlie night. The stiff clays approaching to pipe-clays in their nature, which 
take up the greatest quantity of water when it is poured upon them in a fluid form, are 
not the soils which absorb most moisture from the atmosphere in dry weatlier. They 
cake, and present only a small surface to the air ; and tJic vegetation on them is gene- 
rally burnt up almost as readily as on sands. The soils most efiicient in supplying the 
plant with water by atmospheric absorption arc those in which there is a due mixture 
of sand, finely divided clay, and carbonate of lime, witli some animal or vegetable 
matter, and which are so loose and light as to be freely permeable by the atmosphere. 
With respect to this quality, carbonate of lime, and animal and vegetable matter, arc of 
great use in soils; they give absorbent power to the soil, without giving it likewise 
tenacity; sand, wliicli also destroys tenacity, on tlie contiary, gives little absorbent 
power. The absorbent power of soils, with icspect to atmospheric moisture, is always 
greatest in the most feitilc; so that it affords one method of judging of the product! ve- 
nees of land. 

2154. Examples of the absorbent powers of soils. 1000 parts of a celebrated soil from 
Onnistoii, in East Lothian^ which contained more tlian lialf its weight of finely divided 
matter, of wliicJi 1 1 parts were carbonate of liinc, and 9 parts vegetable matter, when 
dried at 212°, gained in an hour, by exposure to air saturated wiUi moisture, at a 
temperature of 62°, 18 grains. 1000 parts of a very fertile soil from tlie banks of the 
river Parret, in Somcrsctshiic, undei the same circumstances, gamed 16 grains. 1000 
parts of a soil from Mersea, in Essex, gained 13 giains. 1000 grains of a fine sand, 
from Essex, gained 11 grains. 1(X)0 of a coarse s.in(l gained only 8 grains. 1000 of a 
soil from Bagshot Heath gained only 3 grains. 

2155. The absorbent pouers of sods ought to van/ ivith the climate in which they are 

situated, llie absoiption of moisture ought to be much gi eater in warm or dry countries, 
than in cold and moist ones ; and the quantity of clay, or vegetable, or animal matter in 
soils greater. Soils also on declivities ouglit to be inoie absoibent than in plains or in the 
bottoms of valleys. Their pioductivencss likewise is influenced by the nature of the sub- 
soil, or the stratum on which they rest. When soils are immediately situated upon a bed 
of rock or stone, they are much sooner rendered dry by evaporation than where the sub- 
soil is of clay or marl ; and a prime cause of tlie great fertility of the land in tlie moist 
climate of Ireland, is the proximity of the rocky strata to the soil. A clayey sub-soil 
will Sometimes be of material advantage to a sandy soil ; and in this case it will retain 
tnoisture in such a maimer as to be capable of supplying that lost by the earth above, in 
consequence of evaporation or the consumption of it by plants, A sandy or gravelly 
sub-soil often corrects the imperfections of too great a degree of absorbent nower in the 
true soil. In calcareous countries, where the surface is a species of marl, thr soil is often 
found only a few inches above the limestone ; anil its fertility is not impaired by the 
proxhnrty of the rock ; though in a less absorlient soil, this situation would occasion 
barrenness ; and the sandstone and limestone liills in Derbyshire and North Wales may 
be easily distinguished at a distance, in summer, by the different tints of the vegetation. 
The grass oh the sandstone hills usually appears brown and burnt up ; tliat on the lime- ' 
stone hills flourishing and green. There is a considerable difference between the sandy 
soils of the east and w'est coasts of Scotland. All along the west coast from tlie Solway 
Frith to the Clyde, such soils are more productive than soils of a similar quality on tlie 
east coast, under the same circuinstances of management. The extensive culture of 
p^toes for instance, and the succession of com crops in Dumfriesshire and Galloway, 
wmdd soon reduce to a state of sterility much 1^1^^ sandy soils of Jloxburglisliire 
and the Lothians. " 

2156. In a moist climate where the quantity of rain which falls annually equals from 40 
to 60 incheS|j|9in Lancashire, Cornwall, and some ports of Ireland, a silicious sandy soil 
Is much more productive than in dry districts ; and in such situations wheat and beans 

require a les>s coherent and absorbent soil tlian in drier situations ; and plants having 
bulbous roots will flourish in a soil containing as much os 14 parts out of 15 of sand. 

'Even (he exhausting powers of crops will be influenced by like circumstances. In cases 
ivfa^re plantR cannot alisorb silfHcient moisture, they must take up more manure i and « 
111 Ireland, Cornwall, and the western Highlands of Scotland, com will exhautf less 
^tfui ip dry inland situations. Oats, particularly, in dry climates, are Impoverishing in a 
higher degree than in moist ones, 

'.f ^Many sods are pbpularlt/ distinguished as cold or hot ; and the disthiction, though 

mt view it may appear to be founded on prejudice, is really jusU Some soils am 
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much more heated by the rays of the sun, all other circumstances being equal, than otliers; 
and soils brought to the same degree of heat cool in different times i< c. some cool much 
faster than others. This property has been very little attended to in a philosophical point 
of view ; yet it is of the highest importance in culture. In general, soils which consist 
principally of a stiff white clay are vfrith difficulty heated ; and, being usually very moist, 
they retain their heat but for a short timS. Chalks are similar in one respect, the difficulty 
with which they arc heated ; but, being drier, they retain their heat longer, less being 
consumed in causing the evaporation of their moisture. A black soil, containing much 
soft vegetable matter, is most heated by tlie sun and air ; and the coloured soils, and the 
soils containing much carbonaceous or ferruginous matter, exposed under equal circum- 
stances to the sun, acquire a much higher temperature than pale soils, 

121 58, When soils arepei^ecll^ drt/t those which most readily become heated by the solar rays 
likewise cool most rapidly ; but tlie darkest-coloured dry soil (tleat which contains abund- 
ance of animal or vegetable matter, substances which most facilitate the diminution of 
temperature), w'hen heated to the same degree provided it be witliin the common limits 
of the effect of solar heat, w'ill cool more slowly than a wet pale soil entirely composed 
of earthy matter. Sir H. Davy “ found that a rich black mould, which contained nearly 
one fourth of vegetable matter, had its temperature increased in an hour from 65* to 88® 
by exposure to sunshine ; whilst a chalk soil was heated ojily to 69® under the same cir- 
cumstances : but the mould removed into the shade, where the temperature was 62®, 
lost, in half an hour, 15°; whereas the chalk, under the same circumstances, had lost 
only 4°. We may also refer to tlie influence of black earth in melting snow, as prac- 
tised empirically on the Aljis, and tried philosophically by Franklin and Saussure. 
llie latter placed on the top of the high Alpine inounlaiii Ciamont a box fined with , 
black cloth, w ith tlie side next tlic sun dosed by three panes of glass at a little distance 
apart the one fiom tlie other, and found the tliennometcr rise thirty degrees in two hours, 
fi om the conccntiation of the sun’s rays. (^Agncidtnrc appliquh^^c* tom. i. 82.) A 
brown fertile ‘^oil and a cold barren clay were each artificially lieated to 88°, liaving been 
pi eviously dried, tlicy were then exposed in a tcmpciature of 57°; in half an hour the 
daik soil was'^found to have lost 9° of heat, the clay liad lost only 6°. An equal portion 
of the clay containing moisture, after being heated to 88°, was exposed in a temperature 
of 55° ; in less than a quarter of an hour it was found to have cooled to the temperature 
of the room. The soils in all these experiments were placed in small tin-plate trays, two 
inches square, and half an inch in depth ; and the temperature was ascertained by a 
delicate thermometer. Thus the temperature of the surface, when bare and exposed to tlie 
rays of tlic sun, aflbrds at least one indication of the degree of its fertility ; and the ther- 
mometer may be sometimes a useful instrument to the pin chaser or improver of lands.** 

2159. The moisture in the soil and sub-soil materially affetls their temperature, and pre- 
vents, as in the case of constantly saturated aquatic soils, their ever attaining to any great 
degree cither of heat or cold. The same ob&er\ation will apply to moist peaty soils, or 
peat-bogs. 

2160. Chemical agency of sods. Besides these uses of soils, which may be considered 

mechanical, there is, Sir II. Davy observes, another agency between soils and organisablo 
mutters, which may be regarded as chemical in its nature llie earths, and even the 
earthy carbonates, liave a certain degree of chemical attraction for many of the princi- 
ples of vegetable and animal substances. This is easily exemplified in tlie instance of 
alumina and oil ; if an acid solution of alumina he mixed willi a solution of soap, whicli 
consists of oily matter and potas«^a, tlic oil and the alumina will unite and fonn a wliite 
powder, which will sink to the bottom of the fluid, nie extiact from decomposing 
vegetable matter, when boiled with pipe-clay or chalk, forms a combination by w'bicli the 
vegetable matter is rendered more difficult of decomposition and of solution. Puie 
silica and silicious sands have little ac’tion of this kind ; and the soils which contain tlie 
most alumina andcaibonate of lime are tliose which act with the greatest chemical energy 
in preserving manures. Such soils merit the appellation, which is commonly given to 
them, of rich soils; for tlie vegetable nourishment is long preserved in them, unless 
taken up by the organs of plants. Silicious sands, on the contrary, deserve the term 
hungry, w hich is commonly applied to them ; for the vegetable and animal matters they 
contain, not being attracted by the earthy constituent parts of the soil, are more liable to 
be decomposed by the action of the atmosphere, or carried off from them by w'ater. In 
most of the black and brown rich vegetable moulds, the caiths seem to be in combination 
with a peculiar extractive matter, aflbrded during tlic decomposition of vegetables is 
slojvly taken up or attracted from the earths by water, and appears to constitute a pijtne . 
caute of tlic fertility 'of the soil. "" 

2161. Thus ail soils are usefyil to plants, as affording them a fixed abode and a range 
for their roots to spread in sfirch of food ; but some arc much more so than others, os 
better adapted by their constituent parts, climate, inclination of surface, and sub-soil, 
for attracting and supplying food. ^ 
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Sect. V. Of the Improvement of Soils* 

2162. Soils may be rendered more fit for answering the purposes of vegetation by pul- 
verisation, by consolidation, by exposure to the atmosphere, by an alteration of their 
constituent parts, by clianging tlicir condition ip respect to water, by changing their 
position in respect to atmospherical influence, and by a change in the kinds of plants 
cultivated. All these improvements are independent of the application of manures. 

Subsect. 1. Pulverisation* 

2163. The mechanical division of the parts cf soils is a very obvious improvement, and 
applicable to all in proportion to their adhesive texture. Even a free silicious soil will, 
if left untouched, become too compact for the proper admission of air, rain, and heat, 
and for the free growth of the fibres ; and strong upland clays, not submitted to the 
plough or the spade, will, in a few years, be found in tlie possession of fibrous-rooted 
perennial grasses, which form a clothing on their surface, or strong tap-rooted trees, as 
the oak, which force tlieir way through the interior of the mass. Annuals and ramen- 
taceous-rooted herbaceous plants cannot penetrate into such soils. 

2164. The Jirst object f jyulveHsat ion is give scope to the roots of vcgclahleSf for witli- 
out abundance of roots no plant will become vigon)us, whatever inn y be the richness of 
the soil in which it is placed. The fibres of the roots, as wc have seen (1 'iSS.), take up 
the extract of the soil by iiitro-susception ; tlie quantity taken up, therefore, ’.vill not 
depend alone on the quantity in the soil, but on the number of absorbing fibres. The 
more the soil is pulverised, the more these fibres are increased, the more extract is ab- 
sorbed, and the more vigorous does the plant become. Pulverisation, therefore, is not 
only advantageous previously to planting or sowing, hut also during the progress of vege- 
tation, when applied in the intervals between the plants. Tu the latter case it operates also 
in the way of pruning, and by eutting off or shortening the extending fibres, causes tliem 
to branch out numerous others, by which the mouths or pores of the 2)lants arc greatly 
increased, and such food as is in the soil Ilis the better chance of being sougJit after, and 
taken up by them. Tull and Du Hamel relate various experiments which decidedly 
prove that, ca^teris pnrU/us, the multiplication of the fibres is as the inter-pulverisation; 
but the strength of the vegetable, in consequence of tliis multiplication of fi!)rcs, must 
depend a good deal on the quantity of food or of extract within tlieir roach. The root of 
a willow tree, as w e have seen (1590.), has the fibres prodigiously increased by coming in 
contact with the water in a river, and so liavc various other aquatic plants, as alder, mint, 
iysimJichia thyrsifldra, CkWn paliistris, G^'iianthc fistulosa, &c. ; but tlieir herbage is 
proportionally increased unless the water be impregnated with organised remains. 

2165. Pulverisation increases the capillary attraction^ or spongc-like pro])erty, of soils, 
by which their humidity is rendered more uniform. It is e\ident this capillary 
attraction must be greatest where the particles of the earth arc finely divided; for gravels 
and sands hardly retain water at all, w'hile clays, not opened by pulverisation or other 
means, either do not absorb water, or wlien, by long action, it is absoibed, they retain 
too much. Water is not only necessary as such to the growth of plants, but it is 
essential to the production of extract from the vegetable matters wliich they contain ; and 
unless the soil, by pulverisation or otherwise, is so constituted as to retain tJie quantity 
of water requisite to produce this extract, the addition of manures will be in vain. 
Manure is useless to vegetation till it becomes soluble in water, and it would remain 
useless in a state of solution, if it so abounded as w’holly to exclude air, for then the 
fibres or mouths, unable to perform their functions, would soon decay and rot off 
Pulverisiition, in a W'arm season, is of great advantage in admitting the nightly dews to 
tlie roots of plants. Chaptal, in his Agncullurc appliqu^e d Chimiet relates the great 
benefit he found from the practice, in this respect, to his corn crops ; and shoivs of wliat 
importance it is in the cultute of vineyards in France. 

2166. 'The temperature of a soil is greatly promoted by pulverisation. Earths, Grisen- 
thwaitc observes, arc also among the worst con<liictors of heat with which w'c arc 
acquainted, and consequently it would be a considerable time before the gradually 
increasing temperature of spring could conimunicutc its ;eiiial w'arrath to the roots of 
vegetables, if their lower strata were not heated by some other means. To remove this 
defect, which always belongs to a close compact soil, it is necessary to have the land 
open, that there may be a free ingress of the warm .air and tepid rains of spring. 

2167. Pulverisation contributes to the increase cf vegetable food. Water is knowm to be 
a condenser and solvent of carbonic acid gas, which, when the land is open, can be 
immediately carried to the roots of vegetables, and contrijiutc to their growth ; but if the 
land l>e close, and the water lie on or near its surface, then the carbonic acid gas, which 
always exists in the atmosphere and is carried down by rains, will soon be dissipated. 
An open soil is also most suitable for effecting those changes in the manure itselt^ which 
are equally necessary to the preparation of such food. Animal and vegetable substances, 
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exposed to the alternate action of heat, moisture, light, and air, undergo spontaneous 
decompositions, which would not otherwise take place. 

2iG8. By nteans of pulverisation a portion qf atmospheric air is buried in the soil. This 
air, so confined, is decomposed by the moisture retained in tlic earthy matters. 
Ammonia is formed by the union of the hydrogen of tiie water with the nitrogen of the 
atmosphere ; and nitre, by the union 5f oxygen and nitrogen ; the oxygen may also unite 
with tlie carbon contained in the soil, and form carbonic acid gas, and carburetted 
hydrogen. Heat is given out during these processes, and “ hence,” as Dr. Danvin remarks 
{Phylologia, sect. xii. 1.), “ the great propriety of cropping lands immediately after they 
liave been comminuted and turned over ; and this the more especially, if matume has 
been added at the same time, as the process of fermentation will go on faster when tlie 
soil is loose, and the interstices tilled with air, than afterwards, when it becomes com- 
pressed with its own gravity, the relaxing influence of rains, and the repletion of the 
partial vacuums formed by the decomposition of the enclosed air. The advantage of the 
heat thus obtained in exciting vegetation, whi ther in a seed or root, especially in spring, 
W'hen tlie soil is cold, must be very considerable.” 

2169. The great advantages of pulverisation deceived Tull, who fancied that no other 
assistances w'ere required in the w'cll-maiiagement of the business of husbandry. A 
knowledge of chemistry, in its present impiovcd state, would have enabled him to discover 
that the pulverisation of the soil w as of no other benefit to the plants that grow in it than 
as it ‘‘ increased tlic number of their fibrous roots or mouths by which they imbibe iheir 
food, facilitated the more speedy and perfect preparation of this food, and conducted the 
food so prepared more regularly to their roots.” Of this food itself it did not pjoducc 
one particle. 

2170. Thedcjith of pulveiisalion. Sir IF. Davy observes, ** must depend upon the nature 
of tlie soil, and of the subsoil. In rich clayey soils it can scarcely be too deep ; and even 
in sands, unless the subsoil contains some principles noxious to vegetables, deep 
comminution should be practised. When the roots are deej), they are less liable to be 
injured either by excessive rain or drought; the radicles arc shot forth into every part of 
the soil ; and the space from which the nourishineiit is derived is more considerable than 
when the seed is superficially inserted in the soil.” 

2171. Pulverisation should, in all eases, be accompanuul with the admixture of the parts 
of sods by turning them over. It is difficult, indeed, to pulverise without ejecting this 
end, at least by the implements in comnion use ; but, if it could be eflectecl, it would be 
injurious, because the difTereiicc of gravity between the organised matters and tlie eortlis 
has a constant tendency to sepaiate tiicin, and* stirring a soil only with forks or pronged 
implements, sucli as cultivators, wouhl, in a shoit time, leave the surface of the soil too 
light and sjiongy, and the low cr part too compact and earthy. 

SunsECT. 2. Of the Improvement of Soils by Compression, 

2172. Mechanical consolidation w ill improve some soils, such as spongy peats and light 
dusty sands. It is but a limited source of improvement, but still it deserves to be 
noticed. 

217:5. The proper degree of adhesiveness is best given to loose soils by the addition of 
earthy matters; but mere rolling and treading arc not to be altogether rejected. To be 
benefited by rolling a soil must be dry, and the operation must not be carried too far. 
A peat-bog drained and rolleil will sooner become covered with gra'^ses than one equally 
well drained and left to itself. Drifting sands may be well rolled when wet, and by 
repeating the process after rains they will in time acquire a surface of grass or herbage. 
Every agriculturist knows the advantages of rolling light soils after sowing, or even 
treading tlieiu with sheep. Gardeners also tread in seeds on certain soils. 

Subsect. 3. Of the Improvement of Soils by Aeration or Fallowing, 

2174. Soils are benefited by the free admission if the weather to their interior parts. This 
is generally considered as one of the advantages of fitllowing, and its use in gardening is 
exporicmced in compost heaps, and in winter and summer ridging. The precise advantages, 
however, of exposure to the air, independently of the concurrent infiiicnce of water, 
heat, and the other effects mentioned as attendant on pulverisation, do not seem at present 
to be correctly ascertained. It is allowed that carbonic acid gas may be absorbed by 
calcareous earths, and Dr. Thomson considers that the earths alone may thus probably 
administer food to plants; but Sir H, Davy seems to consider mere exposure to tlic 
atmosphere of no benefit to soils whatever. “ It has been supposed by some writers,” he 
says, ** that certain principles n''?cessary to fertility are derived from the atmosphere, which 
are exhausted by a succession of crops, and tliat these are again supplied during the 
repose of the land, and the exposure of the pulverised soil to the influence of the air; but 
this ill truth is not the case. The earths commonly found iu soils cannot be combined 
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with more oxyg^en ; none of them unite to azote ; and siicli of them as ara capable of 
attracting carbonic acid, are always saturated with it in those soils on which the practice 
of fallowing is adopted.” 

2175. Aeration and repose, or summer fallow* “ Tlic vague ancient opinion of the use 
of nitre, and. of nitrous salts in vegetation,” Sir H. Davy says, “ seems to have been one 
of the principal speculative reasons for the defence ^f summer fallows. Nitrous salts are 
produced during tlie exposure of soils containing vegetable and animal remains, and in 
greatest abundance in hot weather ; but it is probably by the combination of the azote 
from these remains with oxygen in the atmosphere that the acid is formed ; and at the 
expense of an element which otherwise would have formed ammonia ; the compounds of 
which are much more efficacious than the nitrous compounds in assisting vegetation.’* 
It is proper to observe that this reason is more speculative than experimental, and seems 
iDduenced, in some degree, by the opinion adopted by the autlior, that fallows arc of little 
use in husbandry. One obvious advantage of aeration in summer, or a summer fallow, 
is, that tlie soil may thus be Jicated by the sun to a degree which it never could be if 
partially covered with the foliage of even tlic widest drilled crops. For Uiis purpose, if 
tlie soil is laid up in large lumps, it is evident it will receive more heat by exposing a 
greater surface to the atmosphere, and it will retain this Iicat for a period of unexpected 
duration, from the circumstance of the lumps reflecting back the rays of heat radiated by 
each other. A clayey soil, in this way, it is said (Far?m'rs Magazine, 1815), may be 
heated to 120", which may in some degree alter its absorbent powers as to water, and 
contribute materially to tlie destruction of vegetable fibre, insects, and their eggs. By 
the aeration of lands in winter, minute mechanical division is obtained by the freezing of 
the water in the soil; for, as water in the solid state occupies more space than when fluid, 
the particles of earthy matters and of decomposing stones are thus rent asunder, and 
crumble dowm in a fine mould. Rough stony soils will thus receive an accession to their 
finer soil every winter. Soils w^hich Iiave been soured, sodden, or baked by the tread of 
cattle, or by otlier means, in w-et weather, are more speedily sw^ectened, as the expression 
IS, by exposure to the sun during the hottest weather of summer, than liy exposure to the 
frost of winter; but iu summer it is contended that the drying influence of the sun and 
air exhausts the soil of its vegetable matter to such an extent as to counteract the good 
effects of extreme heating by tlic sun. Those who maintain this doctrine contend Uiat 
the only use of a summer fallow is to admit of freeing the soil of root-weeds. 

2176. Agricultural experience lias fully proved that fallows are the only means by which 
stiff clays in moist climates can be efFectually cleared of weeds. Supposing therefore 
that no other advantiigc w'hatever was obtained, that no nutritive matter w'as imbibed 
from the atmosphere, and ihc soil was neither chemically nor mechanically benefited by 
aeration, this benefit alone, tlie cU'eclual eradication of weeds, is sufficient to justify the 
use of fallows on such soils. 

2177. Many of the objections to fallows have arisen in consequence of the parties not 
previously agreeing as to what a summer fallow is. Iu EngLind generally, or at least 
fonnerly, a fallow was a portion of land left a year without culture or cropping, unless 
being once or twice ploughed can be denominated the former, and an abundant growth 
of coarse grasses and weeds can constitute the latter. Die JarZ/tres of the French are the 
same tiling. In Scotland, and in the best-cultivated districts, a summer fallow' is a 
portion of land begun to be cultivated after the crop is removed in autumn, and is fre- 
quently, as need requires, ploughed, harrowed, and otherwise comminuted, and freed 
from stones, weeds, inequalities, ^c., till the autumnal seed-time of the following year : 
it is thus for twelve months in a state of constant tillage and movement. The result is, 
that the land is thoroughly freed from roots of weeds ; from many seeds of weeds, which 
are thus made to gcnniiiatc, and are then destroyed ; and from many eggs of insects which 
are thus hatched, but being w'itlioiit plants to nourish them in their larva state, speedily 
die. The land is also tliorouglily pulverised, and the top, bottom, and middle mixed 
together ; stones are picked out, inequalities unfavourable to surface drainage removed 
or lessened, and various other useful objects attained. Such a fallow can no more be 
compared with what ubu.illy passes under that name, than the plough of Virgil (112.) 
with that of Small. 

2178. That fallows of the common hind arc mucli more universal than is necessary, 

there can be little doubt ; but there can be as little doubt that fallows such as we have 
described are much less frequent than tliey should be, and that wherever they are prac- 
tised, the agriculturist’s produce and profits will be found far superior to where they 
ore omitted : turnip soils are of course to be excepted, because the preparation for that 
crop, on light soils, eflects the same purpose in eight months, that the fallow does in 
twelve, • 

2179 The origin of fallows is conamonly traced to the idea, that land naturally requires rest as well at 
animals : but a want of bands first, and afterwards a want of manure, are much more likely causes. Men 
bUMst very early have obaerved, firom what took place in the spots they cultivated as gardens, that puU 
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vdMsatton and manure would Insure perpetual crops oh tlio same soil ; but they must at tbe same time 
have felt, that they had neither the requisite labourers to bestow the cultivation, nor cattle to produce the 
manure, llcncc they would find it easier to break up one piece of fresli ground after another, and after 
they had gone a round in this way, as extensive as their iimitB or other circumstances permitted, they 
would return to where they began. As their limits became circumscribed by the increase of population, 
or other causes, they would return the oftencr, till at lost, when property became more rigidly defined, and 
more valuable, they would return at shoi^ intervals regularly. Then it was that the necessity and 
advantage of working fallows would be felt, and the practice become systematised as at the present day, 
and from the earliest records in eiviluied countries. The practice of fallowing in Italy, during the time of 
the Romans diftbrid in nothing from that of the same country, and of the rest of Europe, at the 

present day : and if we trace field < nlturc among savage and scmibarbarous nations, and gradually through 
such as are mure wealthy and refinetl, we shall find the fallow in all its gradations, from breaking up at 
random, to the triennial, quintennial, and septennial operations of the best British farmers. 

SuBstcT. 4. Alteration of the constituent rnrts of Soils, 

2180. The constituent parts of soils may be altered by the addition or subtraction of in» 
gredients in which they are deficient or siipcrabouiid, and by the chemical change of some 
constituent ])art or parts by the action of hrc. 

2181. In ascertaining the composition of f'aulty soils, uith a vinv to their improvement by 
adding to their constituent parts, any particular ingredient which is the cause of their 
iinprodiictiv'encss should be particularly attended to ; if possible, they should be com- 
pared with fertile soils in tlic same neiglibourhood, and in similar situations, as the 
difference of the composition may, in many cases, indicate tlie most proper methods of 
improvement. If, on washing a sterile soil, it is found to contain the salts of iron, or 
any acid matter, it may be ameliorated by the application of quicklime. A soil of good 
apparent texture, containing sulphate of iron, will be sterile ; but tlic obvious remedy is 
a top-dressing with lime, which converts the sulphate into manure. If there be on excess 
of calcareous matter in the soil, it may be improved by the application of sand or cKiy, 
Soils too abundant in sand are benefited by the use of clay, or marl, or vegetable matter. 
Light sands are often benefited by a dressing of peat, and peats by a dressing of sand ; 
though the former is in its nature but a temporary inipiovement. When peats are acid, 
or contain ferruginous salts, calcareous matter is absolutely necessary in bringing them 
into cultivation. I'he best natural soils arc those of which the materials have been 
derived from different strata, w liich have been minutely divided by air and water, and are 
intimately blended together ; and in improsing soils artificially, the cultivator cannot do 
bettor than imitate the processes of nature. Tlic materials necessary for the purpose arc 
seldom far distant ; coarse sand is often found immediately on chalk, and beds of sand 
and gravel arc common below clay. The labour of improving the texture or constitution 
of the soil is repaid by great permanent advantages ; less manure is required, and its 
fertility insured; and capital laid out in this way secures for ever the productiveness, and 
consequently the value, of the land. 

2182. 2'he removal cf superabundant ingredients hi soils may sometimes be one of the 
simplest and most effectual means of their improvement. It occasionally happens that 
the surface of a well proportioned soil is thickly covered vviUi peat, with drifted sand, 
with gravel, or with small stones. Extensive examples of the former occur in Stirling- 
shiie, and of the latter in Norfolk, In siicli cases, a simple and effectual mode of im- 
provement consists ill removing the superincumbent strata, and cultivating that below. 
This can seldom be put in practice on a large scale, with such licavy materials as gravel 
or stones ; but sonic hundreds of acres of rich alluvial soil, deeply covered by peat, have 
been bared and cultivated in Blair- Druininond moss in Stirlingshire ; an operation com- 
rrienced by the celebr.atcd Loid Kaimes {Gen. Hep. of Scot., App. v. $.), copied by liis 
neighbours, and continued by liis and their successors. The moss is floated off by 
streams of water, whicli empty themselves in the Firth of Forth. In th"> river, by the 
winds and tides, it is cast on shore in the bays and recesses, impregnated with salt ; and 
here it engenders vegetation on tlic encroaching surfaces of sand and gravel. Coatings 
of siiiid or gravel can seldom be removed on a scale of sufficient extent for agiiculturc, 
but have, in some instances, for tlie purposes of gardening. Sometimes this improve- 
ment may be effected by trenching down the surface, and raising up a stratum of better 
earth. 

SI 83. The moss of Kinkardine or Blair- Drummond is situated in the parish of that name not far ftom 
Stirling, and contains upwards of lAXX) acres, l.'iUO of winch belong to the estate of Blair-Drnmmond. It 
lies upon a bctl of clay, which is a continuation of the rich alluvial soil which forms the flat vales called 
Caiscs of Stirling and Falkiik. This vale or plain had been covered with trees, which appear to have 
been felled by the Romans, and this, by stagnating the water, ended in producing the moss. This moss 
consists of throe different strata : the first, black and heavy, appears to have been formed of bent grass and 
fallen trees ; the second is composed principally of 5phfignura palfistre, and is brown and of an elostin 
texture; the third is about a foot thick, and consists of heath and a little bent grass. In general these 
three strata occupy to the depth of seven feet Lord Kaimes took possession of this moss in ITfifi, and. 
soon after, conceived the idea of floating oft' the moss into the Firth of Forth, and exposing the alluvial 
soil for corn culture. After various^cxjienmcnts, which, however intcrcbting, it W'ould occupy too much 
loom to detail, the following may be given as the result. ^ 

2184. Manner cf floating cff'ihe moss. A stream of water suffleient tO' turn a common com-roill wiU 
carry off as much moss as twenty men can throw into it, provided they bo stationed at the distance of 100 
yards ftom each other. The first step is to make in the clay, alongside of tlie moss, a drain to convey tho 
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water ; and, for this operation, the Car«e clay below the moss ia peculiarly favourable, being perfectly free 
fWiin atones ami all other extraneous substances ; and at the same time, when moist, as 8lip])ery us soap, 
so that not onlv is it easily dug, but its lubricity greatly facilitates the progress of the water when load^ 
with moss. The dimensions proper fur the dram arc found to be, two feet for the breadth, and the same 
for the depth. If smaller, it could not conveniently receive the sjiadcfuls of moss ; if lai^r, the water 
would escape, leaving the moss behind. The dram has an inclination of one foot in a hundred yards : the 
more regularly this inclm.'itioii is observed throughout, theiess will the moss be liable to obstructions in 
its progress with the water. I'lie dram being formed, the operator marks off to a convenient extent, along, 
side of it,^ section of mo&s ten feet broad ; the greatest distance from which he can heave his spadetbl 
into the drain. 'J'his he repeatedly does, till the entire moss be removed down to the clay. He then digs 
a new drain at the toot of tne moss bank, turns the water into it, and proceeds as before, leaving the moss 
to pursue its course into the river I'orth , ut>on the lortuiiate situation of which, happily forming for 
several miles the southern boundary of the estate, without the iiitcriiosition of any other property, 
depended in some measure the very existence ot the whole operations. 

S185. When the vioas is entirely removed, the clay Is found to be incumbered with the roots of different 
sorts of trees, often very large, remaining in it as they grew : their trunks also are frequently found lying 
beside them, os has been already observed. All these the tenants remove, often with great labour. In 
the course of their oficrations they purposely leave a few inches of moss u^n the clay. This, in spring, 
when the season is favourable, they reduce to ashes, which in a great measure insures the first crop. 
The ground thus cleared is turned over, where the dryness admits, with a plough ; and, where too soil, 
with a spade A month’s exposure to the sun, wind, and frost, reduces the clay to such a state as fits it 
for the seed in March and April. A crop of oats is the first produce, which seldom fails of being plentiful, 
yielding from eight to ton bolls after one. {Farm Mag , vol. xvni ) 

21S6 To procut c water for Jioattn^ tiff the moss was found to be the greatest difficulty ; but it was readily 
overcome bv Mr. Whitworth, an eminent engineer, and Mr. (ieorge Meikle, of Alloa, a skilful millwright, 
the son of the well known inventor of the tlirasbing.niachme. ^799.) Mr. Meikle gave a model of a wheel 
of his own and his father’s invention, of an entirely new construction. This vheel is so exceedingly 
simple, and acts in a manner so easy, natural, and uniform, that a common observer la .ipt to undervalue 
the invention ; but persons skdied in mechanics view machinery with a very different eye for to them 
simplicity is the fir.st locoininendation a machine can po-^sess Accordingly, upon seeing the .i.'>rH]cl set 
to work, Mr Whitworth, with th.it candour and liberality of mind which generally accompany genius 
and knowledge, not only gave it the greatest pr.iise, but declared that, for the purpose requircilf it was 
superior to what Lad been recnmiiiciidcd by himself, and .advised it to be adopted without hesitation. 
{Farm Mag , vol. xviii ) 

2187. The water-wheel at Blatr-Dt umviond is twenty-eight feet in diameter and ten feet broad. It is 
driven by water operating on the float-boards, in the same way as nn ordinary niill-whccL At the 
extremities of the radii, or arms, of the wheel, immediately within the Hoat-boards and circumference, is 
fixed a double row of buckets, as they have been calUnl,' borrowing a word from the Persian wheel, to 
which tins part of the present machine has no reseinblanre, which are more like a section of Louvre 
boards, or Venetian blinds, or a set of .scales, opening upwards when at the bottom of the circumference, 
and downwards when at the top. These reecne two streams of water, which are poured into them 
within the circumference, when below’, which water tln^y disch.irge wlien they ascend, and arc inverted 
by the revolution of the wheel into a trough or eisteni so placed as to receive it .above. By this mcjiiis a 
level IS gained of 17 feet, which is sufhcient to make the water run to the surface ot the moss. The water 
18 conveyed from tlie cistern of the wheel to the moss for yards below ground, in wooden pipes hoopcnl 
with iron, 18 inches in diameter within , and afterwards rises from the pipes into an open aqueduct above 
1-100 yarils in length, and elevated from eight to ten feet aliove the level of the adjacent grounds. 

2188. The wheel makes neat ly four revotutfons t/t a minute, in which time it dischtirges into the cistern 
40 hogsheads of water, and it i» cap.ible of lilting no le&s than (O hogsheads in a minute; but the pipes 
will not admit such a quantity of water, nor would it be sale or expedient to drive the machine witn a 
force suflicient to raise so great a quantity It is probable that the first idea of this machine was derived 
from the Persian wheel ; but its superiority in many ie:.perts is so conspicuous as to entitle it to little less 
praise than the first invention {Farm. Mag , I'ol xvni ) 'I'he wlioi 1 ^va^ completed and at work in October 
1827, and the total expcii.se exceeded KXX)/ It has been twice rebuilt. The tenants voluntarily .agreed to 
pay interest on whatever sum it might cost ; but their generous landlord relieved them at once from their 


engagement. 

2189. The details of the Blair-Drummond wheel {fig. 201 ) arc thus given in the very copious and inter. 



estinp: account in the Farmcr'^s Maeaxine, vol. xvni , from which the present is extracted. Fig 204 a is 
a sluice tlirough which is ailmitted the water that moves the wheel ; h b, two sluices throu]^ which is 
a^ijaittcd the wajer raised by the wheel ; c c c, a part of one of two wooden troughs and an aficrture in the 




Book III. ALTERATION OF THE PARTS OF THE SOIL. 


3S7 


wnl], through which the above 
water is conveyed into the buc- 
kets ; the Other trough is hid by 
two stone watts that support the 
wheel { dddt buckets, of which 
80 are arranged on each side of 
thounnsof the wheel, in all 160; 
c c c, a cistern, into which the 
water raised by the buckets is 
dibcliargeti ; ///, wooden barrel 
pities, through which the water 
ilesceiids from the cistern under 
ground. 

2100. The cistern qf the Blair- 
J)i ummvnd wheels as seen from 
above Cy?g. SO'i,), shows the two 
troughs into wnich the buckets 
empty themhelves (gg) ; the .spare 
through which the water flows to 
the barrel pipes {fj inyfg. 201.) 

[h) , the place where the arms of 
the wheel move (t), and where the float boards luid buckets descend The buckets are filled from 

two side troughs (fig. 206. /), which communicate 
with the head of water which drives the wheel, as 
seen at e in fig. SOI. (Farm. Mag., vol. xviii.) 

Incineration. The chemical changes 
which can be effected in soils by iiiciiicr- 
alion are considerable. This practice wa.s 
known to the Romans, is more or less in use 
ill most parts of £mopo, is mentioned as an 
approved practice by our oldest agricultural 
writers, and ha.s lately excited some degree 
of attention from the successful experiments 
of di/lcrent cultivatore. (Farmer sMagazine^ 
1810 to 1815, and i'Vimcr’s Journal^ 1814 
to 18*21 ) 

2 1 92. The theory of burning soils is thus 
given by Sir li. Davy. It rests, he says, 
entirely on chemical doctrines. The bases of all common soils arc mixtures of the pri- 
mitive earths and oxide of iron ; and these caitlis have a certain degree of attraction for 
each other. To regard this attraction in its pioper point of view, it is only necessary to 
consider the composition of any common silicious stone. Feldspar, for instance, contains 
silicious, aluminous, and calcareous earths, fixed alkali, and oxide of iron, wliich exist in 
one eompound, in consequenee of their chemical attractions for each other. Let this 
stone be ground into imjialjiable powder, it then becomes a substance like clay ; if the 
jiowdor is lieated very strongly, it fuses, ami on cooling forms a coherent mass similar to 
the oiiginnl stone; the parts separated liy mechanical division adhere again in conse- 
quence of chemical attraction. If the jiowder be heated less strongly, the particles only 
sujieificially combine with each oilier, and form a gritty mass, which, when broken into 
pieces, lias the characters of sand. If the power of the iiowdcred feldspar to absorb 
water from the atmosphere before and after tlie application of the heat is estimated, it is 
fonml much less in the latter case. The same effect takes place when the powder 
of Ollier .silicious or ahimiiioiis stones in made the subject of experiment ; and two equal 
poitions of basalt groiiiul into impalpable powder, of wdiich one half had been strongly 
ignited, and flic other exposed only to a temperature equal to that of boiling water, 
gained very different weights in the same time when exposed to air. In four hours the 
one Iiad gained only two grains, wliilst the other had gained seven grains. When clay 
or teiiacioin* soils are hiiriit, the efiect is of the same kiml ; they arc brought nearer to a 
stale analogous to that of sands. In the manufacture of bricks the general principle is 
well illustrated ; if a piece of dried brick earth be applied to the tongue, it w ill adliere to 
it very strongly, in consequence of its power to absorb water ; but after it has been burnt, 
there will be scarcely a sensible adhesion, 

2198. The advantages of burning are, that it renders tlie soil less compact, less tenacious, 
and less retentive of moisture ; and w hen properly applied, may convert a matter which 
was stiff, dam)), and, in consequence, cold, into one powdery, diry, and warm, and much 
more proper as a bed for vegetable life. 

2194. Ihc great olyectim made by speculative clicmists to paring and burning is, that 
it destroys vegetable and animal matter, or the manure in soil : but in cases in which the 
texture of its earthy ingredients is permanently improved, there is more than a compen- 
sation for this temjiorary disadvantage ; and in some soils where there is an excess of inert 
vegetable matter, the destruction of it must be beneficial ; and the carbonaceous matter 
remaining in tlie ashes may l)c more useful to the crop than the vegetable fibre from 
which it was produced, 

; 2195. Three specimem of ashes from different lands which had undergone paring and 
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burning were examined by chemical analysis. The first was from a chalk soil, and 200 
grains contained 80 of carbonate of lime, 11 gypsum, 9 charcoal, 15 oxide of iron, 
S saline matter, sulphate of potash, muriate of magnesia, with a minute quantity of 
vcgettible alkali ; the remainder alumina and silica. Suppose 2660 bushels to be the 
common produce of an acre of ground, then, according to this calculation, they would 
give 1^,900 lbs., containing carbonate of lime (>9,160 lbs., gj'psum 9509*5., oxide of 
iron 12,S^7*5., saline matter 2599*5., charcoal 7780*5. In this instance there was un- 
doubtedly a very considerable quantity of matter capable of being active as manure 
produced in the opcnition of burning. The charcoal very finely divided, and exposed 
on a large surface, must be gradually converted into carbonic acid ; and gypsum and 
oxide of iron seem to produce the very best effects wlien applied to lands containing an 
excess of carbonate of lime. The second specimen was from a soil near Coleorton, in 
Leicestershire, containing only 4 per cent of carbonate of lime, and consisting of three 
fourths light silicious sand, and about one fourth clay. This had been turf before burn- 
ing, and 1(X) parts of the ashes gave 6 parts charcoal, .‘1 muriate of soda and sulphate of 
potash, with a trace of vcgctiible alkali, 9 oxide of iron, and the remainder the earths. In 
this instance, as in the other, finely divided charcoal was found, tlie solubility of which 
would be increased by the presence of the alkali. 'I'he third instance was that of a stiff 
clay, from Mount’s Bay, (’ornwall. This land had been brought into cultivation from a 
heath, by burning, about ten years befoie : but having been neglected, furze was spring- 
ing up in different parts of it, which gave rise to tlie second jiaring and burning. 100 
parts of the ashes contained 8 parts of charcoal, 2 of saline matter, principally citmmon 
salt, with a little vegctal)lc alkali, 7 oxide of iron, 2 carbonate of lime, the remainder 
alumina and silica. Here the qiuintity of charcoal was greater tliaii in the otlier instances. 
I’ho salt was probably ow'ing to tlie vicinity of the sea, it being but two miles off. In 
this land there was certainly an excess of dead vegetable fibre, as well iis unprofitable 
living vegetable matter. 

2196. Causes of the tffevts of burninff soil. Many obscure causes have been referred 
to for the purpose of explaining tlie effects of paring and burning ; but they may be 
referred entirely to the diminution of the coherence and tenacity of clays, and to 
the destruction of inert and useless vegetable matter, anil its coTuersion into a manure. 
Dr. Darwin, in his Phytolof^iay has supposed that day, during torrefaction, may absorb 
some nutritive principles from the atmos])Jiere which afterwards may be su)i])1ied to 
plants; but the earths arc pure ineUillic oxides, satuiatcd with oxygen ; and the tendency 
of burning is to expel any other volatile principles wdiich llicy may contain in coinbiti- 
atiun. If the oxide of iron in soils is not saturated w'ith oxygen, torrefaction tends to 
produce its further union with this principle ; and hence, in burning, the colour of clay 
changes to red. The oxide of iron, contiiiniiig its full jiroportion of oxygen, has less 
attraction for acids tlian any other oxidc^ and is consequently less likely to be dissolved by 
any fluid acids in the soil; and it appears in this state to act in tlie same inaiincr as the 
earths. A very ingenious author, Naismith (^Elements of Aiir.)y supposes that tlie oxide 
of iron, when comhined with carbonic acul, is poisonous to plants ; and that one use of 
torrefaction is to expel the carlionic acid from it; but the carbonate of iron is not soluble 
in water, and is a very inert substance; and a luxuriant crop of cresses has been raised 
in a soil composed of one fifth carbonate of iron, and four fifths carbonate of lime. 
Carbonate of iron abounds in some of the most fertile soils in England, particularly tJie 
red hop soil ; and there is no theoretical ground for supposing that carbonic acid, which 
is an essential fcxid of plants, should, in any of its combi nations, be poisonous to them ; 
and it is known that lime and magnesia aie both noxious to vegetation, unless combined 
witli tliis principle. 

2197. The soils improved by burning arc all such as contain too much dead vegetable 
fibre, and wdiich consequeiilly lose from one third to one half their weight by inciner- 
ation ; and all such as contain their earthy constituents in an impalpable state of division, 
i. e. the stiff clays and m.irls, arc improved by burning ; but in coarse sands, or rich 
soils containing a just mixture of the earths, and in all cases in which the texture is 
sufficiently loose, or ihe organisable matter sufficiently soluble, the process of torrefaction 
cannot be useful. 

2198. Ml poor silicious sands are injured by burning. Young, in his Essay on Ma- 
nuresy states “ that he found burning injure sand ; and the operation is never perfonned 
by good cultivators upon silicious sandy soils^ after they Iiave once been brought into 
cultivation.” 


StTBSECT. 5. Changing the Condition of Lands in respect to Water, 

2199. The wafer of the soil where superabundant may%be withdrawny and when deficient 
snpjilied .* these operations with xvater are independent of its supjily as a manure, or as 
aitbiriing the sthniiliis of heat or cold. 

‘ 22(X). Stag/iOnt water may be considered as injurious to ail tlie useful classes of plants. 
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by obstructing perspiration and intro-siisccption, and thus diseasing their roots and sub^ 
merged parts. Where the surface-soil is properly constituted, and rests on a subsoil 
moderately porous, both will hold water by capillary attraction, and what is not so 
retained will sink into the interior strata by its gravity; but where the subsoil is retentive, 
it will resist, or not admit with sufficient rapidity, the percolation of water td the strata 
below, which accumulating in the surface-soil till its proportion becomes exccsMvc os a 
component part, not only carries oil' the extractive matter, but diseases the plants. 
Hence the origin of surface-draining, that is, laying land in ridges or beds, or intersecting 
it with small open gutters. 

2201. Springs. Where the upper stratum is porous in some places, and retentive in 
others, and on a retentive base, the water, in its progress along the porous bed or layer, 
will be interrupted by llie retentive places in a great variety of ways, and there accumu- 
lating will burst til rough the upper surface in the form of springs, winch are more 
injurious than surface-water, as being colder, and generally permanent in their operation. 
Hence the origin of under-draining in all its \ aricties of collecting, extracting, and con- 
veying water. 

2202. The water of noers may become injurious to lands on their banks, by too 

frequently overflowing their surface. In this case the stream may be included by 
mounds of earth or other materials impervious to water : and thus acpiatic soils rendered 
dry and fit for useful herbage and aration. The same may be said of lands occasionally 
overflown by the sea. Hence the origin of embanking, an art ciirricd to a great extent 
in Holland and Italy. StnealofCs Posthumous Works; Sigisrnondi, ylgr. Tosc. ; Itac^ 

colta (lei Autori die traltano (tdV Aque; and our article Embankmenti in Supj). Enci/c, 
Brit. 1819.) 

2209. Irrigation. Plants cannot live without water, any more than they can prosper 
in soils where it is supci abundant; and it is therefore supplied by art on a large scale, 
either by surface or suliterraneous irrigation. In botli practices the important points are 
to imitate nature in producing motion, and in applying the water in the mornings or 
evenings, or under a cloiwled sky, and also at moderate interv'als. I'he effects of water 
constantly emiiloycd would, in most cases, be such as attend stagnated water, arjuatic soils, 
or land-springs; and einjiloyed in hot sunshine, or after violent heats, it may check 
evaporation and destroy life, exactly as it happens to those who may have batlicd in cold 
spring water after long and violent exercise in a hot day. {Phiftoloma^ xv. .9. 5.) 

• 2204. In surface irrigation the water is conveyed in a system of open channels, which 

require to be most numerous in such grounds as are under drilled annual crops, and least 
so in such as are sow'ii in breadths, beds, or ridges, under perennial crops. This mode 
^of watering has existed from time immemorial. The childien of Israel arc represented 
as sowing their seed and “ watering it witli their foot;” that is, as Calinet explains it, 
raising the water from the Nile by a machine worked by tlie feet, from which it was 
conducted in such channels as w'o have been describing. It is general in the south of 
France and Italy ; but less required in Piitain. 

SJ2U5 The Persrnn wherf, or Nona, mi nneiital invention of groat power anil of the most remote 
antiquity, was introduced into .S[»ain by the Moors, and is yet exleiiMvely iisoil in the southern and e.i!>tern 
provinces of that kingdom. It consists ol a senes of earthen jars nttached to .in endless ro|»e passing over 
a vertical drum iiut into motion by a trundle and cog horizontal wheel, which last is usually turned 
by one bullock or more. 

2206. Subterraneous irrigation may be cfrcctcd by a system of drains or covered gutters 

in the subsoil, wbicb, proceeding from a main conduit or other supply, cau be charged 
with w'ater at pleasure. For grounds under the culture of annual plants, this mode 
would be more convenient, and for all others more economical, as to tlie use of water, 
than surface irrigation. Where the under-stratuni is gravelly, and rests on a letentivc 
stratum, this mode of watering may take place without drains, as it may als<j on perfectly 
flat lands, by filling to the brim, and keeping full for several days, surrounding trenches ; 
but the beds or fields betw een the trenches must not be of great extent. This practice is 
used in Lombardy on the alluvial lands near the embouchures of the Po. In Lincoln- 
shire tlie same mode is practised by shutting up the flood gates of the mouths of 
the great drains in the dry seasons, and thus damming up tlic water through all the 
ramifications of the drainage from the sea to their source. This was first suggested by 
G. Rennie and Sir Joseph Banks, after the drainage round Boston, com])lcted aliout 
1810. A similar plan, on a smaller scale, had been practised in Scotland, where deep 
mosses had been drained and cultivated on the surface, but where, in summer, vegetation 
failed from deficiency of moisture. It was first adopted by J, Smith (See Essu^ on the 
Improvement of Peat- 7 noss, 1795) on a farm in Ayrsln’re, and has subsequently been 
brought into notice by J. Johnston, the first delineator and professor of Elkington*s 
system of draining. • 

2207. Flooding and warping are modes of irrigation, the former for manuring grass 
lands, and the latter for enriching the surface of arable lands ; while both at tlie same 
time gradually nuse up the surface of the soil. Irrigation with a view to conveying 
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additions to the soil has long been practised, and is an evident imitation of the overflowing 
of alluvial lands, whether in meadow or aration. In the former case it is called irrigation 
or flooding, and in the latter warping. Warping is usctl chiefly ns a mode of enriching 
the soil by an increase of tlie alluvial depositions, or warp of rivers, during winter, where 
the surface is not under crop, and is common on the banks of the Ouse. 

2208 The Italian process called colmata {fullness) is not^iiiR more than a variety of the British process 
cailtMl warping. In the Vnl di Cliiana m 'J'uscany, fields which are too low :ire raised and fertiliscMl by the 
process called colmata, which is done in the following manner —The field is surrounded by an embank, 
ment to confine the water ; the dike of the rivulet is broken down so as to admit the muddy water of the 
high floods; the Cliiana itscll is too powerful a bo<Iy of water to be used lor this purpose, it is only the 
streams that flow into the ('hiana that arc used. This water is allowed to .^cttlc and de[>osit its mud on 
the field. The water is then let off into the river at the lower end of the field by a discharging course 
called scolo^ and, in French, canal d'^c^nUemenL The water-courtic which conducts the water from a 
river, either to a fall for irrigation, or to a mill, is called gora. in this manner a field will be raised five 
and a half, and sometimes seven ami a half feet, in ten ycais 11 the dike is broken down to the liottom, 
the field will be raised the same height in seven years’: but then, in this case, gravel is also carried in 
along with the mud. In a field of twenty-five acres, whicri had been six ) ears under the iiroccss ot colmata, 
in which the dike was broken ilowii to within throe feet of the bottom, the process was seen to be so far 
advanced that only another year was requisite for its completion. 'J'he floods in this instance had been 
much charged with soil. The water which comes oft' cultivated land completes the process sooner than 
that which comes off hill and woodlands. Almost the whole of the Val di Chiatia has been raised by the 
process of colmata. 

2209. A projirietor whose field is not adjacent to a stream may conduct the stream through tlie inter- 
vening lands of another jiropnetor on paying the damage lie orcasioiis. The prm^css of colmata is 
expensive, becau.se the ground is unprodiutive during the seven or eight years that fhe process lasts , but 
this is soon repaid w'lth great piofit by the fertility ot the newly donosited soil. 

2210. By the {•ravel vdneh the rn'ets carry and depustl their bed is much raiseil above tlu le\ el of the 
adjoining’ fields ; so that, in order to carry off fhe ram water from the fields, dinms are lorimd which 
pass in archeil conduits under fhe cmhanktHl rivers, .uid go into huger drains which pass to the losvest 
part of the plain near Arezzo, and there enter the Chiaiia 

2211. The soil in the I'al di Chiana is generally the same to the depth of six feet from the .surface, and 
under that is gravel or sand. Alter the completion of the process of colmata, the expense of which is 
always rejxiid with profit, the ground is cultivati'«l tor five years on the proprietor’s own account, and the 
prixlui’o during these five years rejiays the expen.se of the jirocesis oi colni.ita with profit The first tw'o 
years it is sown with Indian coin igranturcid, and sometimes hemp, the soil being then too strong for 
wheat. The next three it is sown with wheat, without any manure 'I’he produce of wheat in this highly 
fertile state of the soil is twenty from one, whilst in the usual state ot the ground the return ot wheat i8 
from twelve to fourteen from one After this the field i.s let out m the ordinary way to the farmers, the 
cohtadini. {Farm. Mag , vol. xxi.) 

2212. The ratiomde of irrigation is thus given by Sir II. Davy: — “ In general, in 
nature, the operation of water is to bring eartliy substances into an extreme state of 
division : but in the artificial watering of meadows, tlie beneficial cfiects de])end upon 
many difFeront causes, some chemical, some meelianic.il. Water is absolutely essential 
to vegetation ; and wlicn land has been covered by water in tlic winter, or in the begin- 
ning of spring, the moisture which has penetrated deep into tlic soil, am! even the subsoil, 
becomes a source of nourishment to the roots of the plants in the summer, and prevents 
those bad effects which often liappeu in lands iu their natural state, from a long con- 
tinuance of dry weather. When the water used in irrigation has flowed over a calcareous 
country, it is generally found impregnated with carbonate of lime ; and in this .state it 
tends, in many instances, to ameliorate the soil. Common river water also generally 
contains a certain portion of organisable matter, which is much greater after rains than 
at other times; or wliich exists in the largest quantity when the stream rises in a 
cultivated country. Even in cases where the water u.sed for flooding is pure, and fico 
from animal or vegetable substances, it acts by causing a more equable dilfusion of 
nutritive matter existing in the land; and iu very cold seasons it preserves the tender 
roots and leaves of the grass from being aflected by frost. Water is of greater sjiecific 
gravity at 42® Fahrenheit, than at i32®, the fi'eezing point; anil hence, in a meadow 
irrigated in winter, the water immediately in conUict with the grass is rarely below 40®, 
a degree of temperature not at all prejudicial to the living organs of plants. In 1804, in 
the month of March, the temperature in a water meadow near llungerford wa.s 
examined by a very delicate thermometer. Tlie Unniieraturc of the air at seven in the 
morning was 29°. The water was frozen above the grass. The temperature of the soil 
below the water in which the roots of the grass were fixed, was 43®.*’ Water may also 
operate usefully in warm seasons by moderating lcmperatur«, and thus retarding the 
over-rapid progress of vegetation. The consequence of this retardation will be greater 
magnitude and improved te xture of the grosser parts of plants, a more perfect and 
ample dcvclopcmeiit of their finer parts, and, above all, an increase in the size of their 
fruits and seeds. We apprehend this to be one of the principal uses of flooding rice- 
grounds in the East; for it is ascertained that the rice-plant will perfect its seeds in 
Europe, and even in this country, without any water beyond what is furnished by the 
weather, and tlie natural moisture of a well constituted soil. It may also be noticed that 
one variety of rice grows on the declivities of hills without artificial Irrigation ; as in St. 
Domingo and in certain parts of India. “ In general, thpse waters which breed the best 
fish are the best fitted for watering meadows; but most of the benefits of irrigation may 
be di'rived from any kind of water. It is, liowever, a general principle, that waters con- 
taining ferrugiiious impregnation, thougli possessed of fertilising effects when applied to 
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a calcareous soil, are injurious on soils which do not effervesce with acids ; and that cal- 
careous waters, which are known by tlie earthy deposit tliey afford when boiled, are of 
most use on silicious soils, or other soils containing no remarkable quantity of’ carbonate 
of lime.” 

Subsect. 6. Changing the Ciyndilion of Lands, in respect to Atmospherical Influence, 

2213. The influence of the weather on soils may be afiected by changing the position 
of their surface and by slieltering or shading. 

2214. Changing the condition of lands, as to solar influence, is but a limited means of 
improvement ; but is capable of being turned to some account in gardening. It is 
efi’ected by altering the position of their surface, so as that surface may be more or less 
at a right angle to tlie plane of tlic sun*s rays, according as ht it or cold is to be increased 
or diminished. The influence of tlie sun’s rays upon any plane are demonstrated to be 
as their number and perpendicularity to that plane, tlie effects of tlie atinosplierc being 
excepted. Hence one advantage of ridging lands, provided the ridges run north and 
south ; for on such surfaces the rays of the inoi uing sun will take effect sooner on the 
east side, and those of the afternoon will remain longer in operation on the west side ; 
whilst at mid-day his elevation will comi»ensate, in sonic degree, for the obliquity of his 
rays to both sides of the ridge. In culture, on a small scale, ridges or sloping beds for 
winter-crops may be made south-east and north-west, with their slojie to the south, at an 
angle of forty degrees, and as steep on the north side as the mass can be got to stand ; 
and on the south slope of such ridge, c^Ueris pnribus, it is evident much earliei eiops 
may be produced tliari on level ground. The north side, however, will lie lost during 
this early cropping; but as early crops are soon gathered, tlie whole can be laid level in 
time for a main crop. Hence all the advantage of grounds sloping to the soiitli south- 
east, or south-west, in point of precocity, and of those sloping to the north for lateness and 
diminished evaporation. Another advantage of such surfaces is, that they dry sooner 
after rains, whether by the operation of natural or arlitieial drainage ; or, in tlie case of 
sloping to the south, by evaporation. 

2215. Shelter, whether by walls, hedges, strips of plantation, or trees scattered over 
the surface, may be considered, geneially, as increasing or preserving heat, and lessening 
evaporation from the soil. 13ut if the current of air should be of a higher temperature 
than the earth, screens against wind will prevent the earth from being so soon heated ; 
and fioin the increased evaporation arising from so great a multiplication of vegetable 
surface by the trees, more cold will be produced after rains, and tlie atmosphere kept in 
a more moist stJile, than in grounds peifectly naked. When the temperature of a 
current of air is lower than tlial of the earth, screens will ])revent its carrying off so 
much heat; but more especially scattered tices, the tops of which will be chietly cooled 
whilst the under surfaces of their lower blanches relleet liaek the rays of heat as they 
radiate from the surface of the soil. Heat, in its transmission from one body to another, 
follows the siimc laws as light ; and, therefore, the tcm])erature of the surface in a forest 
will, in winter, be considerably higher than that of a similarly constituted soil exposed 
to the full influence of tlie weather. The early flowering of plants, in woods and hedges, 
is a proof of this ; but as such soils Cciniiot be so easily Ijcated in summer, and ai-e cooled 
like others after the sinking in of rains, or tlic melting of snows, the effect of the reflec- 
tion as to the whole year is nearly neutralised, and the average temperature of the year of 
such soils and situations will probably bo found not greater than that of open lahds. 

22 IG. Shading the ground, whether by umbrageous trees, spreading plants, or cover- 
ing it with tiles, slates, moss, litter, or other materials, has a tendency to exclude atmo- 
spherical heat and retain moisture. Shading diy loose soils, by covering tliem with litter, 
slates, or tiles, laid round the roots of plants, is found very beneficial. 

Subsect. 7. JRotation of Crops, 

2217. Growing different crops in succession is a practice which every cultivator knows 
to be Iiighly advantageous, though its beneficial influence has not yet been fully accounted 
for by chemists. The most general theory is, that though all plants will live on the same 
food, as the chemical constituents of their roots and leaves are nearly tlie same, yet that 
many species require particular suhstauces to bring their seeds or fruits to perfection, as 
the analysis of these seeds or fruits often afford substances diflerent from those wdiich 
constitute the body of the plant. A sort of rotation may be said to take place in 
nature, for perennial herbaceous plants have a tendency to extend their circumference, 
and rot and decay at their centre, vvliere others of a different kind spring up and succeed 
them. This is more especially the case with travelling roots, as in mint, strawberry, 
creeping crowfoot, &c, 

2218. The rationale of rotation*!^ thus given by Sir II. Davy ; — ** It is a great advan- 
tage in the convertible system of cultivation, that the whole of the manure is employed ; 
and that those parts of it which are not fitted for one crop, remain as nourishment for 
another. Thus, if the turnip is the first in the order of succession, this crop, manured 
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with recent dung, immediately finds sufficient soluble matter for its nourishment; and 
the heat produced in fennentation assists the germination of the seed and the growth of 
the plant. If, after turnips, barley with grass-seeds is sown, then the land, having been 
little exhausted by the turnip crop, affords the soluble parts of the decomposing manure 
to the grain. The grasses, rye-grass, and clover remain, wJiicJi derive a small part only 
of their organised matter from the soil, and probably consume the gypsum in the manure 
which M'oiild be useless to other crops ; these plants, likewise, by their largo systems of 
leaves, absorb a considerable quantity of nourishment from the atmosphere, or probably 
retain the nutritive qualities in the soil, for a covering of slates or any other covering 
would have nearly the same effect ; and wlicn ploughed in at the end of two years, tlie 
decay of tlieir roots and leaves affords manure for tlie wlicat crop ; and at this period of 
the course, tlie woody fibre of the farm-yard manure, which contains the phosphate 
of lime, and the other difficultly soluble parts, is broken down ; and as soon as the most 
exhausting crop is taken, recent manure is again applied. Peas and beans, in all 
instances, seem well adapted to prepare ground for wheat ; and in some rich lands 
they are raised in alternate »‘rops for years togctlier. Peas and beans contain a small 
quantity of a matter analagous to albumen ; but it seems that the azote, which forms a 
constituent part of this matter, derived from the atmosi)hi‘re. The dry bean-leaf, when 
burnt, yields a smell approaching to that of decomposing ;mimal iitn^^ter; and in its de- 
cay in the soil, may furnish principles capalile of becoming a part of (he gluten in wheat. 
Though the gencial composition of ]»lants is very analogous, yet the specific diffcicnccin 
tlic products of many of them, prove that they must derive different materials horn the 
soil; and though the vegetables having the smallest system of leaves will proportionably 
most exliaiist the soil of common nutritive matter, yet particular vegetables, when their 
produce is carried off, will require peculiar principles to be supidicd to tlie land in which 
they grow. Strawberries and potatoes at first produce luxuriantly in virgin mould, 
recently turned up from pasture ; but in a few years they degenerate, and require a fresh 
soil. Lands, in a course of years, often cease to afford good cultivated glasses; they 
become (as it is popularly said) tired of them ; and one of the probable reasons for this 
is, the exhaustion of the gypsum contained in the soil.” — “ Experience,” Mr. Main, the 
editor of the Britvih Fanner's Magazine, observes, “ has proved tluit land, whatever may 
be its quality, should not be sown with clover at shorter intervals than five years.” 

2219. The power of vesietahles to exhaust the sod of the prinrijdes necessary to their 
growth, is remarkably exemplified in certain funguses. Muslirooms are said never to 
rise in two successive seasons on the same spot ; and the production of the phenomena 
called fairy rings has been ascribed by Dr. Wollaston to the power of the peculiar fungus 
which forms it, to exhaust the soil of the nutriment necessary for the growth of the 
species. 'I’hc consequence is, tliat the ring annually extends ; for no seeds will grow 
where their parents grew before them, and the interior part of the circle has been ex- 
hausted by preceding crops ; but where the fungus has died, nourishment is supplied for 
grass, whicli usually rises within the circle, coarse, and of a dark green colour. 

2220. A rotation is unnecessary, according to Cirisenthwaite ; and, in a strict chemical 
sense, what he asserts cannot be denied. His tlieory is a refinement on the common 
idea of the uses of a rotation stated above ; but by giving some details of the constituent 
parts of certain grains and certain manures, he has presented it in a more clear and 
striking point of view than has hitherto been done. To apply tlie theory in every case, 
the constituent parts of all manures and of all plants (1st, their roots and leaves, and 
2dly, their seeds, fruits, or grains) must be known. In respect to manures this is the 
case, and it may be said to be in a great degree the case as to the most useful agri- 
cultural plants ; but the same cannot be said of garden productions in general, which 
are very numerous ; though no branch of culture can show the advantage of a rota- 
tion of crops more than horticulture, in the practice of which it is found that grounds 
become tired of particular crops, notwithstanding that manures are applied at pleasure. 
If the precise effects of a rotation were ascertained, and the ingredients peculiarly neces- 
sary to every species pointed out, nothing could be more interesting tliaii the results of 
experimental trials ; and whoever shall point out a simple and economical mode by which 
the potato may be grown successively in the same so ’, and produce annually, the effects 
of climate l>eing excepted, as dry and vv'cll flavoured tubers, or nearly so, as they generally 
produce the first and second years on a new soil, will confer a real benefit on society. 
That wheat may be grown many years on the same soil by the use of animal manures, 
or such as contain gluten, Grisenthwaite’s theory would justify us in believing; and it 
ought to be fairly tried by such cultivators as Coke and Curwen. Till this is done in 
the face of tlie whole agricultural world, and the produce of every crop, and all the par- 
ticulars of its culture, accurately reported on annually, the possibility of the thing may 
be a^nted to from the premises, but will not be acted on ; and, in fact, even the best 
agricultural clicmisLs do not consider that we are sufiSciently advanced in that branch of 
the sdence to draw any conclusion, d priori, very much at variance with general opinion 
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and experience. It should always be kept in mind, that it is one thing to x^roduce a 
crop, and a different tiling to grow crops with profit. 

2221. The principles of rotations of crops are tlius laid down by Yvart and Ch. Pictet 
{Cours complet dH Agriculture^ articles Assotement^ Wid. Succession de Culture i and Traiti 
des Assolemens* Paris, 8vo) : — 

The^rst principle, or fundaincntal point, is, Aat every plant exhausts the soil. 

The second, that .ill plants do not exhaust the soil equally. 

The third, that plants of ditferent kinds do not exhaust the soil in the same manner. 

The fourth, that all plants do not restore to the soil tlie same quantity, nor the same quality of 
manure. 

Thepflh, tliat all plants are not equally favourable to the growth of weeds. 

2222. The foUomng consequences are drawn from these fundamental principles : — 

First However well a soil may be prepared, it cannot long nourish c' ^ps of the same kind in succcs. 
sion, without tieeoniing exhausted. 

Second. Every crop imiKiverishes a soil more or less, as more or less is restored to the soil by the plant 
cultivated. 

Third. Pcq>endicu1ar. rooting plants, and surh as root horizontally, ought to succeed each other. 

Fourth, riants of the same kind should not return too 'requently in a rotation. ^ 

Fflh, Two plants tavourablo to the growth of weeds, ought not to succeed each other. 

Su/h. Sueh plants as eminently exhaust the soil, as the grains and oil plants, should only be sown when 
the land is in good heart 

Seventh. In proiiortion as a soil is found to exhaust itself by successive crops, plants which are least ex. 
haustlng ought to he cultivated. 

2223. Injlucncc of rotations in destroying insects^ 01i\ier, member of the Institute of 

France, lias described all tlie insects, chiefly Tlpulai and wJiich live upon the 

collar or crown of the roots of the cereal grasses, and he has shown that they inulliply 
themselves without end, when the same soil presents the same crop for Reveriil years in 
succession, or even crojis of analogous species. But when a cro[) intervenes on wJiich 
these insects cannot live, as beans or turnips after wheat or oats, then the whole race of 
tliese insects jicrish from the field, for want of proper nourishment for their larvfc. 
[Mdm. de la Societe Royalc et CeiUralc (V Agr^ de Parist vol, vii.) 


Chap. II. 

Of Manures* 

2224. Every species of matter capable of promoting the growth of vegetables may be con- 
sidered ns manure. On examining the constituents of vegetables, ve shall find that they 
are comiiosed of oxygen, hydrogen, carbon, and nitrogen, or azote, with a small projior- 
tion of saline bodies. It is evident, therefore, that the substances employed as manure 
should also be composed of these elements, for, unless tliey are, there will be a deliciency 
in some of the elements in tlic vegetable itself; and it is probable that such deficiency 
may prevent the formation of those substances within it, for which its peculiar organisa- 
tion is contrived, and upon Avliich its healthy existence depends. The elementary bodies 
above enumerated are all eonfained in animal, and the first three in vegetable, matters. 
Sometimes, though very seldom, vegetables contain n small quantity of nitrogen. As 
certain salts are also constantly fuiiiid to lie present in healthy living vegetables, manures 
or vegetable food may, consequently, be distinguished into animal, vegetable, and saline, 
Kirvvan, llundunald, Darwin, and Davy, who produced the first chemical trciilises on 
soils, were also the first to treat cliemically of manures. Of these, tlie latest in the order 
of time is Sir H. Davy, from nhosc liighly satisfactory work we shall extract the greater 
part of thi.s chapter. 

Sect. I. Of Manures of Animal and Vegetable Origin. 

2225. Decaying animal and vegetable substances constitute by far the most important 
class of manures, or vegetable food, and may be considered as to the theory of their 
operation, their specific kinds, and their preservation and application in practice. 

StJBSECT. 1. The Theory of the Operation of Manures of Animal and Vegetable Origin. 

2226. The rationale of organic manures is very satisfactorily given by Sir H. Davy, 
who, iifter having proved that no solid substances can enter in that state into tlie plant, 
explains the manner in which nourishment is derived from vegetable and animal s .!>- 
stances. 

2227. Vegetable and animal .substances 'leposited in the soily as it is shown by universal 
experience, are consumed during the process of vegetation ; and they cun only nourish 
the plant by affording solid matters capable of being dissolved by water, or gaseous sub- 
stances capable of being absorbed by the fluids in the leaves of vegetables ; but such parts of 
tliem as are rendered gaseous, and pass into Uic atmosxdiere, must x^roducc a coinpara^ 
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tJvely auioll effect^ for gases soon become difFiised through the mass of the surrounding 
air. The great oi)ject, therefore, in the application of manure should he to make it af- 
ford as much soluble matter as possible to the roots of the plant ; and that in a slow and 
gradiud maimer, so that it may be entirely consumed in fbrming its sap and organised 
parts. 

2228. MucUa^nouSi gelatinmiSt saccharine, oi^, and extractive fluids, carbonic acid, and 
water, are substances that in their unchanged states contain almost all the principles ne- 
cessary for the life of plants ; but there are few cases in which they can bo applied 
as manures in tlieir pure forms ; and vegetable manures, in general, contain a great ex- 
cess of fibrous and insoluble matter, wliich must undergo chemical clumgc, before it con 
become the food of plants. 

2229. The naiure of the changes on these substances ; of the causes which occasion them, 
and which accelerate or retard them; and of the products tJiey afford, have been scienti- 
fically stated and explained by our great agricultural chemist. 1 f any fresh vegetable matter 
which contains sugar, mucilage, starch, or other of the vegetable compounds soluble in 
water, be moistened, and exposed to air, at a temperature from 55® to 80°, oxygen will 
soon be absorbed, and carbonic acid formed; heat will l>c produced, and elastic fluids, 
principally carbonic acid, g<iseous oxide of carbon, and hydro-carbonate will be evolved ; 
a dark-coloured liquid, of a sliglitly sour or bitter taste, will likewise be formed ; and if 
the process be suftered to continue for a time sufficiently long, nothing solid will remain, 
except earthy and saline matter, coloured black bj^ charcoal. The dark-coloured fluid 
formed in Uie fertneiitatioii always contains acetic acid ; and when albumen oi gluten 
exists in tlie vegetable substance, it likewise contains volatile alkali. In proportion as 
tlierc is more gluten, albumen, or matters soluble in water, in the vegetable substances 
exposed to fermentation, so in proportion, all other circumstances being equal, will the 
process be more rapid. Pure woody fibre alone undergoes a change very slowly ; but 
its texture is broken down, and it is easily resolved into new aliments, when mixed with 
substances more liable to change, containing more oxygen and hyilrogen. Volatile and 
fixed oils, resins, and wax, are more susceptible of change than woody fibre, when 
exposed to air and water ; l)ut much less liable than the other vegetable compounds ; and 
even the most inflammable substances, by the absorption of oxygen, become gradually 
soluble in water. Animal matters in general arc more liable to decompose tlian vege- 
table substances ; oxygen is absorbed and carbonic acid and ammonia formed in tlie 
process of their putrefaction. They produce fetid, coui])ound, elastic fluids, and like- 
wise azote : they afford dark-coloured acid and oily fluids, and leave a residuum of salts 
and earths mixed with carbonaceous matter. 

2230. The principal animal substances which constitute their different parts, or which 
are found in their blood, their secretions, or their excrements, are gelatine, flbrinc, 
mucus, fatty or oily matter, albumen, urea, uric acid, and other acid, s^iiie, and earthy 
matters. 

2231. General treatment ofl organic manures. Whenever manures consist principally 
of matter soluble in water, it is evidpiit that their fcnnenlation or putrefaction should be 
prevented as much as possible ; and the only cases in which these processes can be userul, 
are when the manure consists principjilly of vegetable or animal fibre. The circum- 
stances necessary for the putrefaction of animal substances are similar to those required 
for tlie fermentation of vegetable substances; a temperature above the freezing point, the 
presence of water, and the presence of oxygen, at least in the first stage of the process. 
To prevent manures from dccompiosing, tliey should be jirescrved dry/fdefended from the 
contact of air, and kept as cool as possible. Salt and alcohol appear to owe tlieir 
powers of preserving animal tmd vegetable substances to their attraction for water, by 
which they prevent its decomposing action, and likewise to their excluding air. 

Subsect. 2, Of the different Species of Manures of Animal and Vegetable Origitu 

^232. The properties and nature of the manures in common use should be known to 
every cultivator ; for as different manures contain tliffcrent proportions of the elements 
necessary to vegetation, so they require a different treatment to enable them to produce 
their full effects in culture. 

2233. All green succulent plants contain saccharine or mucilaginous matter, with woody 
fibre, and readily fennent. They cannot, therefore, if intended for manure, be used too 
soon after their death. Hence ffic advantage of digging or ploughing in green crops, 
whether natural or sown on purpose; they must not, howe\cr, be turned in too deep, 
otherwise, as Mrs. Ibbetson ha^ shown {Fhilos. Mag. 181 C), fermentation will be pre- 
vented by compression and exclusion of mr. Green crops should be ploughed in, if it 
be possible, when in flower, or at the time the flower is ^>eginning to appear ; for it is at 
tliis period that they contain the largest quantity of easily soluble matter, and that their 
leaves are most active in forming nutritive matter. Green crops, pond- weeds, or tlie 
parings of hcdgc.s or ditches, require no preparation to fit them for manure, nor does any 
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kind of fresh vegetable matte/. The decomposition slowly proceeds beneath the soil ; 
the soluble matters are gradually dissolved ; and the slight fermentation which goes on, 
checked by the want of a free communication of air, tends to render the woody fibre 
soluble without occasioning the rapid dissipation of clastic matter. When old pastures 
are broken up and made arable, not only has the soil been enriched by the death and 
slow decay of tlie plants which have It^ soluble matters in the soil, but the leaves and 
roots of the grasses living at the time, and occupying so large a part of the surface, 
afford saccharine, mucilaginous, and extractive matters, which become immediately the 
food of tlic crop, and, from tlieir gradual decomposition, afford a supjily for successive 
years. 

2234. Jiape-edket wdiich is used with great success as manure* contains a large quantity 
of mucilage, some albuminous matter, and a small quantity ul oil. This manure should 
be used recent, and kept as dry as possible before it is applied. It forms an excellent 
dressing fur turnip crops ; and is most economically applied by being thrown into the 
soil at the same time with the seed. 

2235. Malt-dust consists chiefiy of the infant radicle separated from the grain. Sir 
II. Davy never made any experiment upon this manure ; but had great reason to suppose 
that it must contain saccharine matter, and this substance will account for its powerful 
cflects. Like rape-cake, it should be used as dry as possible, and its fermentation 
prevented. 

2236'. Linsced-caJee is too valuable as a food for cattle to be much emj)loyed as a 
manure. Tlie water in wiiich flax and hemp arc steeped, for the purpose of obtaining 
the pure vegetable fibre, has considerable fertilising powers. It appears to contain a 
substance analogous to albumen, and likewise much vegetable extractive matter. It 
putrefies very readily. IJy the watering process, a certain degree of fciinentation is 
absolutely necessary to obtain the fi.ix and hemp in a proper state ; the water to which 
they have been expo.scd should therefore be used as a manure as soon as the vegetable 
fibre is removed from it: but as liax is generally watered in deep ponds, and sometimes 
even in streams, it is but seldom th<at tlic water is sufficiently iinpregnated with extrac- 
tive matter to be worth applying to agricultural purposes. 

2237. Sea-weods, consisting of different species of i^’uci, y/ Igaj, and Conferv®, are much 
used as a manure on the sea-coasts of Britain and Ireland. In the Orkney Islands the 
JJ'uciis digitatus is preferred, on account of its greater substance. When driven on shore 
by the winter storms or the gales of spiing, it is collected and laid on the land, into 
wdiich it is then ploughed, in summer it is burnt, with other i^uci, into kelp* It is a 
powerful fertiliser, but its benefits do not extend beyond one or at most two seasons. 
15y digesting the common i^'iicus, which is the sea-weed usually most abundant on the 
coast, in boiling water, one eighth of a gelatinous substance will be obtained, with 
characters similar to mucilage. A quantify distilled gave nearly four fifths of its weight 
of water, but no ammonia ; tlic water liad an empyrcumatic and slightly sour taste ; the 
ashes contained sea salt, corbonate of soda, and carbonaceous matter. TJie gaseous 
matter afforded was small in quantity, principally carbonic acid, and gaseous oxide of 
caldron, witli a little hydro-carbonate. 'I'liis manure is transient in its eflects, and does 
not last for more than a single crop ; which is easily accounted for from the large quantity 
of water, or the elements of water, which it contains. It decays without producing heat 
when exposed to tlie atmosphere, and seems, as it were, to melt down and dissolve away. 
A large heap lias been entirely destroyed in less than two years, iiotliing remaining but 
a little black fibrous matter. Some of the firmest part of a Fucus w as suffered to remain in 
a close jar, containing atmospheric air, for a fortnigiit : in this time it had become very 
much shrivelled ; the sides of the jar w ere lined w ith dew. The air examined was found 
to have lost oxygen, and to contain carbonic acid gas. Sea-wced is sometimes suffered 
to ferment before it is used ; but this process seems wholly unnecessary, for there is no 
fibrous matter rendered soluble in the process, and a part of the manure is lost. The 
best cultivators use it as fiesh as it can be procured; and the practical results of tiiis 
mode of applying it are exactly conformable to the theory of its operation. The 
carbonic acid formed by its incipient fenneiitation must be partly dissolved by the water 
set free in the same process ; and thus become capable of absorption by the roots of 
plants. The effects of the sea-wced, as manure, must principally depend upon this 
carbonic acid, and upon the soluble mucilage the weed contains. Some Fticus which 
had fermented so as to have lost about half its weight, afforded less than one twelfth of 
mucilaginous matter ; from \irhich it may be fairly concluded that some of this substance 
is destroyed in fermentation. 

2238. Drp straw of wheat, oats, barley, beans, and peas, spoiled hay, or any similar 
kind of dry vegetable matter, i«, in all cases, useful manure. In general, such sub- 
stances arc made to ferment before they are employed, though Sir Humphrey Davy 
states ** it may bo doubted whether tlie practice should be indiscriminately adopted.. 
From 400 grains of dry barley-straw eight grains of matter soluble in water w'ere 
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obtniocdy wliicli had a brown, colour, and tasted like mucilage. From 400 gwins of 
wheaten.>8traw were obtained five grains of a similar substance. There can be no doubt 
that the straw of ditl'erent crops, immediately ploughed into the ground, affords nourish- 
ment to plants; but there is an objection to this method of using straw, from. the 
difficulty of burying long straw, and from its rendering the husbandry foul. When straw 
is made to ferment, it becomes a more manageabSc manure ; but there is likewise, on the 
whole, a great loss of nutritive matter. More manure is perhaps supplied for a single 
crop ; but the land is less improved than it would be, supposing the whole of the 
vegetable matter could be finely divided and mixed with the soil. It is usual to carry 
straw that can be employed fbr no other purpose to the dunghill, to ferment and 
decompose ; but it is worth experiment, whetlier it m|y not be more economically 
applied wlieii chopped small by a proper machine, and kept dry till it be ploughed-in for 
the use of a crop. In this case, though it would decompose much more slowly, and 
produce less cifcct at first, yet its influence would be much more lasting.’* 

2239. Sir Humphrey Davy's opinion as to the application of farm-yard manure is in several points 
directly at variance with the experience of fanners There may oUen he an error in allowing such 
manure to reach too high a degree of fermentation and putrefaction before it is applied to the soil ; but in 
no case has it ever been found advantageous to apply it before the proces;, of fermentation has actually 
begun As to its fermenting alter being spread upon the soil and ploughed down, it must l>e evident, 
upon a little rclleetion, eitlier that no scntiible fermentation would take place at all, unU'ss the quantity 
were very large, or that its gases would be specxbly exhalwi thioiigh the loose tovering of earth, and lost 
in the atmosphere, Mr Coke of Ilolkham’s practice, which has been so often referred to in support of 
the use of tong or fresh dung, h in fact notdiircrent from that of the best turnip. land farnie'‘s of Scotland. 
Mr. Blaikic, hi.s steward, a native of Roxburghshire, prepates his farm-yard manure for tiuinp* in what 
arc called pyca or camps in much the same way, and the dung undergoes much the same degree of 
fermentation In them as is done with the square or oblong dunghills of the turnip counties of Scot- 
land tC.) 

2240. Mere woody ^bre seems to be the only vegetable matter that requires fermenta- 

tion to render it nutritive to plants. Tannerb’ spent bark is a substance of this kind. 
A. Young, in his excellent .Essay on Manvre, states ** that spent bark seemed ratlier to 
injure than assist vegetation which he attributes to the astringent matter that it contains. 
But, in fact, it is freed from all .soluble substances, by the operation of water in tlie tan- 
pit ; and, if injurious to vegetation, the elfect is probably owing to its agency upon water, 
or to its mechanical eflects. It is a substance very absorbent and retentive of moisture, 
and yet not penetrable by the roots of plants. • 

2241. Inert peaty matter is a substance of the siinie kind. It remains for years ex- 
posed to water and air xvithout undergoing change, and in this state yields little or no 
nourishment to plants. Woody fibre will not ferment, unless some substances arc mixed 
with it which act the same pait as the mucilage, sugar, and extractive or albuminous 
matters with which it is usually lussociated in li^bs and succulent vegetables. Lord 
Meudowbank has judiciously recommended a mixture of common farm-yard dung for 
tlie purpose of bringing peat into fermentation : any putrcscible or fermentable substance 
will answer the end; and the more a substance heats, and|,4he more readily it ferments, 
the better will it be fitted for the purpose. Lord Meadowbank states, that one part of 
dung is sjufhcient to bring three or four parts of peat into a state in which it is fitted to 
be applied to land ; but, of course, the quantity must vary according to the nature of ffie 
dung and of the peat. In cases in which some living vegetables arc mixed with the 
peat, the fermentation will be more readily effected. 

2242. Tanners" spejit barkj shavings of wood, and saw-dust, will probably require as 
much dung to bring them into J^mentation as the worst kind of peat. Woody fibre 
muy be likewise prepared, so as td^SHcomc a manure, by the action of lime. It is evident, 
from the analysis of w'oody fibre by Guy Lussac and Th^nard (which sliows that it 
consists principally of the elements of water and carbon, the carbon being in larger 
quantities tlian in the other vegetable compounds), that any process which tends to abstract 
carljonacc'ous matter from it must bring it nearer in composition to the soluble principles ; 
and this is done in fermentation by the absorption of oxygen and production of carbonic 
acid ; and a siiiiilar effect, it will be shown, is produced by lime. 

224.'). Wood-ashes, imperfectly formed, that is, wood-ashes containing much charcoal, 
are said to have been used with success as a manure. A part of their effects may be 
owing to the slow and gradual consumption of the chr'-coaTj which seems capable, under 
other circiimstances than tlmse of actual combustion, of absorbing oxygen, so as to become 
carbonic acid. In April 1803, some well burnt charcoal was enclosed by Sir II. Daty 
in a tube, which was half filled with pure water and half with common air, and then 
hermetically sealed. The tube was opened under pure water, in the spring of 1804, at 
a time when the atmospheric temperature and pressure were nearly the same os at the 
consmeikcefnent of the experiment. Some water rushed in ; and^ on analysing a little 
air, ^hich was expelled from the tube by tile agency of heat, it was found to contain' 
only seven per cent of oxygen. The water in the tube, when mixed with lime-water, 
produced a .copious ptecipitatc ; fio that carbonic add bad evidently been formed and 
Aissolved by the water. 
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' 3244. Mdnureg from tmimal subsfmcest in ^niiral, require no clicmical preporatroh tQ 

. fit them for the soil. The great object of the fanner is to blend them with tlie earthy 
consdtuents hi a proper state of division, and to prevent thek too rapid deroin position. 

3345. The entire parts of the muscles af land animals -are nbt«oinnion|y used as manure^ 
though there are many cases in which ^ich an a^ilication might be easily made. Horses, 
dogs, sheep, deer, and <|ther quadrupeas that have died accidentally or of disease, after 
their skins are separated, are often suftered to remain exposed to the air, or immersed in 
water till they are destroyed by birds or beasts of prey, or entirely decomposed ; and, in 
»hi« case, most of tlieir organised matter is lost for the land in which they lie, and a con- 
siderable portion of it employed in giving olF noxious gases to the atmosphere. By 
covering dead animals with five or six times tlieir bulk of soil, mixed with one part of 
lime, and suftertng them to remain for a few months, then decomposition would im- 
pregnate the soil witli soluble matter, so as to render it an excellent manure ; and by 
mixing a little fresh quicklime with it at the time of its removal, tlic disagreeable effluvia 
would be in a great measure destroyed, and it might be applied to crops in the same way 
as any other manure. 

2246, Fish forms a powerful manure, in whatever state it i.s ai^plied ; but it emmot be 
ploughed in too fresh, tliougli the quantity should be limited. A. Young records an 
experiment, in wliich herrings spread over a field, and ploughed in for wheat, produced 
so rank a crop, that it was entirely laid before harvest. I’iie refuse pilchards in Corn- 
wall arc used throughout the county as a manure, with excellent effects. They are 
usually mixed with sand or soil, and sometimes with sea weed, to prevent them from 
raising too luxuriant a croii. The effects are perceived for several years. In the fens 
of Linciilnshire, C.’ambridgesliire, and Norfolk, the little fishes called sticklebacks are 
caught in the shallow waters in such quantities, that they foim a great article of manure 
in the land bordering on the fens. It is easy to explain the opeiation of fish as a ma- 
nure. The skin is principally gelatine, wliich, from its sligJit .state of cohesion, is readily 
soluble ill w’ater; fat or oil is always found in fishes, either under the skin or in some of 
tlie viscera ; and their fibrous matter contains all the essential elements of vegetable 
substances. 

3247. Amongst oUy suhstanceSf blubber has been employed as a manure. It is most 
useful when mixed with clay, sand, or any common soil, so as to expose a large surface 
to the air, the oxygen of which produces soluble matter from it. I^ord Somerville used 
blubber with great success at his farm in Surrey. It was made into a heap with soil, 
and retained its powers of fertilising for several successive years, 'i’he carbon and 
hydrogen abounding in oily substances fully account for their efiects ; and their dura- 
bility is easily explained from tiie gradual manner in which tlic^ ^ange by the action of 
air and water. 

2248. Bones are much used as a mamuxi in various parts of England, and especially 
in Lincolnsliire and Yorksh^p. They arc also used in Scotland wliercvcr they can be 
got, and a knowledge of their great value is spreatling rapidly o^c^ the Continent. After 
being broken, and boiled for grease, they are sold to the fanner, 'I’lie moie dividc'd they 
are, the more powerful are their eflecls. Tlie expense of grinding them in a mill is 
amply repaid by the increase of tlieir fertilising powers ; and in the slate of pov^der 
they arc used in tlie drill husbandry, and delivered with the seed in the same 
manner as rape-cake. Bone-dust and bone-shavings, the lefuse of the turning uianu- 
facturc, may be advantageously employed iif the same way. The basis of bone is con- 
atituted by earthy salts, princiiially phosphate of lintj^^ith some clubonatc of lime and 
phosphate of magnesia; the easily decomposable substances in bone are fat, gelatin^ 
and cartilage, wdiich seems of the same nature as coagulated albumen. According to 
the analysis of Fourcroy and Vauquelin, ox-boncs are composed of decomposable animal 
matter 51, pliosphatc of lime ST’T, carbonate of lime 10, phosphate of magnesia 1*.^; 
total 100. To apply bone manure with efifect, it is es.sential that the soil be dry. 

2249. Hoi'll is a still more powerful manure than bone, as it cfintainsa^Jglrgcr quantity 
of decomposable animal inattar. From 500 grains of ox-liorn, Hatchett c^tainedonly 
1 *5 grains of earthy residuum, and not quite half of this was phosphate of lime. T’lie 
shavings or turnings of hom form an excellent manure, though they arc not sufflciently 
abundant to be in common u^. The animal matter in them seems to be of the nature 
of coagulated albumen, and it is slowly rendered soluble by tlie action of water. The 
earthy matter in liorn, and still more thu^t in bones, mevents the too rapid decomposition 
of the animal matter, and renders it very durable i^^fi'cifects. 

2250. Hair, woollen rags* and feathers, arc all analogous in composition, and princi- 

pally consist of a substance similarlo albumen utih^d to gelatine. This is shown by the 
ingenious researches of , Hatchett. Tl|e Ihtory of their operation is similar to that of 
bone and horn sliavings. ^ 

2251. The r^use of the' different manvfaetures shin and leather forms very useful 
ndanures ; such as currier’s shavings, furrier’s clippings, and the ofials of the tan*yard 
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and of die gluc-manufactoiy. The gelatine contained in every kind of $kiii is in a state 
fitted for its gradual solution or decomposition ; and when buried in the soil, it lasts for 
a considerable tune, and constantly aflbrds a supply of nutritive matter to tJie plants in its 
neighbourhood. 

2252. Blood contains certiiin quantities of all the principles found in other animal sub- 
stances, and is consequently a very good manuit. It has been already stated that it 
contains fibrine ; it likewise contains albumen ; the red particles in it, which have been 
supposed by many foreign cliCMni'tts to be coloured by iron in a particular state of combin- 
ation with oxygen and acid matter, Brandc considers as formed of a peculiar animal 
substance containing very little iron. The scum taken from the boilers of the sugar- 
bakers, which is used as manure, principally consists of bullocks’ blood which has been 
employed for the purpose of separating the impurities of common brown sugar, by 
means of tlio coagulation of its albuminous matter by the heat of the boiler. 

2252, The different species of corals, corallines, and spoiif'es must be considered as sub- 
stances of animal origin. From the analysis of Hatchett, it a])peius that all these 
substances contain considerable quantities of a matter analogous to coagulated albumen ; 
the sponges afibrd likewise gelatine. According to Meiat Guillot, white coral contains 
equal parts of animal matter an<l carbonate of lime; red coral 4(i *.5 of animal matter, 
and 53 ‘5 of carbonate of lime; articulated coralline 51 of animal matter, and 4i) of 
carbonate of lime. TJiese substances are never used as manure in this country, except 
in cases when they are accidentally mixed with sea-weed ; hut it is probable tliat the 
corallines might be adv^aritageoiisly employed, as they arc fouiiil in considerable qw^antlty 
on the rocks, and bottoms of tlie rocky pools on many parts of our coast, where the land 
grtidually declines towards the sea; and they might l)e detached by hoes, and collected 
without much trouble. On many parts of the Scottish coast, banks of shells have been 
deposited by the sea, and arc applied with great advantage, both as a substitute for lime 
and in improving the mechanical texture of the clay soils within their reach, 

2254. Amongst cxcrcmcntUions animal sahsianccs used as matuiies, urine is the one 
upon which the greatest number of chemical experiments have been made, and the 
nature of which is best understood. The urine of tl\e cow contains, according to the 
experiments of Braude : water (>5 ; phosphate of lime 3 ; muriates of potassa and am- 
monia 15 ; sulphate of potassa 6' ; carbonates, potivssa, and animoui.i 4 ; urea 4, 

2255. The urine of the horse, according to Fourcroy and Vauqiielin, contains, of car- 
bonate of lime 1 1, carbonate of scula 9, benzoate of soda 2 1, muriate of potassa 9, urea 7, 
water and mucilage 910. In addition to these substances, Brandc found in it phosphate 
of lime. The urine of the ass, the camel, the rabbit, and domestic fowls, liave been 
submitted to dificrent evpcrimcnts, and their constitution has been found similar. In 
the urine of the rabbit, in addition to most of the ingredients al)o\c mentioned, Vau- 
quelln detected gelatine ; and tlic same chemist discovered uric acid in the urine of do- 
mestic fowls. Human urine contains a greater vaiiety of constituents than any other 
species examiued. Urea, uric acid, and another acid similar to it in nature called 
rosacic acid, acetic acid, albumen, gelatine, a resinous matter, and various salts are found 
in it. The human urine difi’ers in ctmijmsition, accor(h'ng to the st.ite of the body, and 
the nature of the food and drink made use of. In many cases of disease there is a much 
larger quantity of gelatine and albumen than usual in the urine, and in diabetes it con- 
tains sugar. It is probable that the urine of the same animal must likewise diiler 
according to the different nature of the food and drink used ; and this will account for 
discordances in some of the analyecs that have been published on the subject. Urine is 
very liable to cliange, and to undergo the putrefactive process ; and that of carnivorous 
animals more rapidly tlian that of graminivorous animals. In proportion as tliere is more 
gelatine or albumen in urine, so in projmrtion does it putrefy more quickly. The species 
of urine wliich contain most albumen, gelatine, and urea, arc the best as manures ; and 
all urine contains the cssi-itial elements of vegetables in a state of solution. During fbe 
putrefaction of urine tfte greatest p.^i-t of the soluble animal matter that it contains is 
destroyed : it should consequently be used as fresh ns possible ; but if not mixed with 
solid matter, it should be diluted with water, as, when pure, it contains too large a quan- 
tity of animal matter to fonn a proper fluid nourishment for absorption by tlie roots of 
piwts. 

2256. Pulnd urine al>ounds in ammoniacal salts ; and though less active than fresh 
urine^ is a very iwwcrful manure. According to a recent analysis published by Berze- 
lius, KXX) parts of urine are composed of, water 9.33; urea 30*1 ; uric acid 1 ; muriate 
of ammonia, free lactic acid, lactate of ammonia, and animal matter 17*14. The 
remainder different salts, phosphates, sulphates, and muriates. 

2257. Dung of birds. Amongst excreincntitious solid substances used as manures, one 
of the most powerful is the dung of birds that feed on animal food, particularly the dung of 
sea-birds. .The guano, which is used to a great extent in South America, and which is 
the manure Uiat fertilises the sterile plains of Feru, is a production of this kind. It exists 
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abundantly, as we are informed by Humboldt, on the small islands in the Souili Sc'a, at 
Ciiinche, Ilo, Iza, and Arica. Fifty vessels arc laden with it annually at Chinchc, cacli of 
which carries from 1500 to 52000 cubical feet. It is used as a manure only in very 
small quantities ; and particularly for crops of maize. Some experiments were made on. 
sjieciinens of guano in 1805. It appealed as a fine brown powder; it blackened by heat, 
and gave off strong ammoniacnl fumes ; treated with nitric acid, it aflbrdcd uric acid. 
In 1806, Fourcroy and Vauquelin published an elaborate analysis of guano. They 
state that it contains a fourth part of its weight of uric acid, partly saturated with am- 
monia, and partly with potassa ; some phosphoric acid combined with the bases, and 
likewise witJi lime ; small quantities of sulphate and muriate of potassa ; a little fatty 
matter ; and some quartzose sand. It is easy to explain its fertilising properties : from 
its composition it might be siijiposed to be a very powerful luanure. It requires water 
for the solution of its soluble matter, to enable it to produce its fuM l>encficial effect on crops. 

2258. The dung of sea-birds ha** never been much used as a manure in this country ; 
but it is probable that even the soil of the small islands on our coast much frequented by 
them would fertilise. Some dung of sea-birds, brought from a rock on the coast of 
Merionethshire, produced a powerful, but transient, ellcct on grass, 'Die rains in our 
climate must tend very inucli to injure this species of manure, where it is exposed to 
them soon after its dejiosition ; but it may probably be found in gicat perfection in 
caverns or clefts in rocks haunted by cormorants and gulls. Some recent corinoiants* 
dung, when examined, had not at all tlie appearance of guano ; it was of a greyish- 
white colour; had a very fetid smell, like that of putiid animal matter; wfien acted 
on by quicklime, it gave abundance of ammonia; treated with nitric acid, it yielded 
uric acid. 

2259. sod, it is well known, is a very powerful manure, and very liable to 
decompose. It differs in composition; but always abounds in substances composed of 
carbon, hydrogen, azote, and oxygen. From the analysis of lierzeliiis, it appears that a 
part of it is always soluble in water; and in whatever slate it is used, whether recent or 
fermented, it supplies abimduncc of food to plants. 'I'he disagreeable smell of night- 
soil maybe destroyed by mixing it with quids lime; and if exposed to the atinosphcie 
in thin layers, strewed over with quicklime in fine weather, it sjieedily dries, is easily 
pulverised, and in this state may be used in the same manner as rape-cake, and 
delivered into the furrow with the seed. 'Die Chinese, who have more practical know- 
ledge of the use and application of manuies than any other people existing, mix their 
night-soil with one third of its w'^eight of fat marl, make it into cakes, and dry it by 
exposure to tlio sun. 'rhcsO cakes, we are informed by the French missionaiies, have no 
disagreeable smell, and form a common article of commerce of the cmjiire. The earth, 
by its absorbent powers, probably ])revents, to a cejtain extent, tlie action of moisture 
upon the dung, and likew ise defends it from the effeets of air. Desiccated night-soil, in 
a state of powder, forms an article of internal commerce in France, and is known under 
the name of poudrellcj in London it is mixed with quicklime, and sold in cukes under 
the name of “ desiccated night-soil.” 

2260. Pigeon's dung comes next in order, as to fertilising power* ]()() grains, 
digested in hot water for some hours, produced 21 gmins of soluble inafter; which 
afforded abundance of caibonate of ammonia by distillation, and left carbonaceous 
matter, saline matter principally common salt, and carbonate of lime, as a residuum. 
Pigeons’ dung, w'lien moist, readily feniieiits, and after fermentation contains less 
soluble matter than before ; from 100 parts of fermented pigeons’ dung, only eight parts 
of soluble matter w'cre obtained, which gave propoitionably less carbonate of ammonia in 
distillation than recent pigeons’ dung. It is evident that this manure should be applied 
as new as possible ; and, when dry, it may be employed in the same manner as the other 
manures capable of being pulverised. 'Die soil in woods, where great flocks of woo«l- 
pigeons roost, is often higlily impregnated with their dung, and, it cannot be doubted, 
would form a valuable manure. Sucli soil will often yield ammonia when distilled with 
lime. In the wdnter, likewise, it usually contains abundance of vegetable matter, the 
remains of decayed leaves ; and the dung tends to bring the vegetable matter into a state 
of solution. Manuring with pigeons’ dung was, and still is, in great esteem in Persia. 

2261. The dung of doinestic yo/c/.v approaches very nearly in its nature to pigeons’ dung. 
Uric acid is common to it and the dung of birds of every kind. It gives carbonate of 
ammonia by distillation, and immediately yields soluble matter to water. It is very 
liable to ferment. The dung of fowls is employed, in common wdth that of pigeons, by 
tanners, to bring on a slight degree of putrefaction in skins that are to be used for making 
soft leather. For tliis purpose the dung is difliised through water, in whiclt state it 
rapidly undergoes putrefaction, ^and briags on a similar change in the skin. The ex- 
crements of dogs are employed by the tanner with similar effects. In all cases, the 
contents of the graincr, as the pit is called in which soft skins arc prepared by dung, 
must form a very useful manure. 

Z 2 
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2262, liabbiis* dung has never been anal 3 rscd. It is used with great succeaa as a 
manure by some farmers, who find it profitable to keep rabbits in such a manner as to 
preserve Uicir dung. It is laid on as fresh as possible, and is found better the less 
it has fennented. 

2263. The dung cf cattle^ oxen, and cows has been chemically examined by Einhof 
and Thaer. They found that it contained matter soluble in water; and that it gave in 
fermentation nearly the same products as vegetable substances, absorbing oxygen, and 
producing carbonic acid gas. 

226\. The recent dung of sheep and of deer affords, when long boiled in water, soluble 
matters which equal from two to three per cent of their weight. These soluble sul)- 
stanccs, procured by solution and evaporation, when examined, contain a very small 
quantity of matter analogous to animal mucus; and are principally composed of a bitter 
extract, soluble both in water and in alcohol. They give ammouiacal fumes by distil- 
lation, and appear to diller very little in composition. Some blades of grass were 
watered for several successive days with a solution of these extiacts; they evidently 
became greener in consequence, and grew more vigorously than grass in other respects 
under the same circumstances. The part of the dung of cattle, sheep, and deer, not 
soluble in water, appears to be mere woody fibre, and precisely analogous to the residuum 
of those vegetables that fonn their food after they have been deprived of all their soluble 
materials. 

2265. The dungof horses gives a brown fluid, and this, w'hen evaporated, yields a bitter 
extract, which affords anmioniacal fumes more copiously than that from dung of 
oxen. 

2266. In the treatment of the pure dung of cattle, sheep, and horses, there seems no 
reason why it should be made to ferment except in the soil, like the other pure dungs ; 
or, if suffered to ferment, it should be only in a very slight degree. The grass, in the 
neighbourhood of recently voided <lung, is always coarse and dark green ; some persons 
have attiilmtod this to a noxious quality in unfennenting dung; but it seems to be ratlier 
the result of an excess of food furnished to the plants. 

2267. Street and road dung and the sweepings if houses may be all regarded as com- 
posite manures ; the constitution of them is necessarily various, as they arc derived from 
a number of tliflerent substances. These manures are usually applied without being 
fermented. 

2268. Soot, which is principally formed from the combustion of pit-coal or coal gene- 
rally, contains likewise substances derived from animal matters. This is a very powerful 
manure. It affords ammouiacal salts by distillation, and yields a brown extract to hot 
water, of a bitter taste. It likewise contains an etnpyreiimatic oil. Its great basis is 
charcoal, in a state in which it is capable of being leiidercd soluble by the action of 
oxygen and water. This manure is well fitted to be used in (he diy state thrown into 
the ground with the seed, and requires no preparation. 

2269. Liquid Ma?iure. — 'I'lie fanners of German Switzerland give the name of giille, in 
French Ihier, to the liquid manure obtained from their stalls and stables, and collected 
into underground pits or reservoirs, in which it is allowed to fennent in a mucous or slimy 
state. The manner of collecting it adopted by the agriculturists of Zurich is as follows : — . 
The floor on which the cattle aie skilled is formed of boards, with an inclination of four 
inches from the head to the hinder part of the animal, whose excrements fall into a 
glitter behind, in the manner usual in English cow-houses: the depth of this gutter is 
15 inches, its width 10 inches. It should be so fonned as to be capable of receiving, at 
pleasure, water to be supplied by a reservoir near it ; it communicates with live pits by 
holes, which are opened for the passage of the slime, or closed as occasion requires. ITie 
pits or reservoirs of manure are covered over with a floor of boarding, placed a little 
below that on which the animals stand. This covering is important as facilitating tlic 
fermentation. ITie pit** or reservoirs are made in masonry, well cemented, and should be 
bottomed in clay, well beaten, in order to avoid infiltration. They should be five, in 
order that the liquid may not be disturbed during the fermentation, which lasts about four 
weeks. Their dimensions should be calculated according to the number of animals the 
stable holds, so that each may be filled in a week. But whether full or not, the pit must 
be closed at the week’s end, in order to maintain the egiilarity of the system of empty- 
ing. Tlie reservoirs are emptied by means of portable pumps. In the evening the 
Keeper of the stables lets a proper quantity of water into the gutter ; and on returning to 
the stable in the morning, he carefully mixes with the water the excrement that has fallen 
into it, breaking up the more compact parts, so as to form of the whole an equal and 
flowing liquid. On the perfect manner in which this process is performed the quality of 
the manure mainly depends. The liquid ought neither to l>c thick, for then the ferment- 
ation would be difficult ; nor too thin, for in that case it would not contain suflicient 
nutritive matter. When tffe mixture is made, it is allowed to run off into the pit beneath, 
at^d the stable-keeper again lets water into tlie trench. During the day, whenever 
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ho comes into tlic stable, lie sweeps whatever excrement may be found under the 
cattle into the trench, which may be emptied as often as the liquid it contains is found 
to be of a due thickness. ITie best proportion of the mixture is three fourtlis of water to 
one fourtli of excrement, if the cattle be fed on com ; if in a course of fattening, one lifth 
of excrement to four fifths of water will be sufficient. (BuU. dtt ConiilS (VAgri. de 
la Soc> des Arts de Geni’ve. ) This mode of increasing the manure produced by stalled 
cattle and cows is in general use in Holland and the Netlierlands ; and we have seen 
it practised in France at Irappe and Grignion near Versailles, at Roville near Nancy, at 
Ebersberg, and Schleissheim near Munich, and at Hohonheim and Weil near Stuttgard. 
We w'ould strongly recommend the practice to tlie British farmer, and not to the fanner 
only, but la every cottager who keeps a cow or pig ; nay, to tlie cottager who is without 
these comforts, but wlio has a garden, in which he coni' i turn the great accession of 
manure so acquired to due account. Let him sink five tubs or large earthen vessels in 
tlie ground, and let the contents of the portable receiver of his water-closet, all the water 
used for washing in the house, soap-suds, slops, and fermentable oilals of every descrip- 
tion during a week be carried, and poured into one of these tubs; and if not full on the 
Saturday night, let it he filled up with water of any kind, well stirred up, the lid 
replaced, and the wliole loft for a week. Begin on the Monday morning with another 
tub, and when after five weeks the whole live are filled, empty the first at tlie roots 
of a growing crop, and refill. Or use two larger tubs, and continue filling one for 
a montli; tlieii begin the other, and at the end of a montli empty the first; and so on. 
{Gard» jl/ag. vol. v. p. 549.) 

Subsect. 3. Of the Fcrmentingy Preserving, and Aj^pt^ing of Manures of Animal and 

Vegetable Origitu 

2270. On the management of organic manures depends much of their value as food to 
plants. The great mass of manures procured by the cultivator aic a mixture of animal 
and vegetable matters, and the great source of supply is the faiin or stable-yard. Here 
the excreincntitious matter of horses, cattle, swine, and poultry, is mixed with straw, 
haulm, chafl‘, and various kinds of litter. To what degree should this be fermented 
before it is applied to tlie soil ? and how can it best be preserved when not iimncdiately 
wanted ? 

2271. A slight incipient fermentation is undoubtedly of use in the dunghill ; for, by 
means of it, a disposition is brouglit on in the woody fibre to decay and dissolve, wlicn 
it is carried to the land, or plouglied into the soil ; and woody fibre is always in great 
excess in the refuse of the farm. Too great a degree of fermentation is, liowever, very 
prejudicial to the composite inanuie in the dunghdl : it is better tliat tliere slioidd be no 
fermentation at all before the manure is used, than that it should be carried too far. 
The excess of feriiieiitation tends to the destruction and dissipation of the most useful 
part of tlie manure ; and the ultimate results of this process .'U’c like those of combus- 
tion. It is a common practice amongst farmeis to suifer the farm-yard dung to ferment 
till the fibrous texture of the vegetable matter is cntiiely broken down ; and till the 
manure becomes perfectly cold, and so soft as to be easily cut by the spade. Inde- 
pendently of the general tlieoretical views unfavourable to this jiracticc, founded upon 
the nature and composition of vegetable substances, there arc many aiguiiients and facts 
which show that it is prejudicial to the intciests of the fanner. 

2272. During the violent fennentalion wdiich is necessary for reducing farm-yard 
manure to the state in which it is called sliort muck, not only a large quantity of fiuid, but 
likewise of gaseous matter, is lost ; so much so, that the dung is reduced one half, or two 
thirds in weight : the principal clastic matter disengaged is carbonic acid willi some am- 
monia ; and both these, if refaiined by the moisture in the soil, as has been stated before, 
are capable of becoming a useful iiouiisliment of plants. In October, 1808, Sir H. 
Davy filled a large retort, capable of containing three pints of w ater, with some hot 
feniienting manure, consisting principally of the litter and dung of cattle ; he adapted 
a small receiver to the retort, and connected the whole with a mercurial pneumatic 
apparatus, so as to collect the condensible and clastic fluids which might rise from tlie 
dung. The receiver soon became lined witli dew, and drops began in a few liours to 
trickle down the sides of it. Elastic fluid likewise w'as generated ; in three days thirty- 
five cubical indies had been formed, which, when analysed, were found to contain 
twenty-one cubical inches of carbonic acid; the remainder was hydrocarhonate mixed 
with some azote, probably no more than existed in the common air in the receiver. 'Die 
fluid matter collected in tlie receiver at the same time amounted to nearly hidf an ounce ; 
it had a saline taste and a disagreeable smell, and contained some acetate and carbonate 
of ammonia. Finding such products given off from fermenting litter, lie introduced 
the beak of another retort, filled wiih similar dung, very hot at the time, into the soil 
amongst the roots of some grass in the border of a garden. In less than a week a very 
distinct cflect was produced on the grass ; upon the sjiot exposed to the influence of the 
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matter disengaged in fermentation) it grew with much more luxuriance than the grass in 
any other part of the garden. — Besides the dissipation of gaseous matter, when ferpiont- 
ation is pushed to the extreme, there is another disadvantage in the loss of heat, wliicli, 
if excited in the soil, is useful in promoting the gennination of the seed, and in assisting 
the plant in the first stage of its growth, when it is most feeble and most liable to disease ; 
and tlie fermentation of manure in the soil must 6e particularly favourable to the wheat 
crop, in ^il^serving a genial temperature beneath the surface late in autumn and during 
winter. Again, it is a general principle in chemistry, that, in all cases of decomposition, 
substances combine much more reatiily at the moment of their disengagement, tlian after 
they have been perfectly formed. Now, in fermentation beneath the soil, the fluid matter 
produced is applied instantly, even whilst it is warm, to the organs of the plant, and 
consequently is more likely to be eflicient, than that from manure which has gone through 
the process, ainl of which all tlie princij>les have entered into new combinations. 

2273. Checkin fr fermentation by cnverbi", “ There are reasons sufliciently strong,** 
Grisenthwaite observes, to discourage the j>r.acticc of allowing dung heaps lb fennent 
and rot without interruption. It appears that public opinion has slowly adopted the 
decisions of chemical reasoning, and dung^-jnes^ as they are called, have been formed with 
a view to save what was before lost; a stratum of mould, sustaining the hi‘ap, being 
placed to receive the fluid paits, and a covering of mould being applied to prevent the 
dissipation of the aerial or gaseous products. These ]>iirposes and contrivances, unfor- 
tunately, like many of the oilier operations of husbandry, were not lUrccled by scientific 
knowledge. To cover is so commonly believed to coniine, that tliere is no wonder that 
the practical ciiltiviitor adopted it in this inst.iiice fioni sucli a consideration ; but it is in 
vain j the elasticity of the gases generated is such as no covering whatever could pos- 
sibly confine. If it weio peifectly comiKict, it could only preserve as much carbonic 
acid as is equal to the volume or bulk of air within it ; a quantity loo inconsiderable to 
1)0 regarded, could it even be saved . but every particle of it must be disengaged, and 
lost, when the co>eiing is removed.’* 

2274. Chei king fermentation by watering is sometimes recommended; but this pr.ac- 
tico is inconsistent with just chemical views. It may cool the dung for a short time; but 
moisture, as before stated, is a piincipal agent in all jirocesses of decomposition. Dry 
fibrous matter will never fennent. Water is as neiessary as air to tlic process; and to 
supply it to fermenting (bing, is to supply an .igent which will hasten its decay. In all 
cases when dung is fermenting, tliere aie simple tests by which the rapidity of the pro- 
cess, and consecpiently I he injury done, may be discovered. If a llierrnoirietcr, plunged 
into the dung, does not rise to above one hundred degrees of Fahrenheit, there is little 
danger of much .aeriform matter thing oil*. If tlie tcmpcialure is higher, the dung 
should be immediately spre.id abroatl. When a piece of paper, moistened in niurialic 
acid, held over tlie steams .irising fiom a dunghill, gives dense liiines, it is a certain test 
that the decomposition is going too far; for this indicates that volatile alkali is dis- 
engaged. 

2275. In favour of the apjdUation (f farm-yard dung in a recent statCj a great variety of 
arguments may be found in the writings of scientific agriculturists ; but the imictice of 
the best farmers, both in Scotland and in the Netherlands and other parts of the Conti- 
nent, is against the theory. 

2276. Fa) rti-yard manure in Scotland is never l.iid on the ground without being more or le'^s jireparcd. 
For turnips it is regiilurlv removed Irom the lold or stable yard belbre tlic middle or end of Apiil It ih 
tlien laid up in a regul.ir heap on a set hided spot ot gioiiiid, generally in one corner of the lielil, not niurh 
exposed to wind, nr liable to be flootlcd by w.»ter The height of the heap should seldom he less than from 
4 to 4i feet, and its breadtli, for the convenience of being turned over when necessary, and on otlier 
accounts, may be about two tliirds ot its length, sutliciently broad at Ica.st to admit two carts or more to be 
loaded at a time, as •Inay be necessary , and groat e.ire should be taken, not to put eitlier horse or 
cart upon it, which is easily avoided, by hacking the cart to the jule. and laying the dung compactly 
together with a dung fork It i.s not unii.sii.d to cover the dunghill with a coat of earth oi moss, w’hich 
keeps ill the moisture, and prevents the sun and wind from doing injury, by evaporating those fluid sub- 
stances, which arise from r valuable part ot the dung Dung, when managed in this manner, generally 
ferments very rapidly ; but it it is distovercil to be in a backward .state, it la turned over about the first of 
May, when the weather betomes warm ; and the better it is shaken about and mixed, the hooncr will the 
object in view be accomiibBhed {Ocn Rep Scot. vol. ii ) For wheat crops sown on t.illow in autumn, or 
for beans, potatoes, or otlier crops sown or planted in spring, the farm or fold yaid manure is carrit^l out at 
ditf'erent times, during the precixling summer and winter, and formiHl into large dunghills in the fields 
where they are to be used I'hese dunghills are turned one or twice, and moistem^l by watering, or 
covered by earth or mo^s, ,o as to accelerate or retard the fermentation, according to the (icriod when the 
material may be wanted for U'lC The tc.st of their fitness for thi.s purpo.se is that degree of tenderness 
which admits of the easy sepaiat.oii of the littery p.irts when a dung fork is mserted and a forkibl 
taken up. 

2277. Tlie doctrine ot' the jjroper application of manures from organised substances, 
offers an illustration of an impoilant part of the economy of nature, and of the happy 
order in which it is arranged. The death and decay (.of animal substances tend to 
resolve organised forms into chemical constituents ; and the pernicious effluvia disen- 
gaged in the process seem to point out the propriety of burying them in the soil, wliere 
tJiipy arc fitted to become the food of vegetables. The fermentation and putrefaction of 
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organised substances in the free atmosphere are noxious processes ; beneath the surface 
of the ground, they arc salutiiry operations. In tliis case the food of plants is prepared 
where it can be used ; and tliat which would offend the senses and injure the hcolUi, if 
exposed, is converted by gradual processes into forms of beauty and of usefulness; the 
fetid gas is rendered a constituent of the aroma of the flower, and what might be poison 
beconios nourishincnt to animals and ^ man. 

2iii78. To preserve dung for any time, the situation in which it is kept is of importance. 
It should, if possible, be defended from the sun. To preserve it under sheds would be 
of great use; or to make the site of a dunghill on the north side of a wall. The lloor 
on which the dung is heaped sliould, if possible, be pavxd with flat stones; and there 
should Ijo a little inclinatio?i fioin each side towards the centre, in which there should be 
drains connected with a small well, furnished with a pun 4 ^ by which any fluid matter 
may be collected for the use of the land. It too often hajipens that a dense mucilaginous 
and extractive fluid is suflered to drain away from tlie dunghill, so as to be entirely lost 
to tlic farm. 


Spct. II. Of Manures of Mineral Origin, 

2279. Earthy and saline 7nannres are piobably of more reccMit invention, and doubtless 
of more uncertain use, than those of animal aiul \egetahle origin. I'he conversion into 
original forms of matter which has belonged to living struct mes, is a pioccss that can be 
easily understood ; but it is more difficult to follow tliose opeiatious by which earthy and 
saline matteis are consolidated in tlie fibre of plants, and by wdiich they arc made .mbso- 
vient to their functions. 1 ’liese are capable of being materially elucidated by modern 
chemistiy; and shall here be considered as to the theoiy of their oi)eration and as to their 
specific kinds. 

SunsKrT. 1. Theory the Operntion of ^tincrid Manures. 

2280, Saline and calcareous suhslanccs fonn the principal fossd manures. Much has 
been written on lime and common salt, lioth in the way of speculation and leasoning 
fiom facts, which, fiom w^iiit of’ chemical knowledge, has turned to no useful account, 
and ciiltivatois till very lately contented themselves with stating that tliese substances 
acted as stimuli to (he soil, something like condiments to tlie digestive organs of animals. 
Even eliemists themselves are not yet uiianinums in all (heir opinions ; but still the result 
of their enquiries will be found of great benefit to (he scientific cultivator. 

22 s 1 . Various opinunis exist us to the rationale of the operation of mineral manures. 
“ .Some enquirers," Sir II. Uavy observes, “adopting that sublime generalisation of the 
ancient jihilosopliers, that luattei is the same in essence, and tliat the clilferent substances, 
considered as elements by chemists, aie merely dillerent ariangenients c)f the same iiicle- 
structible particles, have endeavouied to prove, that all the varieties of the principles 
found in plants, may be foimed from the substances in the atmosphcie ; and that vege- 
table life is a process in wliich bodies, that the analvtical philosopher is unable to change 
or to form, are constantly composed aiul decomposed. But the gcneial results of expe- 
riments are veiy much ojjposed to the idea of the camipositioii of the earths, by plants, 
from aiij of the elements found in the atniospliere, or in water, and there arc 
vaiious facts contradictory to the idea.” Jacqiiiii states, that the ashes of glass- wort 
( Sal sola when it grows in inland situations, affiml tlie vegetable alkali; wlicm it 

grows on the sea-shore, where compounds vvhieii ailbrd the fossil or marine alkali are 
more abundant, it yields tliat substance, Du Hamel found that plants which usually 
grow on the sea-.shoie made small progress when planted in soils containing little com- 
mon salt. The sun-flower, when growing in lands containing no nitre, docs not aflbid 
that substance ; though when wateriMl by a solution of nitre it yields nitre abundantly. 
The tables of Dc SauKsure show that the ashes of plants are similar in constitution to the 
soils in which they have vegetated. De Saussure made plants grow in solutions of dif- 

.oU. . ..ii ........ ..r .i... ....i*.. 


found that when canary birds, at the time they were laying eggs, were deprived of access 
to carbonate of lime, their eggs had soft shells ; and if there is any proce.ss for which 
nature may be conceived most likely to supply resources of this kind, it is that connected 
w ith the reproduction of the species. 

2282. It seems a fair co?iclusion, as the evidence on the subject now stands, that tlic dif- 
ferent earths and sauiic siibstance.s found in the organs of plants, are supplied by (he .soils 
in which they grow ; and in no cases compo.scHl by new arrangements of the elements in 
air or w^ater. What may be oqr ultimine view of the laws of cliomistry, or how far our 
ideas of elementary principles may be simplified, it is impossible to say. We can only 
reason from facts. We cannot imitate the pow'crs of composition belonging to vegetable 
structures ; but at least we can understand them ; and lus far as our reseai ches have gone, 
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it appears that in vegetation compound forms arc uniformly produced from simple ones ; 
and the elements in the soil, the atmosphere, and the earth absorbed and made parts of 
beautiful and diversified structures. The views which have been just developed load to 
correct ideas of the operation of those manures which are not necessarily the result of 
decayed organised bodies, and which are not composed of dillerent proportions of carbon, 
hydrogen, oxygen, and azote. They must produce their cfl'ect, either by becoming a 
constituent part of the plant, or by acting upon its more essential food, so as to render it 
more fitted for the purposes of vegetable life. 

Subsect. 2. Of the different Species of Mineral Manures. 

2283. Alkaline earths^ or alkalies and their combinatiomt which are found unmixed with 

the remains of any organised beings, are the only substances which can with propriety be 
called fossil inanuies. only alkaline cardis which have been hitherto applied in this 

way arc lime and magnesia ; though potassa and soda, the two fixed alkalies, are both 
used to a limited extent in certain of tlieir chemical compounds. 

2284. 'IVie most com man form in which Ihne is found on the surface of the earth, is in a 
state of combination with carbonic acid or fixed air. If a piece of limestone or chalk be 
tlirown into a fluid acid, there will be an elFervesreiiee. This is owing to the escape of 
the carbonic acid gas. The lime becomes dissolved in the liquor. When limestone is 
strongly heated, the carbonic acid gas is expelled, and then iii.vhing remains but the pure 
alkaline earth ; in this case there is a loss of weight; and if the file has been very high, 
it .approaches to one half the weight of the stone; but in common case limestones, if 
well diied before binning, do not lose much more than 35 to 40 per cent, or from seven 
to eight paits out of twenty. 

2285. Jr/icn burnt h/ne u exposed to the abnospherey in a certain time it becomes mild, 
.and is the same substance as that precipit.ited from linic-watcr ; it is combined with car- 
bonic acid gas. Quicklime, when first made, is caustic and burning to tlie tongue, 
renders vegetable blues green, and is soluble in w.atcr ; but when combined with carbonic 
acid, it loses all these properties, its soliiliility, and its taste : it reg.ains its power of elfcr- 
vescing, and becomes tJic same chemical substance as chalk or limestone. Very few 
limestones or chalks consist entirely of lime and carbonic acid. Tlie statuary marbles, 
or certain of tlie ihoinboidHl spf.rs, arc almost the only jnirc species; and the difleicnt 
properties of limestones, botli as maiiuies and cements, depend upon the nature of the in- 
gredient mixed in the limestone ; for the true calcaieous element, the carbonate of lime, 
is uniformly the same in n.ituie, properties, and efleets, and consists of one proportion of 
carbonic acid 41*4, and one of lime 55. When a limestone does not copiously eifervescc 
in acids, and is sutficiently hard to sciatch glass, it contains silicious, and probably 
aluminous earth; wiien it is deep brown or red, or stiongly ooloured of any of the 
shades of brown or yellow, it contains oxide of iron ; wlicn it is not sufficiently hard 
to scratch ghiss, but etlervesccs slowly, and makes the acid in whicli it cflervesccs milky, 
it contains magnesia ; and when it is black, and emits a fetid smell if rubbed, it contains 
coaly or bituminous nuatter. 13eforc any opinion can be foirned of the manner in which 
the different ingredients in limestones nicMlify their properties, it will be necessary to con- 
sider the operation of pure lime as .a manure. 

228G. Quicklimcj in its pure slalCy whether in powder or dissolvcdnn W’ater, is injurious 
to plants. In several instances grass lias been killed by watering it with lime-water. 
But lime, in its state of combination with carbonic acid, is a useful ingredient in soils. 
Calcareous earth is found in the ashes of tlie greater number of plants ; and exposed 
to the air, lime cannot long continue caustic, for the reasons tliat were just now assigned, 
but soon becomes united to caibonic acid. When newly burnt lime is exposed to air, it 
soon falls into pow^der : in this case it is called slacked lime ; and the same effect is 
immediately produced by throwing water upon it, when it heats violently, and the water 
disappears. Slacked lime is merely a combination of lime, with about one third of its 
weight of w.ater ; i. e fifty-five parts of lime absorb seventeen parts of water ; and 
in this case it is conijiosed of a definite pioportion of water, and is called by chemists 
hydrate if hme ; and when hydrate of lime becomes carla)nate of lime by long exposure 
to air, the water is expelled, and the caibonic acid gas lakes its place. When lime, 
wliether freshly burnt or slacked, is mixed with an;, moist fibiXMis vegetable matter, there 
is a strong action between the lime and the vegetable matter, and they form a kind 
of compost together, of which a part is usually soluble in water. By this kind of oper- 
ation, lime renders rnatier which w'.as before compar.atively inert, nutritive; and as 
charcoal and oxygen abound in all \egetable matters, it becomes at the same time con- 
verted into carbonate of lime. 

2287. Mild limey powdered limestone y marlsy or chalkst have no action of this kind 
upon vegetable matter ; they prevent the too rapid decomposition of substances already 
dissolved ; but they have no tendency to fonn soluble matters. It is obvious from these 
circumstances, that the operations of quicklime, and marl, or chalk, depend upon prin- 
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ciplea altogether (lifTerent Quicklime, in being applied to land, tends to bring any hard 
vegetable matter that it contains into a state of more rapid decomposition and sotution, 
so as to render it a proper food for plants. Chalk, marl, or carbonate of lime, will 
only improve tlie texture of the soil, or its relation to absorption ; it acts merely as one 
of its earthy ingredients. Chalk has been recommended as a substance calculated 
to correct the sourness of land. It ^ould surely have been a wise practice to ha\e 
previously ascertained the certainty of this existence of acid, and to have dcte^iined its 
nature, in order that it might !)e elFecfiiolly removed. The ftict really is, that no soil was 
ever yet found to contain any notable quantity of uncoinbined acid. 'I'he acetic and 
carbonic acids are the only two that arc likely to be generated by any spontaneous 
decomposition of animal or vegetable bodies, and neither of these has any fixity wdieii 
exposed to the air. Chalk liaving no power of acting ou animal and vegetable sub- 
stances, can be no otherwise serviceable to land than as it alters its texture. Quicklime, 
when it becomes mild, operates in tlie same manner as chalk ; but in the act of becoming 
mild, it prepares soluble out of insoluble matt'T. Bouillon la Grange says that gelatine 
oxygenised becomes insoluble, and vegetable extract we know becomes so from the same 
cause ; now lime has the property of attracting oxygen, and, consequently, of restoring 
the property of solubility to those substances which have been deprived of it, from a com- 
bination with oxygen. Hence the uses of lime on peat lands, and on all soils containing 
an excess of vegetable insoluble matter. ( Orisentliivaile. ) 

2ii88. Marl, and e^^cn shrll sand, have been known to art chemically on peat bogs, and 
to produce astonishing benefits. True and genuine peat bogs contain a considejable 
quantity of an acid which has some aflinity to gallic acid, and often yield phosplioric acid 
to analysis. It appears to be these acids whicli confer on peat eaith its Jiiglily antiseptic 
qualities, and prevent the complete decay of woody fibre in such situations. When either 
true marl or shell sand is laid as a manure in such soils, a rapid decomposition of the vege- 
table matter takes place, owing to the calcareous matter uniting w’ith the acid which 
before impregnated the woody fibre; and such land soon beiomcs vciy productive, pro- 
bably also because the carbonic acid of the marl and shell sand is applied to the growtii 
of living vegetables as it is gradually disengaged by the union of these acids with 
the lime. ( T. S. 2*.) 

2289. Eff'ect of lime on wheat trnps. When lime is employed upon land where 
any quantity of animal matter is present, it occasions the evolution of a quantity of 
ammonia, which may, peihaps, be imbibed by the leaves of jilants, and aftci wards undergo 
.some change so as to form gluten. Jt is upon this circumstance (hat the operation of 
lime in the jireparation for wheat crops depends; and its efficacy in fertilising peat, and 
in bringing into a state of cultivation all soils abounding in hard roots, dry fibres, or inert 
vegetable matter. .s 

2290. General principles for npjih/wg lime. The solution of the question whether 
quicklime ought to be applied to a soil, depends upon the quantity of inert vcgetalile 
matter that it contains. The solution of the question, w^licther marl, mild lime, or 
powdered limestone ought to be applied, depends upon the quantity of calcareous matter 
already in the soil. All soils which do not effervesce with acids are improved by mild 
lime, and ultimately by quicklime ; and sands more tlian clays. Wlien a soil, deficient 
ill calcareous matter, contains mucli soluble vegetable manure, llie application of quick- 
lime should alw'ays be avoided, as it either tends to decompose the soluble matters by 
muling to their carbon and oxygen so as to become mild lime, or it combines wdtli the 
soluble matters, and forms coinpouiuls having less attraction for water than the pure 
vegetable substance. The case is the same with respect to most animal manures; but 
the o]>eration of the lime is diiferent in different cases, and depends uj)on the nature of 
the animal matter. Lime forms a kind of insoluble soap with oily matters, and then 
gradually decomposes them by separating from them oxygen and carbon. It combines 
likewise wdtli the animal .acids, and probably assists their decomposition by abstracting 
carbonaceous matter from them combined with oxygen ; and consequently it must render 
them less nutritive. It tends to diminish, likewise, the nutritive powers of albumen from 
the same causes ; and always destroys, to a certain extent, tlie efficacy of animal manures, 
either by combining witli ceitain of their elements, or by giving to them new arrange- 
ments. Lime sliould never be applied with animal manures, unless they arc too rich, or 
for the purpose of preventing noxious effluvia. It is injurious when mixed with any 
common dung, and tends to render the extractive matter insoluble. According to 
Cliaptal {Chifine appliqnee, i. 153.), Kmc forms insoluble composts with almost all 
animal and vegetable substances that are soft, and thus destroys their fermentative pro- 
perties. Such compounds, however, exposed to the continued action of the air, alter in 
course of time ; die lime becomts carbonate ; the animal or vegetable matters decompose 
by degrees, and furnish new products as vegetable nourishment. In tJiis view. Kmc 
presents two great advantages for the nutrition of plants ; the first, that of disposing 
certain insoluble bodies to form soluble compounds ; the second, that of prolonging the 
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acUon and nutritive qualities of substances, beyond the term during wliich they would be 
retained if lliese substances were not made to enter into combination with lime. Thus 
the nutritive qualities of blood, as it exists in the compound of lime and blood known as 
fcugarl)aker’s scum, are moderated, prolonged, and given out by degrees ; blood alone, 
applied directly to the roots of plants, will destroy them with few or no exceptions. 

2291. Ltnie py'omotes fennentation. In those cases in which fermentation is useful to 
produce Thutnment from vegetable substances, lime is always efficacious. Some moist 
spent tanners’ bark was mixed with one fifth of its weight of quicklime, and suffered 
to reimiiri in a close vessel for three months; the lime had become coloured, and was 
effervescent : when water was boiled upon the mixture, it gained a tint of fawn-colour, 
and by evaporation furnished a fawn-coloured jmwder, which must have consisted of* 
lime united to vegetable matter, for it burnt when strongly heated, and left a residuum 
of mild lime. 

2292. jyifferent kinds of limestones have different effects. The limestones containing 
alumina and silica are less fitted for the purposes of manure than pure limestones ; but 
the lime formed from tliem has no noxious quality. Such stones arc less efficacious, 
merely because they furnish a smaller quantity of quicklime. There is ver)^ seldom 
any considerable portion of coaly matter in bituminous limestones ; never as much as 
jive parts in 100 ; but such limestones make very good Ihne. The carbonaceous matter 
can do no injury to tlie land, and may, under certain circu..istances, become a food of 
the plant. 

22911. The subject of the application of the ma "ncsian Umeslnne is one great interest. 

It had been long known to fanners in the neighbourhood of Doncaster, that lime made 
from a certain limestone, when ai)plied to the land, often injured the ciops considerably. 
Tennant, in making a series of experiments upon this peculiar calcareous substance, 
fqiind that it contained magnesia; and on mixing some calcined magnesia w ith soil, 
in which he sowed diflercnt seeds, he found that they cither died or vegetated in a 
very imperfect manner, and the jilants were never healthy. With groat justice and 
ingenuity he referred the bad effects of the peculiar limestone to the magnesian earth 
it contains. 

2294. Ma^^ncsian limestone is used with fiood effect in some cases. INfagnesia has a 
much weaker attraction for carbonic acid than lime, and will lejuaiii in the state of 
caustic or c-tilcined magnesia for many months, though exposed to the air ; and, as long as 
any caustic lime remains, the magnesia cannot be combined with carbonic acid, for lime 
instantly attracts carbonic acid fiom magnesia. When a magnesian limestone is burnt, 
the magnesia is deprived of carbonic acid much sooner than the lime ; and, if there is not 
much vegetable or animal matter in the soil to supply by its decomposition carbonic acid, 
the magnesia will remain for a long while in the caustic state, in which state it acts as a 
poison to certain vegetables ; and that more magnesian lime ntay be used upon rich 
soils, seems to be owdng to the circumstance, that the decomposition of the manure in 
them supplies carbonic acid. Magnesia in its mild slate, i. c. I’lilly combined with car- 
bonic acid, seems to be always a useful constituent of soils. Carijonate of magnesia 
(procured by boiling the solution of magnesia in superc.ubonate of potassa) was tluovvn 
upon grass, and upon growing wheat and barley, so as to render the siuface white, but 
tlie vegetation was not injured in the slightest degree; and one of the most feitile 
parts of Cornwall, the Lizard, is a district in wdiich the soil contains mild magnesian 
earth. It is obvious, from what has been said, that lime from tlie magnesian limestone 
may be applied in hirge quantities to peats; and that wheic lands have been injured 
by tlie api)lication of too large a quantity of magnesian lime, peat will be a proper and 
efficient remedy. 

2295. A simple test <f magnesia in a limestone is its sliglit effervescence w'ith acids, and 
its rendering diluted nitric acid, or aqua fortis, milky. From the analysis of Tennant, it 
appears to contain from 20 to 22*5 magnesia ; 29*5 to 91*7 lime; 47*2 carbonic acid; 
0*8 clay and oxide of iron. Magnesian limestones arc usually of a brown or pale yellow 
colour. They are found in Somersetshire, T Leicestershire, Dei byshire, Shrojishirc, 
Durliam, and Yorkshire ; and in many parts of Ireland, particularly near Belfast. In 
general, when limestones are not magnesian, their purity will be indicated by their loss 
of weight in burning ; the more they lose, the larger is the quantity of calcareous 
matter they contain. The magnesian limestones contain more carbonic acid than the 
common limestones; and I have found all of them lose more than half their w'cight by 
calcination. 

2296. Gypsum, Besides being used in the forms of lime and carbonate of lime, cal- 
careous matter is applied for the purposes of agriculture in other combinations. One of 
tlicsc bodies is gypsum or sulphate of lime. This subvtance consists of sulphuric acid 
(the same body Uiat exists combined with water in oil of vitriol) and lime ; and when 
dry it is composed of 55 parts of lime and 75 parts of sulphuric acid. Common gypsum 
or selenite, such as that found at Shotover Hill, near Oxford, contains, besides sul- 
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phuric acid and lime, a considerable quantity of water ; and its composition may be 
tlius expressed; sulphuric acid one proportion 75 ; lime one proportion 55 ; water two 
projiortions 34. 

2297. TAt* 7iature gy/wtvm is easily demonstmtcd : if oil of vitriol be added to 
quicklime, there is a violent lieat produced ; when the mixture is ifrnited, water is given 
off, and gypsum alone is the result, if the acid has been Used in sufHciciit quantity ; and 
gypsum mixed with quicklime, if the quantity has been deficient. Gypsum, free from 
water, is sometimes found in nature, when it is called anhydrous selenite ; it is distin- 
guished from common gypsum by giving off no water when heated. When gypsum, free 
from water, or deprived of water by lieat, is made into a paste w ith water, it rapidly sets 

*liy combining with tliat fluid. Plaster of Paris is powdered dry gy]isiiin, and its jiro- 
perty as a cement, and its use in making casts, dejiend upon its solidifying a certain 
quantity of water, aiul making w'itli it a coherent mass. Gyiisinn is soluble in about 500 
times its weight of cold water, and is more soluble in hot w'.ater ; so that wlieii w ater has 
been boiled in conhict with gypsum, crystals of this substance are deposited as tlie water 
cools. Gypsum is easily distinguished by its jmiperties of aflbrding iirecipitates to 
solutions of oxalates and of Iwirytic salts. It has been much used in America, where 
it was first introduced by Franklin on his return from I'aris, wliere he luid been mucli 
struck with its effects. He sowed the words, This has been soum w^i gtypsinn, on n 
field of liicern, near Washington ; the eflects astonished eveiy passenger, aiul the use 
of the iiianure quickly became general, and signally efficacious. It has been advan- 
tageously used in Kent, hut in uuist counties of lOnglaud it lias failed, though tried in 
various w^ays, and upon difierent crojis. 

2298. Ven/ fliscordant ^intiutra have been foryned as to the mode of ojjeraUon if gi/psvnu 
It has been supposed by some poisons to act by its pow'cr of attracting moisture from the 
air; but this agency must be comparatively insignilitant. When comlnned w4lh water, 
it retains that fluid too powerfully to yield it to the roots of the iihint, and its adhesive 
attraction for moisture is incoiishlerabic ; (he small quantity in wdiicli it is used likewise 
is a circumstance Jiostile to tin’s idea. It has been cironeously said, that gypsum assi.sts 
tlie putrefaction of animal substances, and iJie decomposition of manure, 

2299. The as/iCK <f soDitfoDi, efover, and lye grass^ afford considerable qiiantilicA of 
gypsum i and tlie sub'-tance piobalily is intimately combined as a necessary part of their 
woody tihre. If this be allowed, it is easy to explain the reason why it operates in sucli 
small quantities; for tlie wliole of a clover croj), or saintfoin crop, on an acre, according 
to estimation, would afford by incineration only three or four bushels of gypsum. The 
reason why gypsum is not generally efiicacioiis, is probably because most cultivated soils 
contain it in sufficient quantities for the use oiF llie grasses. In tlie common course of 
cultivation, gypsum is fuiiiislied in the manure; for it is contained in stable dung, and in 
tbc dung of all cattle fed on grass : and it is not taken up in corn crops, or crops of peas 
and licaiis, and in very small quantities in turnip crops ; but where lands arc exclusively 
devoted to pasturage and hay, it will be continually consumed. Sliouid tlicsc statements 
be confinricd by future euquiiics, a practical inference of some value may be derived from 
tlieni. It is possible, tUat lauds which li.ive ceased to hear gooil crojis of clover or artificial 
grasses, may he restored by being maiuired with gypsum, 'i'liis substance is found in 
Oxfordshire, Gloucestershire, Somersetshire, Derbysliiie, Yorksluie, &c., and requires 
only pulverisation for its jirepaiatioii. 

Upiui the use of sulphate af irofiy or green vitriol^ which is a salt produced 
from peat in Bedfordsliire, some very interesting documents lia\e been pnaluced by 
Dr. IVarson ; and tlierc is little doubt that the jieat salt and tlic vitiiolic water acted 
chiefly by jiroducing gypsum. The soils on which botli are efficacious are calcareous ; 
and sulphate of iron is decomposed by (he carbonate of lime in siicli soils. The sul- 
phate of iron consists of sulpfmric acid and oxide of iron, and is an acid and a \ery 
soluble salt; when a solution of it is mixed w'itli carbonate of lime, the sid})hnric acid 
quits the oxide of iron to unite to the lime, and the compounds produced arc insipid and 
com paratively in.sol uble. 

2.301 . Vitriolic impregnations in soils where there is no calcareous matter are injurious ; 
but it is prolKibly in consequence of their supplying an excess of ferruginous matter 
to the sap. Oxide of iron, in small quantities, foims a useful part of soils; it is found 
in the ashes of plants, and probably is hurtful only in its acid combinations. The ashes 
of all peats do not afford gypsum. In general, when a recent peat-ash emits a strong 
smell, resembling that of rotten eggs when acted upon by vinegar, it will furnish 
gypsum. There is a curious agency of iron in soils which may here be mentioned. Soils 
containing iron at a minimum of oxidation decompose carbonic acid ; the oleaginous 
parts of manures, by converting ?lie brov/n oxide, which occurs in every soil, into that 
with a minimum of oxygen, form a substance capable of aiding the nutrition of plants, 
by aflbrding them carbon from carbonic acid. (T.) 

2302. Phosphate of lime is a combination of plio.spboric acid and lime, one proportion 
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of each. It is a compound insoluble in pure water, but soluble in water containing any 
acid matter. It forms the greatest part of calcined l)oncs. It exists in most excremen- 
titious substances, and is found both in the straw and grain of wheat, barley, oats, and 
rye, and likewise in beans, peas, and tares. It exists in some places in these islands 
native, but only in very small quantities. Pliosphatc of lime is generally coriveyc<l to the 
land in the composition of other manure, and it is probably necessary to corn crops and 
other white crops. 

2303. Bone-ashes calcined and ground to powder will probably be found useful 

on arable lands containing much vegetable matter, and may perhaps enable soft peats to 
produce wheat j but the powdered bone in an uncalcined state is much to be preferred in 
all cases when it can be procured. * 

2304. The saline comjminds of magnesia will require very little discussion with regard 
to their uses as manures. In combination with sulphuric acid, magnesia forms a soluble 
salt. This substance, it is stated by some enquirers, has been found of use as a manure; 
but it is not found in nature in sufficient abundance, nor is it capable of being 
made by art sufficiently cheap to be of useful application in the common course of 
husbandry. 

2305. Wood-ashes consist princijKilly of die vegetable alkali united to carbonic acid ; 
and as this alkali is found in almost all plants, it is not dilHciill to conceive that it may 
form an essential part of their organs. The general tendency (»f rlu* alkalies is to give 
solubility to ^egetablc matters ; and in this way they may lender carboii'iccoiis and other 
substances capable of being hiken up by the tubes in the radical fibres of }jiatAts. Vege- 
table alkali likewise has a strong attraction for water, and even in small quantities 
may tend to give a due degree of moisture to the soil, or to other manures ; tliougl) tliis 
operation, from the small quantities used or existing in the soil, can be only of a 
secondary kind. 

2300. The mineral alkali or soda is found in the ashes of sea- weed, and may be pro- 
cured by certain chemical agencies from common salt. Common salt consists of the 
metal named sodium, combined with chlorine ; and pure soda consists of tlie same metal 
united to oxygen. Wiieii water is present, whicii can afford oxygen to the sodium, soda 
may be obtained in several inodes from ‘all. The same reasoning will apply to the 
operation of the pure niliieral alkali, or the caibonnted alkali, as to that of the vegetable 
alkali ; and when common salt acts as a manure, it is probably by entering into the 
composition of the plant in the same manner as gypsum, phosphate of lime, and tlie 
alkalies. Sir John Pringle has stated, that salt in small quantities assists the decomposi- 
tion of animal and vegetalilc matter. This circumstance may render it useful in certain 
soils. Common salt, likewise, is offensive to insects. In small quantities it is sometimes 
a useful manure, and it is probable tliat its eflicacy depends upon many combined causes. 
Some persons have argued against tl»c employment of salt ; because, wlien used in 
large quantities, it either does no good, or renders tlie ground sterile; but tJiis is a 
very unfair mode of reasoning. Th«it siilt in large quantities rendered land barren, 
was known long before any records of agricultural science existed. We read in the 
Scriptures, that Abimelech took the city of Shcchein, “ajul beatdywn the city, and sowed 
it witli salt;” that the soil might he for ever unfruitful. Virgil reprobates a salt 
soil ; and Pliny, though he rccoinmonds giving salt to cattle, yet aflirms, that when 
strewed over land it renders it barren. Put these are not arguments against a proper 
application ^f it. Refuse salt in Cornwall, which, however, likewise contains some of 
tlie oil and exuvia; of fisli, has long been known as an admirable manure ; and the 
Cheshire farmers contend for the benefit of the peculiar produce of their county. It is 
not unlikely, that the same causes as those which act in modifying the operation of gyp- 
sum influence tlie effects of salt. Most lands in ties island, paiticiiUily those near the 
sea, probably contain a sufficient quantity of salt for all^tiie jiurposes of vegetation ; and 
in such cases the supply of it to tlic soil will not only be useless, but may be injurious. 
In great storms the spray of the sea lias been carried more than fifty miles from 
the shore; so that from this source salt must be often supplied to the soil. Salt is 
found in almost all sandstone rocks, and it must exist in the soil derived from these rocks. 

It is a constituent likewise of almost every kind of animal and vegetable manure. A va- 
riety of curious and often contradictory experiments on this subject will be found in The 
Gardener s Magaxinet vols. ii. and iii. 

2307. Other compounds* Besides these compounds of the alkaline earths and alkalies, 
many others have been recommended for tlic purposes of increasing vegetation ; such are 
nitre) or the nitrous acid combined with potassa. Sir Kenclm Digby states that he made 
barley grow very luxuriantly by watering it with a very weak solution of nitre ; but he is 
too speculative a writer to awaken confidence in his res!ilts. This substance consists of 
one proportion of azote, six of oxygen, and one of potassium ; and it is not unlikely 
that it may furnish azote to form albumen or gluten in those plants which contain 
them ; but the nitrous salts arc too valuable for other purposes to be used as manures. 
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Dr. Home states that sulphate of potassa, which was just now mentioned as found in the 
ashes of some peats, is a useful manure : but Naismith (^Eleinents of Agriculture^ p. 78.) 
questions his results ; and quotes experiments hostile to his opinions, and, as he conceives, 
unfavourable to the efficacy of any species of saline manure. Much of the discordance of 
tlie evidence relating to the efficacy of ^line substances depends upon the circumstance 
of their having been used in different proportions, and, jn general, in quantities much 
too large. 

2308. Solutions oj saline substances were used twice a week, in tlie quantity of 
two ounces, on spots of grass and corn, sufficiently remote from each otlier to prevent any 
interference of results. 'I'he substances tried were bi-carbonate, sulphate, acetate, nitrate, 

^nid muriate of potassa ; sulphate of soda ; and sulphate, nitrate, muriate, and carbonate 
of ammonia. It was found, that, in all cases when the qiiauMy of the salt equalled one 
thirtieth part of the weight of the water, the effects wore injurious ; but least so in the 
instance ^ the carbonate, sulphate, and muriate of ammonia. W lien the quantities of the 
salts were one tliree-hundredth part of tlie solution, the elTects were dirterent. The plants 
watered with the solutions of the sulphates grew' just in the same manner as similar plants 
watered with rain-water. Those acted on by the solution of nitre, acetate, and cai bonate 
of potass, and muriate of ammonia, grew rather better. Those treated with the solution 
of carbonate of ammonia grew most luxuriantly of all. This last result is what iniglit l>e 
expected, for carbonate of ammonia consists of carbon, hydrogen, azote, and oxygen. 
'J'here was, luiwever, another result which was not anticipated ; the plants watered with 
solution of nitrate of ammonia did not grow’ better than those watered witli rain-w’atei . The 
solution redtlencd litmus paper ; and probably the free acid exerted a prejudicial effect, 
and interfered with the result. 

2309. Soot iloubtless ow es part of its efficacy to the ammoniacal salts it conhiins. I’lie 
liquor producetl by the distillation of coal contains carbonate and acetate of ammonia, and 
is said to be a very good manure. 

2310. Soapns' wnslc has been recommended as a manure, and it has been supposed 
tliat its efficacy depended upon the diflcreiit saline matters it contains ; hut their quantity 
is very minute indeed, and its ])rincipal ingredients arc mild lime and quicklime. In 
the soapers* w aste, from the best manufactories, there is scarcely a trace of alkali. Lime, 
intiistened with sea-w'atcr, affords more of this substance, and is said to have been used in 
some cases with more benefit than common lime. 

2311. The result of Sir JI. JJovi/s dtscusmm as to the extent of the effects of saline sub- 
stances on veqelaliun is, that except the ammoniacal coinpoinuls, or the compounds con- 
taining nilnc, acetic, and carbonic acid, none of them can afford by their decomposition 
any of the common principles of vegetation, viz. carbon, hydrogen, and oxygen. ^J’he 
alkaline siilplmtes and the ciirthy muriates are so seldom found in plants, or are found in 
sueh minute quantities, tliat it can never be an object to apply them to the soil. I’he 
earthy and alkaline substances seem never to be formed in vegetation ; and there is every 
reason to believe that tliey are never decomposed ; for, after being absoi bed, they are 
found in the ashes. The nietallie bases of them cannot exist in contact with aqueous 
fluids ; and these metallic bases, like other metals, have not as yet been resolved into any 
otlier forms of matter by artificial processes; they combine readily with other elements, 
but they remain indestructible, and can be traced undiininisbed in quantity through their 
diversilied combinations. 


Chap. III. 

Of the Agency of Jlcat, Light, Electricity, and Water, in Vegetable Culture. 

2.312. The particular agency of heat, light, and water, in vegetation and culture, baa 
been so frequently illustrated, tliat it only remains to give a general idea of their natures, 
and to offer some remarks on electricity. 

Sect. I. Of Heat and Light. 

2313. The heat of the sun is the cause of growth, and its light the cause of maturity, in 
the vegetable kingdom. This is universally acknowledged : animals will live without 
light or with very little ; but no plants whatever can exist for any time without tlie pre- 
sence of this element. The agency of electricity in vegetation is less known. 

2814. Two opinions are curreiU respecting the nature if heat. By some philosophers it 
is conceived to be a peculiar subtile fluid, of which the particles repel each other, but 
have a strong attraction for the particles of other matter : by others it is considered as a 
motion or vibration of the particles of matter, wliich is supposed to differ in velocity in 
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different cases, and thus to produce the dilTcreut degrees of temperature. Whatever 
decision be ultimately made respecting these o])inions, it is certain that there is matter 
moving in tJie space between us and tJie heavenly iMnlies capable of communicating heat ; 
the motions of which arc rectib'ncal : thus the solar rays produce heat in acting on the 
surface of tl>e earth. The beautiful experiment of Dr. Herschel have shown that there 
are rays transmitted from the ^un which do not illuminate, arul which yet produce more 
beat tlian the visible rays ; and Ritter and Dr. Wollaston have shown that there are other 
invisible rays distinguished by their chemical »‘freots. 

S2flI5. Heat is tadialPil by the sun to the earth j and if suffered to accumulate, Dr. 
Wells observes, would quickly de?itroy the present coiistilution of our globe. This evil 
is prevented by tlic radiation of heat from tlie earth to the heavens, during the night, when 
it receives from tlicm little or no heat in return. Rut through tJie wise economy of means, 
which is witnessed in all the operations of nature, the prevention of this evil is made the 
source of great positive good ; for the surface of the earth, having thus become colder 
tliau the neighbouring air, condenses a part of the watery vapour of the atmosphere into 
dew, the utility of which is too manifest to require elucidation. This fluid appears chiefly 
where it is most wanted, on herbage and low ))lants, avoiding, in great measure, rocks, 
bare earth, and considerable masses of water. Its production, too, lends to prevent the 
injury that might arise from its own cause ; since the precipitation of water, upon the 
tender parts of plants, must in them lessen the cold which occasi,<ns it. The prevention, 
either wholly or in part, of cold, from radiation, in substances on the ground, by the 
interposition of any solid body between them and the sky, arises in the tollowing man- 
ner : the lower body radiates its heat upwards, as if no other intervened between it and 
the sky j but the loss, which it hence suffers, is more or less compensated by what is radi- 
ated to it, from the body above, the under surface of which possesses always the same, 
or very nearly the same temperature as the air. 'I'lie manner in >\hich clouds prevent, or 
occasion to be small, the appearance of a cold at night, upon the surface of tlie earth, is 
by radiating heat to the cartli, in return for that v^hich they inteicept in its progress fiom 
the earth towards the hea>ens. For although, upon the sky becoming suddenly cloudy 
during a calm night, a naked thermometer, suspended in the air, commonly rises or .'3 
degrees, little of this rise is to be attributed to the heat evolved by the condensariori of 
W’atcry vapour in tlie atmosphere; for the heat so extricated must soon be dissipated, 
whereas the elfect of greatly lessening, or preventing altogetlier, the ajipearauce of a 
superior cold on tlic earth to that of the air, will be produced by a cloudy sky, during 
the whole of a long night. 

23 If). Hnne clouds^ near the earthy reflect back the heal they receive from if by radiation. 
But similar dense clouds, if very high, though (hey equ.jlly intercept the communication 
of the earth with the sky, yet being, from their elevated situation, colder than the earth, 
will radiate to it loss heat than they receive from it, and may, consequently, admit of 
bodies on its surface becoming several degrees colder than tlie air. Islands, and parts of 
continents close to the sea, being, by tlicir situations, subject to a cloudy sky, will, from 
the smaller quantity of heat lost by them ibrough radiation to the heavens, at night, in 
addition to the reasons commonly assigned, be less cold in winter than countries con- 
siderably distant from any ocean. Rut the chief cause w by islands, and the coasts of 
the ocean, are more temperate than continents and inland situations is, that the tem- 
perature of the ocean a little from the surface, and where not cooled by contact with ice, 
is very uiiifonnly about 54° Fahr. in all latitudes. The ocean is the great eciualiser of 
heat. (T.) b J 

2317. Fogs, like clouds, will arrest heat, which is radiated up wauls by the earth, and if 
they are very dense, an<l of considerable perpendicular extent, may remit to it as mucli as 
tijcy receive. Fogs do not, in any instance, furnish a real exception to tl«c general rule, 
that whatever exists in the atinosj)hcre, capable of sto]>i#ng or impeding the passage of 
radiant heat, will prevent or lessen the appearance at night of a cold on the siiifaco of 
the earth, greater tl mu that of the neighbouring air. The water deposited upon tlic 
earth, during a fog at night, may sometimes be derived from two diflerent sources, one 
of which is a precipitation of moisfure from a considerable part of the atmosphere, in 
consequence of its general cold ; the other, a real formation of dew, from the condens- 
ation, by means of the superficial cold of the gioui 1, of the moisture of thift portion of 
the air which comes in contact with it. In sucli a state of things, all bodies will 
liecome moist, but those especially which most readily attiact dew in clear weather. 

2Slfl. When bodies hi(ome cold by radiation, the degree of effect observed must depend, 
not only on their radiating power, imt in part also on the greater or less ease with wliich 
they can derive heat, by conduction, from warmer substances in contact with them. 
Bodies, exposed in a clear night to the sky, must radiate as much heat to it during the 
prevalence of wiiul, as they would do if the air w'ere altogether still. Rut in the former 
cast*, little or no cold will be observed ui)on them above that of the atmosphere, as the 
frequent application of warm air must quickly return a heat equal, or nearly so, to that 
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wliich tliey ImJ lost by radiation. A slight agitation of the air is sufficient to produce 
some eifect of this kind ; though, as has already been said, such an agitation, when the 
air is very pregnant with moisture, wdll render greater the quantity of dew; one requisite 
for a considerable production of tliis fluid being more increased by it, than anotJier is 
diminished. 

231 i>. It has been remarked that tiii\urtful effects of cold occur chkjiy in hollow places. 
If tins be restricted to what happens on tlio serene and calm nights, two reasons from 
different sources are to be assigned for it. The first is, that the air being stiller in such 
a situation, than in any otlicr, the cold, from radiation, in the bodies contained in it, 
will b<li less diminished by renewed applications of warmer air ; the second, that from the 
longer continuance of llie same air in contact with the ground, in depressed places than 
ill others, less dew will be deposited, and therefore less li.at extricated during its 
formation. 

2320. An observation closely connected with the preceding, luimcly, that, in clear nnd 
siUl nights, froils are less severe upon the lulls, than in the neighbouring jdatns, has excited 
more attention, chiefly from its contradicting wiiat is commonly regarded an establislied 
fact, that the cold of tlie atmosphere always increases with the distance from tlie earth. 
But on the contrary the fact is certain, that, in very clear and still iiiglits, tlie air near to 
the eaitli is colder than that which is more distant from it, to the height of at least 220 
feet, this being the greatest to which experiments relate. If then a hill be supposed to 
rise fioin a plain to the height of 220 feet, having upon its simimit a small flat surface 
covered with grass; and if the atmosplicre, dining a calm and serene night, be admitted 
to be 10® warmer there than it is near the surface of the low grounds, which is a less 
difference than what sometimes occurs in such ciicumstances, it is manifest that, should 
both the grass upon the hill, and that upon the plain, acquire a cold of 10® by radiation, 
the former will, notwithstanding, be 10® wanner tlian the latter. Hence also the tops 
of trees are sometimes found dry when the grass on the giouiid’s surface has been found 
covered with dew. 

2321. A veiif slight covering will exclude much cohU I had often, observes Dr. Wells, 
in llie piidc of half knowledge^ smiled at (he means frequently em[)lo)ed by gaidencrs, 
to protect tender plants from cold, as it appeared to me impossible that a thin mat, or 
any such flimsy substance, could pievent them from atUiiuiug (he temperature of the 
atmosphere, by wliicli alone 1 thought them liable to be injured. But, when I had 
learned that bodies on the suiface of tlie eaith become, during a still and serene night, 
colder than the atmosphere, by ratlialing llieir heat to the heavens, I peieeived imme- 
diately a just reason for the practice, which 1 had before deemed useless. Being desirous, 
liowx'vei, of aeqiiiiing some precise information on this subject, I fixed, perpendicularly, 
in the caitli of a giass-plot, four small sticks, and over (heir upper extremities, which, 
were six inches above the grass, and formed the corners of a square, (ho sides of 
wdiicli were tw o feet long, drew lightly a very thin cambric handkerchief. In this dis- 
position of things, therefoie, nothing existed to prevent tlie free jiassage of air from the 
exposed grass, to that which was sheltered, except the four small slicks, and there was 
no substance to radiate heat downwaids to the latter grass, excejit the cainhric iiandker- 
chief. The teinpeiature of the grass, w'liicli was thus shielded from the sky, was-, upon 
many nights afterwards, ex.*mnned by me, and w'as always found higher than that of 
-neighbouring grass, w'hicli was uncovered, if this was colder than the air. When the 
difference in temperature, between the air several feet above the ground and the un- 
sheltered grass did not exceed .5®, the shelteied grass was about as warm as (he air. If 
that difference, liow'evcr, exceeded o°, the air was found to be somewhat W'armer than 
the sheltered grass. Thus, upon one night, when fully exposed grass was 11° colder 
tliaii the air, the latter was :i® warmer than the sheltered grass ; and the same difference 
existed on another night, when the air was 14® warmer than the exposed grass. One 
reason for this difference, I’o doubt, was tliat the air, whicli passed from tlie exposed grass, 
by which it had been very much cooled, to that under the handkerchief, had depiivcd the 
latter of part of its heat; another, (hat the Iiaiuikerchief, from being made colder than the 
atmosphere by the radiation of its upper surface to the heavens, would remit somewliat 
less heat to the grass beneath, Ilian what it received from that substance. But still, as 
the sheltcrqi^ grass, notwithilanding these drawbacks, w'as upon one night, as may be 
collected from the preceding relation, 8®, and upon another 1 1®, wanner than grass 
fully exposed to die sky, a sufficient reason was now obtained for the utility of a veiy 
slight shelter to plants, in averting or lessening injury from cold, on a still arnl serene 
night. 

2322. The covering has 7nost effect when placed at a little distance above the jdnnts or 
objects to be sheltered. A difftjrcnce in temperature, of some magnitude, w^as always 
observed on still and serene nights, between bodies shelterctl from the sky by substances 
touching them, and similar bodies, wliicli w^ere slieltered by a substance a little above 
them. I found, for example, upon one night, that the w'^arinth of grass, sheltered by a 
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catnferic handkerchief raised a few iAohesnn tlie air, thAi» that 

iKxuring pieee of grass which was sheltered % ja simUaf hyndkcrcliief iLCtualiy^ kfe^anlfict 
with it». .On another night the difference between the teinperjbfves of two portionaaf 
•grdss, shielded in the saine. tnanner as'^ilie 1a%o above rneri2aa^ frbni^e iafluanca^of 
the sky^ was 4°. Possibly, cdhlinues Dr. Wells, experience has taught gari^ 

deiiers the superior advantage of defending teinjer vegetables^^rg^the cold of edearaod 
i calm nights^ by means of substances not directly touahiiig dlhm^ though 1 do not 
recollect ever having seen any contrivance for keepings iiidts,.or su^ liko bodies, at a 
^ststice from the plants which they were meant to protC‘ct. 

\ 232ii,^ Heat produced by walls. Walls, t)r. Wells observes, as os warmthd^ con- 

ccrjied, are regarded as useful, during a colcf night, to tlie plants v^ch touch them, or 
ore near to them, only in two ways ; first, by the inechanicarshelter which they atfbrd 
' winds, and secondly, by giving out the heat whicl^thcy had acquired during 

' It appearing to me, however, tliat, on cleai;^and calm nightt, those on which 

plants frequently receive much injury from cold, walls must be l>enefi.cial in a third way, 
namely, by preventing, in i>urt, the loss of lieat, wlii^h tlie ]dants would sustain from 
radiation, if t^hey were fully exposed to tfie sky; the following experiment was made 
for tlie purpose of determiiiing the justness of this opinion. A cambric handkorclnef 
having been jilaced, liy impatis of two upright sticks, perpendicularly to a grass-plot, and 
at right angles to the course of the air, a thermometer w as liud upon the grass close 
to tlie lower erlge of the handkerchief, on its windward side. The thermometer thus 
situated was several niglits compared with another lying on the same grass-plot, but 
on a part of it fully exposed to the sky. Gii two of these nights, tlu* air being 
clear '.and calm, tlie grass close to the haiulkerchicf was found to be 4° wanner thqn 
the fully exposed grass. On a tJiird, the diflerence w'as 6°. An analogous fatet is 
mcfitioiied by Gcrsteti, who says that a hoiizontal surface is more abundantly dewdd 
than one which is perpendicular to the g^-ouud. 

21124. Heat from a covering if snow • The covering of snow, the same author obsen’es, 
winch countries in high latittides enjoy during the winter, has licen very commonly 
thought to be beneficial to vegetabie substances on tlie surface of the earth, as fkr 
as their temperature is conc'erned, solely by protecting lliein from the cold of tlie 
atmosphere. But were this supposition just, tlie advantage of the covering would be 
greatly circumscribed ; since the upper parts of trees and of tall shrubs are still exposed 
to the influence of Uie air. Another reason, how'ever, is furnished for its usefulness, by 
what lias been said aliove; which is, that it prevents the occurrence of the cold, 
which bodies on the eartli acquire, in addition to that of the atmosphere, by tlie radiation 
^ of their heat to the heavens during still and clear nights. The cause, indeed, of this 
additional cold docs not constantly operate ; but its presence, during only a few hours, 
might eftectiially destroy plants wliidi now' pass unliurt through the winter. Again, 
as things are, while low vegetable productions arc prevented, by their covering of snow, 
from becoming colder than the atmosphere in consequence of their own rodiatibh, 
,,^he parts of trees and tall shrubs, which rise .^ove the siiOw, arc little aflccted by cold 
from this cause ; for their uttermost twigs, now' that they are destitute of leaves, are much 
smaller than the thermoineters suspended by me in the air, wliicli in this situation very 
seldom became more than 2° colder than the atmosphere. The larger branches, too, 
which, if fully exposed to the sky, would become colder than the extreme parts, are, in. 
a great- degree, sJieltered l^y them ; ami, in the last place, tiie trunks are shclteretl both by 
the smaller and larger parts, not to mention that the trunks must derive heat, by 
conduction through the roots, from the earth kept w'arrn by the snow. In a similar way 
is partly to be explained the manner in which tr layer of earth or straw preserves vege- 
table matters in our own fields from the injurious eh’ects of cold in winter. {Hsmy on 
mHew.) * * 

* 2325. The nature f light is totally unknowj)^ ; the light which proceeds from the sun 

seems to be composed of three distinct substances. Sclicelc disqpvered that a glass mirror 
held before the fire reflected the rays of light, but not the rays of caloric j but when 
a metallic mirror was placed in the same situation, Doth heat and light were reflected,* 
The mirror of gla-ss became hot in a short time, but no change of ternperatq/e took place 
on the metaUAC mirror. This experiment show that the glass inirrbr gb^rbed ,the rays 
of caloric, and reflected those of light ; while the metaffic inin'or, suficring no of 

teinperatiipe, reflected both. If a glass plaie be held before a burniitg hddy;* .the 
rays of light are noil sensibly interrupted, but the rays of caloric arc intercepted ^^Ibjr’bq 
sensible faegt is observ ed on the opposite side of the glass ; but when tljic glass has 
a pro|)ev degree of temperature, the rays' of caloric are transmitted with the same feeilky 
as those of light ; ahd thus the rayt ' of JJight and may b<f separated. / But 

the curious experiments of Dr. Herschel have clearly proved nhat the\mvisil)le 
rays « which are emitted by the sun have the greatest hcatiflg '^^jiower. In those* 
experiments, the different coloured rays were thrown pn the bulb a very dclicalie ther^ 
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xnometief, and tlieii* heating power was observed. The heating power of the violet, green, 
and red rays were found .to be to eadi other as the following numbers : — Violet, 16*0 ; 
Green 1^2*4 ; Red, 55 ’O. ITie lienting power of the most refrangible rays was least, 
and this powoE- increases as the refrangibiHty diminishes. The red ray, therefore, has 
the greatest heating power, «id tho vioji?f, which is the most refrangible, the least.- The 
illuminating power,, it has been already observed, is greatest in the middle of the 
siioctruiii, and it dimfhishcs towards both extremities ; but the heating power, which 
is least at the violet epd, increases from that to the red extremity ; and when the thenno- 
meter was placed beyond the limit of the fed ray, it rose still tiigher than irf the red ray, 
which has the greatj;.st heating power in the spectrum. The heating power of these invi- 
sible rays was greatest at^the distance of htilf an inch beyond the red ray, but it was sen- 
sible at the distance of one inch and a half. 

2!12G. The mjineuce of the differeht solar rays on vegetation has not yet been studied ; 
but it is certain tliat the rays exercise an influence independent of the heat they ph>diicc. 
'J’hus plants kejit in darkness, but supplied with heat, air, and moisture, grow for a short 
time, but they never gain their natural colou];^ ; their leaves are while and pale, and their 
juices watery and peculiarly saccharine : according to Knight they merely expend the 
sap previously* generated under the influence of light. (^Kotes to Sir Davy s Agr, 
Chem. p. 402.) * 

Sj'CT. II. Of Electricity. 

2.327. Electrical changes are, constantly taking place in nature, on the surface of the 
eartli, and in tlie atmosfihore ; but as yet the ellects of this power on vegetation have not 
been correctly estimated. It has been shown by eyperiinents made by means of the vol- 
taic baltcrj, that coiujiound bodies in general are capable of being decomposed by clec- 
tiical powers; and it is probable that the various elecliical phenomena occurring 
in our system, must iriHucuce both tlic gcrmiiui|^oii of seeds and tlie growtli of plants. It 
has been found that corn sprouted much more rapidly in water positively electrified by 
the voltaic iiislrument, than in water negatively electrified ; and experiments made upon 
the atmos))hcre show that clouds arc usually negative ; and, as when a cloud is in 
one state of electricity, the surface of the earth beneath is brought into the opposite state, 
it is probable that in eominou cases the surface of the earth is positive. A similar experi- 
ment is related by Dr. Darwin. {Phytolou^ia, sect. xiii. 2, !h) 

2328. liespecluig the nature of electricity different opinions arc entertained amongst 
scientific men. By some, the phenomena arc conceived to depend upon a single subtile 
fluid in excess in the bodies said to be positively electrified, and in deficiency in the 
bodies said to be negatively electrified ; a second class snpi)Ose the effects to be produced 
by. two different fluids, called by them the vitreous fluid and the resinous fluid; and 
others regard tliein as uffeetions or motions of matter, or an exhibition of attractive powers 
similar to those which produce clieitiical combination and decomposition, but usually 
exerting their action on masses. 

2329. A 2 jr(fLtable npplu'afion cf clectr'ieUy, Dr. Darvvnn observes, to promote the 
growth of plants is not yet discovere«l ; it is nevertheless probable, that, in dry seasons, 
tlie erection of numerous metallic points on the surface of the ground, hut a few feet 
high, might in the iiiglit time contribute to precipitate the dew by facilitating the 
passage of electricity from the air into the earth ; and that an erection of such points 
higher in the air by means of wires wrapped round t<ill rods, like angling rods, or 
elevated on buildings, migfjt frequently precipitate showers from tlie higher parts of the 
atmosphere. Such points erected in gaidens might promote a quicker vegetation of the 
plants in their vicinity, by supplying them more abundantly with the electric ether, 
{Fhytologia, xiii. 4.) J. Williams {Climate of Great Entnin, 348 ), enlarging on this idea, 
proposes to erect large electrical machines, to be driven by wind, over tlie general fate of 
the country, for the purpose of improving the climate, and especially for lessening that 
superabundant moisture which he contends is yearly increasing from the increased eva- 
porating surface, produced by the vegetation of improved culture, and especially from 
the increase of pastures, hedges, and ornamental plantations. 

Sect. III. Of Water. 

-V 

. 2330, Water is a compound if oxygen and hydrogen gas, though primarily reckoned a 
simple or elementary substance. “ If the metal called potassium be cxjjosed in a glass 
tube to a small quantity of water, it will act upon it with great violence ; elastic fluid will 
be disengaged, which will be found to be hydrogen ; and the same elfccts will bo 
produced upon the potassium, a.s if it had absorbed a small quantity of oxygen ; and the 
hydrogen disengaged, and the oxfgen added to the potassium, are in vv eight as 2 to 15; 
and if two in volume of hydrogen, and one in volume of oxygen, which have the weights 
of 2 and 15, be introduced into a close vessel, and an electrical spark passed through 
Uiem, they will inflame and condense into 17 parts of pure water. 
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2331. Ifater is absolutelj/ necessary to the economy of vegetation its elastic and fluid 
states ; and it is not devoid of use even in its solid wnn. Snow and ice are bad con- 
ductors of beat ; and w'hen the ground is covered with snow, or the surface of the soil or 
of water is frozen, the roots or bulbs of the plants beneath are protected by tJie congealed 
water from the influence of the atmosphere, the |empcrature of which, in northern win- 
ters, is usually very much below flie freezing point ; and this water becomes the first 
nourishment of the plant in early spring. The expansion of water during its con- 
geJatit>ij, at which time its volume increases one twelfth, and its contraction of bulk 
during a thaw, tend to pulverise the soil, to separate its parts from each other, and 
to make it more permeable to the influence of the air. 


CHAr. IV. 

Of the urgency of the Atmosphere in Vegetation- 

2332. The aervd medium which envehjyes the earth may be studied chemically and phy- 
sically : the first study respects the elements of which the atmosphere is composed; and 
the second their action in a state of combination, and as influenc'^d by various causes, or 
tliosc phenomena which constitute the w'eather. 

Sect. I. Of the Elements of the Atmosphere- 

233.3. Water, carbonic acid gas, oxygen, and azole, arc the principal substances compos- 
ing the atmosphere ; but more minute enquiries respecting their nature and agencies are 
necessary to aflbrd coirect views of its uses in vegetation. 

2334. 7'hat ivater exists in the atmosphere is easily proved. If some of the salt, called 
muriate of lime, which has been just heated red, be exposed to the air, even in the tlriest 
and coldest weather, it will increase in weight, and become moist; and in a certain time 
will be converted into a fluid. If put into a retort and heated, it will yield pure water; 
will gradually recover its pristine state, and, if heated red, its former weight ; so tluit it 
is evident that the water united to it was derived from the air. That it existed in tlio 
air in an invisible and elastic form, is proved by the circumstances, that if a given 
quantity of air be exposed to the salt, its volume find weight will diminish, provided the 
experiment be correctly made. 

2335. The quantity of water which exists in air, as vapour, varies with the temperature. 
In proportion as tlic weather is hotter, the quantity is greater. At 50° of Fahrenheit, 
air contains about ^ of its volume of vapour; and, as the specific gravity of vapour is to 
that of air nearly as 10 to 15, this is almut -f- of its weight. At 1CX)°, supposing that 
there is a free communication with water, it contains about part in volume, or in 
w'cight. It is the condensation of vapour, by diminution of the temperature of the atmo- 
sphere, which is probably the principal cause of the formation of clouds, and of the 
deposition of dew, mist, snow, or hail. 

2336’. The power tf diferent substances to absorb aqueous vapour from the atmosi)here 
by cohesive attraction has been already referred to. The leaves of living plants appear 
to act upon this vapour in its elastic form, and to absorb it. Some vegetables increase 
in weight from this cause, when suspended in the atmosphere and unconnected with the 
soil ; such are the housc-lcck, and diflerent species of the aloe. In very intense heats, 
and when the soil is drj”, the life of plants seems to be preserved by the absorbent 
power of their leaves ; and it is a beautiful circ uni stance in the economy of nature, 
tliat aqueous vapour is most abundant in the atmosphere when it is most needed for the 
purposes of life ; and that wlicn other sources of its supply are cut off, tliis is most 
copious. 

2337. The exigence of carbonic acid gas in the atmosphere is proved by the following 
process: if a solution of lime and w'aler be exposed to the air, a pellicle will speedily 
form upon it, and a solid matter will gradually fall to the bottom of the water, and in a 
certain time the water will become tasteless ; this is owing to the combination of the lime 
wliich was dissolved in the w ater with c.arboi)ic su.tl gas, which existed in the atmosphere, 
as may be proved by collecting the film and the solid matter, and igniting them 
strongly in a little tube of platina or iron; they will give out carbonic acid g.'is, and 
will become quicklime, which, added to the same water, will again bring it to tlie state 
of lime-water. 

2338. The quantity of carbonic acid gas in the atmosphere is very small. It is not easy 
to determine it with precision, and it must differ in clillefent situations ; but where there is 
a free circulation of air, it is probably never more than one 5(X)th, nor less than one 800th, 
of the voluino of air. Carbonic acid gas is nearly one third Iicavier than the other elastic 
parts of the atmosphere in their mixed state; hence, at first view, it might be supposed 
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that it would be most abundant in the lower regions of the atmosi^hcre ; but unless it has 
been immediately produced at the surface of the earth in some chemical process, this does 
not seem to be tlic case ; elastic fluids of different specific gravities have a tendency to 
equable mixture by a species of attraction, and the different parts of the atmosphere arc 
constantly agitated and blended togcth|r by winds or other causes. 13c Saussiire found 
lime-water precipitated on Mount Blanc, the highest point of land in Europe ; and car- 
bonic acid gas lias been always found, apparently in due proportion, in the air brought 
down from great heights in tlie atmosphere by aeronautic adventurers. 

2339. The pnnci2)al consumption of the carbonic arid in the atmosphere seems to be in 
affording nourishment to plants ; and some of them appear to be supph'ed with carbon 
chiefly from this source. 

2340 The formution of carbonic acid gas fakes place during fennentation, combustion, 
putrefaction, respiration, and a number of operations taking plnce upon the surface of the 
earth ; and there is no other extensive operation known in nature, by which it can be 
destroyed but by vegetation. 

2341. Ori/gcn and azote are the remaining constituents of the atmosphere. After a 
given ijortion of common air has been deprived of aqueous vapour and carbonic acid gas, 
it appears little altered in its properties ; it remains a compound of oxygen and azote, 
which supports combustion and animal life. There arc many modes of separating these 
two gases from each other. A simple one is by burning phosphorus in a confined 
volume of air ; this absorbs the oxygen and leaves tlic azote ; and 100 parts in volume 
of air, in which phosphorus has been burnt, yield 79 parts of azole ; and by mixing this 
azote with 21 parts of fresh oxygen gas artificially procured, a substance having the 
oiiginal characters of air is produced. To procure pure oxygen from air, quicksilver may 
be kept heated in it, at about 600°, till it becomes a red poAvder ; tliis powder, when 
ignited, will be rcstoied to the state of quicksilver by giving off oxygen. 

2342. Orpgen is necessary to some functions of vegetables ; but its great importance in 
nature is its relation to the economy of animals. It is absolutely necessary to their life. 
Atmospheric air taken into the lungs of animals, or passed in solution in water through 
the gills of fishes, loses oxjgen j and fur the oxygen lost, about an equal volume of car- 
bonic acid appears. 

2313. 7'he (fccts of azote in rcsetation arc not distinctly known. As it is found in some 
of the products of veget.'ition, it may be absorbed by certain plants from the atmosphere. 
It prevents the action of oxygen from being too energetic, and serves as a medium 
in which the more essential parts of the air act ; nor is this circumstance unconformablc 
to the analogy of nature ; for the elements most abundant on tlic solid surface of the 
globe arc not tliose which arc the most essential to the existence of the living beings 
belonging to it. 

2344. The action of the atmosphere on plants differs at different periods of their growth, 
and varies wu’th the various stages of the dcvelopcment and decay of their organs. If a 
hc.'ilthy seed be moistened and exposed to air at a temperature not below 45°, it soon 
genninates, and shoots forth a plume, which rises upw^ards, and a radicle which descends. 

If the air he confined, if is found that in the process of germination the oxygen, or a part 
of it, is absorbed. The azote remains unaltered ; no carbonic acid is taken away from 
the air ; on the contrary, some is added. Seeds are incapable of germinating, except 
when oxygen is present. In the exhausted receiver of the air-pump, in pure azote, or 
in pure carbonic acid, wdicn moistened they swell, but do not vegetate ; and if kept in 
these gases, lose their living pow’ers, and undergo putrefaction. If a seed be examined 
before germination, it will be Ibund more or less insij)id, at least not sweet; but after 
germination it is always sweet. Its coagiil.atcd mucilage, or starch, is converted into 
sugar in the process ; a substance difficult of solution is changed into one easily soluble ; 
and the sugar carried through the cells or vessels of the cotyledons is the nourishment of 
the infant plant. The absorption of oxygen by the seed in germination has been com- 
pared to its absorption in producing the evolution of foetal life in the egg ; but this 
analogy is only remote. All animals, from the most to the least perfect classes, require 
a supply of oxygen. From tlic moment the heait begins to pulsate till it ceases to beat, 
the aeration of the blood is constant, and the function of respiration invariable : carbonic 
ai*id is given off’ in the piocess; but the chemical change produced in the blood is 
unknow'n ; nor is there any reason to suppose the formation of any substance similar to 
sugar. It is evident, that in all c.^ses of semination, the seeds should be sow n so as to be 
fully exposed to the influence of the air ; and one cause of the unproductiveness of cold 
clayey adhesive soils is, that the seed is coated with matter iinpenncable to air. In sandy 
soils the earth is always sufficiently penetrable by the atmosphere; hut in clayey soils 
there can scarcely be too great !i mechanical division of parts. Any seed not fully 
supplied with air, .always produces a weak and diseased plant. We have already seen 
that carbon is added to plants from the air by tlie process of vegetation in sunshine ; and 
oxygen is added to the atmosphere at the same time. It is worthy of remark that the 

A a 2 



SCIENCE OF AGIUCULTUHE. 


Part II. 


absence of light is necessary to the formation of sugar in the germination of seeds ; and 
its presence to the production of sugar in fruits. The following is the late Dr. Murray’s 
ingenious explanation of tliese remarkable fjicts. The seed consists chielly of farinaceous 
matter, which requires oxygen to convert it into sugar. Now living vegetables appear to 
absorb oxygen iti the dark : unripe fruits usually contain an acid, that is, have an excess 
of ojcpf'en ; and light is favourable to the evolution of oxygen from living plants. (T.) 

2345. Those changes in the atmosphere tehieh constitute the most important meteorological 
phenomena may be classed under five distinct heads; the alterations that occur in the 
weight of the atmosphere ; those that take jdace in its temperature; the changes produced 
in its quantity by cvapoiation and rain; the excessive agitation to which it is frequently 
subject ; and the phenomena arising from electric and other causes, which at particular 
times occasion or attend the precipititions and agitations alluded to. All the above 
phenomena prove to demonstration that constant changes take place, the consequences of 
new combinations and decompositions rapidly following each other. 

231f;. With respect to the changes in the weight of the atmosphere, it is generally known 
that the instrument called the barometer shows the weight of a body of air immediately 
above it, extending to the extreme boundaiy of the atmosphere, and tlie base of which is 
equal to tliat of the inercuiy contained within it. As the level of the sea is the lowest 
point of observation, the column ol* air over a barometer placed at that level is the longest 
that can be obtained. 

2 >47. The vnuahons of the hmomrter betwocn the tropics are v'ery triHing: llu'v increase gradually as 
flic latitude advances towjrdh the pole-., till in th .• end it amounts to two or tnrcc in ’'S. U'he tollowing 
Table will explain this grailu.il inrreas.e — 


) 2318 The range of the haionutcr lonsaterahly 

R.i e of 11 e Haionu ii r | A*** tn No} til Ainencu than in the i of ) espondmg 

int/tuiftioi particularly in V'liginia, where 

itin\ei exceeds 1 1 J'lie raii^'e is iiioie con-.iderable 
at the level ot thes(*a tli.in on monnt.Tins, .nul in tlie 
MinedeKiec ol latitude it is in Ihe inverse ratio of 
, rtl, „i,i the height ot the place above the level ot tlie sea 

I n.o Ton t ottc coiiipiiscd a table, which h.is been published in 

N iplvs - the ./onf nal <1e Physique^ troni which it appears 

eA.lrenu‘Iy pioliable, that the haroinetor ha,s an in- 
vaiiable tendency to rise betwa*en the morriinjr and 
tlie evening, and th it tins inipnlse is most con- 
_l_ Mdeialile liom tno in the afti'nioon till nine at night, 

VI hen thegii iteNl i U'v .ition is .u ( oniphshed , hnt (ho 
elevation .it iinie di'lcis lioi i tliat .it two bv lour twoKth", vrhile th .t ot two v.uies tioin the elevation of 
t!u* nioining I'lih by one t\v lith, and th.it in ]urtKnl.ir vliin.ite-. the gnatest elevation is at two o’clock. 
Tile ohservalioiis ol (’ott<‘ onhrin those ot Luke Ilow.nd, ainl Iroin them it is coiitluded, that the 
h.irometer i-. niHiieneed by ,oine ilepressiiig cause .it ikvv and (nil moon, and th.it some olher makes it 
rise at the qn.irtcrs 'I’his coincuh iie is most coiisuler.ibh* in t.nr and i aim wiMther , the depresaion in 
the inteival bitween tlie (piarttf id conjunctions amounts to one tentli of an inch, .mil the rise from 
till iiijinictioiis to the ipiarteis is to the s.ime amount 'I lie range ot tins instrument is loniid to be 
greater m winter th.ni in summer, for instance, tlie me.iii at York,' dining tiic iths trom October to 
iMarch induMve, in the >ear 1774, was I 42, .and ni the six summer months 1 Oln 
2UH Tht mote nrc/u and settled the uh other, the higher the batonu A t ranges ; calm weather, with a 
teiideiuy to lain, depres‘es it , high winds have a .<-iinil.ir effett on it , and the greatest elevation oeenrii 
with easterl} and northerly winds , but the south prixluccs a directly eontiary elfect 

2350. The variations in the temperature of the air in any paiticular pl.tcc, exclusive of 
tlie dillereuces of seasons and climates, are \eiy considerable. I'hese clunges cannot be 
produced by heat derived from the sun, as its rays eoncentiated have no kind of efleet on 
air; these, however, heat the surface of our globe, fiorn which luat is coimnimicaled to 
(he immediate atmospheie; it is through (his fact that tlie temperature is highest wheie 
tlie place is so situated as to receive with most elfect the rays of the sun, and that it 
varies in each region with the season ; it is also the cause vvliy it decreases in proportion 
to the height of the air above the sin face of the earth. "] he most perpendicular lays 
falling on the globe at the equator, tliere its heat is the greatest, and that heat decreases 
gradually to the poles, of course the temperature of the air is in exact unisuii; from this 
it appears that thf* air acquires the greatest degree of warmth at the equator, whence it 
becomes insensib!. cooler till we arrive at the jioles; in the same luaiiiier the air 
immediately above the equator cools gnuliially. 'I'lioiigli the temperature sinks as it 
approaches the i>ole, and is highest at the equator, yet as it vaiies conlimially with the 
seasons, it is impos‘ahle to form an accurate idea of the prvvgression without forming a 
mean tcmpcratwie for a year, from that of (he (t nperature of every degree of latitude for 
every d ly of tlie year, vvhicJi may be accomplished by adding together the whole of the 
observations and dividing by their number, when the quotient will be the mean tem- 
perature for the year. The “ diminution,” s.ays Dr. Thomson, “ from the pole to the 
equator takes place in aiithinetical progression; or to speak more properly, the annual 
temperature of all the latitudes are aiithinetical means betw'een the mean annual tem- 
jicrature of the equator and the pole ; and, as far as heat de[)ends on tlie action of solar 
lays, that of each month is as the mean altitude of the sun, or rather as the sine of the 
sun’s altitude. laiter observations, however, have shown that all the formula; for cal- 
culating the mean lemperatuies of dillerent latitudes, which arc founded on Mayer’s 
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Empirical Equation, though tolerably accurate in the Northern Atlantic Ocean, to 
latitude f)0°, arc totally irrcconcilcahle with ubservalioiis in very high latitudes; and on 
the meridians, from 70° to 90° W. and E. of London. Tiic results of late arctic 
voyages, and of Russian travels, have l)ccn satisfactorily shewn, by Dr. Brewster (Tufin 
Phil. Tr.)t to prove the e\ijjtence two meridians of ^irrcatest cold in the northern 
hemisphere ; and the mean temperature of paiticular coLintiies varies, not only according 
to the parallels of latitude, but also according to their proximity to these two cotd 
meridians. {T.) 

2351. Inconsiderable seaSy in temperate and cold climates, are colder in winter and 
warmer in summer than the main ocean, as they arc necessarily under the inflnence of 
natural operations fiom the land. Thus the Gulf of Br»thnia is generally frozen iii 
winter, but the w.iter is sometimes heated in the sunniRi to 70°, a state wliich the 
opposite part of the Atlantic never acquires ; the Gennan Sea is five decrees wanner in 
suininer llian the Atlantic, and moie than three colder in wanter ; the Mediterranean is 
almost tliioiighout waiiiier both in winter and s immer, which tlicicfore causes the Atlantic 
to tlow into it; and the Black Sea, being colder than tlie Methtciraiiean, flows into the 
latter. 

23'>2 Thr ra^sfnn pint', vf Nurlh Amertra^ as it appear** from metei>rolui,Mrat tables, hn. e a mui-li colder 
iur than the ojjposito coast, and l.iH slioit of the standard by about ten or twelve de/rees 

Theie aio se\eral cause'* which prcidnce this consuler.ihlc ditlereiue. 'I’he pi tsiteht ele\ .ition in North 
AineiiiM is between the loth and iOtn degree of noitli latitude, and thcp'tali and IHKh ol longiliide west 
from London; and there the most e<»usidoral)le rivers have their origin 'I'lie height alone will jiartly 
explain why tins tract is colder than it would otherwise be; tmt there are othei tause^, .niu tliose an* 
most evteiisive fou'.sts, and large swamps and inoias'»s, :ill of which excbido tie.'it iroin Uii' eaith, and 
ron.seqneiitly iirevent it tioni ann'lioialing the rigour of winli'i Matiy extensive lakes lie to the east, anil 
Hudson’s JJav more to the nortli , a (ham of mountains exlmds oii the south ol llu laitei, and those 
C'jiially pnviiittlie accumulatum ol heat, heMde-, this bay ks boumled on the e.ist hv llie moinitainous 
eoniilry ot Labrador, and has m.iny islands, Irom all whuh eni unistaiu ts ause the lowness ol llie 
teTn]iei ituie, and tlie piening cold ot the nortli-west winds The annu. l ilecrc.ise ot the torests lor the 
purpose «»t eleai mg the grouiul, aiitl the consumption for building .md iuel, is siij)pos,e(l to h.ive oitas'oncd 
a consuler.ihle deeieas-c* ol cold iii thewiiilei ; and if this sjiould he the lesult, niiuh will u't he done 
tow’ards hrmying the temperatuie ot the Luroiiean and American continents to sorm llimg like a level 

2353. Coniinenls liaNC a colder atmospbeic than islands >duiafcd in the shiiio dcgtcc of 
latitude; and couiUries lying to the windwtud of tlie supciinr clas',cs of mountains, oi 
forests, ate warmer (liaii those which are to the leowanl. E.'nlh always [lossessing a 
ccHain degicc of moisture, has a gieatei capacity to receive and letain lie.it tlnui saiui 
or stones, the latter iheicforc are Iieafed and cooled with moie lapidity- it is from 
this circumstance lliat the intense heats of Afiitsi and Arabia, and (he cold of Ten a del 
Euego, aie deiived. 'Die 1em[)eiatnie of growing vegetables changes ^ery giadiially; 
but theic is a considerable eva[iotalion fiom Iheni . if those exist in great niiniheis, and 
congregated, m* in forests, (lieir foliage ]»revenling the rays of the sun funn reaclilng the 
eaith, it is peifectly natural that the iiumediale dtmospheie must he greatly aUccted by tlio 
jiscent of chilli'd vapours. 

23 '>‘1. Our next object is the ascent and descent of water the piinej])al appearances ol 
this element are vapour, clouds, dew, iMin, frost, hail, snow, and ice. 

2355. raponr is watei raicficd by heat, in consC(]uence of which, becoming liglitcr than 
the atiiiosjihcrc, it is laiscd considciahly above the sin face of llu‘ cailh, and aftei w.irds by 
a pattial condensatmn forms clouds. It ditlers fiom exhalation, which is jnojierly n 
dispersion of dry paiticles fiom a body When water is heated to 212° it boils, and is 
rapidly converted into steam ; and the same change takes place in much lowci 
tem])cratmcs ; but in that case the evaporation is slower, and the elasticity of the steam 
is smaller. Asa very considerable piojiortion of the earth’s surface is coveted v> itli vvater^ 
and as this water is constantly evaporating :ind mixing with the atmosphere in the slate 
of vapour, a piecise determination of the rate of evaporation must be of very gicat im- 
portance in meteorology. Evaporation is confined cntiiely to the surface of the water; 
licncc it is, in all cases, proportional to the sin face of the water exposed to tlie afrnos])])ere. 
Much more vapour of course liscs in marilime countiies or those interspersed with lakes 
than in inland countiics. Much mote vapour rises during hot weather than during 
cold : hence the quantity evaporated depends in some measure upon temperature. Ilic 
quantity of valour which rises from water, even w'hcn the temperature is the same, varies 
according to circumstances. It is least of all in calm weatlier, greater when a breeze 
blows, and greatest of all wdtii a strong wdnd. From experiments, it appears, that 
tlie quantity of vapour raised annually at Manchester is equal to about 25 inches of 
rain. If to this we add five inches for the dew', wdth Dalton, it will make the annual 
evajioration 30 inches. Now', if wx* consider the situation of England, and the greater 
quantity of vapour raised fiom water, it will not surely he considered as too great an 
allowance, if we estimate the iqgaii ani^nal evaporation over the whole surface of the 
globe at 35 inches. 

235f). A cloud is a mass of vapour, more or less opaque, formed and sustained at 
considerable height in the atmosphere, probably by the joint agencies of heat and 

A a3 



858 SCIENCE OF AGRICULTURE Part II- 

electricity. The first successful attempt to arrange the diversified forms of clouds, under 
a few general modifications, was made by Luke Howard, Esq. Wc shall give here a 
brief account of his ingenious classification. 

2357. The simple modifications are thus named and defined;-—!. Cirrus, parallel, 
flexuous, or diverging fibres, extensible in anv or in all directions 207- a . ) j 

207 



2. Cumulus, convex or conical heaps, increasing upwards from a horizontal base (ft) ; 
8, Stratus, a widely-extended, continuous, horizont'il sheet, increasing from below (c). 

2358. The intermediate modifications which require to be noticed are, 4. Cirro-cumulus, 
small, well defined, roundish masses, in close horizontal arrangement (d) ; 5. Cirro- 
stratus, horizontal, or slightly inclined masses, attenuated towards a part or the whole of 
their circumference, bent downward or undulated, separate, or in groups consisting of 
small clouds having these characters (e). 

2359. The compound modificatioJis are, 6. Curaulo-stratus, or twain cloud ; the cirro- 
stratus blended with the cumulus, and either appearing intermixed witli the heaps of the 
latter, or superadding a wide-spread structure to its base (/) ; 7. Cumulo-cirro-stratus, 
or Nimbus j the rain-cloud, a cloud or system of clouds from which rain is falling. It 
is a horizontal sheet, above which the cirrus spreads, while the cumulus enters it laterally 
and from iKiieath [g, g ) ; 8. The Fall Cloud, resting apparently on the surface of the 
ground (/i). 
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23<)0. The cirrus appears to have 'the least density, the greatest elevation, the greatest variety of extent 
and direction, and to appear earliest in serene weather, being indicated by a few threads pencilled on the 
sky. Before storms they appear low'cr and denser, and usual!) in the quarter opposite to that from which 
the storm arises. Steady nigh witid.s arc also preceded ajid attended by cirrous streaks, running quite 
across the sky in the direction they blow in. 

2361. The cumulus has the densest htructurc, is formcil in the lower atmosphere, and moves along witli 
tlie current next the earth. A small irregular spot lirst apjicars, and is, as it were, the nucleus on whieli 
they increase. 'I’he lower surface continues Mregularly plane, while the upper rises into ''oiiical or lieiiu- 
gphcrical heaiw ; which may aftenvanks continue long ne.irly of the same bulk, or rapidly rise into moun. 
tains. They will begin, in fair weather, to form some houis after sunrise, arrive at their maximum in 
the hottest part of the attcniooii, then go on diminishing, and totally disperse about sunset rreviously 
to rain the cumulus increases rapidly, appears lower in the atmosphere, and with its surface full of loose 
fleeces or protuberances. The formation of large cumuli to h-eward in a strong wind, indicates the ap- 
proach of a calm with r.iin. When they do not disappear or subside about sunset, but continue to rise, 
thunder is to be expected in the night 

2362. The stratus has a mean degree of density, and is the lowest of (•’•'•ids, its inferior surface roinmonly 
resting on the earth in water. This is properly the cloud of niglit, a[‘]tcariiig about sunset. It compre- 
hends all tIio.se creeping mists which in c«ihu weather .iscend in spreading sheets (I'l^o an inundation ol 
water) from the bottoms of valleys, and the surfaces ot lakes and rivers On the return of the &un, the 
level surface of this cloud begins to put on the appearance ot cumulus, the whole at the same time sejiarat. 
ing from the ground. The continuity is next destroyd. and the < loud ascends and evaporates, or p.isses 
off with the appearance of the nascent cumulus. ThiS has lung been cxpeiieiiced as a i>rognobtic oi fair 
weather. 

236.1 Transition ojfot ms. The cirrus having continued for some time increasing or stationary, usually 
passes either to the eirro-cinnulus or the cirro-stratus, at the same time descending to a lower .station in 
the atmosphere This iiKKiification forms a very beautiful sky, and is frequently m summer an attendant 
on warm and dry weather. The cirro-stratub, when seen m the distance, frequently gives the ule.i ol 
nhoalb of fish. It precedes wind and ram ; is seen in the intervals of st(»rms ; and soiuetinies alternates 
with the cirro-cumulus in the same cloud, when the diftereiit evolutions form a curious speitacle. A 
jiulgment may be formed of the weather likely to ensue by observing which modlfic.ntiou pievails at last 
The solar and lunar lialoes, .as well .as the parlii lion .and par.aselcne (inoek buii and nun U moon;, prognoslu s 
ol foul weather, arc occasioned by tins cloud. The cuinulo-stratus precedes, and the nimbus atcom- 
panics ram. 

Deu) is the moisture insensibly de])OsiU’tl fium the atmosphere on the surftiee of 
the earth. This moisture is precipitated by the cohl of tlie body on wliich it appears, and 
will be more or less abundant, not In piopoitioii to tlie coldness of that body, hot in pro- 
portion to the existinjr state of tlie air in regard to moisture. It is commonly supposed 
that the formation of dew produces cold, but like every other precipitation of water from 
the atmosphere, it must eventually produce heal. 

2365 Phcnonietia of dew. Aristotle juslly remarked, th.it dew appc.irs only on calm and ile.ar nights 
Dr. Wells shows, tliat very little is ever deposited m opposite circutn>tcinccs , and th.it little only when tlie 
cluiid.s are very high It is never seen on nights btith cloudy and windy ; and if in the course of the night 
the Weather, from being serene, should become dark .ind stormy, dew which has been deposited willihsap. 
pear In c.ilm wc.ither, if the .sky be p.irti.'illy covered with clouds, more dew' will appear than il it were 
entirely uncovered Dew probably begins m tlie country to appear upon grass m pl.ices shaded from the 
sun, during clear and calm weather, soon after the lu*at of the atmosphere has clecliiu'd, and contiuiic.s to 
be deposited through the whole night, .ind tor a little .liter .sunrise It^ Quantity will depend in some' 
incMsuroon the projinilion ot moi.sturc m the .atmosphere, and isconsequcntlygreati'r after r.\ni than alter 
a long tr.ict of dry weather j and in Isurope, with houtlierly and westerly winds, than with those wlnili 
blow Irom the north and the* e.ist The direc lion of the scm dclcTinmc's this relation ot the winds to clew , 
for in Egyjit, dew i.s scarcely ever observe^d except while the northerly or Etesian winds prevail, ilencc^ 
also dew i.s generally inoio .abundant in spring and autumn than in summer. It is always very copious 
on those clear nights w-hich arc followed by misty mornings, which show the air to be lo.nlod with 
moisture , and a tlc.tr morning following a cloudy night determines a plentiful deposition of the retainc'd 
v.ipour When warmth of atmosphere is com p<i tilde with dearness, as is the ease in southern latitudes, 
though seldom iii our country, the dew becomes much more copious, because the air then cont<iins more 
inoKsture. Dew continues to form with increased copiousness as the night advances, from the increaseil 
refrigeration of the ground. 

2.j66. Cause of dew. Dew, according to Aristotle, is a species of ram, formed in the lower atmosphen*, 
in consequence of its moisture being condcu.secl by the cold of the night into minute drops. C)))inions ot 
this kind, says l^r Wells, are still entert.aincd by many persons, among W'hom is the very ingenious Pro. 
lessor T.cslie. {/fr/nt. of Heat and Moistniey p 37 ami 132) A fact, however, first taken iiotire ot by 
tl .irstni, who jiublisheil his Treatise on Dew in 1773, proves them to be erroneous ; for he found t li.it bodies 
•a little elev.ited in the air often bei’omc moUt with dowr, while similar bodies, lying on the ground, rcMiian: 
dry, though necc’ss.nrily, from their position, as liable to be wetted, by whatever tails Irom the luMveiis, .is 
the former. 'J'hc above notion is perfectly refuted by the fact, that metallic surfaces exposed to the nir in 
a horuont.'il position remain dry, while every thing around them is coveied wnth dew After a long 
period of di ought, when the air was very .still and the sky serene. Dr. Wells exposed to the sky, 
28 minutes before sunset, previoinsly weighoti p.ircels of wool and swandowri, upon a smooth, unpa’iitiNl, 
and perfectly dry fir table, feet long, 3 broad, and nearly 3 in height, which h.td been placet!, an linur 
before, in the sunshine, in a large level gr.isslield. The wool, 12 iTiinutcs after sunset, was found tf) be 
14° eolder than the air, and to have acquired no wreight. The swandown, the quantity of which w.is iiiucli 
greater tli.an that of the wool, w.-w ut the s.ime time 13° colder than the air, and was .also without any .ul. 
ditioiial wciglit. In 20 minutes more the swandown was I4i° colder than the neighbouring air, .md’ was 
still without any increase of its weight At the same time the grass was 15° colder than the air four feet 
above the groum|. Dr. Wells, by a copious induction of fiicts derived from oliservation and expenineiit, 
establishes the proposition, th.it bmbes become colder than the neighbouring air before they are dewed 
I'he cold therefore, which Dr. Wilson and M. Six conjccturetl to Imj the ellect of dew, now appears to be 
Its c.ause. But what makes the terrestrial surface colder than the atmosphere ? The radiation or 
projection of lieat into free space Now the researches of Professor Ix>slie and Count Ilumford have de- 
monstrated that difiercnt bodies project heat with very difl*crcnt degrees of force. In the opcratu'ii of 
this princinle therefore, conjoined with the [lOwer of a concave mirror of cloud, or any other awning, to 
reflect or throw down again tliose caloric emanations which would be dissipated in a clear sky, we fch.ill 
find a solution of the most mysterious phenomena of dew. 

23G7. Rain* Luke llowarck wlio Piay be considered as our most aeciir.ate .scieiitific 
meteorologist, is inclined to think that rain is in almost every instance the result of the 
electrical action of clouds upon each other. 
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23G8, Phenomena qf rain. Rain ne\ er descends till the traiibpareniy o<‘ the air rcasea, and the invisible 
vapours beeome vesicular, when oloiuls form, and at length tlie drops, fall : clouds, instead of forming 
gradnallv at once throughout all parts of the liorizon, generate in a particular spot, and impereeptihly in- 
crease tjJJ the whole expanse is obscured 

236’9. The cause of rain is tints accounted for by Hutton and Dalton. If two masses 
of air of unequal temperatures are, wlien saturated witli vapour, iiitcnnixed by the 
ordinary cun cuts of the winds, a precipitation ensues. If the masses arc under satu- 
ration, then less precipitation takes place, or none at all, aecordin'f to the dc<Tree. Also 
tlie wanner the air, flie greater is the quantity of vapour j)reci[)itatc(l in like circumstances. 
Hence the reason why rains are heavier in summer tlian In winter, and in warm countries 
than in cold. 

2370. 7V/e r/uantUi/ of rainj taken at an annual mean, is the greatest at the equator, and 
it lessens gradually to the jioles ; at wliieli Ihere are lower days of rain, the number in- 
creasing in propoitioii to the distance from them. From north latitude 12“^ to 43*^ the 
mean number of rainy days is 78; from 43° to 46° the mean number is J 03 ; from 46® 
to .'>0°, 131; and fioni 51® to 60°, 161. AVinter often pioduces a gieater number of 
rainy (lays than summer, though the quantity of rain is inoie considerable in tlie latter 
than in the former season ; at Petersburgh rain and snow I’.iJI on an average 84 days of 
the winter, and the quantity amounts to about lUe inches; on the contrary, the summer 
produces eleven inches ir about the same number of days. Mountainous districts arc 
subject to gieat falls of rain ; among the yVndes particnlaiiy, it rains almost incessantly, 
while the Hat country of Egyjit is consumed by endless di ought. Dalton estimates the 
quantity of rain fdling in England at 31 inches. The "lean annual q. mlity of rain for 
the whole globe is 34 inches. 

2371. ^ 'The cau.^e why less rain falls in the fr'il six months of the year than in the last six 
months is thus explained. The whole quantity of water in the atmosphere in January 
is usually about tliree inches, as appeals from* the dew point, wliich is then about 32°; 
now the force of vapours of that temperature is 0-2 of an inch of mercury, whicli is equal 
to 2'8 or three inches of water The dew point in July is usually about 5(S° or 59°, cor- 
responding to 0*5 of an incli of mercury, which is cipial to seven inchi's of water. ' Thus 
it is evident tliat, in the latter month, the atmosplKie contains four indies of water more 
than in tlie former month Hence, supposing the usual intermixture of currents of air 
in both the intervening periods to be the same, the rain ought to be four inches loss in 
the former iieriodof tlie ) ear than the avciage, ami four inches more in the latter period, 
making a dillerence of eight inches between the two periods, which nearly aei-ords with 
the preceding observations 

2372. TJie mean monUily and annual quantities rf tain at various places, deduced from 
the aveiage for many years, by Dalton, is given in' the following Table; ^ 
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2373. Frosty bein^ derived from the atmosphere, naturally proceeds from the upper parts 
of bodies downwaids; so the longer a frost I continued, the thicker the ice becomes 
iqion the water in ponds, and the deeper into the earth the ground is frozen. In about 
16 or 17 (Lays’ frost, Boyle found it had penetiated 14 inches into the ground. At 
Moscow, in a hard season, the frost will penetrate two feet deep into the ground ; and 
Captain James found it penetrated 10 feet deep in Charlton Island, and the water in the 
same island was froz.en to the depth of six feet. Scheffer assures us, that in Sweden the 
frost pierces two cubits (a Swedish ell) into the earth, ^ turning what moisture is found 
there into a whitish substance like ice ; and into standing water three ells or more. The 
same author also mentions sudden cracks or rifts in the ice of tlic lakes of Sweden, nine 
or ten fett deep, and many leagues long ; tlie rupture being made with a noise not less 
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loud than if many guns wore discliargcd together. 15y such means, however, the fishes 
are furnished with air, so that tliey are rarely found dead. 

e,>7t 7'Ar///Ai'o77/t?/*//«J/Afurni«iliesveryc'Xtraordinary farts. Tlip trees are oUon scorohertand burnt up, 
ns with the most pxce.ssive heat, ut conetniucnce of the sepa ration of water from the an, which is therefore 
very diviu^f. In the gieat frost iii HJH.;, the trunks of oak, ash, walnut, and other trees, were miserably 
split anil cleft, so that they might be seen through, and the cracks often attended with dieaclful noises like 
the explosion of fire-arms. 

i2fl75. Had is generally defined as frozen rain ; it differs from it in that the hailstones 
for the most pait arc not foinied of single pieces of ice, but of many little spherules 
agglutinated together ; neither are those sjiherules all of the same eoiisisteinc ; some of 
them being haul and solid, like perfect ice; others soft, and mostly like .snow haidenetl 
by a severe IVost. Hailstone has sometimes a kind of core^^f this soft matter ; but moie 
frequently the core is solid and bard, wliile the outside in formed tif a softer matter. 
Hailstones assume \arioiis figures, being sometimes round, otlier times [lyramidal, 
creiiated, angulat, tliin or flat, and soiiietiines stellated with six radii, like llie small 
crystals of snow. iSiatnral bistoiians furnis'i us with v.-iiioiis accounts of suijnising 
show'ers of bail, in wliidi the h.ailstones were of extraordinary magnitude. 

2'MG. Snoia is formed by the freezing of the vapoins in the atmosphere. It differs 
from hail and hoar fiost, in being as it were crystallised, while tluy are not. As the tl.ikes 
fall down through the atmospheie, they are eontinually joined by more of these radiated 
spicula, and tliey increase in hulk like the drops of rain or hailstones, 'flic lightness of 
snow, although it is firm iec, is owing to tlie excess of its surface in comparison with the 
matter contained under it : gold itself maybe extended in smfaee till it will ride 

upon the least lirealli of air. The wliiteness of snow is owing to the small pai tides 
into which U is di^ided ; for ice when jamnded will become equally white. 

2;J77. Siiuw i<i of grrat v.sc to (he rrgelahlr Kingdom. Weie we (o judge from ajipearance 
only, w'e might inrigine, that, so far fioin being useful to llie eaith, the cold Iiiimidity of 
Mioiv would he detiimental to vegetation but the expciieiice of all ages asserts the con- 
trary. Snow, partit idarly in tliose northern regions wheie the gioiind is covered wiiliit 
for sever.d months, finetilies the e.irfli, liy guarding the corn or other vegetables from 
the intenser cold of the air. and especially from the told jiieicing winds. It has been 
a vulgar opinion, veiy generally received, that snow fertilises the land on which it falls 
more than lain, in <<)iiscqneiice of tlie nitioiis salts which it is supposed to actpiiie 
by fieezing but it ai>pears from the exjieiinients of Maigiaaf, in llie year 17 d, that 
the diemical dillereiice between lain and snow-w.iter is exceedingly small; that the 
latter contains a soniewliat less prtijiortioii of earth than tlie former; but luilher of 
them contains eitlier eaith, or any kind of s.ilt, in any (jiiaiilily which can be sensibly 
eflicaeioiis in piomoting vegetation. 'Hie peculiar agency of snow as a fertiliser, in 
pielerencc to laiii, may be ascribed to its fuinishiiig a covering to tlie loots of vegetables, 
by which tJiey aie giiaided from tJie influeiiee of the atmosplierieal cold, and the 
internal heat of the earth is prevented from est.qiing. Dill’eient vegetables are able to 
preseive life under dilleiviit degiecs of cold, but all of them perish when the cold which 
readies their roots is cxlreine. IVoviilence lias, thciefore, in the coldest dimates, pio- 
vided a coveiing of snow for tlic roots of vegetables, by wliidi they are protected fioiii 
the iiiriiieiiee of the atniospheiical cold. The snow keejis in the internal heal of the 
earth, wliidi surioiiiids the roots of vegetables, and defends them from tlie cold of the 
atinosjiheie. 

2.'17S. In’ is w^ater in the solid stale, during wliidi the lempeialure remains constant, 
being ^2 degiees of the scale of K'direiihelt. Ice is eoiisiclerably lighter than w'jiter, 
namely, about one eiglilli part ; and this increase of dimensions is acc(iii]ed with jirodi- 
gions foiee, siifiicieiit to hurst the strongest iron vessels, and even pieces of aitillery. 
Congelation takes jil.ice imicli more suddenly than the opposite process ol liquefaction ; 
and of course, the s.inie quantity of heat must be more rapidly extricated in free/ing than 
it is absorbed in thawing; the heat thus extricated being disjioscd to fly olf in all direc- 
tions, and little of it being ret;iiiied by tlie neiglibouiiiig bodies, more lieat is lost fliaii 
is gained by tJie alternation ; so tliat wJiere ice has oiue been Ibrincd, its pioduction is 
ill this manner redoubled. 

2379. The northern ice extends during summer about 9° fiom the pole; the Miiithcrn 
18® or 20^'; in some jiarts even ; and floating ice has occasionally been found in 
both hemispheres ns far ns 40° from the poles, and sometimes, as it has been said, even in 
latitude 41® or 42 Retwceii 54® and 60® soiitli latitude, the ‘now lies on the ground, 
at the sea-side, throughout the summer. The line of perpetual congelation is thr(‘e miles 
above the surface at the equator, where the mean heat is 84®; at TcncrifTc, in latitude 
28®, two miles; in the latitude of London, a little more thaiiu mile; and in latitude 80® 
north, only 1250 feet. At the^ole, according to the analogy deduced by Kiiw an, from 
Mayer’s Formula, and which is not however found to agree very exactly with what takes 
place, from a comparison of various observations, the mean temperature should be .31®. 
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In London the mean temperature is 50® ; at Home and at Monf])c‘IJi(T, a little more than 
^ 0 ®; in the island of Madeira, 70® 5 and in Jamaica, 80®, 

2380. Wind. Were it not for tin's agitiition of tJie air, putrid effluvia arising from the 
liabitations of man, and from vegetable substances, besides the exljalations from water, 
would soon render it unfit for respiration, and general mortality would be the conse> 
qucnce. The prevailing w'inds of our own country, which were ascertained by order of 
tlie Royal Society of London, at Londony arc. 


Winds 

Days. 

Winds. 

Days. 

Winds. 

Days 

Sodth-west 

112 

West . 

. .03 

South 

- IS 

North-east 

58 

South-eas 

.32 

North 

. 16 

North-west 

50 

East 

2d 




Tlicw'esterly winds blow more upon an average in each montli of the year than any other, 
particularly in July and August ; the north-cast wind prevails during January, March, 
April, Mfiy, and June, and is most unfrequent in February, July, September, and 
December ; the north-west occurring more frequently from November to March, and 
less so in September and October than in any other months. 

2381. A^car Glasgow, the average is stated as follows ; — 

Winds. Dam. I Winds. Days 

Soulh-wcat - - 174 I North-east - - 1()4 

Nurth-wcst . . 40 I South-ca. ' - - 47 

2382. I71 Ireland, the prevailing winds are tlie west and soutii’West. 

2383. The diffei'ent degrees (f motion of v'itid next excite our attei.d 'n ; and it seems 
almost superfluous to observe, that it varies in gradation from the mildest zephyr, which 
plays upon the leaves of plants, gently undulating them, to the furious tempest, calcu- 
lated to inspire horror in the breast of the most callous. It is also a remarkable fact, that 
violent currents of air pass along, as it were, within a line, without sensibly agitating that 
beyond them. An instance of the fury of the wind being bounded “ by a lino” occuis 
in the hurricane of America; where its devastating course is often accurately marked in 
the forests for a great extent in one direction. 

2384. Causes of wind. There are many circumstances attending the operations of the 
air, which we term wind, which serve for a basis for well-founded conjectures, and 
those, united to the result of daily observation, render the explanation of its phenomena 
tolerably satisfactory. 

2<3S5. It must he clear to the most common capacity, that as the rays of the sun descend pcri)endiculnr]y 
on the surface of the earth utulcr tlie torrid zone, that part of it must receive a greater proportion of heat 
than those parts whore they fall obliquely ; the heat thus acquired communicates to the air, which it 
rarefies, and causes to ascend, and the vacuum occasioned by this operation is immediately filled by the 
chill air ftroiti tlic north and south The diurnal motion of the earth gradually lessens to tnc polos from 
the equator, at wlncli point it moves at the rate of fifteen gc'ographicnl miles in a minute, and this motion 
is communicated to the atmosphere in the same degree, but if part of the atmosphere were convey eil 
instantaneously to the equator from latitude 30°, it would not diretdly acquire the equatorial velocity; 
consequently, the ridges of the earth must meet it, and give it the appearance of an cast wind. The effect 
IS similar upon the cold air proceeding iVom the north and south, and this similarity must be .admitted to 
extend to each place particularly heated by the beams of the sun The moon, being a large body situated 
comparatively near the earth, is known to affect the atmosphere; and this, and the continual shifting of 
tlie point of the earth’s surface over which the sun is vertical, to the west, are given as the causes of the 
tides and of the trade wind.s. The moon’s revolutions, by pressing the atmospnere upon the sea, cause 
the flux and reflux which we call tides; it cannot, therefore, be doubted, that some of the wiiid.s we 
experience are caused by the moon’s motion 

238(> The regular motum of the atmosphere, known by the name of land and sea hrerzes, may be 
exphiincd by the effects of rarefaction • the air heated over the land rises up, because rarefied, and its pl.wc 
is supplied by the cooler air which flows in from the sea, this produces the sen breeze i at sunset, the 
equilibrium is first restored; but as the e.arth cools faster by radiation than the w<ater, the air over it 
becomes cooler th.m that over the sea, esiiccially if there be mountains in tlie vicinity ; the air over the 
land then displaces the light air from the sea, and thus the land breeze is formed. Granting that the 
attraction of the moon and the diurnal movement of the sun affect our atmosphere, there cannot be a 
doubt but a westward motion of the air must prevail witliiii the Ixiundancs of the trade-winds, the cun- 
sequence of which is an easterly current on each side * from this, then, it proceeds th.it south-west winds 
are so frequent iii the western parts of Europe, and over the Atlantic Ocean. Kirwan attributes our 
consent south-west winds, particularly during winter, to an opposite current prevailing between the coast 
of Malabar and tin loluccas at the same pcrirMl : this, he mlds, must be supplied fl^om regions close to 
the TOle, which inu'-t be rccriutcd in its turn from the countries to the south of it, in the western jiarts of 
our hemisphere. 

2387. The variable winds cannot be so readily accounted for , yet it is evident, that though they seem 
the effect of capricious causes, they depend upon a regular system, arranged by the great Author of 
nature. That accurate and successful observer of part of his works, the celebrated Franklin, discovered 
in 1740, that winds originate .at the precise points towa Is which they blow. 'I'his philosopher )i<ad hoped 
to observe an eclipse of the moon at rhil.adelphm, but was prevented by a north-cast storm, tnat conuncnccd 
at seven in the evening This he afterwards found did not occur at hoston till eleven ; and upon enquiry, 
he had reason to supi) 0 <)e, it (lasseti to the north-east at the rate of about 100 miles an hour. The manner 
in which be accounts for this rctrogr.adc prn<;ccding is so s.ati "factory, that we shall give it in his own 
words, particularly as his assertions arc supiwrtcd by recent observations, boih in America and Scotland. 
He argucft thus : — 'M suppose a long canal of water, stopped .at the end by a gate. The water is at rest 
till the gate is opened , then it begins to move out through the gate, and the water next the gate is put in 
motion and moves on towards the gate ; and so on successively, till the water at the head of the canal is in 
motion, which it is last of all In this case all the water moves indeed towards the gate ; but the suc- 
cessive times of beginning the motion arc in the contrary way, viz. from the gate back lu the head of the 
canal. Thus to produce a north-east storm, I suppose some grotat rarefaction of the aii in or near the 
Gulf of Mexico; the air rising thence has its place s^plied by the next more northern, cooler, and 
therefore denser and heavier air, a successive current is formed, to wliicli our ('o.asl and inland inoiuitains 
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gi\ 0 a north-cast direction.*’ According to the observations made by Captain Cook, the north-cast winds 
prevail in the Northern Pacific Ocean during the same spring montlis tlieydo with us, from which facts 
It appears the cold air from America and the north of Europe flows at that season into the Pacific and 
Atlantic Oceans. 

OtJtrr descriptions of U'inds may arise from a variety of causes The atmosphere has been ascer- 
tained to be comimsed of air, vajjour, and carbonic acid and water , and as it is well known that those fre- 
quently change their aerial form, and comhiac with diiferent substances, and the reverse, consequently 
l>artial winds and accumulations must contiifually occur, which occasion winds of difl'erent degrees ot 
violence, continuance, and direction. 

2389. The principal electrical phenomena of the atmosphere are thunder and lightning. 
2.390. Thunder is tlie noi.se occasioned by the explosion of a flasli of lightning passing 
through the air: or it is that noise which is excited by a sudden explosion of clectiical 
clouds, which arc therefore called tliundcr-clouds. 

awi. The raillinfry in tlic noise of thunder, which makes it seem as t' t passcrl through arches, is pro- 
bably owing to the sound being excited among clouds hanging over one another, between which tlic 
agitated air pa.sses irregularly. 

The rjrpfosion, il high in the air and remote from us, will do no mischief, but when near, it may ; 
and it has, in a thousand instances, destroyed trees, animals, &c. Tins proximity, or small distance, may 
bo estiiriatcd nearly by the interval of tune between scriiig the flasli of hglitiiing and hearing the report 
of tlie thunder, reckoning the distance after the rate of 1H2 tect to a sccoinl of tune, or seconds to the 
mile. Hr. Wallis observes, that commonly the difference between the two is about seven seconds, which, 
at the rate above-ineiitionetl, gives the distance almost two niilcs : but sometiines it comes in a second or 
Iw'o, whuh argues tJie explosion very near to ii.s, and even among usj and in such cases, the doctor 
assurca us, he has sometimes iorcCold the mischiefs that ha))pencd. 

J Season of thunder A Ithougli in this country thunder may hapi>cn at any time of the year, yet the 
montlis of July and August arc those in which it may almost certainly be expected. Its devastations arc 
of very uncertain cnntinuanco ; sotnetiines only a few peals will be heard at any particul.ir place during 
the wJiole season ; at other tunes the storm will return, at intervals of three or four days, for a niontli, s'X 
weeks, nr even longer ; not (hat \vc have violent thunder m this country directly vertical in any one place 
so frequently in any year, but in m.uiy seasons it will be perceptible that thunder-clouds are formed m the 
neighbourhood, even at these short intervals. Uence it appc.ir.s, that during this particular period, there 
must be some natural cause operating tor the production ot this pheiionienon, whicn does not take place at 
other time.*;. 3’his cannot be the mere heat or the weather, for we have often a long tract of hot weather 
without any thunder , and besides, though not common, thunder is sometimes heard in the winter also. 
As therefore the heat of the weather is common to the whole summer, whether there is thunder or not, 
wo must look for tlie causes of it in those phenomena, whatever they are, whicli arc peculiar to the month* 
of July, August, and the begimungof September Now' it is generally observed, that fiom the month of 
April,’ an iMst or south. ea.st wind generally takes place, and continues with little interruption till towards 
the end of June. At that tune, sometimes sooner an<l sometimes later, a westerly wind tikes place ; but 
as the eausc.s producing the east wind are not removed, the latter opposes tlie west wind wntfi its whole 
force. At the place of meeting, there are naturally a most vehement pressure of the atmosphere, and fric- 
tion of Its p.irts against one another ; a calm ensues, and the vapours brought by both winds begin to collect 
and form dark clouds, wind) can have little motion either way, botause they are pressed alnio.st equally 
on all sides For the most part, however, the west wind prevails, and what little motion the clouds have 
is towards the oast ' whence, the common reinaik in this country, that “ thiimler-ckmds move against 
the wind.” But tins is by no means universally true : for it the west wind happens to be excited by any 
temporary cause before the natural period when it should hike place, the cast wind will very frcqiietilly 
get the better of it , and the clouds, even although thunder is priHluccd, will move westward Yet in 
either cu.se, the motion is so slow, that the most superficial observers cannot help taking notice of a con- 
sidcrablc resistance in the atmosphere. 

ydSi. Thunderbolts When lightning arts with extraordinary violence, and bleaks or shatters any 
thing, it is railed a thunderbolt, which the vulgar, to fit it for such effects, suppose to be a hard body, 
and even a stone. But that wc need not have recourse to a hard solid boiiy to account for the efl'cets 
commonly attributed to the thunderbolt, will be evident to any one who considers those ot gunjiowdei, 
and the several chemical fuluuiiating powders, but more especially the astonishing powers of elc-ctrieity, 
when only collccteil and employed by huinnn art, and much more when dircctiHl and exercised in the course 
of nature. When wc roicsulcr the known cffeits of electrical explosions, and those produced by lightning, 
we shall be at no loss to account for the extraordinary oiierations vulgarly ascribed lo thunderbolts As 
stones and bricks struck by lightning are often found in a vitrified state, we maj reasonably suyiposo, with 
Beceana, that some stones in the earth, having been struck in tins manner, gave occasion to the lulgar 
opinion of the thunderbolt. 

2J‘I5. Thunder-clouds are those clouds winch arc in a state fit for protlucing lightning and thunder. The 
first appearance of a thunder-storm, wliu h usu.aUy happens W’heii there is little or no wind, is one dense 
eloud, or more, increasing very fast in size, .nul rising into the higher regions of the air, 'i'hc lower sur- 
face IS black, and nearly level , but the upper finely arcJicd, and well defined. Many of the^e clouds often 
seem pilcxl uinm one another, all arched in the s,une manner ^ but they are continually uniting, sw’elbng, 
and extending their arches. At the tune of the rising of this cloud, the atmosphere is commonly full of 
a great many separate clouds, which arc motionless, and of otld whimsital s)i.ipe.s ; all these, upon the 
appearance of the thuiulcr-cloud, draw towards it, and become more umfonn in their shajica as they 
approach ; till, coming very near the thundcr-cloud, their limbs mutually stretch towards one another, 
and they immediately coalesce into one uniform mass. Sometimes the thunder.cloud will swell, and 
increase very fast, without the conjunction of any udscititious clouds ; the vapours in the atmospiierc 
forming themselves into clouds whenever it jiasses Some of the adscititions clouils appear like while 
fringes, at the skirts of the thunder-cloud, or under the body of it ; but they keep continually growing 
flarker and darker, as they approach to unite with it. W’heii the tliunder-cloud is grown to a great size, 
its lower surface is often ragged, particular parts being det-iched towards the earth, but still connected 
with the rest Sometimes the lower surface swells into various large jirotuberances, bending uniformly 
downward ; and sometimes one whole side of the cloud will have an inclination to the earth, and the 
extremity of it will nearly touch the grouiitl. When the eye is under the thunder.cloud, after it is grown 
large and well formed, it is seen to sink lower, and to darken prod'giously ; at the same time that a number 
ot small adseititious clouds (the origin of which can never be perceived) are seen in a rapid motion, driving 
about in very uncertain directions under it. While these clouds are agitated v, ith the most rapid motions, 
the rain commonly falls in the greatest plenty ; .iml if the agitation be exceedingly great, ii commonly 
hails. 

2396. Lightning. While the thundcr-cloud is swelling, and extending its branches 
over a large tract of country, tlw lightning is seen to dart from one part of it to another, 
and often to illuminate its whole mass. When tlie cloud has acquired a sufficient 
extent, the lightning sti ikes between the cloud and tlie earth, in two opposite places ; the 
path of the lightning lying through the whole body of the cloud and its branches. The 
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longer this lightning continues, llie less dense docs fhe cloud hecoine, mid the less dark 
its appearance; till at length it breaks in different ijlaces, and sliows a cleai sky. Those 
thunder-clouds are said Ut he sometimes in a positive as well as a negative state ol 
electricity. The electricity coniinues longer of the same kind, in ])roportion as the 
thunder-cloud is simple and uniform in its diiection; hut when the lightning thanges 
its place, there commonly hajipens a cJiangc in theelectiicity of the atmosphere over vvliich 
the cloiid'i passed. Jt changes suddenly after :i vcjy violent Hash of lightning ; hut 
gradiiaUy when the lightning is moderate, and the jirogiess of fJie thunder-cloud slow. 

2Jy7 hnihtnni^ is au chetnea! explosion oi phenomenon Mishcs ot lii^Jitniiig arc usu.iUy seen in 
bro.id ami iimit'fim'il iims-.i-s j v%’Iicmi fhcir path .ajipiMrs anf^iilar or they arc reckoned most 

daii^reroiis They stj ike the hi^diest and most pointed oliject-* in pieh*remc lo otJiers, as lulls, trec«, spires, 
masts ot ships, .'■vC , so .ill pointed ronduetors leceivo .ind throw oil the elci trie lliiid more readily than 
those that are tcTinin.ited liy H.it surfai ea. ]aghtnin}{ is olisei ved ta t.ike and follow the rciidiest ami best 
oondui tor , and tli.' s.imc is the (.isc with clci tnrity in the diseharf^o of the Levdtn phial , whence it is 
infeiied, that in a thundei -storm it would lie sater lo haie one’s elothc'S \vi-t than dry la^hlniiig luirns, 
dlssolv cs metals, lends t.omo bodies, sometimes stiikes peisons blind, destrovs aiiim.il life, deprives magnets 
ot liieir VII tne, oi reverses their poles ; and all these are well known properties of electricity 
L’ j'W IVith leirnnl to plae<s oj snfet// in times oj //lunilt i unit /ti(/i//iiin'. Dr Franklin’s ailv lee is lo sit 
in tlie imddh* ot a room, piov idod it be not undei a metal bistre suspcMitled by a rliain, sittinfj on one tbair, 
and laying the lt‘et on .inotlier It is still better, be s i\s, to bung two or three mattresses or beds into the 
middle ol the room, and lolding tliein double, to pl.iee the chairs u])on them, lor .is they aie not so good 
eoiuluctois as tlie walF, tiie ligiitmng will not be so likelv to pass thioiigh them, lint the satest place ot all 
IS in .A haimiKHk living l>\ sill.en eonla, at an eipud distanie Irom all the sides ol the room Dr. Vnestley 
observes, that the ni.iee ot most pci leet s.itvty must be the i eUar, and v ; '’cially the middle of it ; tor when 
a person is lower than the sort. ice ot the earth, tln> liifhtning must strike it liel.ne it can iiossihly re.ich him. 
In the fields, the place ot sati'ty is within a lew yards ot a tree, but not ipiite lie .1 it Ueeearia cautions 
persons not ,ilw lys to trust too imich to the neii,dilioiii liooil ol a higher or lietter coin.. ' tor than their own 
bovty, since he has repeatedly tound that the ligbtiniigbv no means desi ends in one un bvided track, but 
that bodies of various kiiuls conduct their share ol it at the same tune, in piojiortioii to their quantity and 
condutting power. 

Sect. II. Of the ^feans Pro^nosticoling the Weather. 

2390. The if atmospherieul chanaes ha*', in all ages, been more or less }iftciKlt*vl to 
by men engaged in the culture t»f vegetables, or the p.isturage of anim.'tls ; and vve, 
in this country, arc suipiised at, the degree of pcifcction to vvliicli tlie {iiicients attained in 
this knowledge ; but it ought to he recollected, that the study of the vv^eather in 
the countiics occupied by tlie ancients, as Egypt, Ciiece, Italy, and the continent 
of Europe, Is a veiy dilferent thing from its study in an island situated like ours. It is 
easy to ibreteil weatlier in coinitnes wheie months pa‘s away without rain or clouds, and 
wliere some weeks together, at stated periods, are a^ ceitainly seasons of rain or snow. It 
may he assetted with tnitli, that theie is a gic.vter vjniety of we.ather in Tioudon in 
one week, than in Rome, Moscow, or Fetcrshnigh in tinec monflis. Jl i-, not, flieic- 
fore, entiicly a jiroof of our degeneracy, or the iniluence of our artificial inode of living, 
that we cannot predict the weatlu*r with such cert.aiiity as tlic ancients; but a cir- 
cumst.iiicc rather to ho accounted for from the pecidiaiities of our situation. 

2‘llX). vinuthle climntCt such as ourSy admits of being studied, both geiK'rally .and lo- 
cally; but it is u study which requires haliits of observation and reflection like all other 
studies ; and to be brought to ;my usefid degree of [lerfection must be attended to, not as 
it comnioiily is, as a thing by chance, and wiiich every body knows, or is fit for, but as a 
serious undertaking. The weather may he foretold from natural ilata, artificial data, and 
from precedent. 

2401. T/a: for this study arc, 1. The vegetable kingdom ; many [ilants 

shutting or opening their fioweis, contracting or expanding their paits, &c. on .qi- 
proaching changes in llie humidity or Icmpeiatuie of the atmosphere • 2. The animal 
kingdom ; most of those familiar to us exhibiting signs on sipproaching changes, of wliich 
those by cattle ami sheep arc move especially reniarkaldo ; and hence shepherds are gene- 
rally, of all otliers, the most coirect in their estimate of weatlier : .3. The miiieial king- 
dom ; stones, earths, metals, salts, and water of paiticular suits, ol‘ten showing indications 
of ap])roachiiig changes : 4. Appearances of the atmosphere, the moon, the general cha- 
racter of seasons, The charactcis of clouds, the prevalence of particular winds, and 

other signs are veiy commonly attended to. 

2402. The inftueuce of the moon on the weather has, in all ages, been believed by the 

generality of mankind : the same opinion was embraced by tlie ancient philosophers; and 
several eminent philosophers of later times ’ avc thought the opinion not iinwoithy 
of notiee. Although the moon only acts (as far at least as we can a->ccrlain) on the waters 
of the ocean by producing tides, it is nevertheless highly probablcy according to the ob- 
servations of Ijambert, Toaldo, and Cotte, lh.at in consequence of the lunar influence, 
gieat variations do take place in the atmosphere, and consequently in the weather. The 
ibllow'ing piinciples will show the grounds and reasons for their embracing the received 
notions on this interesting topic : — , 

2403 There are ten sttnnliom in the moon's orbit when she must partiniLirly exert her influence on the 
atmosphere; .and when, tonsoqiicntly, changes of the weather most readily take place. These arc,-* 

1st, ''Jlio newy and SJ, The Jull moon, when she exerts her influence in conjunction with, or 111 op|)osition 
to, Uie sun. 
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.Sd and 4th, The quadratures, or thos.o aspects of the moon when she Is OO^ distant from the sun ; or 
when stie is in the iniddlo point ol her orbit, between tfie points ot conjunction and opposition, namely, 
in the first and third qii.irteis, 

oth. The fi-Uffcr, and bth, 'I'he or (ho-e points of (he moon’s orbit, in which she is at tlie least 

and diitance lioin the earth. 

7tli and Stii, TJie tw'op.is,agesot the moon over tlie equator, oiicofwhieli Toalducalls the moon’s osccar/- 
tn{i, and the oilier the moon’s tit set ndm^, equinox , oi the two /i/nisfin s^ as Ue la Lande terms tJiein, 

!»(h, Tin: tiorcdl lunisticc^ whc-ti the muon apino.u‘he3 as near as slie can in each lunation (or period 
between one iieu' moon and another; to our zenith ;th,it point in the horizon whuh is diiectly over 
our hea«ts^ 

JOth, 'The an St) (t I hi)v\tict\ when .he is .-it the pieatest distance fioni niir zenith, tnr the action of the 
iii(X>n vanes greatly according to her obliquity. With fPiese ton points Toaldo conip.ired a (able ol loity- 
eigJit jeais’ observalions, the result is, that tlie probabilities, that the weatlier wnll ciiaiige at a eertairi 
lieiiod ol the moon, are in the lollowing pio[>oj lions . New moon, <> In 1 First quaiter, .'5 to 2 Inill moon, 
7 to 2 I-ast quarter, .'5 to 1- I’engee, 7 to I Ajiogee, 4 to J. Ascending equinox, 1 J to 4. Northern 
lunistice, 11 to 4 Desceniiing equinox, 11 to4 .Soulheiii lunistiee, ^ 1 

240+ 'rhat the nrn moon will b) ini' ** « ihant'e oj ircuther is in the doctrine of chances as G to 1. 
Kadi bitu.ilioii ol (lie moon alters that state ot the atmosphere winch lias bi i n occ.isioned by tliejircceduig 
one* and it seldom liappens tliat any i liange in the weatlier takes pl.iee without a ehaiige in the lunar 
situations 4’hose .situations au* tombiiicd, on airount ot the inequality ol their revolutions, and the 
greate.st elfert is produced by the union ol tiie sjzign-s, . r llie coniunctioirainl ojiposition of a plane! W'lth 
the suii, with Ihe apsides, or points iii the orbits ot planets, in whidi they are at the gieatest and least 

di'.tani elioin the sun (»r earth Tlie jirojiortion'. ot thejr powers topiodiice variations are as follows : New 

moon (omeuling with the pongee, Ji to 1 Ditto, with the aiuigee, 7 to 1 Full moon conn iding with tlie 
pongee, 10 to 1. Ditto, with tJie apogee, H to J The combination ot these situations generally occasions 
storms and tein])ests . and this peituibing power will always have the greater effei t, tlie noaier these com- 
bined situations are to the iiinon's passage over the equator, paituiilarly in the months ot March and 
September. At the new and full moons, lu the months ot M.ircli and Septt'inber. and even at tlie solstices, 
e-pecially the w'lnter solstice, the atiiiDspJieie assumes a certain character, by which it is distinguished for 
tiiiee and sometimes six mouths The new moons whuh jiroiiuce no change in (he w'cntliei are tliuoC 
that ha|)pen at n distanee iiom tlie apsides As it is perleitly true that each situation ot the moon alters 
that state ol the atum-pherc whi'di has (leeii prodiieeri by another, it is also oliserved, that many 
situation., ol the moon aii' lavourable to good and others to b, d weatlier 

240 » Thi MtuntioH's oj the moon /aromab/c (o hud weedhet are tlie perigee, new and full moon, passage 
ol Ihe eipiator, and tlie noitliern liiiustice Tho"!* belonging to the lornior are, the apogee, quailiatures, 
and the soidluru liuu'.tue Changes ol the weather seldom lake plate on the vi ry davs ot the moon’s 
situations, but eitlier jneiede or lollow them It has been touiut by observatioii, that the changes 
aU'ected by the lunar situations iii tlie six wuitei months precede, and in the summer months lollow 
them 

2M)(» The CKfartfs Ik'sides the lunar «itu.ations to which theaboie ol)serv..lions refer, attention must 
be paid also to the louith day before new and lull moon, which dais aie i alleil the o< f.int.^ At tliesi* times 
the weather is melmed to changes, and it m«iy be easily seen, that (he>e will lollow .at the next lunar 
siluation Virgil calls this fourth <lay a vei\ sure piopiu t 11 on lluit da) the lionis of the moon are ilcar 
and wi'Il dolined, gooil weathei may bo expected, but i( (hej .ue dull, and not clearlv inaiked on 
the edgt s, it is a sign that bad weatbei will ensue When Ihe weathei remains urn hanged on the fouitli, 
httiij.nid sixth d<iy ot the moon, we may conjei tuie that it will (ont nue so till liilt moon,f‘ven somitimcs 
till tin* ntxl iiew' moon, ami in that case the liin.ir .situafions have onl> a ciiy we.ik ellect JSTany 
ob.euers ol mitme h.ive aNo lemaiked, that the apjuoaili o( the lunar «itii, it loiis is somewhat critical lor 
the sick Adoidiiig lo Dr Ih'r.schel, Ihe neaier the time ol (lie moon’s eiUranee at full, ihange, 
Ol qii.irters, is to m.dniglit i,that is witlnn two I murs before and alter nndniglit), the more lair the w'cather 
IS 111 sinnmer, luit the neater lo noon tin less fair Also, the moon’-, entrance, at lull, change, or quarters, 
dining SIX ol (lie alliinoon houis, vi/ Irom lour to ten, may be loFIowed bv l.'ur we.itfierj but this is 
iriosily dependent on the w md 'I'iie same entrain e dunng all the boiii.s alter midnight, cxiept the lirst 
two, is untavourable to lair weather ; the like, nearly, may be obser\ed m winter. 

i^407. 27/e (irlijlnal data are the liaioineter, liygroiiieter, rain-gauge, and tlicr- 

moineter. 

iMOS. By means oi' the barometer, Taylor observes "e arc enabled to icgain, in some 
degree at least, lliat Ibicknowledge of the weathei, wJjith the ancients un<|iiestionfibly did 
possess ; though we know not the data on wJiich fliey founded tlieir conclusions. Chaptal 
considers that the xaliie of the barometer, as a;; indicator of tlie approacliino weatlier, is 
gieafer llian that of the lunar knowle<lge of the nio^t experienced eountrwnaii, and 
indeed of .dl other means put together. d Cbimic, <\t0 Wu sludl 

therefoie annex such rules as ha%e hitherto been fouinl most useful in asceitaiiiing (he 
changes of the weather by means of the barometer. 

2409. The tf the mercurif piesages, in general, fair weather; and its falling foul 

weather, as rain, snow, high winds, and sluiins. 

2 + 10 The sadden futting qf the mercury foretells thunder, in very hot w’calher, especially it the wind 
is hOUtll 

241 J The lising In uuntcr indicates frost; and in frosty weather, it iho niorcurv falls three or four 
cliMMoiis, tlicre will lollow a thaw ■ but it it rises in a lontuiiud llo^t, snow may be oxjieited 
2+12. IVhcn foul wralht r happens soon after tin falling o/ the inexui // it u ill not be ot long duration ; 
nor are w*e to expect a contmiiaiice ot lair weather, when it soon succeeds the rising oi the quick- 
silver 

241.1 //, m/onl weathei, Ihe uses considerably, .md conlimies ii.soig tor two or three days 

before tlie toiil weather is over, a continuance ot lair wearii(*i may be exjiected to lollow 
2+1+ Injun- wcutht r, irhen the mercury falls much and low, .uni conimues lallmg lui two or three days 
before laiii comes, mui h wet must bo expected, and probably high wiinls 
2+13. The unsettled motion of the mercury uulieatOo ehangeable weather. 

2 1UJ. T{csfm'tin>^ the words engraved on the register j fate of the barometer, \t wvAy he 
obscr\ed, tliat their exact eoirespondence with the state of the weatlier cannot he strictly 
relied upon, though they will in geiieialagiee with it as to the mercury i ising and fdling. 
The engiaved words arc to be Regarded only as indicating probable eonseqiieiues of the 
varying pressure of the atmosphere. The barometer, in fact, only shows the pres.sure of 
the aeiial eokiimi ; and the ])rcci])itaLion of rain, or the agitations of die atmosphere are 
merely e\cnts which experience has shown usually lo accompany the sinking of tlie mer- 
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cuiiul column, but arc not necessarily connected with fluctuations of pressure. The 
words deserve to be particularly noticed when the mercury removes from “ changeable 
upwards; as those on the lower part should be adverted to, when the mercury 
falls from “changeable” downwards. In otlicr cases, they are of no use: for, as 
its rising in any part forebodes a tendency to fair^ and its falling to foul, weather, it fol- 
lows tliat, though it descend in the tube from settled to fair, it may nevertheless 
be attended with a little rain, and when it rises from the words “ much rain” to “ rain” 
it shows only an inclination to become fair, though the wet weather may still continue in 
a less considerable degree than it was when the mercury began to rise. But if the mer- 
cury, after having fallen to “much rain,” should ascend to “ changeable,” it foretells fair 
weather, though of a shorter continuance than if the mercury had risen still higher; 
and so, on the contrary, if the mercury stood at “ fair ’* and descends to “ change- 
able,” it announces foul weather, though not of so long continuance as if it had fallen 
lower. 

2417. Concavity of the surface of the mercury. Persons who have occasion to travel 
much in the winter, and who are doubtful whether it will rain or not, may easily ascer- 
tain this point by the following observation; — A few hours before he departs, let the 
traveller notice the mercur}" in the upper part of the tube of the barometer ; if rain 
is about to fall, it will be indented, or concave ; if otherwise, convex or protuberant. 

2418. liarometcr in spring. Towards the end of March, or more generally in (he 
beginning of April, the barometer sinks very low with bad weafber ; after which it 
seldom falls lower than 29 degrees 5 minutes till the latter end of September or Octolwr, 
when the quicksilver falls again low with stormy winds, for then the winter constitution 
of the air takes place. From October to April, the great falls of the barometer are from 
29 degrees 5 minutes to 28 degrees 5 minutes, and sometimes lower ; whereas, during 
the summer constitution of the air, the quicksilver seldom falls lower than 29 degrees 5 
minutes. It therefore follows that a fall of one tenth of an inch, during the summer, 
is as sure an indication of rain, as a fall of between two and tlirce tenths is in the 
winter. 

2419. The hygrometer is of various sorts, but cord, riddle-string, and most of the sub- 
stances commonly used, become sensibly less and less accurate, so as at length not to 
undeigo any visible altcialion from the (litFercnt states of the air, in regard to dryness or 
moisture. The most common of all baiometers is that fonned of the beard of the wild 
oat, //vena fitua. 

24G0 A sponge makes a good hygrometer on tins account, as being less liable to be chanj?cd by use than 
cord. To prenaro Ihe sponge, first wash it in water, and when dry wash it aK.un in water wdieroin sal 
ammoniac or salt of taitar has been dissolved j and let it dry again. Now, if the air becomes nioLst, the 
sponge will grow heavier; and if dry, it will become IiKliter. 

2421. OU<if vttiiol IS found to grow sensibly lighter or heavier in proportion to the less or Rreater 
quantity of moisture it imbibes from the air The alteration is so great, that it has been known to change 
its wcjglit from three drachms to nine. The other acid oib, or, as they are usually called, spirits, or oil 
of tartar per (it liquiujnf may be substituted for the oil of vitriol 

2422 Sit't l-yard hygrometer. In order to make a hygrometer with those bodies which acquire or lose 
weight ui the air, place such a substance m a scale on the end of a steel-yard, with a couritenxiise whicJi 
shall keep it in cquilibiio in fair weather, the other end of the steel-yard, rising or falling, and poinUng 
to a graduated index, will show the changes 

2423 Line and plummet. It a line he made of good wtII dried whipcord, and a plummet be fixed to 

the end of it, and the whole be hung against a wainscot, and a hue be drawn under it, exactly where the 
plummet reaches, in very moderate weather it will be found to rise above such lino, and to sink Mow it 
when the weather is likely to become (air. 208 

2424. The, hair hygrometer oj Satessure^ and the whalebone hygrometer, originally 
invented by Do laic, are esteemed two of the best now in use. 

242’i The best and, indeed, only perfect hygrometer is that of professor Leslie It con- 
sists of a siphon tube, with a hall blown at eaeh end {Jig 20S ), and filled with air. 

A coloured liquiil fills one leg of the siphon; the ball on the opposite limb, smoothly 
coated with tissue paper, is the evaporating surface; thi> is kept perpetually moist by 
means of a thre.id passing from a jar with water as high as the instrument to the 
covered ball. The cold ^iroduced by evaporation causes the air in that ball to contract, 
and the coloured bouid is forced into that stem by the elasticity of the air includecl 
in the naked ball i his rise is exactly proportional to the dryness of the air. (7'.) 

2426. The rain-gauge, pluviometer, or hyetomeier, is a machine for measuring the 
quantity of rain that falls. 

2127. A hollow cylinder forms on of the best-constructed rain-gauges; it 
has witliin it a cork ball attached to a wooden stem {fig, 209.), which passes 
through a Muall opening at the top, on which is placed a large funnel. When 
this instrument is placed in the open air in a free place, the rain that falls within 
the circumtercncc of the funnel will run down into the tube and cause the cork 
to float ; and the quantity of water in the tube may be seen by the height to 
which the stem of tlic float is raised. The stem of the float is so graduated as to 
show by its divisions the number of perpendicular inches of water which fell on 
the surface of the earth since the lost observation. After every observation tlic 

209 cylinder must be emptied. 
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2^28. A copper funnel forms another very simple rain-gauge : the area of the opening 
must be exactly ten square inches. Let this funnel be fixed in a bottle, and the quantity 
of rain caught is ascertained by multiplying the weight in ounces by 173, which gives 
the depth in inches and parts of an inch. 

2429. In Jixing these gavgest care n^ust be taken that the rain may have free access 
to them; hence the tops of buildings are usually the best places, though some 
conceive tliat the nearer the rain-gauge is placed to the ground the more rain it will 
collect. 

2430. In order to compare the quantities of rain collected in pluviometers at dilFerent 
places, the instruments should be fixed at the same heights above the ground in all such 
])]accs ; because, at different heights, the quantities are always didbrent, even at the same 
place. 

2431. I'hcrmometer. As the weight of the atmosphere is measured by the barometer 
so the thcrinoincter shows the variations in the temperature of the weather ; for every 
change of the weather is attended with a chan in the temperature of the air, which a 
thermometer placed in the open air will point out, sometimes before any alteration is 
perceived in the barometer. 

The scales of different thermometers are as follows!— .In Fahrenheit’s the freezing point is 39 
degrees, and the boiling point 2 12 degrees. In Keauinur’b the freezing point is 0, and the boiling point 
80 degrees. In the centigrade thermometer, which is generally used in France, and is the .same as that 
ot Celsius, which is the tbennometer of Sweden, the freezing point is 0, and the boding point lOOdegrws. 
As a rule for comparing or reducing these scales, it may be st.ited, tliat 1 degree of Keaumur’s scale con- 
t.iins 2^ degrees of Fahrenheit, and to convert the degrees of the one to the other, the rule i.s to miiUijdy 
by f), divide by and add 32. One degi ec of the ceiitigr.idc scale is equal to one degree and eight tenths 
ot Fahrenheit 1 and the rule here is to multiply by 9, divide by .5, and add 32 Any of these thermometers 
m.iy be proved by immersing it in pounded ice for the freezing ixiint, and in boiling w.iter for the boiling 
point, and if the apace between these points is equally dividcif, the thermometer is correct, 

2433. The study of the weather from precedent, affords useful hints as to the character 
of approaching seasons. From observing the general character if seasons for a long 
period, certain general results may he deduced. On this principle, Kirwau, on com- 
paring a niimher of observations taken in KngUiud from 1G77 {Trans. Jr. Acad, v. 20.) to 
1789, a period of 112 years, found : 

That when there has been no storm before or after the vernal ctpanory tlie ensuing summer is generally 
dry, at least five times m six. 

'riiat when a storm happens from an easterly point, cither on the IPtli, 20tli, or 21st of May, the .surccciU 
iMg suiiuuer Ls generally dn/, at Usist lour tunes in live. 

Tfiat when a stoiin arises on the l~dh, 26//i, or 'Zlth of March, and not before, in any point, the succcetU 
ing Mimmer is generally city, four times in five 

It there bo a slot m cil S U'. or fr ,S. If’, on the 1,9th, 2()th, 21st, or22d ot March, the succcctling sum- 
mer IS gi‘iierally ivet, five times in mx, 

Tn this e<uuitry aori/ris and .v/ooig.s, if dty, arc most commonUf cold j {f moist, irarni ; on the contrary, 
dry Miiiimers .uid autumns are usually hot, and moist suminert. roltl , so th.it, if we know (he inoistnesa 
or dryness ol a sc.-ison, wo ran form a tolerably accurate judgment of its teiiiperaturc In this roiintry 
also, it geneially rams less in March than in November, in the prnjioitum at a mcdiinn of 7 to 12 It 
gcner.ally rams less in April than October, in the pioportion ot 1 to 2 ne.irly at a medium Tt generally 
rains less in IVfay than September j the ch.mres that it does so arc at least 4 to 3 ; but, when it r.ims 
pleiiiitiilly in IVIay, .is 1 8 inches or more, it generally nuns but little in September j and when it rams 
one inch, or le.s.s, in iVIay, it rams plentiiully in September. 

2434. The jjrohdhilitics <f particular seasons being fil/owed by others Iiavc been calculated 
by Kinvau; and alfhough his rules chielly relate to the eliniatc of Ireland, yet as there 
exists but little diflerenee between that island and Great Biitain, in the general appear- 
ance of the seasons, wc shall mention some of his conclusions. 

Tnfotty-one ycais there were (» wet springs, 22 dry, and 13 variable; 20 wet fiummcrs, IG dry, .and 
b variable, 11 wet autumns, 11 dry, and 19 variable. 

243.G. A season is accounted wet, when it contains two wet months. In general, the 
quantity of rain, whicli fall in rlry soason.s, is less than five inches, in wet seasons more; 
variable seasons are those, in which there fall between .00 lbs. .nnd 36 lbs., a pound being 
equal to *157639 of an inch. 

2136. January is the coldest jnonth in every latitude; and .July is the warmest month 
in all latitudes .above 48 degrees: in lower latitudes, August is generally (he warmest. 
Tlic difference between the hottest and coldest months increases in proportion to the 
distance from the equator. Every habitable latitude enjoys a mean heat of 60 degrees for 
at least two months; which heat is necessary for the production of corn. 

Sect. III. Of the Climate of Britain, 

2437. The climate of the British islesy relatively to others in the same latitude, is tem- 
perate, Immid, and variable. The moderation of its temperature and its humidity are 
owi:ig to our being surrounded by water, which being less affected by the sun than the 
C5arth, imbibes loss heat in summer, and, from its fluidity, is less easily cooled in winter. 
As the sea on our coast never Yreezes. its temperature must always be above 3.S° or 
34® and hence, when air from the polar regions at a much low'cr temperature passes 
over it, that air must be in some degree heated by the radiation from the water. On the 
other hand, in summer, tlie warm currents of air from the south necessarily give out 
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part of their heat in ])assing over a surface so much lower in temperature. The vari- 
able nature of our climate is chieliy owing to the unequal breadths of watery surface 
which surround us ; on one side, a channel of a few leagues in breadth ; on the other, 
the Atlantic Ocean. The temperature of the Hritish seas rarely descends below 
or .54"’. 

24‘38. The British climate varies materidhj within itself: some districts arc dry, as the 
cast; others moist, as the west coast; in the northein extremity, dry, cold, and windy; 
in the south, warm and moist. Even in moist districts some spots arc excessively dry, 
as part of Wigtonshire, from the influence of the Isle of Man in warding ott’ the 
watery clouds of the Atlantic; and, in dry districts, some spots are moist, from the 
influence of high mountains in attracting and condensing clouds charged with watery 
vapour. The mean temperature of I^ondon equals ,50° ilG ; that of I'alinbiirgh equals 
47* 84'; and tlie prob<ible mean temperature of all llrit.iin will equal 48^. The usual 
range of the barometer is within tliree indies. The mean annual rain is probably about 
ri2 inciies. The climate is variable, and subject to sudden alternations of heat and cold, 
which arc supposed to render pulmonary complaints common with us : but on the w^holc 
it is healthy, and the moisture of our clouded atmosphere clothes our fields with a lasting 
verdure unknown to the tnore favoured regions of Southern Europe. (T.) 

24:39. The deterioration of the British climate is an idea entertained by some; but 
whether in regard to general regularity, temperature, moir»tnre, or wind, the alleged 
changes arc unsupported by satisfactory proofs. It is not improbs'ble but the humidity 
of our climate, as Williams alleges (Climate of Britairif &c. 1 8 1C;, lias of late years 
been increased by the increase of evaporating surface, produced by the multiplicity of 
hedges and plantations; a surface covered with leaves being found to evaporate con- 
siderably more than a naked suiface. If the humidity of the climate were greater 
before the drainage of morasses and the eradication of forests for agricultural piiq>oses, a 
comparative return to the same state, by artificial planting and iriigation, must have a 
tendency to produce the same results. However, it will be long before the irrigation of 
lands is cairied to such a degree as to produce the insaluj)rious eflecis of undrained 
morasses; and as to our woods and hedges, we must console ourselves with the beauty 
and the shelter which they produce, for the increase of vapour supposed to proceed from 
them. 


BOOK IV. 

or TUB MECHANICAL AGENTS rvil'LOYED IN AORICULTURF. 


2440. Having taken a view of the veget.ablc and animal kingdoms, as supplying the 
subjects of agricultural imjirovcmont, and of the mineral kingdom, manures, and the 
weather, as tlie natural agents of their growth and culture ; our next course is to examine 
tlie meclianical agents, or implements, machines, and buildings cmjdoi/ed in agncvtlnral 
operations. In a rude state of husbandry few’ implements are required besides the plough 
and llie cart, and few buildings be^ides the stable and the barn, 'fhe ground is ploughed 
and the seed thrown in and covered with a bush ; at harvest it is cut down and carted to 
the barn; and the three grand operations of the fanner arc sowing, reaping, and thresh- 
ing ; but in our improved state of society, where all the science of mechanics as well as 
of chemistry is made to bear on agriculture, the implements, machines, and buildings 
become numerous, and equally so the operations. So numerous are tlie former, indeed, 
that the theon f cal enquirer is often puzzled in making a selection. The whole of the 
most improved agriculture, however, may be, and in fact is, carried on with a very 
limited variety both of implements and building*. Intricate and complicated machines 
are not adapted for a rustic art like agriculture, and a great variety are not required for 
one, the operations of which are so simple as almost to be universally understood and 
practised. In our enumeration we shall include a number that we do not consider of 
much coiisequem e ; but we shall always distinguish between the essential, and such as 
arc comparatively objects of superfluous ingenuity and expense. We shall adopt the 
order of Implements of Manual Labour, Implements or Machines impelled by Quadrupeds 
or other Powers, Structures, and Buildings. We shall give a considerable variety, not 
altogether on account of their individual excellence, but to assist the mechanical reader 
in inventing for liimself. 
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Chap. I. 

Of the Implements of Manual Labour used in /f grit' allure, 

2441. Tlioiigh the most important implements of agriculture arc drawn or put in 
action by beasts of labour, yet a few, which cannot be dispensed with, arc used hy man 
alone. These may be arranged .is tools, or simple implements for performing operations 
on the soil ; instruments for performing operations on plants or animals, or for other more 
delicate operations ; utensils fur the deportation of materials ; and hand machines for 
various purposes. 

Sect. I. Tools used in ylgriculture. 

2442. The lever is an inflexible straight bar of iron or wood, employed in connection 
witli a prop or fulcrum, on which it is supported. There arc three kinds, but the most 
common is that in which the fulcrum is between the pow^er and the weight. Its use in 
the removal of large stones or other heavy bodies is well known, and the advantage of its 
application depends on the distance of tlie power from the fulcrum, and the proximity of 
the weight, 

2443. The pick or mattock consists of two parts : the handle, which ought to be 
formed of sound ash timber or oak, such as is obtained from the root or butt end of a 
middle*^ged tree ; and tlie head, which should be formed of the best iron and pointed 
with steel. The handle ought to be perfectly cylindrical, as in using it one hand slides 
along it from the end next the operator towards the head. There are several varieties ; 
the first tlie pick, with tlie ends of the head pointed, used for loosening hard ground, 
gravel, &c. ; the second, the pick-axe, with the ends wedge-sliaped in reverse positions, 
used in digging up trees ; the third, the grubber, for grubbing up heath or small brush- 
wood ; and there are also the road pick, and some others. 

”2444. The spade consists of two p.arts, the handle of ash, generally about two feet nine 
inches long, and the blade of plate iron. The blade consists of two parts, the plate which 
cuts and carries the soil, and the tread, which is a piece of strong iron fixed on the ujiper 
edge of the blade, to receive the impulse of the foot of tl»e operator, llicrc arc several 
varieties: 1« with a curved outline to the extremity of tlie blade, by which it may be 
made to enter a stiff soil with less exertion on the part of the digger ; 2, with a perfor- 
ated blade, wliich in adhesive soils frees itself better from earth in the using ; 3. with a 
sub-semicylindrical blade, which enters a stiff soil ea.sier than the common form, is much 
stronger as a lever, andal.so frce.s itself well from the sjiitful of earth ; this variety is what 
canal diggers chiefly use, and is called by them a grafting tool. There are otJier varie- 
ties and subvarieties used in draining, ami for particular juiri^oscs ; which will be noticed 
at the proper place. Elwell's spades, from the manner in which they are manufactured, 
for which Mr. E. has a patent, are said to be much stronger than any others. 

2445. The Flemish spade {Jig 210.) has a long handle, in some cases fi or 8 feet, but no tread for the foot 
of the operator The long handle lonning a verypowerJnl lever, when the soil w easily penetrated it may 
be dug with greater ease with this spade than with any of the forin.s in coniinon use, .tnd carls may lie 
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filled with earth, and earth thrown to a greater distance by this implement for the same reason. Add to 
this, that in no manner of using the J''leiiii,sh spade, is the oiKTator required to stoop as much as with the 
-English one. {Gard. Mag. vol. ii.) 

2446. The shovel differs from the spade in being made with a broader and tliinncr 
blade j its use being to lift, rather than to cut and .separate. Tliere are several varieties, 
differing in the fonn and magnitude of the blade. One variety, the barn shovel, has the 
blade generally of wood, sometimes edged with iron. 

2447. The turf -spade consists of a cordate or scutiform blade, joined to a handle by a 
kneed or bent iron shank. It is used for cutting turf from pasUircs, and in removing 
ant-hills and other inequalities. A thin section is first removed, then the protiilierance 
of earth is taken out and tlic section replaced, 
which, cut thin, and especially on the edges, 
readily refits ; and the operation is finished with 
gentle pressure by the foot, back of the spade, 
or roller. One variety, {fig. 211.) has one edge 
turned up, and is preferable where tlie turfs are 
to be cut square-edged and somewhat thick. 

^ 2448, The fork is of several kinds ; the dung-fork for working in littery dung, con- 
sisting of a handle like that of tlie shovel, and ^rec or more prongs instead of a blade ; 
the hay or pitch-fork, for working with sheaves of corn or straw or hay, consisting of a 
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long handle and two prongK ; and the wooden fork, consisting of a shoot of willow, ash, 
or other young tree or sapling, forked at the extremity, barked and formed into a rude 
fork, sometimes used in hay-making and similar operations. The prongs of forks to 
take up loose materials should be made square ; those for sheaves or more compact mat- 
ters or very littery dung will work easiest when Uie prongs are round. 

2449. 7Vie rake used in agriculture is of two kinds, the hay-rake and the corn-rake. 
Both consist of a handle and head set with teeth ; in the corn-rake these arc generally of 
iron. The garden-rake is sometimes used for covering small seeds. 

2450. The hay-rake is usually made of willow, that it may be light and easy to work ; 
and the teeth should be short, otherwise they are apt to pull up the stubble or roots of 
the grass in raking. Sometimes the teeth are made to screw into the head, and fasten 
with nuts, which prevents their dropping out in dry seasons. 

2451. The corn-rake {fig* 212.) is of dillerent 
dimensions and constructions in different counties. 

In general the length of tlie rake is about four feet; 
and the teeth of iron about four inches long, and 
set from one to two inches apart. Young {Report 
(fi Norfolk') mentions one of these dimensions 
which had two wheels of nine inches' diameter for 
the purpose of rendering it easier to draw ; the 
wheels were so fixed that the teeth might be kept 
in any posture at the will of the holder. It was used both foi l.ay and corn, and 
answered the purpose well. 

2i52. h\ East Lot/nan a corn-rake has heon tried, which, accordinjf to Somerville (Survey, Ac \ has hocn 
found to answer much belter than the common corn-rakc In this, the leiiKth of the litMil is from ten 

to finmi loot, and the handle about seven feet, with a piece 
of wood across the end of it, by which it is drawn by two 
men. The teeth are ot wooil or iron ; the last arc the host, 
as well as the most durable, and are a little bent forward at 
the |M)int, which gives them the power of retaining and 
carrying the ears along with them much better than they 
would otherwi.se do To make clean work, especially if the 
ridges are roumled, the held is raked across; in that way 
every thing is taken up ; but when it is preferred to draw 
213 tlie rake in the direction of the ridges, it may be consider, 

ably unproved by rutting the head into two or three lengths 
(jfg 213 \ and joining them with hinges, which will allow 
It to bend and accommodate itself to the curvature of the 
ridges. 'I'hc advantage of this kind of rake has been found 
considerable, even in cases where every iKissible attention 
has been paul to the cutting of the crop. 

2453. The stubbley or deiVj rake, is merely a coarser sort of corn nike. 

2454. The daisy-rake (Jig. 214.) has teeth sharpened 
on both edges like lancets, and is used for raking or 
tearing off the flower heads or biuls of daisies and other 
plants in grass lawns. 

2455. The drill rake is a large-headed rake, in whicli 
the teeth arc triangular in section, like small coulters; 
and they are set at six or twelve inches’ distance, according to circumstances. The 
implement is used to draw drills across beds or ridges, for sowing field crops of small seeds 
or roots, such as onions, early turnips, carrots, &c., or for planting saflron or Indian corn. 

2456. The dung-drag, or dung-hack, is a two or three-jironged implement, with along 
handle, for drawing the dung out of carts in different portions. The form of the prongs 
should be flat. 

2457. The earth-hack resembles a large hoc, and is used for emptying loads of earth 
or lime, or other pulverulent matters, in the same manner as the dung-drag is used for 
emptying dung ; it is sometimes also used as a hoe, and for scraping 
and cleaning. 

2458. The hand-hoe commonly used in agriculture is of two kinds : 
that with an entire, and that with a perforated, blade. The latter variety 
is preferable for thinning crops or destroying weeds, as it does not collect 
the soil and the weeds together in heaps ♦ but where earthing up is 
the object, tl^e common square blade is the best. The breadth of the 
blade may v^ry from two to twelve inches, according to the adhesiveness 
or looseness of tlic soil, or the distance to which the plants arc to be 
thinned. An improvement for lioes to be used in stirring stiff soils, 

Oi insists in forming the blade with a prong or prongs on the opposite 
altOf> of the broad blade {fig. 215.), which can be used in very stiff’ 
in Jnes to loosen the earth, by the operator’s merely altcHng the position 
he handle. The blades of all bocs enter the soil easier wlien curved 
i when straight, the wedge in the former case being narrower. 

59. Viirioufi improvements in hoes have been attempted by agriculturists. One with a triangular blade 
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ha<i been recommended as adapted to thin either at a greater or less distani'c, according to the depth It is 
thrust into the soil. Ix>rd Somerville recommends the forked tool {Jig /j. a ) or heavy hoc, used in the 
vineyards on the Continent ; but it is an implement more , 

oppressive to the cultivator than a spade, as it requires him Vya (f n ^ ” J’kx 

to stoop very low. Ducket, jun recoin mends a treble hoe 

(6) for thinning ; another of a dilFerent description (c) lor Ai-- r ^ ~ ^ 

makingdriUsby drawing; one for making thc»a by striking ' ^ ' ^ ' 

in a line, in order to form a trench for dung and potatoes ^ 


(/) ; one for forming a drill in the common way (e) ; and, 
lastly, one for hoeing both sides of a drill at once (d). It is 
said that by this last tool two acres of barley may be hoed 
in a day, and that it make's good work among oats or wheat : 
but sucli hoeing, even on the slightest soils, can be little 
more than a mere scraping of the surface; and though the weeds may be cut, yet this is only one object 
ot hoeing. 

217 2460. The Dutch hoe is more frequently used in gardening tlian in 

agriculture ; but, as it may sometimes be found preferable to the spade or 
dew-hoc, in cutting the weeds at the roots of young hedges and trees, 
where it is not desirable to stir tlie soil more than an inch deep, we shall 
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introduce a figure of the most improved form {Jig. 217.) 

2'lfil. The thrust hoc (^fig. 218.) is an improvement on 
the Dutch hoe. ( Gurcl- Mag. vol. i. p. 313. ) 

2462. The Sjyanish hoe {Jig* 219.) may be usefully employed on some 
occasions in stining the soil among potatoc.s, where roots and weeds are 
abundant. To render stooping unnecessary, 
it should have a long handle. {Card. Mag. 
vol. ii. p. 65.) 

2*163. The hoe-fork may be used as the 
Spanish hoe, and is most valuable wlierc the roots of couch- 
grass abound, {Card. Mug. vol. ii.) 

2464. The scraper may be de scribed as a broad hoc, of 
trel)le the usual size and strengtli, used in cleaning roads 
or court-yards, and sometimes in doming grassy surfaces. 
One with the ends of tlie blade turned inwards an inch or 
two is found more elfcctive in scraping the mud or dust 
from roads. 


2465. Of weeding-tooU used in agriculture tliere are three or four kinds ; one w'ith a 
long handle and fulcniin to the blade, for digging doc‘ks anil other tap-rooted plants from 
pastures ; a common spud or spadelct for cutting smaller weeds in hedges or standing 
corn ; a thistle-spud for cutting and rooting out tlii.stles in pastures ; besides short-handled 
weeders of dilfercnt kinds, to be used in hand-weeding young and delicate broad-cast 
crops, as onions, &c. in stiff soils, 

2466. Bakers thistle extirpator {Jig. 220.) is an eflective impicmcnt where that weed 
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abounds. It consists of a handle about four feet six inches long (a), claws between 
which the thistle is received (5), a fulcrum over which the purcliase is obtained for 
extracting tl>c root (c), and an iron rod or bar upon which the fix>t is placed to thrust the 
claws into the ground {d). In case the root of the thistle breaks while the operator is 
endeavouring to extract it, there is a curved blade, which has a sharp end like a chisel 
which is thrust into the ground, in order to cut off the underground stem, some inches 
below the surface, and thus prevent or retard the re- 
ajipcarance of the weed. 

2467. Weeding-pincerSi or thistle- drawers {Jig. 221. 
a, 5) are sometimes used for pulling thistles out of 
hedges and from among standing com : the handles 
are about two feet six inches long, and the blades 
faced with plate iron made rough by cross channels 
or indentations. 'Diere is a variety of this implement 
called the Havre pincers (5), which is used in France 
both for pulling thistles and other weeds, and for 
taking tench and eels from the ponds. {Thauin.) 

2468. The besoms used in farming are commonly 
small faggots witli handlc.s, formtd of b’rch spray, for 

the stables and cattle-houses, and of broom, heath, straw, Ac. for the barns. 

2469. 'The straw-rope-tmstert or tunsting-crook {Jig. 222.) is used for twisting straw 
ropes, and consists of a stick or rod from two to three feet long, and from one inch to 
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two inches in diameter, cither naturally or artificially 
crooked. At one end is a ring, through which a cord is 
])assed, and the implement tied to the waist; at tlie other 
is a notch, on whicli the commencement of the rope is 
made. An improved tool of this sort 223. ) is ^ ow used by the best farmers ; it is held 
under the left arm, and turned with the right hand. 

2470. The potato-dibber is exclusively used in 
planting potatoes in fine moulds ; but drilling is a 
mode generally to be preferred, as providing a 
better bed and a closer covering to the sets. 

2471. The common dd>bt'r used in agriculture has several teeth or dibbles proceeding 
from a head, which, having a handle, is pressed into tlie ground, and forms several holes 

^ at once, according to the number of dibbles, and these are regulated by the 
hardness of the soil. In strong clays the common garden dibber, shod with 
iron, is often used. 

2472. The doublc-dihber (Jig* 224.) is chiefly used in Norfolk and Suflblk, 
for dibbling wheat ; but the more enlightened agriculturists of the present 
day consider that the pressing plough effects the same object, that of making 
a firm bed for the seed, more effectually and it less expense. 

2473. Coggins dibbling machine consists of a box fixed ou wheels, to which 
are attached two conical dibbling irons, and the whole is to be moved forward 
by the foot of the operator. {Newton's Journal^ vol. ii. p. ‘^8.) It appears 
to us much too intricate ever to come into use ; nor do we see tlie necessity 
of dibbling by manual labour at all, since we have the pressing plougli, 

224 V which is allowed to be preferable for wlicat, and various drill machines, whicii 
are at least as good as the hand dibble, for beans. 

2474. The Jlail is a well known implement for beating out corn, now happily going 
out of use in the most improved districts, as it W'ould go every where, were the value of 
the band- threshing machine generally known. 

2475. The essential agncnltural tools arc the pick, spade, shovel, dung and hay-fork, 
hay -rake, common hand-hoe, rope-tv ister, ami besom. 

Sect. II. Instruments* 

2478. The instruments used in agriculture may be classed as the executive and the 
scientific ; the former arc used in executing, the latter chiefly in designing and laying 
out, operations. 

SunsECT. 1. Instruments of Labour. 

2477. I'he instruments of labour peculiar to agriculture arc few, and chiefly the scythe, 
reaping-honk, and hay-knife ; but there arc some others common to agriculture and 
gardening, which are occasionally used, and they also shall be enumerated. 

2478. The scythe is of tlircc kinds: one for cutting grass or herbage crops for hay, 
which consists of a thin steel blade attached at right angles to a handle of six or eight feet 
long ; the second for cutting corn, to which what is called a cradle is attached ; the 
third is of smaller dimensions, and is exclusively used for cutting corn; it is called the 
Hainan It scythe. 

2479. The Jlainault scythe {Jig 225 ) has a wooden handle an ineh and a quarter in diameter, and is heht 
n the mower’s right hand by the bent part (a, 6) about five inches long The 
straight part of the handle (c) is from Id to 22 inches long, according to thc 

finger is natsed, and there is a knob (a) .it the extremity, which would pre- 
vent the nand slipping off, if the loop should break, or the finger slip out of 
it. The blade (d) is about 2 feet long, and inches broad at the middle. 

'nie handle is attached to the blade in such .'i manner as that its plane makes 
an angle with that of the latter, by which means the mower is able to cut a 
little upwards, bur ftlmo.st close to the ground, without stooping, while the 
handle inclincj to the horizon about 60 or 70 degrees. The line of the 
crooked part of the handle (o, b), if prorlucwl, would nearly p.ass through the 
point of the blade, which thus gives the means of controlling that point , 
whilst the fore filler in the loop commands the heel (c). Alci||g with the 
scythe a light stafrC/, g), terminating in an iron hook (A), is by the 
mower. 'With the scytibe in his right hand, he holi the hook in his left by 
the mifldle, thc,j^rved part of it over the scythe in .t similar position to its 
blade, Ab<l above»i their points being exactly over each other. In working, 
the mower moves Imth together, malung the hook to pass behind the straw 
at about the-iniddle of its height, to separate and pre.ss it slightly down 
towards the left hand, while the bkide follows with a motion from right to 
left, to cut off the straw at from two to four inches above the ground, A 
great advantage of this implement is, that the operator is not required to 
sto^, by which his strength is less exhausted, and he is said to cut double 
the quantity of corn which can be cut in the same tune with the reaping- 
hook. and wtth leas loss of straw^ Thc^Highland Society of Scotla^n^ade 

Flemings, brought over by the Highland Society, which accompanied this excellent man in a tour through 
"tliet^ountry, U succeeded, in making a great many trials The general result, as communicated in the 








Book IV. 


IMPLEMENTS OF AGRICULTUUE. 


373 


Society’s Report of December, Ja25, is, that by the use of this instrument, as compared with the sickle, 
in the cutting of wheat, there is a saving, at an average of the different statements given, of ilff ja^r rent 
Notwithstanding this circumstance, however, the Hafnault scythe has been \ery little used since in 
Scotland, partly, no doubt, owing to the difficulty of overcoming established prejudices ; partly, also, 
because any workman whose frame has been accustomed to use one description of lubtrumcnt, must begin 
by undergoing a good deal of liodily suffering and loss of labour before he can so far master another, so 
very different m the Hainault bc>tlie is IVoin tlie sickle, as to do the same 
quantity of work with the one as with the other; but principally, we suspect, 
because the instrument has, if any, no great ail vantage over the scythe hook. 
Young persons alone are to be expected to learn the use of difficult instru. 
ments, and bring them finally into general reputation. I'hc editor of the 
Highland Society’s Transarttons, in speaking of this Report (vol vii p 249 ), 
says that, considering its favourable nature, a somewhat different result 
might have been anticipated than has really occurred But, although three 
years have elapsed since these experiments with the Hainault scythe w'crc 
made, the instrument itself has nowheri < ome into general use. 'J'hat it is 
an important and useful mode of reaping v aniiot be reabonably disputed ; hut 
we ought not, ))crhnps, to anticipate any imiiortant change in harvest-work 
until that great era (we hope not very remote) when the adiuisilion of a 
horse-machine, applicable to all ordiii.iry circumstunces, shall becure our 
crops, and sweep every \ rejudice helore it ” Still, as there will always be 
small farmers and cottagt^rs who cannot afford to h.ive reaping machines, we 
think it highly desirable that the Hainault scythe should have further trials, 
and we earnestly recommend it to our friends in America and Australia. 

2480. The cradlc^-scythe is variously constructed : sometimes 
the cradle or icceptacle into which the corn is gathered is of net- 
work 226‘.), and .at other times it consists of w'oven laths or 
wicker-work. (See § 405.) 

2481. The reafdng-hook is a curved Made of steel, tixed in a 
short wooden handle ; it is of two kinds ; one serrated like a fine 
saw, which is used in cutting corn by handfuls, and is called a 

sickle hook ; the other smootli and sharp like a scythe, 
which is used to hack the corn over in the peculiar manner 
called bagging, and is called a cutting hook. The most 
improved form (Jig, 227.) has a kneed handle. 

2-482. Tfic smooth rt’apmg-hookf or, as it is called in East Ixilhian, the scythe hook, wa.s first introduced 
into the West and South-wcMt of Scotland, proliably from Ireland, and hdb now .spread over most ot the 
Txiwlanda It is coiibidereil muth preferable to the common reaping-hook in onr bcbt torn counties. (See 
I'artn, Mag , vol xxiii p .'l l ) Where the crop ib very thin and short, it requires some attention to make 
clean work, and in such rases the tit'thed hook, or llutton’s inijirovcKi reaping-hook, may do it better; 
but. upon all onlinary goixl and strong crops, the .scythe hook i.s by far the better implement, the leapcr, 
with equal ease to himself, cutting down a third or fourth moie than with the old teethed hook. The 
impresbion of some of the liest Scotch farmers is, that a labourer will do as much work with it as with 
the Hainault scythe, and cut the straw almost if not altogctlier as close to the grouiuL 
248.1. Hutton's improved leaping-houk is .serrated fioni the point tJi rough half itb length like a sickle, 
and the remainder is smooth and sharp The advantage is, that the straws are not cut in entering the 
hook, as IS the case where the point is of the cutting kind, by whuh means fewer drop and are lost With 
sick Icb reapers invariably make cleaner woik tlian with tfie hooks lor the above reason ; witfi hooks 
the straws are cut with lc.ss labour, yl'inns Soc Arts, vol xxviii ) 




2484. The hay-hit fe consists of u straight black*, set at right angles to a short wooden 
handle; both of considerable strength. It is used for cutting hay or straw when con- 
solidated in the rick or stack. An improvement of this instrument has been proposed, 
which consists in forming the blade like that of a coinnion spade, sharp at tlie edges, by 
wliicli the operator will cut dow'uw'ards instead of obliquely, and not being obliged to 
btoop, will effect the same w'ork with far less trouble. 

2485. The wool-shears are fonnetl wholly of iron or steel, and worked w ith one hand. 

2486. The hedge-'shears are of different kinds ; that 
called the averruncator is to be preferred for cutting 
oft' large shoots, as it makes a clean draw-cut like a 
knife. Shears, Iiowever, arc not used in dressing 
hedges by the best agriculturists. 

2487. J'he thatdiing-hufe consists of a blade similar 




to that of a scythe, inserted in a wooden handle like 
that of a reaping-hook. For tliatching with reeds, 
heath, or any rough and rigid thatch, the blade has a 
^ handle affixed to each end to enable the operator to 
work it with both hands. 

2488. The stock-borer consists of tw'O parts, a cut- 
ting screw or blade {Jig^ 228. a), and a drawing 
screw (6). Both are worked by cross handles in the 
usual manner (c). In using tliis instrument, which 
is of great importance where hay has acquired a dan- 
gerous degree of heat, first cut away the loose hay 
• where the borer is intended to be applied, thereiii 
insert the point of the borer, and by means of the* cross 


handle turn it round till the stack is i>ierccd either 
quite through, or to a sufficient depth ; then withdraw tlie cutter, and, by means of the 
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drawing screw repeatedly applied, take out the plug of hay which has been detached. 
If, however, the hay be in a moist, heating state, it will occasionally coil round the 
cutter in proportion as it is pierced, and impede its action. In such cases, tlie drawing, 
screw must be slipped over the rod of the cutter, and must be applied from time to time, 
to draw out the hay, in proportion as it is detached from the mass. {Newtoris Journal^ 
vol. V. p. 308.) 

2489. The hedge-bill is of various kinds. Tlie scimitar {Jig^ 229. a) has a handle four 
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feet long, bent a little out of the direction of the blade in order to admit the free action 
of tlie operator's arm while standing by the side of a hedge and cutting upwards. The 
axe (6) is used for cutting strong boughs or small trees ; the bill-hook (c) for fag- 
goting, and stopping gaps in hedges; the dress-hook 
(d) for cutting the twigs in very young hedges, and for 
dressing faggots ; and the bill-hook (e) for lopping 
branches close at hand. A chisel with a handle eight 
or ten feet long is used for cutting off branches eighteen 
or twenty feet from the operator, and is of considerable 
use in pruning forest trees in plantations or hedges, and 
also fruit trees in orchards. 

2490. The aie, saw, wedges and hammers, of dilferenl 
kinds and sizes, are used in agriculture, in felling trees, 
cutting them up, preparing fuel, driving nails, &c. ; but 
these and other instruments common to various arts need 
not be described. 

2491. The scorer {Jig. 230.) is a well known instru- 
ment used by woodmen in marking numbers on timber 
trees. 

2492. The line and reel is occasionally wanted for the 
manual operations of agriculture, and should he pro- 
cured rather stronger and with a longer line than tliose 
used in gardens. 

2493. The potato set scooj) is of two kinds ; 
one a hollow semiglobe, {fig. 231. a), and 
the other (6) a section of that figure. They 
are only used when potatoes are very scarce, 
as in ordinary cases the larger the set the 
more strength and' rapidity of growth in the | 
young plant. 

S4fl4 The EdttUmrgh potato-scoop {fig. 232.) is by far the best, and indeed the only one deserving of use. 
The handle (a) has a round sten. which passes through a piece of metal (rf), and has there a semicircular 

knife or cutter (c) fixed to it This cut- 

232 — , c ter IS sharp on both edges, and turns 

on a pivot fitted in a piece of brass 
formed out of a piece of plate (6, c). 
This plate forms a shield to hold the 
■nstrument firm upon the potato, by 
placing the thumb of the left band 
upon It, and pressing the point in 
which the cutter is Axed into the 
tulier Then by turning the handle 
half round with the right hand, tlic semicircular knife cuts out a set, which is a segment of n small 
sphere The only attention necessary in the use of this instrument is, to place it upon the potato, 

with the eye or bud in the centre of the diameter of the semicircle of the knife when laid fiat on the tuber. 
Thj advantages of this scoop, besides that it is very quick in its operation, is that the pieces being all 
exactly of one size, that is about an inch in diameter, may he plairLed by a bean-barrow or drill machine, 
with much less labour and more accuracy than by the hand. 

2495. The essential inslrtiments of labour are tlie scythe, reaping-hook, hay-knife, wool- 
shears, hedge-bill, axe, saw, hammer, and line and reel. 
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Subsect. 2. Instruments of Science, 

249G. Scientific instruments are not much required in agriculture ; the principal are for 
levelling, boring, and measuring. 

2497. The level is frequently required in agriculture, for arranging surfaces for irri- 
gation, tracing strata in order to cut off springs, well-making, and a variety of other 
purposes. The simplest form is the common road or mason's level, and the most com- 
plete the spirit level, with a telescope and compass, such as is used by land-surveyors ; but 
when operations of only moderate extent are to be performed, very convenient and 
economical substitutes, and if used with care, equ.diy accurate instruments, may be 
found in Parker’s level, the road or common level, water level, the triangular and the 
square level. 

2498. Parker* s level 233.) consists of two jr& 

cylindrical receivers of about five eighihs of an A 
inch in interior diameter, and full three inches ^ 
high each, for holding quicksilver, fixed at right I 
angles upon a wooden stand, and about eighteen — 

inches asunder. A small groove is cut lengthwise 
in the sUind, and closely covered over, through which channel a communication is 
effected between the two cylinders; and consequently the surfaies of the quicksilver in 
the cylinders must be on a level with each other. The two floats are equal to each other 
as to w’eiglit and length, and the surfaces (about five cightlis of an inch in diameter) 
which rest on the quicksilver in each cylinder ; and consequently the tops of the floats 
must also be on a level Avith each other. The different j)arts of the level are closely 
fitted, and the whole rendered portable by screwing up the floats into the caps of their 
respective cylinders. About three minute grooves arc cut in tlic lower, or hemis])herical 
ends of the floiats, through which the quicksilver rises upon a sliglit pressure of the Hoxits, 
and falls hack again under the flonls as soon as the pressure is taken off. The tops of the 
cylinders are a little concave, for saving any particles of quicksilver which may h^lge in 
the screws, when the instrument has been sliaken in the carriage. Constructed and sold 
by Mr. Ap])leton of Drury Lane, London, turner; price l-l.s, each ; stcifi* Avith cords and 
pulleys, 85 ., and three legs five feet high, 4s. 

2499. 77ie common level (fig. 234.) is in general use among masons and biicklayers, 
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and ‘for the purposes of road-making and irrigation it is furnished with plates of iron with 
adjusting screw s, for the purpose of determining the slopes of surfaces. 

25(X). The water-level is that which shows the horizontal line by means of a surface of 
Avatcr or other fluid ; founded on this principle, that water always places itself level or 
horizontal. The most simple level of this kind is made of a long wooden trough or 
canal, which being equally filled with water, its surface shoAvs the line of level. It is also 
made with two cups, fitted to the two ends of a straight tube, about an inch in diameter, 
and three or four feet long, by means of which the w ater communicates from the one cup 
to the other, and this pipe being movable on its shind by means of a ball and socket, 
when the two cups shew equally fidl of water, their two surfaces mark the line of level. 
It may also be made with two short cylinders of glass, three or four inches long, fastened 
at each extremity of the pipe with wax or mastic. The pipe is filled with common or 
coloured water, which show's itself through the cylinders, by means of which the line of 
level is determined ; the height of the water wdth respect to the centre of the earth being 
always the same in both cylinders. This level is very simple and commodious for level- 
ling small distances. 

2501. The American or triangular level [fig 235. a) is formed of tAvo pieces of thin wood joincil by a cross bar, 
the whole in the form of the letter A. The manner of usinK it is simply thus : At the place from which the 
level is to be taken, drive a wooden peg into the ground, close In to the top, upon which one of the legs of the 
h'amc or A may rest ; then bringing roufid the other leg till it touch the ground, there drii'c in a second jieg, 
turning round the other leg as before ; and v/herc it touches the ground again, drive in another peg, and so 
on along the whole line to be levelled Thus, with very little trouble, and with as much accuracy as with the 
finest s|>irit-lcvc], may the course of a dram be easily ascertained. Rut as it is necessary that a drain 
should nave sufficient declivity to allow the ivatcr to run freely, it will be requisite, in taking the level, 
^ B b 4 
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Regulate the direction of the line accordingly. Half an inch fall, in the length of the frame, will be 
sutneient. For this purpose, it will be expedient to have, besides a number of wooden pegs, one iron pm 
with inches and halves marked regularly u|ion the sides of it from the top downwards After having driven 
in the first wooden peg at the point whence you mean to conduct the dram, and having rested the one 
leg of the frame upon it, turn round the other till it be level with the first peg j there put in the iron pin, 
so that this leg of the frame may rest on the top of it, when level ; then drive in a wooden peg so far as 
that the top of it may lie half an inch lower than that of the iron pin. Place the leg of the frame again 
upon this second peg, turn it round to a level, putting in tile iron pm till the top of it be equal with the 
foot of the frame j then drive in another wooden peg close by the side of it, till the top of the wowleii one 
lie half an inch lower than that of the non inn. Proceed in this manner as far as you mean to carry the 
drain, which will have the same degree of declivity all the way along When m^de on a smaller scale, 
it is useful in ascertaining tlio proper descent along the liottom of a dr.iin, while the workmen arc laying 
it ; but when made for this purpose, the cross-bar must be fixeil to the bottom of the legs, so that the A 
becomes a or delta. 

2502. T/ic square lerel (Jig. 235. 6), is made of several pieces ; the usual length 
generally five feet and a half, and the 
height four feet, or four feet and a half. 

It maybe either used like the water level, 
or the American level. According to 
Marshal, it has been found ** preferable 
to any level now in use, as being equally 
accurate in ascertaining the relative 
heights of distant objects, as in minirtely 
tracing step by step the required line of 
communication, so as to give every part 
of it an equal and uniform descent.*’ 

2508. The object staff' (jig- 235. c) is used with the water or square level ; for cither 
it should be exactly of the same height as the level ; the cross piece at top should be a 
foot or more in length, and three inches broad, painted white on one side for opposing to 
dark objects, and black on the other for opposing to such as arc white. 

2504. The levelling staff is composed of two pieces (fig- 235. d, /<, and c, c), which slide 
on each other : they are each of about five feet in length, so as to form, when fully extended, 
a rod of ten feet. They have a line of feet gratUiated into Imudi-edtli parts The 
index (f) slides firmly on them ; and is moved up or down (by signal) by the attendant 
who carries the staff, till the observer finds it coincide with the intersecting wires of his 
telescope. Its height on the staff, of course, marks the difference of the level. It has 
two horizontal and parallel black stripes, which at considerable distances iixe of use to 
direct the eye more readily to the fiducial edge (g). 

2.'505. The measuring-chaint 7neasHring‘rodj poc1cet-rult\ poles for setting ont straight 
lines, stakes for driving in at fixed points, and a variety of other instruments, and their 
appendages, are occasionally required by the agriculturist who lays out estates, or effects 
territorial improvements : but these, not being strictly agricultural implements, do not 
require to be described. 

2/30fi. The odometer {odos, a w.iy, .and metrcoy to measuro^ is a very ingenioii.s instrument, invented in 
by Mr. Hunter, ot Thurston in .Scotland, who has given the folkiwing dost'nption of it to the Highlaiyl 
SiKiety. The wheel a ( 2.30 ) is made of light iron, and ino.isurcs two yards in circumference, being 
divided by six spoKcs into feet One spoke inii'.t 
be ptunted white Thu handle is divided at c, like 
a fork, and embraces each end of the axis by its 
elasticity Through the axis is a hole into which 
the end h of the way-wiscr fits, and is held fast by 
a nut d 'ITic way-wner (yig. 2‘37 ) consists of a 
frame //»,' / being hollow to receive a ])erpctual 
screw A, a part of which is visible near the index m. 

At the other end of the screw is a nut /, which 
keeps it in its place. The screw turns two brass 
eoncentric coggeil wheels k and I ; k conceals the 
scale of /, except where a piece is cut out, leaving an 
index at the beginning of the scale of A, and which 
in the drawing points to 78 of/. The scale of k is 
numbered towards the left, and that of I to the right 
The wheel k has 1(K) cogs or t 'cth, and / 101 ; conse- 
qiiently, as the same emOe ;• screw turns both 
wheels, it is evident, that wiioii k has made a com- 
plete revolution of 100 teeth, I will also have made a 
revolution of KX) teeth ; and the index of k will i>oint 
to 1 of /, because / has 101 teeth After a second 
revolution it will point to 2, and so on ; the number 
it points to marking the number of revolutions ; each revolution .showing 100 turns of the iron wheel 
a. Accordingly, a measures d icct, or 1 turn ; k J(X) timas G feet, or GOO feet, or 1 revolution ; and / lOl 
times 600 feet, or dO,GOO feet, equal to nearly JI4 English miles, the range of the instrument : 88 turns 
of tills wheel make a mile. It is advisable always tocommiMice with the way-wiser set at 0 or zero ; to 
do this, take out the screw in the centre, when the brass wheels k and / can both be set at zero, and 
the screw replaced. Set. the wheel a u|)on the ground with tiie white spoke undermost, and fix the way- 
wiser into the wheel by means qf the nut d, alwap observing to put it on the left side, as shown in the 
plate at e. At any period of mcasunng you can tell exactly how far you have gone, ami proceed without 


In read^ off, particuiar c^'ire must lie taken always to read the large figures (viz. those on the wheel / ) 
first, and afterwards to add tliesmall figures (viz. those on the wheel k ) ; and, if the figures on k amount to 
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leA« than 10, a 0 must be prefixed, so that k shall always show two figures ; for mstanre, l being at 46 
and k at 4, the sum is 4604. The easiest way to guard against error is to read 46 and add the word hun. 




drc<lj thus, forty-MX hundred and four, and not lour thousand six hundred and four. It is hardly 
neecbsary to point out the advantage of having such an instrument. No rountry gentleman, who takes 
the smallest charge ot his own afiiurs, should be without one; as, by merely walking from one end to 
the other ot any road, hedge, wall, ditch, &c. with the odometer (which is not more troublesome than 
a walking stick), he can tell the length of it much more correctly than by a measuring chain, which, to 
say the least ot it, requires two honest men, one at each end, and who must be both paid for their trouble j 
whereas the gentleman himselt, wliose honesty cannot be doubted, as he is not liKCIy to cheat himseli, 
can, at no expense, measure with this instrument at least four times as quickly as those with the 
Cham, who have it also in their power to misincasure, if I may use the expression, six inches every 
time a peg is jmt into the ground , but its principal uses are to check measurements already made, and 
to measure off the size of any proposed improvements, such as plantations, gardens, &c {Tramt. II. Soc., 
vol. vi. p G03.) 

2507. Good's improved imtruments for boring the earth for w^atcr, rlraining, and other 
pitrpobes, may now be considered as having superseded all others, and we shall shortly 
describe them. 




2508. The auger {Jig. 238. a) is to be connected by the screw-head to the length of rods by which 
the boring is carried on 'i'hiii auger is for boring in soil clay or sand ; it is 
eyhiulncal, and has a slit or opening Iruni end to end, and a bit or cutting- 
piece at bottom, When the e.irth is loose, or uct, an auger ol the same form 
IS to be employcil, but with the slit or opening rciluced in width, or even 
without a slit or oiioning A similar auger is used for cutting through chalk, 
but the point or bit at bottom should then project Uiwer, and for that pur. 
pose some of the.^e cvhiuineal augers are made with moveable bits, to be 
attached by screws, wnich is extremely dcsir.ablc in grinding them to cutting 
edges. 

25t)‘J The hollow conical augt r (6), for boring loose sandy soils, has a spiral 
cutting edge coiled round it, which, as it turns, causes the loose soil toascend 
up tile mcTiiied plane and deposit itself in the hollow within 
2510. The hollow cylinder or tube (r), with a foot valve, and a bucket to be 
raised by a rod or cord attached at top, is a pumping tool lor the purpose of 

getting up waternndsand that 
239 A would not rise by tlie auger. 

I I When th is c j I imler is lowered 
Fi II*® bottom ot the bore, the 

" bucket IS lilted up by the rod 
and cord, and descends again 
by its own gravity, having a 
valve 111 the bucket, opening 
upwards like other lift pumps, 
wliich at every stroke raises 
a quantity of water and sand 

in the cylinder equal to the stroke, tlic ascent and descent 
ol the bucket being limited by a guide-piece at the lop of 
the cylinder, and two small nobs upon the rod, which stop 
agaiiivt the cross-guide. 

^51 1. The tool Jor getting up broken rods (d) consists of a 
rod vvith asmall cylindrical piece at bottom, which the broken 
rot]s]ip.s through when it is lowered, and a small catch with 
a knife-edge, acted upon by a b<ick-spring. In rising, the 
tool takes hold of the broken rod, and thereby enables the 
workmen at top to draw it u\\ 

2512. Artother tool for the same purpose {Jig. 239. e) is 
like a pair of tongs ; it is intended to be slidden down 

J the bore, in order that the broken rod may pass between 
the two catches, which, pressed by back springs, will, when 
I drawn im, hike fast hold of the broken rod. 

2.513. The tool for widening the hole (/) A to connected, 
like all the others, to the end of the length of tods passed 
down the bore ; this tool has two cutting pieces extending 
on the sides at bottom, by which, as the tool is turned 
'.ound in the bore, the earth is pullctl away. 

2.514. The chisel or puneh^pipe (g) has a projecting piece to be used for penetrating through stone. This 
chisel is by rising and falling made t(spock the stone and pulverise it, the small middle part breaking It 
away first, and afterwards the brood part coming into action. Another chisel, or punching-tool (A), is twisted 
on its cutting edge, and is used for breaking away a greater portion of the stone. 

251.5. A lifting tool (f ) is used when it happens that an auger breaks in the hole. On one side of this 
tool a curved piece is attached, for the purpose of a guide to conduct it past the cyhndrical auger ; 
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and at the end of the other side It a hodc, which taking hold of the bottom edge of the auger enables it 
to be drawn up. 

2516. The trkeTtgular claw (fig, 240 k) is used when loose stones lie at the bottom of the hole, which arc 

too largo to be brought up by the cylindrical auger, and cannot Ije con- _ . 

^J^ichtly broken. The internal notches of this instrument take hold ^ 240 

of the stone, and as the tool nscs it brings them upi. For raising broken ifeh 

rj^s a tool (1) Is sometimes employerl, which has an angulgr claw that ( I 

sliiis under the shoulder of the rod, and holds it fast while drawing up, \ / 

[Newton's Journal, volyiil p. 2^7.) ^ I 

2517. Otlicr tools connected with the subject of boring I 

for water, also invented by Mr. Good, will be described 

when the operation of boring is treated of, in Part III. ^ 

Book III. Chap. III. (See Contents.) ^ J ^ 

2518. ]}y shy's borer for quicksand (Jig. 241.) consists 

of a tube called a sludger, from five to six feet in length, made of plate iron, with a 
valve at its lower extremity, made partly of iron and partly of leather, which 
^ ^ works upon an an iron hinge, and a hole at the top (a) through which it is emptied. 

i ln boring through quicksands a metal pipe is inserted into the borehole, and the 
® sand is withdrawn from it by the sludger, which, by means of the valve at its 
lower end, acts as a pump. A second metal pipe is added to the first, and so on 
to any depth. (Trayis. High, Soc, vol. vi. p. 611.) 242 

2519. The peat-borer (fg, 242.) is a larger sort of borer, employed in 
peaty soils tliat are boggy, for the purpose of removing wetiiesb It 
has been used with advantage in some peat-mosses in Lancashire, by 
Eccleston. 

2520. The blasting augCTy timber measurct and other scientific instru- 
ments, not in general use in agriculture, will be best described in treating 
of the departments in wliich tliey arc applied. 

2521. The only essential scientific instrument is the common level, 
which may be wanted to level drains and water furrows, adjust the sur- 
face of roads, &c. 

Sect. III. Utensils used in Agriculture. 

2522. The principal agricidlural utensils are sieves, baskets, corn-measures, 
and sacks. 

2523. Sieves arc textures of basketwork, wire, gut, or hair, stretched on a broad 
wooden hoop. Sometimes, also, they are formed of skins or plate iron pierced 
with holes, and so stretched, llicy are used for separating corn, or other seed, 
from dust or other extraneous matters. There are different varieties for wheat, 

I beans, oats, rape-seed, &c. 

I 2524. The corn-screen (fig. 243.) consists of a ^ 

I hopper (a), with a sliding board (b) for giving more / 

I or less feed ; slips of wood (cc) fixed on pivots to '' ' 

^ prevent the grain from passing too quickly down ; 

and the screen, which is composed of parallel J 

wires (d). 4 / ojn 

2525. Baskets are made of wickerwork, of different ^ 

shapes, but generally forming some section of a globose yir. 
figure : they vary much in size j those in most general d 

244 use in agriculture arc from twenty inches to two feet in diameter, 

^ and are used for carrying roots, chaff, cut straw, &c., from one place 
to another in the farmery. A very good substitute for a basket for 
filling sacks (fig, 244.), formed of iron, is in use in Nottingham- 
^^^^*****®*^^^^^^ shire, Lincolnshire, and other counties. (Gard, Mag. vol. v. p. 674.) 
2526. The secd-cairitr or seed-basket (fig. 245.) is sometimes made 245 


.XX/aJ/v/ 


of thin veneers of wooii, bent into an irregular oval, with a hollow to fit 
the seedsman’s side, and a strap to pass over his head, and rest on his 
shoulder. In some places, a linen bag of a shape adapted to be borne by 
the right shoulder, and to suspend the seed under the 1 ft arm, is used fur 
the same purpose. 

2527. The feeding tub or trough may be of any shape and size ; it is used for giving 
short or liquid food to swine, sheep, and other live stock. 

2528. The pail is used for carrying water, or other liquid food. 

2529. The turnip tray is a shallow movable trough or box, used to prevent waste when 

slicep are fed upon turnips. ^ ^ 

2530. The com bin, or com chest, for containing oats or other grain for horses, may be 
an oblong box of any convenient size. Sometimes it is placed in the loft over the 
stable, and the com is drawn out by a hopper below ; but for a farm stable this is needless 
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trouble : there it is commonly placed in the broad passage behind the horses, or in any 
spare corner. It should be stout, and have good hinges, and a safe lock and key. 

2531. The Jlexible tube, for relieving cattle that are hoven or choked, consists of a 
strong leatliem tube about four feet long and about half an inch in diameter, with a 
leaden nozzle pierced with holes at tlie insertion end. It 
should be kept in every farmery. TliA-e is a similar one, 
on a smaller scale, for sheep, which should be kept by all 
shepherds. Both will be found figured and described in 
Part III. Book VII. 

2532. Jones's hiln-drying apparatus (Jig* 246. serf ion) 
consists of two concentric cylinders about six feet in dia- 
meter, and is from the bottom to the top of its cones twelve 
feet high. The outer cylinder may cither be perforated with 
small holes, or made of wire gauze. In the centre of the 
inner cylinder arc a fire-place and chimney. The grain to 
be dried is admitted between the cylinders through a hopper 
at top, and distributing itself round the internal cone, it is 
discharged through a spout into a sack or receiver. In 
passing the grain becomes heated, and tlie moisture eva- 
porates, and passes oft' through the perforations of the ex- 
terior cylinder. (Newton s Journal t vol. vii. p. 214.) 

2533. Corn measures consist of the lippie, peck, and 
bushel, with the strike or rolling pin to pass ovei the surface, 
and determine their fulness. The local measures of every 
country arc numerous; the imperial bushel is now the 
standard corn-measure of the three kingdoms. 

2534. Com sack or hags are strong hempen bags, calcu- 
lated to hold four buslicls ; and in Scotland four firlots. 

2535. Other utensils, as those of the dairy, poultry, and 
cider-house, will be described in their appropriate places, 

2536. The essential agricultural utensils are the sieve, 
basket, seed-carrier, tub, pail, corn chest, flexible tube, com 
measure, and corn sack. 

Sect. IV. Hand Machines used in Agriculture. 

2537. Agricultural hand machines are generally portable ; some are exclusively put in 
action by man, as the whecl-barrow ; and others, as the straw-cutter, sometimes by 
horses, water, or other powers. 

2538. The common ladder is the simplest of 
manual machines, and is in constant use for forming 
and thatching ricks, and for other purposes; with 
or without the use of trestles and scaftblding. 

2539, The wheel-barrow is of three kinds : — 
the new ground work barrow (Jig. 247.) used in 

moving earth or stones; the dung barrow {Jig. 248.) for the farmyard; and the corn 
h.irrow (Jig. 2'l9.^^for conveying corn from tlie stackyard to tlie barn. The body of 

the latter (b) may 249 

be made to separate 
from the frame and 
wheel, and by 
, racansof levers fc) 
to be carried like 
the hand-barrow. 

2540. Barrows 
for hay and straw 
may be variously 

constiucted, and near towns (Jigs. ‘<150, 251.) may be used for wheeling light packagesi 
250 




258 





2541. The sack-barrow is a two-handed lever of the first kind, the fulcrum of which 
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is a pair of low wheels ; it is a convenient machine for moving sacks in a granary or barn 
floor, from one [wint to another. 

2542. The Norviand^ wheel-barrow ( Jig. 252.) is said to be exceedingly useful on a 
farm. The handles or trams (an) are nearly 
fifteen feet in length, by which, when loaded, 
nearly all the weight is thrown on the axle, 
so that tlie man has almost nothing to cany, 
and has only to push. He is thus saved 
from being bent down while at work, and 
consequently from acquiring a habit of stoop- 
ing. A shoulder strap (A) is commonly used 
by the operator, (^Morcl Vindt^j ami Card. 

Mag. vol. vi. ) 

2543. The truck (Jig. 253.) is a machine of the barrow kind for conveying compact 

heavy weights, such as stones, metals, 8cc. 

2544. The hand-hamnv is of diil'ercnt 
kinds [Jigs. 254, 255, 256.), and is in fre- 
quent use in various departments of agricul- 
ture, M'here the soi^ is soft, or the surface 
uneven. Its bottom should be close and strong 
for carrying stones; but may be light and open for dung or corn. 

2545. The u'iihwwing machinej originally introduced from Holland to Ea..f Lothian 
by Mr. James IMeiklc of Saltoun, father to Mr, Andrew Meikle, the inventor of the 
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threshing machine (799.), is in use for cleaning corn in most of the improved 
districts. There arc diflerent forms, but the best are those founded on the Meikle or 

Berwickshire winnower, which, instead of 
one screen, has a set of sieves put in 
motion by the machine, by which means 
the corn comes out, in most cases, ready 
to be meted up in siicks, A highly- 
improved form of this machine, and the 
most perfect, we believe, at present in 
use (Jig. 257.) is manufactured by Weir 
and Co. of London. 

2546. The hand threshing-machine 
(Jig. 258.) is worked by two men and 
one woman, and is sometimes used for 
threshing the corn of a small farm, or 
for threshing clover or other small seeds. 

The advantage consists chiefly in tlic 
completeness in which tlie grain is separated from the straw ; there is no saving of 
human labour, unless the power of horses or water is applied. 

2547. The potato cleaner is a hollow or per- 
forated cylinder or barrel, with a wooden axle 
through its long diameter, and a handle at one 
end, by which it is turned like a barrel churn. 
A hinged board forms an opening for putting in 
and taking out tlie potatoes, which fastens with 
an iron hasp and staple. It is filled one third 
with potatoes or other roots, aiui then placed in 
a cistern of water, by means of a crane or other- 
wise. In this state, being two thirds immersed 
in the water, and one third full of potatoes, it is 
turned round a few times, when the latter are 
found cleaned, and the barrel is lifted out by the 
crane, emptied^ filled, and replaced. 

2548. A locomotite steam threshing-machmej capable of propelling itself and a man, 
has been constructed in the county of Northumberland. It is intended for tlie small 
farmers, as it can be moved from one farm to another, and thus enable them to thresh 
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out their coni expeditiously and perfectly dean. I'he steam engine is not intended to 
be confined to threshing, as, by particular arrange- 
ments, it may be applied to the drawing of waggons, 
pumping of water, breaking of stones, &c. 

2549. ^ The mabie-skeller {Jig* 259.) composed 
of a thin vertical wheel covered with iron on one 
side, made rough by punctures ; which wheel works 
in a trough, and separates the grains from the 
stalks by rubbing. The ears or spikes of corn are 
thrown in by land one at a time ; and while the 
separated grains pass lli rough a funnel below, the 
naked stalk is brought up at the end of the wheel 
opposite to that at which it was put in. The wheel 
may either be made rough on both sides, or on one 

side, according to the quantity of work required to be done, and the force to be applied. 

2550. MariotVs improved maixe separator {Jig. 260.) is the most perfect macliine 
of tins kind at present in use ; it has not liitherto been much used in England, but a 
good many have been exported to America and the colonics. A machine for the same 
purjiose, by Cobbett, will be figured and described in Part III. Book VI. 



2551. A hand Jiour~mUl {Jig* 261.), for grinding Indian corn, consists of one wlieel 
and pinion, a fixed French burstone, and a similar stone in motion over it. The corn 
passes through a ho])per in the usual manner, and comes out from the stones fit for the 
bolting machine. I'hc hand flour-mill is chiefly used for Indian corn ; but it will also 
grind wheat and other 
corns into meals of tole- 
rable fineness. It re- 
quires two men to work 
it, and the price in Lon- 
don is from ten to six- 
teen guineas. 

2552. A hand bdting~ 
machine {Jig. 262. ), con- 
sists of a half cylinder of 
wire with cross brushes 
(a), enclosed in a box (5) 
about four feet long by 
twenty inches on the sides. 

It may be considered a 
necessary appendage to 

the hand flour-mill, and costs in London from three to five guineas. 
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2553, The farxe-brutser (Jig. 263.) is an in- 
genious and most useful machine where furze is 
either grown or found naturally. The shoots arc 
bruised and cut into sliort lengths by hammers 
which operate like those in the mills for hammering 
iron. When the material is not sufficiently bruised, 
it is oflerwards passed between rollers. 

2554. The bone-breaking machine (Jig- 264.) 
consists of two rollers grooved and indented, and 
with pinions on their ends, by which they may be 
moved eitlier by animals, water, or steam power. 

The surfaces of the rollers are filled with indent- 
ations and strong teeth, which penetrate and break 
the bones to pieces. This is accomplished by 
employing separate cast-iron wheels placed side by side upon an axis, to compose the 
rollers ; the wheels have coarse teeth similar to those of a saw or ratchet wheel ; each 

wheel of the lower roller is an inch thick ; and 
they arc placed at distances of an inch and a half 
asunder, having circles of hard wood or iron 
placed between tlicm, which are two inches less 
in diameter. The bones shou'd be supplied rather 
gradually to the machine at first, to .'^void choking 
it, and the rollers should then be adjusted to a 
considerable distance asunder ; but when the bones 
have once passed through in this way, the rollers 
arc screwed closer by screws placed for tliat pur- 
pose, and the fragments ground a second time. 
The pinions (a a) must have deep cogs to enable 
them to take deep hold of each other, when the 
rollers are set only half an inch distant to grind 
fine, and without the cogs being liable to slip 
when the centres are se])arated so far as to leave 
a space uf one inch or one inch and a quarter 
between the rollers, for the passage of the large 
bones the first time. The rollers will act most 
efiectually, if the different wheels arc fixed upon their axles in such a position that 
the teeth will not correspond or form lines parallel to the axes, and then no piece of 
bone can escape without being broken by some of the teeth. The bones which have 
passed through the rollers slide down an inclined board, and collect at tlic bottom in a 





large heap. When all the stock of bones are thus coarsely broken, a labourer takes them 
up in a shovel and Uirows them again to the hopper to be ground a second time. (Supp. 
to JEncyc. BriZ. Art. Agr . ) In a modification of this machine to be impelled by horse 
power, manufactured by Weir of London (J^g. 265.), the bones, after passing through 
the rollers, are conducted by the hopper (o) into a revolving screen (5), which is driven 
by a bevel wheel (r) working into a pinion on the screen shaft (d, e). 

2555. The oU-cake bruiser is composed of two rollers ground and toothed like the 
rollers of the bone-mill, but it is on a smaller scale so as to be worked by one 
man. The object is to bruise the oil-cake to a dust or powder. Below the rollers 
is a screen for separating the grosser pieces which are set apart for feeding cattle, and 
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the finer material or dust is reserved for sheep or for manure. Price in Tendon from 
8 to 11 guineas. 

2556. A stone-breakiw^ machine impelled by steam may be constructed of two fluted 
rollers, placed side by side, about an inch apart, and turning different ways. The stones 
are pu^nto a kind of hopper above, and pushed down witli a rake, affording a regular 
supply to the roller. It is worked by 8ne of Kay and lloutledge’s rotatory engines, of 
one-horse power, and will completely break a ton of liard pebbles in about six or eight 
minutes. {Newton^ Journaly vol. vi. p. 152.) 

2557. The root-brecher or bruiser I Jig. 266.) is composed of two widely fluted rollers, 
placed under a liopper, turned by two men. It used for breaking or bruising 
potatoes, turnips, carrots, or other raw roots, into '>mail or moderate sized pieces, 
before giving them to cattle or horses. The same imj dement may be set so close by 
means of two screws, as to serve for a whin-bruiser, or for breaking beans or corn of 
any kind. 




2558. Thr corn-bruising machine {Jig» 267. ) is contrived for the purpose of bruising 
or kibbling different sorts of grain, pulse, &c. as well as grinding malt. It is a simple 
implement, constructed with two iron rollers of different diameters, turned true on their 
axles or spindles, each roller having a cog or tooth wheel. A roller with grooves is 
fixed under the hopper, to receive the grain from the liopper, and lay it on the two rollers. 
To one of the rollers is fixed a fly-wheel. The machine is made to be worked by hand, 
or any other power. The upper w'ood frame is made to slide, and is regulated by a 
screw, according to the size of the grain, and wdll bruise it more or less as may be 
required. 

2559. The potato Jlour-mill (Jig- 268.) 
consists of a cylinder (a) covered with tin- 
plates pierced with holes, so as to leave 
a rough surface, in tlie same manner as the 
graters used for nutmegs, &c., but the holes 
in this are larger. This cylinder is situate 
beneath a hopper (5), into which the potatoes 
are thrown, and thence admitted into a kind 
of trough (c), when they are forced against 
the cylinder, which, as it revolves, grinds the 
potatoes to a pulp. Motion is given to' the 
machine by a handle fixed upon the end of 
the axis of the grating cylinder (a), and on 
the opposite extremity of tliis axis is a fly- 
wheel (d) to regulate and equalise the 
movement. The potatoes, when put into 
the hopper, press by their weight upon the 
top of the cylinder, and, as it revolves, they 
are in part grated away. On one side of the lower part of the hopper is an opening, 
closed or opened more or less, at* pleasure, by a slider (e) ; and the degree of opening 
which this has, regulates the passage of the potatoes from the hopper into tlie trough (c). 
This is as wide as the length of the cylinder, and has a concave board {J) fitted into, it, 
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lyhich slides backwards and forwards by the action of levers (g), fixed to an axis extended 
across the frame of the machine : a lever (h) is fixed upon this axis, causing^ a weight 
which acts upon tlie board { f) by means of the levers, to force or press forward the 
potatoes contained in the trough 
(c) against the cylinder, and com> 
plete the grating of them into a 
pulp. The tin-plate covering the 
cylinder is of course pierced from 
the inside outwards, and tlie bur 
or rough edge, left round each 
bole, forms an excellent rasping 
surface. 

2560. The chaff'-cutler is used 
for cutting hay or straw into frag- 
ments not larger than chaflf, to 
facilitate its consumption by cattle. 

There are numerous forms ; one 
of the best is that of Weir {fi». 

269.), which is so formed, that in 
case of its being accidentally 
broken, it may be repaired by any 
common meclianic. The pressure 
of the straw is also capable of being regulated with great facility. 

2561. The hay-hinding machine is an invention by Beck way for wcigliing and binding 
straw or hay. (Jig, 272.) It is a very ingenious apparatus, and may be useful to retail 

famiei s in the neighbourhood of 
large towns. The apparatus, 
with every implement necessary 
to be used in cutting, weighing, 
and binding, may be packed 
together so as to form a w lieel- 
barrow. {Jig, 270.) When un- 
packed {Jig, 272.), the \\heel is 
taken out, and the bottom of the 
barrow (a) turned upside down 
upon the ground as a platfoiin. 
271.) The standard (fc), 
is then set up in tlie sockets of the underside of the barrow. The frame (c) is then 
unfolded, and the axis of the steelyard or scalebeam (d), placed uj)on the stajidaid as a 
fulcrum, supporting the frame (c) at the 
short end^ and at the long end the coun- 
terpoising weiglit is suspended by a 
chain, and adjusted to the graduations 
upon the steelyard agreeably to the quan- 
tity of hay to be weighed. The bed of 
the frame (c) is then fastened down to 
the platfonn by means of the lever wbich held the wheel in the barrow. Two haybands 
are then placed between the hooks {e e), and extended along the bed of the frame {c). 

The truss of hay is then laid upon the bed 
of the fi-ame (c), as shown by dotted lines, 
and the lever or latch underneath withdrawn, 
so as to allow the scalc-bcam to oscillate. 
The proper quantity or weight of hay being 
adjusted, the truss is bound round witli tlie 
haybands, which were placed under it. 
This truss being removed, the same process 
is followed in weighing and binding every 
other ti iss, which is done without the 
smallest delay or inconvenience ; when the 
whole quantity required is bound up, the 
apparatus is dismounted and packed toge- 
ther ill five minutes, as^. 270. The re- 
spective implements, such as the knife, fork, 
pin, and tfvery part of the machine, fitting 
together upon the barrow so as to secure 
the whole, arc bound round by the chain and 
weight, and tightly packed for conveyance. {Newton's Journal* vol. i. p. 136.) 
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2562. The rope-twisting machine 273.), is a small 
wheel, the prolonged axle or spindle of which terminates in a 
hook, on which tlie rope is commenced. It is commonly 
hxed to a portable stand; but is sometimes attached to u 
(hreshing-madiine. It is used for twis(jng ropes of straw, hay, 
or rushes, for tying on the thatch of ricks, and other similar 
purposes. It is also used to fonn very tluck ropes for forming 
straw drains. 

2563. The draught-machine^ or dynamometer, is a contri- 
vance invented for the purpose of ascertaining the t'erce or 
p<jwcr of draught, in drawing ploughs, &c. Finlayson's ( fig, J 
274.) is reckoned one of the best varieties for agricultural 
purposes. 

25^>4, More's draught-machine is a sjiring coiled witliin a cylindrical case, having a 
dial-plate marked with numbers like that of a clock, and so contrived that a hand moves 
ndth the motion of the spring, and points to the numbers in proportion as 
the force is exerted : for instance, w hen the drauglit equals one cwt. over 
a pulley, the hand points to figure 1 ; when tlie drauglit is equal to two 
cwt. it points to figure 2, and so on. Till tliis very useful machine was 
invented, it was exceedingly diflicult to comi)arc the draught of difierent 
plouglis, as there was no lule to judge by, but the exertions of the horses 
as apparent to the eye; a very undecisive mode of ascertaining their force. 

2565.^ Bralu/s dt aught-machinc {Jig. 275.), consists of two strong steel 
plates, joined at the ends, and forming a spheroidal opening between them. 
In using it, one end («) Is hooked on the muxzle of the plough or otlier implement, 
and to the other (5) the 
^ \a <h aught trees are at- 

tached. An indicator 
(c) points out the pow'er 
275 ^ applied, in cwts. It is 

e\ideiit that Braby’s 
machine and Finlay- 
son’s act on the same 
piinciple, and that the 
latter, being more simple in the construction, must 
In' a more accurate in^cator, and less liable to go 
out of order. 

2566. The weiiihing-cage (Jig* 276.) is a contri- 
vance made in the form of a sort of open box or cage, by which any small animal, 
as a pig, sheep, calf, Scc. may be veiy easily and expeditiously weighed, and w ith 
suflicient accuracy for the fanner’s purpose. It is constructed on the principle of the 
coinmon steelyard, with a stiong wooden frame and steel centres, in W'liich the pilots of 
the lever arc hung ; and upon the sliort sidcof tlic lever is suspended a coop, Burrounded 
by strong network, in which the aniiiial intended to be weighed is placed. Tlic point 

of suspension is connected with the coop 
by means of two curved iron rods, w hich 
at the same time form the head of it; a 
common scale being hung on the longer 
side of the lever. 

2567. The cattle - weighing machine 
is a contrivance of the steelyard kind, 
for the purpose of weighing cattle and 
other iiniinals alive. A macliinc of this 
sort is of importance in the grazing and 
fattening systems, 
where they arc 
^Ciirried to any con- 
i:'^siderable extent, 
in ascertaining the 
^ ’ progress made by 
the animals, and showing how they pay for the use of any par- 
ticular kind of food, or what power it has in promoting the fattening 
process. Weir’s variety { 





> 277.) is by far the simplest and most 
es. 


economical of these macirir 

2568. The weighing-ynachine for sacks ( fg* 27S , ) is a convenieiit 
piece of barn-furniture on the steelyard principle, and so com- 
mon as to require no description. 
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2569. A potato-vieighinsr machine (,/ig. 279.), of a very complete description, lias 

been invented by Mr. John Smith, of Edinburgh, and is figured in the Higmtna 
Society's Transactiojis, vol. vii. pi. iii. It 279 

is on the principle of the steelyard, and ^ 

chiefly intended for weighing grain, dour, 
potatoes^ or any other coininoility usually 

put into a bag for carriage or keep. TJie I 

machine is portable, of easy use, and not 

liable to go out of order. £ 

2570. Rvthven's farmer's steelyard 

280.) is well adapted for weighing and ^ M 

readily discharging bulky commodities. It ^ ' 

consists of a lunger and shorter beam, with ^ 1^'"'- H ^ 

a moveable weight, to be shifted along the ^ 1 ffllliiwiiillliil 

former, and a scale suspended to the latter. ' '-5^^ ' R il H m tlifllM 1 

The longer arm, from its extremity, being ; . ''J ~ -M§-M |HiH'[{||j|||| 

confined within a limited range, obviates 

the inconvenience of jerks and long vibra- - ~ ttn 

tions, while an index upon it points out the ^ fjJ 

required weight, by a counterpoise being v_-., ^ 

slid backwards and forwards, till the point ' * ' ' 

has been found when it acts as an eqiiiva- " ,= — - — 

lent. By turning a keeper fixed to the scale, one end of it is ('pened, turning on 

1) fj >) 6 L '4 2 t ^ Cylindrical hinge at the top, and the con- 

"jT — ^ — tents speedily discharged. Tliesc balances 

may be made of any size required, either 
(I to suit the purposes of the farm, or the 

\ household. Their simplicity secures them 

I il ^ vw:' 'ts- equally against expense of manufacture, 

~ and the risk of going wrong when in use. 

One weight only is requiied, the value 

230 // of Tvliicli, as a counteijioisc, dejicnds on its 

distance from the centre of mol ion ; and it 
is so confined upon tlie long arm, that, though it has a perfectly free motion over 
all its length, it cannot escape at either extremity, and consequently can never he 
lost, whicli is a great recommendation to the instrument. The simple manner in wliicli 
one of the ends of the tin-platc scale opens up round a wire hinge is also very ingenious, 
and no less calculated to render the steelyard useful when weighing Hour, grain, seeds, 
and such commodities, (high. S. Tra 7 is,) 

2571. The turnip-sheer is of different forms; the old machine works by hand, like a 

straw-cutter of the original construction ; but a better one consistsof a hopper and knives, 
fixed upon a Hy wheel. (Jig. 281.) The turnips press . 

against the knife by their owm weight, and a man turning 

the wheel will cut a bushel in a minute. Gardener’s ^ 

turnip-sliccr is a highly improved form of this machine. N, 

2572. T/ie furnip-c/icppcr ( /iu. 282.) is perhaps a more 

Useful implement than the turnip-sliccr. It is first made //\Nv \\ 

like the common nine-inch garden hoe, forming an oblong p — — / / 1 \ 

square, with an eye to receive tlie handle, and from the a' “ ^ 

centre of the first hoe, another lioe crosses it at right fff'T ] — 

angles. On the reverse is a two-pronged fork, for the J j 

purpose of pulling up the turnips. The turnip being j 

pulled out of the groimd by the prongs, or the angles llj Ilf 

of the hoe, is immeiii itcly struck with it about the I | 

centre, which divides it into four ; and if these four | 

pieces are not small enough, the stiokc is repeated upon \ j 

each of the ]iieces until they arc sufliciently rcdu^'cd. I 

The two stoutish prongs on the back or revcise pan of ^ ^ 


the hoe, proccerliiig from the neck of the eye, besidi 



sidM their use in pulling up the turnips 
with expedition, increase the weight of 
the hoc, which is in its favour, by 
lessening the force necessary to split 
the roots. 

257.8. Of hand-drilling and dibbling 
machines, and especially of the former, 
there arc a great many kinds, of various 
dcgrcc.s of merit. The sort to be re- 
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commended in any particular ease will depend on the texture of the soil ; one which 
would answer w 11 in a soft soil or sand might not succclhI in a stony or loamy soil, 
As the fashions of drills are continually changing, we advise intending purchasers to 
describe their soil and kind of culture, as whether raised or flat drilling, Ccc., to a 
respectable implement-maker, and try^tho kind he recommends. In the mean time we 
submit a few of tire established forms. 

2574. 77rc 6enn or potato dibbling 
machine ( Jig. 28.3.) con.sists of a single 
wheel, set with dibber points, which ^ 
may be placed wider or closer at 
pleasure. It is pushed along by one 
man, and succeeds on friable soils, but 
cannot be depended on when the sur- 
face is rough or tenacious. Potato sets 
to be planted after this machiirc should 
be cut with the improved scoop{2494.). 

2575. The common hand drUt-barrow {fig. 2S4.) consists of a frame and wheel 

somewhat similar to that of a cormnon 
barrow, with a hopper attached to con- 
tain the seed. It is used for the pur- 
pose of sowing horse-beans, turnips, and 
similar seeds, upon small ridges. In 
using it, the labourer for the most part 
wheels it before him, the seed being 
aftcrw'ards covered by means of a sliglit 
harrow, or sometimes by a shallow 
furrow. 

257fl. The broadcast hand-dnll {fig. 285.'* is chiefly used for sowing clover or other 
small seeds, with or without grass' seeds. The operation, however, is much more fre- 






quently performed by hand. Broadcast sowing by machinery drawn by liorses or cal lie, 
however, may be advantageously adopted on faims of the laigest size, and where tlic 
s<nl is uniform in surface, in moisture, and in richness. 

2577. Coggi/is's dihhhng-machinc {fig. 286.) w'as invented in and appears very 

ingeniously contrived. The Me- 
chanism is to be W'orked by the foot 
of the operator. The inaciiiiic runs 
on wheels, and there are two conical 
dibbling irons, one larger than (he 
other. These arc ranged in a line 
with the delivering funnel of the 
drill, and at siicli distances apart as 
may be considered pro])cr for dis- 
chm-ging the seeds. A liopper («) 
contains the seed, and such eartliy 
materials as hone dust, or other 
manure in pow’der, as may be found 
necessary to deposit with the seed. 

Tliere is a funnel (5) through wdn'clt 
the seeds and manure arc passed ; 
and the conical dibbling iron (c) is 
worked by a handle (d). This dib- 
bling iron and its handle are con- 
nected by two levers, of which tlic 
lower (c) hangs to the axle of the 
principal running wheel, end has at its front extremity a small cone (/), intended os a 
marker. There is an upper lever (g) which works the axle (//) of the cylinder, within 
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the hopper which delivers the seed. The foot of the operator is strapped to the lever, 
.ind by its pressure forces the dibbling iron into the ground. The inventor says that two 
machines may be used at the same time by the same man, one foot being strapped to 
each. (^Newton's Journalj vol. ii. new series, p. 89.) 

2578. The turnip barrow-drUl sows a single row^ at a time ; but is of difficult manage- 
ment on the tops of ridges : for 
this purpose, it is desirable to 
have two wheels, one to go on 
each side of the ridge. An im- 
proved variety of this machine 
(Jig* 287.) has a bairel of nater 
(a) attached, which, by means 
of a tube, is dropped among the 
seed in the tract made by the 
coulter. This very useful appendage may be added to any drill-machine, whether 
worked by manual or animal labour. 

2579. The hand tumip-iullcr (fig 288.) is used for rolling raised drills or ridges 
previously to and after sowing turnip-seed by a hand- 
drill. The use of such a roller leaves the ridges in 
a much better form for receiving tlje seed than a com- 
mon cylindrical roller; and after the st*d is sown, 
when this roller is again used, the surface is left in 
the fittest state for retaining moistiue, and for com- 
mencing the hoeing and ihirming operations. 

2580. Doxat's juachine far assisting human power 
(fig* 289.) consists in a certain arrangement of levers 
and pulleys, by means of which the w-eight as well as 
muscular strength of the labourer is intended to be 
brought into action, and hence to render liis necessary 
exertions less laborious and fatiguing. Supposing the 
apparatus as applied to a pump ; then (a) and (ft) will 
rejiicsent two 
levers, their ful- 

crums or pivots being in the standard (c c). 

These levers are connected together by a cord or 
:hain (dd) passing over a pulley (e)* To the 
lever (a) the cord (f) is attached, which is also 
connected to the upper lever (g) • tliis upper lever 
moving upon a fulcrum in the standard (c), works 
the pump rod (ft). In order to jiiit this apparatus 
in action, a man is to be seated on a transverse bar 
or rail (i), sliown li}' dots near tlie end of the lever 
(a). The feet of tin's man are to rest upon llie bottom lever (ft), and by his alternately 
sitting upon the lever (a), and standing upon the lever (ft), they are liy the chain or cord (d) 
brought into the situation shown by the dotted lines; ancl hence the lever (g) is laised .and 
lowered for tlic purpose of W’orking the pump. A weiglit is placed upon the lever (a), and 
made to slide, fur tlie purpose of regulating the machinery and balancing the weight of 
the w^ater or other matter raised. By tliese means it is evident, that a man Ccan exert a 
greater power, in propoition to the fatigue occasioned, than would be effected liy the 
usual methods, sucJi as turning a winch or moving a lever with the arms, &c. (Newlon^s 
Journal^ vol. iii, p. 77.) 





2581. rfiachines for particular dcjiartmcnls, will be noticed in their proper places 


aid some will 
be wanted w hich 
are not peculiar 
to agi kill til re, 
such as rat-traps 
(figs. 290. and 
291 .), mouse and 
mole-traps (Jig. 292.), a fowling piece: 
for shooting birds, scares for deterring 



birds, and similar contrivances. 

2582. The grindstone (Jig. 293.) is a 
hand-machine that cannot be dispensed 
with in a farmery. The most improved 
sort has a cast-iron frame, which any 
pei-son wishing to grind an instrument on 
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turn for himself, by operating with his foot 
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on a treadle (a). This frame can be adjusted to a small or a large grindstone, 
or altered as the stone wears out, by 
the construction of the support for the 
gudgeon (6) ; a loose shield of sheet- 
iron (c) is used to protect the operator 
from the water thrown off by the 
wliccl when in motion. (Ua>d. Mag. 
vol. V.) 

^58.‘5. The essential hand-machines 
are the ladder, wheel and hand-barrow s, 
winnow'ing machine, chaff-cutter, and 
turnip barrow-drill. 



Chap. IL 

Of Jtgricuhural Implements and Machines draim by Beasts of Labour. 

•2584. The fundamental implements of agriculture arc the plough, the liarrow, and the 
cart : these are common to every country in the slightest degree civilised ; sufficiently 
rude in construction in most countries, and only very lately brought to a Iiigh degree of 
perfection in BriUiin. Dr. Anderson (^Jtccreations in Agnculln'^et writing in 1802, 
observes, “ that there are no sorts of implements that admit of gnviter improvement than 
those of husbandry, on the principle of diminishing weight without in any degree abating 
their strength.” Since that very recent period, great improvements have taken place in 
almost every agricultural implement, from the plough to tlie tlircshing- machine ; and 
though these have not yet found their w'ay into general use, especially in England, they 
may bo procured at the jniblic manufactories of the capitals of the three kingdoms with 
no trouble. It is incredible what benefits would result to agriculture if proper ploughs 
and thrcsliiiig.machincs were generally adopted j and if the scuffier or cultivator, of which 
Wilkie’s seems to he the most improved form, were implied in suitable soils, and under 
proper circumstances; not to mention ai^^^^w'o l^rse carts, improved harrows, and 
the best winnowing machines. lUit the ignorance and antipathy to innovation of the 
majority of fanners in almost every^epuntry, the backwardness of labourers to learn new 
practices, and the expense of the implements, arc drawbacks wliich necessarily require 
time to overcome. It may also be observed, tliat, in the progress of improvement, many 
innovations wliicli have been made liavc turned out of no account, or even worse than 
useless ; and this being observed by the sagacious countryman confirms him in his rooted 
aversion from novelty and change. — In our selection, we shall pass over a great variety 
of forms, the knowledge of wliich we consider of no use, unless it were to guard against 
them, and shall cliielly confine ourselves to such as arc in use at the present time by the 
best farmers of the best cultivated districts. These we shall arrange as tillage imple- 
ments, sowing and planting implements, reaping macliines, threshing machines, and 
machines of deportation. 

Sect. I. Tillage Implements and Machmes. 

•2585. The tillage implements of agriculture comprise ploughs with and witliout wheels, 
and pronged implements of various descriptions, as grubbers, cultivators, harrows, 
rollers, &c. We shall take them in the order of swing ploughs, wheel ploughs, pronged 
implements, harrows, rollers, &c. 

Subsect. 1. S 2 iing Ploughst or such as are constructed without Wheels. 

•2586. The plough, being the fundamental implement of agriculture, is common to all 
ages and countries, and its primitive form is almost every where the same. The forms 
used by the Greeks and Romans (see Part I. Book I. Chap. 1 and 2.) seem to have 
spread over Europe, and undergone no cliangc till probably about tlie 16tli century, 
when they began to be improved by the Dutch and Flemish. In the 17tli century the 
plough underwent further improvement in England ; and it was greatly improved in that 
following, in Scotland. There are now a great variety of excellent forms, the best of 
which, for general purposes, is universally allowed to be what is called in England 
the Scotch plough, and in Scotland the improved Scotch plough. In speaking of tlie 
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implement we shall adopt the latter tenn, because the unhnprovcd Scotch ptm^h differs 
littuj from some old forms of the implement common to Europe from the time of the 
Romans. As the o})cration of plougliing, like many other operations in practical 
husbandry, must often vary in the manner of its being performed, it is evident that no 
one particular sort of plough can be superior to all others, in every season, and under 
every variety of soil or inclination of surface. The Scotch plough, however, and the 
variations of which it is susceptible, render it by far the most universal tillage imple- 
ment hitlicrto invented or used. 

2587. Ploughs arc of two kinds : those fitted up willi wheels, and called wheel ploughs; 
and tliose without wheels, called swing ploughs. The latter are the lightest of draught, but 
require an experienced and attentive ploughman to use them ; the former work with greater 
steadiness, and require much less skill in the manager: some sorts, indeed, do not require 
holding at all, excepting at entering in, and turning on and off the work at the ends of 
the ridges. On the whole, taking ploughmen as they arc, and ploughs as they are gene- 
rally constructed, it will be found, tliat a district ploughed with wheel ploughs will show 
greater neatness of work than one ploughed with swing ploughs: but, on the other hand, 
t:iking a district where the improved form of swing ploughs is generally adopted, the 
ploughmen will be found superior workmen, and the work performed in a better manner, 
;xnd with less expense of hibour, than in the case of wheel ploughs. Northumberland in 
this respect may be compared with Warwickshire. 

2588. In the construction of ploughs^ w'hatever be the sort used, there are a few gene- 
ral principles that ought invariably to be attended to ; such as tlie giving tb'* throat and 
breast, or that part which enters, perforates, and breaks up the ground, that sort of long, 
nairow, clean, tapering, sharpened form that alfords the least resistance in passing 
through the land ; and to the mould-board, that kind of hollow cd-out and twisted form, 
which not only tends to lessen fiiction, but also to contribute greatly to the perfect turn- 
ing over of the furrow'-slice. The beam and muzzle should likewise be so contrived, as 
that the moving power, or team, may be attached in the most advantageous line of draught. 
This is particularly necessary wlicic a number of animals are employed together, in order 
that the draught of the w hole may coincide. 

2589. 2^he construction of an improved Scotch swing plough is thus given mathemati- 
cally by Bailey of Uhillinghain, in his Essap on the Consh udion of the Plough on il/a- 
thematical Principles^ 1795. It had been pre\ iously aimed at by Small of Berwickshire, 
and subsequently hy Vetch of Irichbonney, near Jedburgh, [Highland Soc. Trans, vol. iv. 
p. 213.), and more lecently and completely in the Qnarttrlp Journal (f Agriculture for 
February, 1829. Wliocvcr wishes thoroughly to understand the eonsti iictioii of the 
plough, and the principles of its operation, aie recoininc:i(led to tlie last-mentioned very 
excellent paper, whicli is too long to bo given here, and wliich would lose half its value 
by being aliridged, 

2590. I, and, when propei Ip ploughed, Bailey observes, must be removed from a hori- 
zoiitid position, and twisted over to a certain angle, so that it may be left in that inclining 
sUte, one furrow leaning upon another, till the whole field be couqiletely ploughed. Tlie 
de})th and width of tlie furrows vvhicli is most approved of hy farmers, and commonly to 
be met with in the best-ploughed fields, are in the proportion of two to three ; or, if the 
furrow be two deep, it must be tliiee wide, and left at an angle of 45 to 46 degrees. 

2591. Various forms have been given to the different parts of the plough, by ingenious 
persons, according to their different fancies, in order to diminish the weight of the 
draught, and to turn o\cr the furrow, and leave it in its proper position, without tearing 
or breaking it. 

2592. To have the line (f draught at right angles to the horses’ shoulders is of great 
importiincc in the formation of a plough ; a circumstance of wliich the greatest part of 
the plough-makers arc totally ignorant, although it is well known to every one that has 
the least knowledge of mechanics. If wc lake the angle tliat the liorses’ shoulders 
make w'ith a perpendicular from the horizon, and continue another line at riglit angles 
to it, or parallel to the draught chain; the length of this line from the horse’s shoulders 
to where it mcetr, or crosses the coulter, at half the depth of the furrow, will be thirteen 
feet two inches for ordinary sized liorses. 

2595. Length of beam.. If the plough be propcriy made, the line of draught should 
pass through the middle hole of the plough bridle at the point of the beam. Tliis 
requires the beam to be seven feet long, to give it a proper height at the bridle. 

2594. Left siile plane. That part of the jilough next the solid land should be made 
a perfect plane, and, run parallel to the line of draught ; whereas some of the common 
ploughs are completely twisted in that part, and deviate more than two inches from the 
line of draught ; tliis throws tlie plough to the left, ifhd causes the hinder part of the 
mould-board to press liaid iigainst the furrow, and crush and break it, besides increasing 
the labour of Ibe cattle. 

2505. 'the position .</ the i^oullcr must not deviate much from an angle of 45 degrees: 
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for, if wc make it more oblique, it causes the plough to choke up with stubble and 
grass roots, by throwing them up against the beam ; and, if less oblique, it is apt to drive 
the Ktuiies or other obstacles before it, and make it heavier to draw. 

2,596'. The mould-board, for all free soils, and for working fallov^s, is generally most 
effective when it lias a considerable concavity; but for breaking up clover leys, pasture, 
or any iirm surface, and also for claj^y soils, it is found to clean itself better and make 
neater work when it a])proaches nearer to a plane, and in very stiff’ clays, is formed witli 
a concave sin face. Tlie lower edge of the moiihl-hoard, on the most improved forms, 
is in a separate piece, which, when it wears, can be taken off' and renowned. The tech- 
nical name of this slip of iron is the wea^ ing piece. 

2.597. The malcjtals with which ploughs arb constructed is, generally, wood for the 
beam and handles, cast-iron for the head, side-jilates, mould-board, and sole, and wrouglit 
iron for the share, coulter, and muzzle. But of late years, in consequence of the dear- 
ness of timber, and the clicapness of iroi , they have been constiaicted wholly of the latter 
material, and w ith considerable advantage in point of strength and durability, and some 
also in point of convenience. Among the conveniences may he nuMitioned, the facility 
which they afford of bending the left handle to the right of the strjiight line (see 
Jig. 299. a), fiist introdneodby Mr. Wilkie of Uddingston. (wdio, if not the iinentor, may 
cerlainly be considered the greatest improver of iion ploughs,) by which means the 
pltnigliman is permitted to walk with case in the bottom of the furrow, 'fhe stilts or 
handles may also he joined to the body of the plough, in such a way as to admit of 
taking off’ and packing for a foreign country, or r.'iising or lowering the points of the 
handles according to the size of tlie ploughman, as in Weatherley’s plough. 

2.C99. Of siving ploughs, by far the best is the implement knowni in England ns the 
Scotch plough. It is almost the only ])lough used in Scotland, and througlioiit a con- 
siderable part of England; it is diawii with less power than wheel ploughs, at least, 
tJiose (d’ the ol<l construction, tlie friction not being so great; and it probably admits of 
greater \arialIons in regard to the breadtii and depth of the fin row-slice. It is usually 
(ir.LW’ii by two horses alneast in common tillage; but for ploughing between the rows 
of the drill culture, a smaller one diawn by one horse is commonly employed. A plougli 
ol’ the swing kind, h.uiiig a mould-board on each side, is also used both in forming 
narrow lidges for tiiinips and i)Otatoes, and in laying up the earth to the roots of the 
jihints, after the intervals have been cleaned and puheiised by the horse and hand-hoe. 
'i'his ])I()iigli is sometimes nuide in such a manner, that the mould-board maybe shifted 
from one side to the other when woiking on hilly grounds ; by w’hich means the fur- 
rows are all laid in the same direction. This will be found described as the turn-wrest 
plough. 

2,599. Swing ploughs, similar to the Scotch plough, have been long known in England. 
In Blythe’s Tnipraucr Improved, (edit. 16',52), we have engraiiugs of several ploughs; 
and what lie calls the “ iilain jilough” docs not seem to differ inncli in its principal 
parts fiom tlie one no\v in use. Amos, in an Essay on Agricultural Machines, says, tiiat 
a per* on named Luminis (whom he is mistaken in calling a Scotchman, see Muxw'ell’s 
Pratlical ITushdndman, j). 191.) “ first attempted its construction upon mathematical 
piinciples, which he learned in Ilolland; but having obtained a patent for the making 
.'iiul \ ending of tliis plough, he withheld the knowledge of tlicse piincijdes from the public. 
IIoAvever, one Pasliley, plougli-waight to Sir Cliarlcs Tinner of Kirkleathein, having a 
knoAvledgc of those principles, constiiicted upon them a vast number of plonghs. After- 
w'ards his son eslablislied a iiiaiuifactoiy for tlic making of them at Jlotherham. Hence 
they obtiuneil the name of the Botlieihaiu plough; but in Scotland they were called the 
Dutch or patent })lough.” “At lenglli the Americans, having obtained a knowledge 
of those principles, either from Britain or Ilolland, claimed the ])iiority of tlie invention ; 
in conseipience of which, I’icsidcnt Jefferson, of the United States, presented tlie prin- 
ciples for tlie construction of a mould-board, fiist to the Institute of France, and next to 
the IJoaid of Agriculture in Engl, and, as a wauiderful discovery in mathematics.’' (Com-- 
vuniications to the Hoard of Agriculture, vol. vi. p. 497.) According to another writer, 
tlie llotherham plough wa*, fiist constructed in Yorkshire, in 1720, about ten years before 
lanninis’s iinpioveinenls. (Survey of the l^cst lluliug of Yorkshire. Sup. JEncyc. lint. 
ait. Agr.) \Ve have seen it stated soineA^licie, that one of the first valuable alterations 
on the swing jiloiigh, of the vaiiety foniicrly used in Scotland, A\as made by Lady Stewart 
of Cioodtiees, near Edinburgh, grandmother to the Earl of Buchan. She invented what 
is c, ailed the Rutherglen i>lough, at one time much used in tlie west of Scotland. 

2600. The Scotch was little known in Scotland till about the year 1764, 

when Small’s method of constructing it began to excite attention. (Stiinll's Treatise on 
PlouAis and Wheel Carriages, 17l?4; and hard Kuimes's Gentleman Farmer). This inge- 
nious nieclianic formed the mould-'noard upon distinct and intelligible principles, and 
iifteiw^aids made it of cast-iron. His appendage of a chain has been since laid aside. 

It lias been disputed, whether he took the Rotherham, or the old Scotch jilough, for the 

Cc I 
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basis of his improvements. Tlie swing plough has been since varied a little, in some 
parts of Scotland, from Small’s form, for the purpose of adapting it more completely to 
particular situations and circumstances. Since *1810, tliis plough has been very generally 
made entirely of iron. In Northumberland the mould-board is made less concave than 
in Berwickshire, and in Berwickshire it is even less concave than in Small’s plough. Dif- 
ferent degrees of concavity in the mould-board sftit diiferent soils : soft and sandy soil 
requires most, and a loamy or clayey soil least, concavity. The following are the prin- 
cipal varieties of the improved Scotch plough at present in use in the most improved 
districts of the north, and among scientific farmers in all countries. 

2601. Small's plough. The mould-board is more concave than in most other varieties, 
and this may be considered its characteristic as compared with these varieties. It is 
sometimes drawn by a chain proceeding from the muzzle to the head, in order to lessen 
the strain on the draught-beam, and in that case it is called Small’s chain plough. 
It is commonly made of wood and iron (Jig, 294. o, as seen from the right side, b 
from above), but also entirely of iron. 


2602. The Northumberland jyloughy and the Berwickshire jdouglu arc very nearly the 
same implement ; diflering from Small’s plough in liaving the mould-board less concave. 

2603. IVilkie' s swing 
ploughy the best iron 
swing plough in Scot- 
land, (Jig. 295. a, as 
seen from above, b the 
left side) is formed en- 
tirely of iron except the 
points of the handles. 

Its characteristic, in 
point of form, is a 
longer mould-board 
with a greater twist in 
it, the object of which 
is, to reverse the fur- 
row more completely 
in light or highly pul- 
verised soils. 

2604. Finlaysons iron ploughs (Jigs. 296 to 299.) are, as he informs us (British 
Farmery p. 9.), constructed in imitation of those of Wilkie, but with improvements and 
modifications adapted for particular circumstances. 

2605. The heath or self-cleaning ploughy or rid ploughy (Jigs.206y 297.), is formed ,wit]i 
the beam so curved vertically ( Hg, 296.), or divided and curved horizontally (Jg, 297.), 





as to leave no resting place ^r stubble, heatli, or other vegetable matter, at the top of 
the coulter, where in rough grounds, with ploughs of the ordinary construction, il sets 
entangled and stops the work. ‘ vr- 

2606. FinUiyson's Kentish skeleton self-cleaning plough , g. 298.) is intended as a sul>. 
statute for the common Kcntisli tum-wrest plough. " he soil, iii great part of Kent 
IS of a peculiarly adhesiie clay. When this soil is between the wet and dry, it adheres 
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to the body of the plough like glue, by which the draught is increased probably double 
or treble.” By substituting three or four iron rods for the mould-board, the soil is pre- 



vented from adhering, while tlic operation of ploughing is at the same time performed 
in an equally perfect manner with two horses as with four. TJiis is accounted for “ by 
the whole surface of this plough not being more than one third or one fourth the surface 
of other plouglis.” In like manner, when it is necessary to dig or trench very strong 
clayey soil between the wet and the dry, the operation is performed with much greater 



ease by a tw^o-pronged fork. It is important to agriculturists to know the opinion and 
experience of a man of so much science and extensive practice as llic late Mr. Finlaysoii, 
wlio.ysays, from my own expeneiicc I have no hesitation in saying tliat the most ^he- 
sive land may, with ease, be ploughed by the skeleton plough, and one pair of good 
horses.” {British Farmer, p. Ib.'i.) 

2607. Fvdaysons line ^ough {Jig. 299.) is characterised by a rod (a), which proceeds 



from the sheath of the plough to the muzzle, which is put on when the plough is drawn 
by horses in a line — .x very disadvantageous manner, but yet common in many parts of 
ICiiglaiid. 
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2608. The SotnervilU swing plmtgh is known by its ^ould-board, a part of which 
is rendered moveable by hinges ; the advantage of tliis is, tliat the furrow can be laid 
more or less flat at pleasure. “ Mould-boards,” Lord Somerville observes, “formed to 
lay furrows in ley, so as to give the most soil to harrows, cannot l)e of that fonn best 
calculated to make good work in stirring earths^ more especially tlie last^ wliich ought 
to be thrown up in small seams, as it were, tliat the seed may be duly buried. It has 
hitherto held necessary to rip off the jilate for tliis purpose, and tlrivc in wedges, by 
which the mould-plate must be injured. From the trouble attending this operation, it 
has generally been omitted, and the land, of course, imperfectly worked. But this 
inconvenience may be remedied, and the mould-board be adjusted with great facility 
and expedition, by the following means: — When the mould-board is formed, and its 
plate lifted as usual, let the hind part be cut oft', and again connected with the fixed part of 
mould-board by means of flat hinges, or of thin flexible plates of tempered steel, or of 
hard hammered iron, so as to admit of thxit part being set to have difleient inclinations 
with the flxed part of the mould-board • by means of a screw passing from the inside 
through the lower parts of the handle of the plough, ojiposite the back of tliis moveable 
piece, the screw may be made to keep it at any tlesired degree of inclination, according 
to the nature of the work to be performed.” — This ])lougIi, however, has been but little 
used, and does not seem to meet the approbation of the l)i*st cultivators. 

‘JGOy. Tiirn-u'rcd swing j)loughs are such as admit of removing the mould-board 
from one side to anoUier at the end of each funovv, for the imrpose oi throwing the 
Ciirtli removed aln a) s to one side. Their iirincipal use is in ploughing acioss steep 
declivities, in order that the furrow slice may alw.iys be thrown down. Wherever it is 
practicable, however, it is best to plough oblirjiiely iiji .vnd down such declivities; because 
the other iiractice soon renders tlie soil too rich and deep at bottom, and too thin and 


poor at lop. 

2G10. Grai/'s turn-wmt swing plough (Jig. 300.) is one of the most scientific imjile- 
ments of the kind. I'he — • 

beam, head, and sheath, must 
always be placed in the di- 
rection of a line passing along 

their middle; and the two V 

handles must be placed equi- ^ ~ -> 

distant on each side of that 
line. There arc tw o mould- 
boards and two toullep:, and 

a mould-board is produced on cither side, at pleasure,^ by moving the lever (a) between 
the plough handles fiom the one side to the other. The line of draught can be shifted 
W'itli er(ual ease and expedition, and at the same time one of the coulters laised up clear 
of the land, and placed along the side of the beam, whilst the other is put dow n, and 
placed in a proper position for cutting off the furniw^-slicc Irom the furiow ground. All 
this is performed at once, without the ploughman’s changing his position, by means of 
two level's (h, r, and d, «). AVe have .already noticed (i.'.'iO?.) the mode in which the 
double-moulding or cartliing-up swing plough iii.ay be rendered a tmn-wrest iilou^h, of 
a ksn pel feet kind. 

2611. Wcathcrh\i/\ movenhic slUl plough (Jig. SOI.) is characterised hy certain joints in 
tlie stilts (a a), which admit 

<»f raising or lowering the 

handles at pleasure, so as to ^ v7 

suit the height of the plough- ^ r- ~ 

man. They also admit of 

taking off the stilts for the — - ** 'A, 

convenience of pacling. 

These joints are the invention of Woaflierley, a Northumbrian agriculturist in the 
service of Briiicc Ksterhazy, The plough is uiauuf.ictmcd by Weir of liondon, who 
commonly adds to it the improved diauglit t.ickle (/;). 

2612. T'hc ribbing plough is any of the above iinple- ‘ents on a smaller scale, to be used 
for the operation of ribJiiug, or laying leys or stubbles in small ridges. 

2613. Jhiclcf's skim-coulter jdough (Jig. 302.) is said to be a valuable implement. 



proportion of nourishment is supposed to hr 


though not much in use. By it the 
ground may be opened to any depth 
in separate horizontal portions of 
cai/h ; and, as the weeds or grassy 
siiiTace arg turned down in the first 
operation, and covered by fresh earth 
or mould from hgneatli, .a larger 
piovidtd fur the crop, wdiile at the some 
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time it is rendered moi’e clean, and the inconvenience of the roots of the grasses or other 
plants wholly got rid of. It requires a strong team in tlie heavier sorts of soils, but this 
is in some degree counterbalanced by the circumstance of one such ploughing being 
mostly sufficient for the crop. It is, says a late theorist, consequently evident tliat, con- 
sidering the number of ploughings generally given in the orch'nary way of preparing 
lands for a crop of barley or turnips, anri under the fallowing system for wlieat, and the 
labour and expense in the latter case, in raking, picking, and burning weeds, tlie advan- 
tages of this plough arc probably greater than is generally supposed It has also ad- 
vantages in another point of view, which is, that the soil is increased in deptli, and the 
parts of it so loosened and broken down tliat the fibrous routs of the crops strike and 
extend themselves more rcaffily in it, and (>f course are better fed and supported. In thin 
and sandy soils it is more particularly useful, because it cuts off all which is on the surface, 
at the depth of an inch or an incli and a half, in order to its being laid in a state of decay, 
for a future ciop ; by which an increased depth of soil is given to every subsequent course 
of crops, which often acts as a support, tt> keep up manures ncjir the surface, as their 
running through such soils too quickly is a disadvantage. It is also capable of being 
made use of without a skim coulter as a common plough. 

Sfilt. A •ilvn-coultcr maybe adilcil to any other plough, and m.iy be useful in turning down green crops 
and long dung, as well as in tioneh ploughing But in tno^t instances it is thought a iireferable plan, 
where tlie soil is to he stirred to an unusual depth, to make two conimoti swing-ploughs follow each otlier 
in the .same tr.sck ; the one helore (aking a shallow furrow, and the other going tleeper, and throwing up 
a new furrow upon tlie former. 

iiaiS, The donhh; share plough is distinguished by having one share fixed directly over 
the otlier. It is made use of in some of the soulhern districts, with advantage, in putting 
in one crop immediately after ploughing down another ; as by it a narrow shallow furrow 
is removed from tlie surface, and another from below placed upon it, to such depth as 
may be thought most proper, — it being capable of acting to ten inches or more. In this 
manner many sorts of crops, such as rye and other green crops that have much height of 
stem, may Ihi turned down witliout the inconvenience of any of the parts sticking out 
through the seair.s of the furrow slices, by which the farmer has a clean surface of mould 
for the reception of the grain. 

L’bitj. The mining plough, or treudimg plough, is soini 'times employed for the purpose 
of loosening the soil to a great depth, without bringing it up to tlic surface; a mode of 
operation which is particularly useful for various sorts of tap-rooted plants, as well as for 
extirpating the roots of .such weeds as strike deep into the gioiind. P’or these purposes 
it may lie employed in the holtom of the furrow after the common plough. It is con- 
structed in a very strong manner, having a share but no niouhl-board. Tlie share raises 
the earth in the bottom of the furrow, and, passing on under what it has raised, leaves 
the .soil where it was found, Init in a loosened st.'ite. 

2617. SomervtUds douh!c-f arrow j'lough 20:1.) is obviously advantageous in per- 



forming more labour in a given time, vvitli a certain strength of team, than other sorts of 
jiloiighs, as producing two furrows at a time. It has ])een found useful on the lighter 
soits of land wlierc the ridges are straight and wide, though some think it more confined 
in its work tlian those of the single kind. The saving of the labour of one person, and 
doing nearly double the work with but little more strength in the team, in tlie same time, 
recommend it for those districts wliere four-horse teams are in use. This plough has 
been brouglit to its present degree of jierfcction by I.ord Somerville, especially by tlie 
introduction of the moveable plates already mentioned (2607.), at the extremities of the 
mould-hoard, as in His Lordship’s single plough. But, as observed by an excellent 
authority, “ witli all the improvements made by Lord Somerville, it can never come into 
competition, for general purposes, with tJie present single-furrow ploughs.” Lord S. 
admits, that it would be no objpet tc invade the system already established in well 
cultivated counties ; tliough, where large teams arc employed, with a driver besides the 
ploughman, it would certainly be a matter of importance to use lliis plough, at least, on 
light friable soils. Their horses,” he says, will not feel the difference between tbeir 
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own single furrow, working one acre, and the well constructed two-furrow plough, with two 
acres per day ; here is no system deranged, and double work done.” (Comm* JJ. A. vol. ii. ) 
This plough is also of particular value for ploughing up and down steeps. (See 2627.) 

2618. The Argylesfdre plough diifers from Small's, or any single swin^ plough, in 
having no coulter fixed in the beam, hut, in lieu of this, a fin or knife rising from the 
left side of the share, which serves tlie purposecof slicing ofi* the furrow as well as the 
coulter. This fin or feather must be placed at the same angle as the coulter^ and should 
terminate in a lance-likc shape, in order to furnish the least obstruction to stubble, weeds, 
or stones. This plough is not liable to be choked by stubble, or thrown out by catching 
small stones between the points of the coulter and sock. It is found particularly useful 
in taking the earth away from the sides of a drill crop; as its broad upright feather, 
w'hich operates as a coulter, completely shields the plants from all risk of earth falling on 
tliem from the left side of the plough, while, at the same time, the ploughman ascertains 
to a certainty, that the part of the plough below ground approaches no nearer to the roots 
of the plants than the upper part does to their leaves ; so that he can bring the plough to 
slice otf the earth close in upon their sides, if necessary. In point of draught it is pre- 
cisely the same as the common plough. 

2619. The double mould-boarded plough is a kind of plough often used witli advantage 
in clearing out furrows, in setting potatoes, cabbages, and other similar crops, and in 
earthing up such as are planted in wide rows. Those who*^^"' mould-boards move on 
hinges, and may be set wide or narrow at pleasure, are the most convenient. A variety 
of this plough, made by Weir of London, admits of removing the mouM-boards, and 
fixing in curved coulters and hoes, for cleaning between drilled turnips ai:d similar 
crops. 

2620. IVie hinot is almost the same thing as the double mould-boarded plough, and 
the one is commonly sold for the other, with no loss to the purchaser. It lias two 
mould-boards, one on each side of the beam. It is used in sonic soils in forming a ribbed 
or ridged bed for wheat or otlier grains ; by which means, when the grain is sown over 
tlie ribs or ridgelets in the broadcast manner, as it falls for the most part into the fur- 
rows, or is harrowed into them, it comes up in rows. It is also used in earthing up 
crops; and sometimes, in Flanders, but never by the best cultivators in ICngland, in 
giving the first furrow to stubbles. 

2621. The marking plough is used in straightening and regulating tlic distance of 
ridges where the drill system is practised. Any plough witli a rod fixed at riglit angles 
to the beam, and a short piece depending from this rod, w'ill trace a line parallel to the 
furrow drawn by the plough, which line will serve for a guide as to the width of 
ridges, Ac. 

2622. Clymers plough (Jig* 801.) is a recent modification of the implement, 
formed entirely of iron, and chiefly re- 
markable for the absence of the coulter, 
or rather its attachment to the breast, and 
for tlie share, mould board, and other parts 
which move under ground, being com- 
posed of distinct pieces of cast-iron, lln's 
is considered as cheaper to commence witfi 
and easier to repair, because any one part 
may be renewed of the same material 
without deranging the rest ; whereas renewing or rejiairing wrought-iron shares, mould- 
boards, or coulters, is found in many districts both difficult and expensive. It has never 
come into use. 

2623. StolhardHs jjough is characterised by a perforated mould-board. The holes may 
be in any form or dimensions ; and their object is to allow the lur to pass through, and 
thereby prevent the adhesion of wet earth, which it is contended adheres in ordinary 
ploughs with such a decree of tenacity as greatly increase the friction, and diminish 
the speed of the horses. (Newtmis Journal vol. ii. p. 335.) 

2624. Morton^ trenching plougli (fig. 305.) has two bodies (o6), the one working four 
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or six inches deeper than tfie other. The first (a) cuts or pares off the surface to the 
required depth, say five inches, and turns it over into the furrow, ten or twelve inches 
deep, made by the main body. The second body generally works from ten to twelve 
inches deep, but might be m^e to work to tj^e deptli of thirteen or fifteen inches ; upon 
its mould-board is formed an inclined pVine, extending from the back part of the feather 
of the sock or share (c) to the back part of the mould-board (d), where it terminates 
almut six inches above the level of the sole (c). This inclined plane raises the soil from 
the bottom of the furrow, and turns it over on the top of that which has been laid in the 
bottom of the previous 
furrow by tlie body (o) 
going before. 

26i25. Gladstone's waters 
furrowing plough ( Rgs* 

30G. and 307. ) is used for 
cleaning out the furrows of 
anew-sown field, when the 
nature of the soil, or the 
inclination of the surface, 
requires extraordinary at- 
tention to leading off the 
rainwater. The beam (a), 
handles (6), and sole (c)t 
of this plough are form- 
ed in the usual manner 
of double mould-board ploughs. The sole is five inches sqiiare, for the purpose of 
forming a square bottom to the furrow. The two mould-boards (d) arc loose, so as to 
rise and fall witli the depth or shallowness of the furrow, being fastened only by the 
centre pin (e) to the upright (/)• The mould-boards, or wings, as they are called, are 
kept extended by a piece of iron (g) ; and this piece of iron has a number of holes in it, 
so that, by means of a pin (h) it may be raised or lowered at pleasure, according to the 
depth of the water furrow. The mould-boards are made of wood. Any old plough may 
be converted into one of this description for a few' shillings. 

2626. Draining ploughs are of various kinds, but none of them are of much use ; the 
work can always be done l)ettor, and generally cheaper, by manual labour. As most of 
these ploughs Iiave w'hecls, wc have included the whole of them in next subsection. 

Subsect. 2. Wheel Ploughs, 

2627. Wheel ploughs are of tw-o kinds : those, and which are by far the most common, 
where the wliecl or wlieels are introduced for the purpose of regulating tlie depth of the 
furrow, and rendering the imi)lement more steady to hold ; and those where the wheel is 
introduced for the purpose of lessening tlic friction of the sole or share. This last 
description of wheel plough is scarcely know'ii, but it promises great advantages. The 
fonner is of unknown antiquity, having been used by the Romans. 

2628. Ploughs with wheels for regulation and steadiness vary considerably in their con- 
struction in dirt’erciit places, .according to the nature of soils and other circumstances ; 
but in every fonn, and in all situations, they probably require less skill in the plough- 
man. Wheels seem, indeed, to have fonned an addition to ploughs, in consequence of 
the want of experience in ploughmen ; and in all sorts of soil, but more iiarticularly in 
those which arc of a stony and stubborn quality, they aflbnl great assistance to such 
ploughmen, enabling them to perfonn their work with greater regularity in respect to 
depth, and with much more neatness in regard to equality of surface. From the friction 
caused by the wheels, they are generally considered as giving much greater resistance, 
and consequently demand more strength in the team that is employed ; and, besides, are 
more expensive in their construction, and more liable to be put out of order, as w'ell as 
more apt to be disturbed in their progress by clods, stones, and other inequalities that 
may be on the surface of the ground, than those of the swing kind. It is also observed, 
** that with wheel ploughs workmen are apt tc set the points of their shares too low, so as 
by their inclined direction to occasion a heavy pressure on the wheel, which must pro- 
ceed horizontally the effect of this stniggle is an increased weight of draught, infinitely 
beyond what could be supposed : for wluch reason, the wheel is to be considered as of no 
importance in setting a plough fo( work ; but passing lightly over the surface, it will be 
of material aid in breaking up old leys, or ground where flints, rocks, or roots of trees 
occur, and in correcting the depression of the share from any sudden obstruction, as well 
os in bringing it quickjy into work again, when thrown out towards the surface. {Cogn>^ 
municaiions to the Board of jigricullure, vol. ii. p. 419.) 
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2629. The improved Scotch plough, nnth one or sometimes two wheels (j?g* 308.), fixed 
near to the end of the boani, without any carriage, goes very liglit, and is very useful ; 
such alterations as are necessary requiring veiy little lime or trouble. Where two wheels 



arc employed, the plough does very w'cll without a holder on a good tilth or light sward, 
where there aie few stones, except at the setting in and turning out. Whed ploughs 
should, however, probably be seldom had recourse to by tlic experienced ploughman 
though they may be more convenient and more manageable for those who are not per- 
fectly informed in that important and useful art. 


2630. The Beverston plough (Jig. 309.) was once considered a good wheel ploiif^h. It 
has its principle of draught given it ^ 


in a very cfiectivc manner by an in 
gciilous contrivance of iron work, in 
which, according to Lord Somerville, 
tlie point of draught is perpendi- 
cularly above the point of traction, 
or the throat or breast where tlie share 
fits on.” 



2631. The Kentish and HerefordsJurc wheel jdoughs are extraordinary clumsy imple- 
ments of very heavy draught, and making, especially tlie former, very indifferent work. 
They were figured by Blythe in the beginning of the seventeenth eenluiy, and seem to 
have received no improvement since. T'bc Kentbh plough is generally made with a 
turn-wrefit, in order always to turn land downwards in ploughing a hill ; but this as 
Lord Somerville remarks, soon renders the summit of the hill or the uppeV side of *thc 
field, where such a practice is persisted in, destitute of soil. A mucli better mode is to 
plough up and down the steep, or diagonally across it. In either case the doulile mould- 
board plough, invented by His Lordship, is of singular use, as one furrow only need be 
taken in going up and two in coming down. 

2632. The Norfolk wheel plough ( Jig. 310.) has a clumsy appearance, from the great 

bulk of its wheels .and their rarriage ; 
hut in light friable soils it docs its 
work with neatness, and requires only 
a small power of draught. 

2633. Ployghs with wheels for 
diminishing friction arc of com[)ara- 
tivcly recent date. Morton, of Leith 
walk, in 1813, conceived tlic idea of 
introducing into the body of the plough a wdieel about 15 inches in diameter, to act as 
the sole, and made several exhibitions of a plough so constructed before the Dalkeith 
Farming Society. (Gard. Mag. vol. v.) Wilkie, of Uddingston, brought forward a 
similar plough in 1814, and Plenty, of Loiulon, in 1815. Liston, of Edinburgh, a few 
years afterwards, brought forward a plough on the same principle ; but it never came 
into use. Plenty’s friction wheel plough has been occasionally u^pd in England. It has 
two wheels under the beam, and one behind the sole ; anil, while the same plough with 
two wheels requires a power of 4 cwt., those with a third or friction wheel, as Mr. Plenty 
infbnpQs us, require only a draught of 3fjj cwt. 

261^4. WWcie*s single horse wheel plough (fig. 311.) was invented by tlie late Mr. Wil- 
kie, and dcsciibecl by him in the Farmer s Magazine for November, 1814. It has the 
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wheel (c/) placed behind the sole, which, besides considerably reducing liie weight 
of draught, is found 
tt> give a degree of 
steadiness seldom ex- 
ceeded in the use of 
the caminon plough, 
except when quite 
new, or recently re- 
paired witli a new 
sock and sole-shoe. 

At that period, when 
tlie back end of the 

sole is quite full and square, the common plough (when well constructed) goes as well as can 
be wished for ; but, by the great friction of the sole, the back end of it soon becomes convex, 
and, consequently, the plough loses the steady support of the extremity of the heel ; or, 
in otlier words, in proportion- as the sole becomes more convex, the fulcrum of the lever 
is extended considerably forward, so as to be too near the centre of gravity. When that 
is the case,, the least obstruction at the point of the share hrow^s tlic plough out of the 
ground. In order to remedy or counteract that tendency, the ploughman is obliged to 
raise the point of draught at the end of the beam ; but this expedient, although it gives 
the plough more hold by tlic point of the share, is attended with anotiicr inconvenience 
fully as l)ad as the fonner ; for, when the point of the share meets with an obstruction as 
before tioticed, tlie heel of the plough is raised, on account of the i)oint of draught being 
fixed above the direct line of traction. Thus, the common plough, when the sole becomes 
convex, is made to go very unsteadily, and oflen requires tlic utmost attention and exertions 
of the ploughman to direct it. What is stated above, however, can only apply to the 
coninion plough when out of order by the sole becoming convex, 

2635. Plaring the wheel In order to imdcrstind in what manner the wheel ought to be placed so as 
to reduce the friction, it may be necessary to remark that one of the first properties of a plough is to 
be cons>tructcd in rucIi a manner as to swim fair on the sole. This depends principally on the form of 
the sole, and position or inclination of the point of the sock, together with the point of draught at the 
end of tf.e beam (o), If these arc properly adjusted, the pressure or fiiction of the Role will be unilorm 
from the point of the share (A) to the back end of the heel (</) ; or, in other words the friction will he 
balanced between these two points by means of the beam (a) acting as a lever, the heel (d) being the 
fulcrum, and a point over the share (c) the centre of gravity 

26.J6. The centre (if f^ravity or of resistance will be extended nearer to the point of the share (A), in 
proportion ns the soil has aiquirod a greater degree of cohesion, as in old pasture ground, or strong 
clays. But, wherever the iKiint of resistaiieo meets, it is evident that the point of draught at the end 
of the beam must be placed so as to balance the friction of the sole between its extieme iKnnts (A and a). 
Viewing the mat bine, therefore (with vegard to the friction of the sole), merely a.s a.sledgc carrying a 
con.udcrdbIe weight, by which it is pressed equally to the bottom of the furrow at the extreme points 
(A and d), it is clear that, by substituting a wheel at the one i^omt (rf), the one half of the friction of 
the Bole will be thrown on the wheel. The di aught is reduced by the wheel from lorty to sixty- 
SIX ijounds, or from one seventh to one flflh (two hundred and eighty pounds being the power of 
one horse.) 

2G37. inikie\s improved f nclion-ivheel plough for ttvo htn'ses {fg- 312.) was invented by 
the late Mr. Wilkie in 1825, and is manufactured by his son at Uddingston, i^ear 
Glasgow. We consider this as by far the most perfect implement of the plough kind 
that has hitherto been produced. The wheel (n) is placed so as to incline from the 

perpendicular, at an angle 
of about 30 degrees ; and, 
following in the angle of 
the fuiTow rut by the coul- 
ter and sliarc, it ensures a 
greatcrdegrec of steadiness 
ill the motion of the plough 
than when rolling only on 
the bottom of the furrow. 
The sock or share is of cast-iron, which is a great saving both in fiist cost and repairs ; 
costing only one shilling, and ploughing at an average uiiwards of ten acres. Only tlie 
coulter requires to be taken to tlie smithy, the share being renewed by the ploughman at 
pleasure. The wheel, which is of cast-iron, will last many yeiu-s. Tiie draught of this 
plough has been piovcd at a public ploughing match, in 1829, to bcfully 30 per cent less 
tlian that of the common scoring plough of the most improved form. The price is also 
lower than that of any iron plough now in use. Mr. W. has lately made some of these 
ploughs with a piece of mechanism attached to the wheel, by tlie revolution of which, 
the quantity of ground passed over by the plough may be indicated. {Card. Mag. 
vol. V.) * 

2638. The paring wheel plough is of various forms, though it is an implement seldom 
required. It is used for paring the surface of old grass lands, or leys on clay 
soil, where the turf is to be burned. A variety in use in the fen districts {fig. 313.), 
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has a wheel (a) which cuts tlie turf, instead of a coulter ; a broad flat share which 
raises it, with a sharp fin oi tumed-up 
part at the extremity (c), wliich cuts 
the turf on that side, thus turning it 
over in slices about a foot broad and 
two inches deep. There is a foot (6) 
from the forepart of the beam, wliich 
serves to prevent the share from going 
too deep. 

Clarke's drainin» plough {fig^ 

314.) was found to answer well in 
meadow ground near Belford in Northumberland, but could not be drawn in stiff clay 

witli the force of eight horses. 

2640. Grab's draining plough {Jig» 
315.) seems one of the best. Tlie beam 
is strongly fortified with iron, and is 
always kept at a proper distance from 
the surface of the ground, and also the 
depth of the drain regulated by two w'heels (« a) which turn on an iron axle, and 
roll upon the surface on 315 

each side of the drain. ^ 

The middle coulter is made 
to cut peqjcndicularly ; 
consequently, the side coul- 
ters will cut the two sides of 
the drain at on equal slope. 

When this machine is at 
work, the earth of the 
drain is cut in the middle 
by the foremost coulter, 
and on each side by the 
other two coulters. 'X'hen 
the sharp point of the share 
will cut up that earth 
from its bed, and, as the 
machine advances, it must 
ascend on the ' surface of 
the inclined plane; at the same time, the fore-ends of the mould-boards, following 
in the track of the middle coulter, will divide the slice of earth, as it rises, into 
two equal parts, turning these parts gradutdly to each side ; and, as the back-ends of the 
mould-boards extend farther than the breadth of the drain above, the portion t)f earth so 
raised will be placed upon the firm ground, leaving the drain quite open. The fiame 
into which the axle is fixed may easily be either raised up or depressed, as the drain is to 
be cut deep or shallow ; and the two outside coulters can easily be placed more or less 
oblique, so as to cut the sides of the drain at a greater or less slope, as may be found 
necessary. (Uroy’s Implements, ^c. 4to.) 

2641. Morton* s draining plough {Jig* 316.) has three coulters {an b), two mould- 
boards (c c), and one share (d). The mould-boards have an inclined plane, fonned upon 



each (e e), which rises from the share backwards to such a height above the level of the 
sole as the drain is required to be made deep. The nViddle coulter separates the soil to 
be lifted into two parts, and each part is raised to the surface by the inclined planes on 
the mould-l>oards. The usual dimensions of the drain so formed are 10 or 12 inches 
deep, 8 or 9 inches wide at bottom, and 14 or 15 inches wide at top ; but the construction 
may be adapted to a smaller or a larger drain, or for cleaning out ^ains already made* 
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2642. The gutter plough {Jtg. 317.) is made use of for forming gutter drains in grass 
lands, where the soil is of a retentive 
nature. The power of six horses 
is required in drawing it for the 
6rst time ; but four horses are ^ 
found sufficient for opening the old 
gutters. 

2G43. The mcie plough {Jig. ^\S,) 

was invented by Adam Scott, and 
improved by Luml)ert of Gloucester* 
shire. It is said to be an implement which, in ductile soils and situations, ns in pleasure- 

grounds, and where much regard is 
had to the surface-appearance of the 
land, may be of considerable benefit 
in forming temporary drains. It 
makes a drain without opening the 
’ surface any more than merely for the 
passage of a thin coulter, the mark 
of which soon disappears : it is chiefly 
employed in such grass-lands as have a declination of surface, and where there arc not 
many obstructions to contend with ; but some think it may be used in otlier kinds of 
land, as on turnip-grounds that are too wet for the sheep to feed t^m off, or where, on 
account of the wetness, the seed cannot be put into the ea.rth. With this plough the 
drains should be made at the distance of ten or fifteen feet in straight lines, and also 
contrived so as to discharge themselves into one large open furrow, or grip, at the bottom 
of the field. As it requires great strength to draw this implement, it can only be used 
where a good team is kept. 

2644. Lumbert not only brought this plough to its present shape; but, finding the 
surface greatly injured by the feet of so many horses as were found necessary to draw it, 
he invented a piece of macliinery {Jig, 319.)> consisting of a windlass, frame, and anchor 





by which it is worked by the labour of four men. Young, and other members of tlie 
Boud of Agriculture, expressed themselves greatly enamoured of this plan ; but it is 
obviously too complicate and expensive for general use. 

2645. A subsequent improvement, by Lumbert, consisted in the addition of a gin-wheel 
and lever, by wliich the maohine was worked by one horse walking round it, as in a 
common horse-mill ; and this last fbrin has again been improved by the late mechanist, 
Weir, of Oxford-street, Loadon, by the addition of a vertical cylinder, which winds up 
the chain without any attention from the driver. Weir has also simplified and 
strengthened this machine in otlier respects; so that his modification of it (^. 320.) is. 



at present, by far the best. Still we think it an implement that very seldom /' 
Can be profitably used : that tliis may be the ca-»c, the .surface of llie fie'd 

Dd 



403 


SCIENCE OF AGRICULTURE. 


Pa AT IL 


must have a natural dralnagC) by lying in one even slope or slopes ; it must be in pasture ; 
and the soil must be of uniform consistency, and free from stones. But even wlicre 
these favourable circumstances combine, wc think two swing ploughs, with finless shares, 
following in the same track, would effect the same object sufficiently well for all agricul- 
tural purposes; and for drains in ornamental grounds, no machine will ever equal 
manual labour. 

2646. m' Duke of Brulgewatei's draining plough {Jig- S21.) is u.scd for making oi)en 
drains of a small size (c), regular shape, and from live to nine inches deep. The 



share (a) has a coulter (6) fixed to it, projecting upward^, to cut one side of the dnain, 
and another coulter (d) fixed to the beam and also to the share at its lowest end. The 
turf which is thus cut out passes between the coulter (d) and the n.LM'Id-board (c), and 
is thus lifted clearly^ut of the trench. The depth of the dnun is regulated by the wheels 
at the fore end of the beam (/). This plough is drawn by four or six horses. 

2647. Vanous draining ploughs have been invented and tried by Arbuthnot, Makie, 
M‘Dougal, Green, Pearson, anil others. Pearson’s will be afterwards figured and described. 

2648. The pressing plough is properly a roller, and will be found noticed among 
machines of that class. 

2649. The only essentinl plough to be selected from those three sections is the improved 
Scotch swing plough, with or without one or two wheels, according to circumstances ; 
and with the mould-board, share, and coulter, set to suit dillercnt soils, as flinty, chalky, 
&c. ; or soils in different states of culture, as ohl turf, heath, steep banks, ley, &c, 

SunsECT. 3. Tillage Implements, knoivn as Scarifiers, Sailers, Cultivators, and Grubbers* 

2650. Tlie use of pronged implements, as substitutes for the plough, is of comparatively 
recent date. They difler from the plough in stirring the soil without reversing its 
surface or altering its form, unless, indeed, they in some cases tend to even or level 
inequalities ; they act both as the plough and harrow at the same time, and on suitable 
soils, and at proper seasons, much more labour is effected with less expense of men and 
cattle. Wherever, therefore, lands require to be stirred for any purpose except that of 
reversing the surface, or laying them into beds or ridges, recourse may be had to pronged 
tillage implements, such as we arc about to describe. 

26SJ. In estimating the value of pronged tillage implements, Gener.il Bcatsoii {New System qf Cultivation, 
1820) applies the i)rmciple of lessening power and employing time. lie s.iys, if we apply the jiriiiciple of 
petty operations to any stiff land, by taking that depth of lurrow which can easily be ploughed with two 
horses, and repeat the operation (or plough the land a second tune), wc shall arrive at the end proposed, 
that IS, the same depth cf ploughing, with absolutely les.s exertion of animal strength than if we were to 
plough the same depth with four horses at one operation. 

26)2 This may he illustrated by supposing the resislances to the plough to be in proportion to tho 
squares of the depth of the land. If so, and wc are to plough at once with four horses, six inches deep, 
the resistance at that depth would be 6 x (i = 36 : but if with the same four horses, using two at a time, 
we plough the same depth of six inches at two operations, taking only three inches at each, then the 
square of the first depth is 9, and the square of the second, 9 j making 18 for the total resistance, or the 
power expended oy the two horses, in ploughing six inches deep, at two operations. 

2653. A/arther illustration may be made by supposing the same four horses, which had ploughed at 
once six inches deep, and liad overcome the resistance of 6 x 6 = 36,«ppJic<l, separately, to four light 
ploughs, or other implements, and to plough only I j inch deep at a time, and to go over the same land 
lour times In this cj-=e the sum of all the resist.mccs to l)c overcome, or the animal force expended, in 
these repeated plougbings, would be no more than 9 instead of 36 ; because the square of Ji = 2i, which, 
multiplied by the four ploughings, gives 9, or only one fourth of the power expended in ploughing at once 
six inches deep. Hence it apjiears, that in ploughing six inches deep, with four horses, each horse exerts 
a force = 9 ; whereas in taking only IJ inch deep, the force he exerts is not more than 2i. 

2654. Farther, supposing that a horse exerts, m drawing a plough, a force of 160 pouiidsjt is evident, 
if four horses are ploughing six inches deep, the ioUl for j exerted will be 640 iwiinds, or 1«) pounds by 
ea jh ; but if they be ream red to plough one inch and a half deep at a time, then the total force expended 
by the four horses will be only l6fl pounds, or 40 pounds by each horse. 

265.5. Application. This leads aeneral R to the principle on which his small scarifiers are constructed. 
** They have,” he say*, “ four hoe-tincs in the hind bar, and I will supjiosc that there are four harrow- 
fines (instead of three) in the front bar, so that each scarifier may be considered as four small ploughs, 
with four shares and four coulters If we suppose one horse attachetl to this implement, and that the 
force he exerts is 160 pounds, it is obvious that in sc-irifying to the depth of one inch and a half, he will 
exert these 160 pounds upon the four i>airs of tines, or a force of 40 pounds upon each pair. But, in fact, 
the force requlretl to draw the scarifier will be considerably less than to draw any form of plough, because 
the hoe, or share-tincs, being much thinner and sharper than a ploughshare and mould-board, will of 
eoursemeet with much loss re.sisUnce in stirring the soil” General B. goes on to relate some experiments 
by which ho considers he has " clearly proved that the least expensive method of preparing the land for 
wheat, after taros, beans, iie.-w, or clover, is simply by using the scarifiers.” ITila we conceive is carrying 



Book IV. 


SCARIFIERS AND GRUBBERS. 


403 


the use of the scarifier much too far. We think it is a sufllcient illustration of its value that it may be 
used in stirring lands on which potatoes or turnips have grown, or that has been ploughed in autumn or 
during winter, so that a crop may be sown in spring without farther use of the plough. In working 
fallows, and preparing for turnips and potatoes, it may save two of three furrows. {Supp. Bncy. Brit. art. 
Agr. and Farm. Mag.) 

2656. Wilkie's parallel cu^usting brake, or cuUivator (Jig. 322.), appears to us decidedly 




the most perfect implement of this description. The prongs of such implements, 
mechanically considered, are bent levers (J^, 323.), of which the fulcrum is at a, the 
jK)wer at b, and tlic weight ^ ^ 

or resistance at c. The im- 
provement of Mr. Wilkie 
consists in adopting a curve 
(d b), for the resisting part 
of the lever, and thus bringing into action the principle of tension, instead of mere 
resistance to fracture in the resisting part of the lever. (Card. Mag. vol. v. p. 655.) 
The parallel movement has the advantage of instantaneously adjusting the implement to 
any depth that may be required. Besides the ordinary purposes of a cultivator, this brake 
or harrow may serve the other tillage purposes following : — 1. By attaching tines witli 
triangular feet, it makes a scarifier ; or, in place of tines, one large triangular blade 
suspended from each of its extremities or angles. 2. By substituting cutting wheels in 
place of tines, it is converted into a sward cutter. S. From its extreme accuracy of 
adjustment it will make an excellent drill, or ribbing machine, and may be made to sow 
at the same lime. And 4. and finally, if steam is destined ever to supersede the labour 
of horses in drawing the plough, this machine, from its peculiar foimation and mode of 
management, will aflbrd the greatest facility for tryingthe experiment, us it may be made 
to take a number of furrows at once. 

2657. l>'vilapson*s self-cleaning cultivator, or harrow (Jig. 324.), is formed of iron, and. 



according to the inventor, has the following advantages: — 1. From the position in which 
the tines arc fixed, their points (a a a a a) hanging nearly on a parallel to the surface of 
the land, it follow^, that this implement is drawn with the least possible waste of power. 
2. From the curved form of the tines, all stubble, couch, &c. that tlie tines may encounter 
in their progress through the soil, is brought to the surface, and rolled up to the face of 
the tines; when it loses its hold, and is thrown off (oXbbbbb), always relieving itself 
from being choked, however wet or foul the land. 3. The mode by which this harrow 
can be so easily adjusted to work at any depth required, renders it of great value ; this is 
done as quick as thought by moving the regulator (c) upwards or downwards bctw'cen 
the lateral spring (de) ; and by each movement upwards into tlic openings (f gh ik), 
the fore tines (till) will be allo'A^cd co enter the soil about an inch and a half deeper by 
each movement into the difierent spaces, until the regulator is tlirowm up to (e), when 
the harrow is given its greatest power, and will then be working at the depth of eight or 
nine inches. Also the axlctree of the hind whci^ls is moved betwixt o and p, a space of 
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seven or eight inches, by a screw through the axletrce, which is turned by a small handle 
(e), so that the hind part of the harrow, by this simple mode, is also regulated to the 
depth at which it is found necessary to work. 4. When the harrow is drawn to the head 
or foot land^ the regulator is pressed down to d, and tlie fore wheel (m) is then allowed 
to pass under the fore bar (71), by which the nose of the harrow is lifted, and the points 
of die fore tines {lilt) will then be taken two or three inches out of the soil, which affords 
the means of turning the harrow with the greatest facility. 5. Being made of malleable 
iron, its durability may be said to be endless ; whereas, if made of wood, the prime cost 
would be entirely lost at the end of every five or six years. Lastly, the mode of working 
is so easy, that any boy of ten or twelve years of age is perfectly qualified to manage it. 
Next to Wilkie’s brake, we consider tliis the most valuable of pronged implements, and 
think that, like Wilkie’s implement, it might be substituted for the plough, after drilled 
green or root crops, on light soils generally. Some account of the astonishing powers of 
tlie implement, as exemplified in breaking up Hyde Park, London, in 1826, will be found 
in the Gardener* s Magazine j vol. ii. p. 250. 

2658. Weir*s improved cultivator (Jig. 325.) is a very elfcctive implement of this kind. 
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with nine coulters or prongs. It may be set to go more or less deep by raising or 
lowering both tiJc fore and hind wheels. 

2659. The Scotch cultivator or grubber (Jig 
best implements of tliis kind, as a substitute 
for the plough ; but it has since been super- 
seded by Finlayson’s self- cleaning harrow. 

It consists of two strong rectangular frames, 
the one including the other, and nine bars 
mortised into the inner one, with eleven 
coulters or prongs with triangular, sharp- 
edged, dipping feet, four cast-iron wheels, 
and two handles. All the cutters arc fixed 
ill these bars, except tw'o which arc placed 
in the side beams of the outer frame, and 
may be set to go more or less deep by means 
of pins and wedges. It works as deep as 
the plough has gone ; and by the reclined 
position of the coulters, brings to tlie sur^c all the weed roots that lurk in the soil. 

Beans and peas have been sown in 
spring on the winter furrow, after beng 
stirred by the grubbtfr ; and barley also 
after turnips, without any ploughing 
at all. This implement is made of 
diiferent sizes, and may be worked either 
by four or by two horses, and one man. 

2660. Parkinson's cultivator (Jig. 
327.) has been found a very useful im- 
plement, both for stirring and cleaning 
land. Its inventor recommends that 
where the land is foul from couch, sods, or any other cause, tlic number of teeth or hoes 
should be reduced to five or seven ; two or three being placed in the fore bull, and four 
in the bindermost; liicmasing tliem to nine as the land becomes in a fine condition. 
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266 !• The chain by which (his ctUtivator or smrifier is drawn, enables the person that 
holds it to work it better, than if it were drawn by a beam like a plough, and occasions 
also less draught by the power being nearer to tlie claws ; the machine goes more freely 
than it would if some of the claws were in the fore bull, the sole use of that bull being to 
draw by. When the scarifier was made in a triangular form, and witli the same number 
of claws, it was apt to go on its head, ftr by raising the hindmost claws out of the ground 
to work frequently at one corner only. Tlie claw's are formed at the bottom with a point, 
so as to push a stone out of the way before the broad part can meet with any obstruction, 
which makes the machine cut with much greater ease. As to their width at the foot, 
they may be made to cut all the land more clearly than a plough if required, where 
thistles, fern, &c. grow, and the claw is so formed by its crooked direction as to raise 
every obstruction to the top, rock excepted 

2662. HaywartTs cultivator {Jig, 

328.) or, as it is called, extirpator. 

Or sgglp plough, is used on land 
already ploughed. Its hoes or 
scalps arc intended to pierce about 
two inches at each operation ; so 
that by repeatedly passing it over 
the surface, the land will be stirred 
as deep as the plough has gone. 

2663. Beatsons cultivator {Jig 329.) is recommended by the inventor for its lightness: 

it is intended, as before observed (2650.), to effect 
by reiterated application what is done by the 
large Scotch cultivator at once ; by which means a 

S saving of power is obtained, but with a loss of time, 
as is usual in all similar cases. 

2664. The only essential tillage implement of the 
prong kind is Wilkie’s brake, which, taking it alto- 
gether, we consider to be one of the most perfect implements ever invented. The next 
is Finlayson’s harrow, also a most excellent implement. Tlie other cultivators and brakes 
are so far inferior, that they may be considered as reduced to historical merit ; and we 
have therefore retained them chieHy for the purpose of showing the progress which has 
been made in this department of agricultural mechanism. 

Subsect. 4, Tillage Impilements of the Hoe KituL 

2665. Of horse hoes there is a great variety, almost every implement-maker having 
his fj^ourite form. They are useful for stirring the soil in the intervals between rowed 
crops, especially turnips, potatoes, and beans. Respecting the construction of horse hoes 
it may be observed that soils of ditferent textures will require to be hoed with sJiarcs of 
different fonns, according to their hardneA, or mixture of stones, flints, or gravel. The 
luiinbcr of hoes also in hard soils requires to be diminished ; in tlje case of a stony clay, 
one hoc or flat share, with or without one or two coulters or prongs, will often be all that 
can be made to enter tlie ground. In using these implements, the operator sliould 
always consider w’hether he will produce most benefit by merely cutting over or rooting 
up the weeds, or by stirring the soil ; because the lioe suited for the one purpose is by no 
means well adajited for llic other. In the former case flat shores are to be preferred, 
but pointed, that they may enter the soil easily ; in the latter, coulters or prongs, as in the 
cultivators, arc much more effective, as they will enter the soil and stir it to a considerable 
depth, thus greatly benefiting the plants by the admission of air, heat, dews, and rain, 
and by rendering it more permeable by the roots. 

2666. Wilkie's horse hoe and drill harrow {Jig, 330.), is a very superior implement, 
intended to be introduced between the drills as soon as the plants appear above ground, 






40e SCIENCE OF AGRICULTURE Paht II. 

and the operation is repeated at intervals till the crop is thoroughly cleaned. Tlie 
centre hoe is stationary, and the right and left expand and contract in the same manner 
as in the horse hoe. The depth is regulated by the wheel at the point of the beam, and 
may be varied from one to six inches. The hoes cut the bottom of the space between 
the drills completely, while the harrow following, pulverises the soil, and rakes out the 
weeds. Should circumstances require, the wingstof the harrow may be taken off, and 
the hoes only used j or the hoes displaced, and the harrow only employed. Tliis imple- 
ment was invented by the late Mr. Wilkie of Uddingston, near Glasgow, in 1820, and 
is the first instance of the cyc.oid form being adopted in hoes or prongs. Afterwards 
Mr. Finlayson applied this form to his harrow; and subsequently Mr, Wilkie, junioi, of 
Uddingston, to his admirable brake (265.^.) 

2667. Fi?ilaj/sons self-cleaning horse hoe and drill harrow (fig* 331.) is an excellent 



implement, and as a harrow is preferable to that of Wilkie (2665.), from whose imple- 
ment it differs chiefly in being more a harrow than a hoe, and in every prong being 
calculated for cleaning itself. 

2668. Wdkies horse hoe and drill plough is considered an effective implement. The 
mould-boards are taken oflf when used as a horse hoe, and the hoes taken off and tlie 
mould-boards replaced when earthing up the crops ; thus combining, in one implement, 
a complete horse hoe and double mould-board plough. A good horse hoe being the 
principal object in the construction of this implement, the method of fixing the hoes 
claimed particular attention, in order to combine lightness with strcngtli and fiminess, 
and admit, at the same time, of being set at different degrees of width and depth, all of 
wiiich are accomplished on an improved principle. The wheel at the point of the l)eam 
regulates the depth ; the right and left hoes are hinged, at the back end, to the h|mdles 
of the plough, while by moving on the circular cross bar, on which they are fastened 
with wedges, they may be set to any width, from about twelve to nearly tw^enty-four 
inches. 

2669. Weirs cxpandmg horse hoe bears a considerable resemblance to Wilkie’s imple- 
ment. It has circular coulters, hoc-tines, and a double mould-board. When used for 
earthing up potatoes, the mould-boards and coulter arc put on ; when used as a hoe, the 
curved coulters are put in the expanding bar according to the width between tlie rows. 

2670. Maidens inverted horse hoe (fig* 332.) consists of a line of coulters set in a beam, 
and this beam attached to 
the axle of a pair of com- 
mon wheels. It hoes seve- 
ral rows at once, and instead 
of being straight the coulters 
arc all curved or kneed, and 
set back to back «:o as to 
include a row between each 
pair. The advantage of the 
kneed or bent form of the 
lower part of the coulter is, 
that the soil is pared off in a 
sloping direction from the 
plants, which are thus not 
so liable to be choked up 
with earth, as by a broad hoe 
or share ; or to have their roots so much exposed to tl\e afr as by cutting perpendicularly 
down close to the row, by a common coulter. It is chiefly adapted for drilled corn, and 
then it works several rows : in turnips it may work one or two according to the soil ; in 
all casM where the width between the rows admits, the agricultor should be more anxious 
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to stir the soil to a good depth tlian to skim over a great extent of surface, merely cutting 


over the weeds. 

2671. The Scotch horse hoe 
{Jig, 333.) lias three hoes or 
shares, and is drawn by a single 
horse. By means of the wheel 
it can be set to go to any depth ; 
and in hard surfaces, one share 
or more can be taken out, and 



coulters or bent prongs, as in 
the cultivator (Jig, 325.), sub- 
stituted. 

2672. The Northumberiand 
horse hoe (see Iteporti ^c, p. 
43.)^is of a triangular form, 
and contains three coulters and 
three hoes, or six hoes, accord- 



ing to the state of the soil. In hoeing between drills of turnips, the two side coulters 
are used of a curved form. A hoe of the same kind is sometimes attached to a small 


roller, and employed between rows of wheat and barley, from nine to twelve inches 



distant; it is also used in 
place of a cultivator, in pre- 
paring bcaii-stubbles for 
wheat in autumn, and in 
pulverising lands for barley 
in spring. 

2673. Henri/'s improved 
scarifier {,fig> 334.) is astrong 
light implement, which may 
be set to any width, and in 
foot soils will be found cf- 


2674. Amob^s erj>anding horse hoc and harrow {fig, 335.) is said to be mucli used 
in Lincohi}>lnre. The hoe is constructed with expanding shares (a «), which can be 



set to different distances, as it may be required, within tlie limits of twelve and thirty 
inches. The harrow which is attached to it is found advantageous in clearing lands 
from successive crops of weeds, as well as in 
bringing them to a proper state for the purpose of 
cropping ; serving in this respect as a cultivator. 

2675. The hoe and castor wheel {Jig, 336.) is 
said to enable the holder to guide the shares more 
correctly between narrow rows* of com drilled 
on a flat surface. It is not oflcn required, and 
must be unnecessary if the rows have been cor- ” 
rcctly sown. 1) d 4 
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2878, The thistle hoe or hoe scythe S37. ) is an invention by Amos. “ It is used/* 

he says, “ for the purpose of cutting over thistles, and other injurious weeds in pasture 
lands. In the execution of the 
vrork it hot only greatly re- 
duces the expense, butcxecutcs 
it in a much closer manner 
than the common scythe. One 
man and a horse are said to 
be capable of cutting over 
twenty acres iri a day. Tlie 
leading share (a) is made of 
cast steel, in the form of an 
isosceles triangle, whose equal 
sides are fourteen inches long, 
and its base twelve inches; 
it is about one eighth of an 
inch thick in the middle, 
tapering to a very fine edge on 
the outsides ; and the scythes 
(bbb) are fixed to four pieces 
of ash wood, three inches 
square, and two feet four 
inches long. These s^thes 
arc three feet long from point 
to point, four inches broad at 
^e widest part, and nuulc of cast steel. The agriculture, where such a machine as this 
is wanted, must surely be of a very rude and imperfect kind ; for even supposing the 
machine to cut over the thistles, that operation cannot be so effectual as cutting them 
under the collar by hand with the spade or spud. 

2877. The only essential implements of tliis class are those of Wilkie and Finlayson. 

Sect. II. Machines for Sonin g and Planting* 

2678. Machines for sowing or planting in rows are very various, and often too compli- 
cated. Harte says, the first drill machine was invented by a German, and presented to 
the court of Spain in 1647 ; but it appeare, from a communication to the Board of 
Agriculture, that a sort of rude drill or drill plough has been in use in India from time 
immemorial. Their use is to deposit the seed in equidistant rows, on a flat surface ; on 
the top of a narrow ridge ; in the interval between two ridges ; or in the bottom of a 
common furrow. Corn, when drilled, is usually sown in tlie first of these ways ; turnips 
in tlie second ; and peas and beans in the third and fourth. The practice of drilling corn 
does not, however, seem to be gaining ground; and even where it is found of advantage 
to have the plants rise in parallel rows, this is sometimes done by means of what is called 
ribbing, a process more convenient in many cases than sowing with a drilling machine. 

2679. Of com drillst Cooke*s improved drill and horse hoe {fig. 338.), though not the 

most fashionable, is one of the most useful 
implements of this kind on light dry soils, on 
even surfaces, and in dry climate's. It has been 
much used in Norfolk and Suffolk, and many 
other parts of England. The advantages of this 
machine are said to consist,—]. In the wheels 
being so large that tlie machine can travel on 
any road witliout trouble or danger of breaking ; 
also from tlie farm to the field, &c. without 
taking to pieces. 2. In the coulter-beam (a), 
with all the coulters moving with great ease, 
on the principle of the pentagraph, to the right 
or ’eft, so as to counteract the irregularity of 

the horses* draught, by which means the drills may be made straight ; and, where lands 
or ridges are made four and a half, or nine and a half feet wide, the horse may always 
go in the furrow, without setting a foot on the land, either in drilling or horse hoeing. 

3. In the seed supplying itself regularly, without any attention, from the upper to the 
lower boxes^ as it is distributed. 4. In lifting the pin on the coulter-beam to a hook on 
the axis of the wheels, by which means tlie coulters are kept out of the ground, at the end 
of the land, without the least labour or fatigue to the person who attends the machine. 

5. In going up or down steep hills, in the seed-box being elevated or depressed 
accordingly, so as to render tlie distribution of the seed regular ; and the seed being 
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covered by a lid, and thus screened from wind or rain. Tl)e same machine is easily 
transformed into a cultivator, horse hoe (Jig. 339.), scarifier, or grubber, all which 

operations it performs exceedingly well ; 
and by substituting a com-rakc, stubble- 
rake, or quitch-rake, for tho beam of 
coulters, or hoes (a), it will rake com-stub- 
bles, or clean lands of root weeds. Wheu 
corn is to be sown in rows, and the intervals 
hoed or stirred, we scarcely know a machine 
superior to this one ; and from being long in 
a course of manufacture, few can be made 
so cheap. But these advantages, though 
considerable in tlie process of drilling, are 
nothing, when compared with those which 
arise from the use of the horse hoe ; witli 
which from eight to ten acres of land may 
be hoed in one day, witli one man, a boy, 
and one horse, at a trifling expense, in a style 
far superior to, and more effectual tlian, any hand-hoeing whatever; also at times and 
seasons w'hen it is impossible for the hand-hoe to be used at all. 

2680. The Norfolk drills or improved lever drill {fg. 340.),.is a corn drill on a larger 
scale tlian Cooke’s, as it sows a breadth of nine feet at once : it is chiefly used in the light 
soils of Norfolk and Suffolk as being more expeditious than Cooke’s, but it also costs 
about double the sum. 




2681. Cooke's three-row com drill is the large machine in a diminutive form, and is 
exceedingly convenient for small demesne farms where great neatness is attended to. It 
can be used as a cultivator, hoe, rake, &c., like the other. 

2682. Morton's improved gram drill-machine {Jig* 341.) is decidedly the simplest and 

best of corn drills. In 
this machine throe 
hoppers are included 
in one box, the seed 
escaping out of all the 
tlirec by the revolution 
of three seed cylin- 
ders upon one axle ; 
and drills of different 
breadths are produced 
simply by the shifting 
of a nut, that fixes a 
screw moving in a 

groove in the undcr-framc, !>y 'vhich the distance between the two outside conductors and 
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rtie centra] one (which is fixed) can be varied from nine to ten or eleven inches ; and that 
the two small wheels may always be at the same distances respectively as the conductors, 
there are two washers (hollow cylinders), an inch in breadth, on the axle-arms of each, 
which may be transferred either to the outside or inside of the wheels, so as to make their 
distances from the outside conductors nine, ten, or eleven inches respectively also. 
The small wheels may be raised or depressed, so*as to alter the depth at which tlie seed 
shall be deposited, by tlic action of a wedge, which retains the upright part of the axle 
in any one of a number of notches, which arc made similarly in both, and which are 
caught by an iron plate on the upper side of the arms which carry the axles. This 
machine may be still farther improved by increasing the number of conductors to five 
instead of three ; the latter number giving too light work to tlie horses. (^Highland Soc, 
Trans, vol. vii.) 

2683. Of bean dnfls there arc three kinds, all equally good : one for sowing in prepared 
drills or after the plough, which is pushed by manual labour, and has been already 
described (2574.) ; one attached to a light plough, which draws a furrow in prepared soil, 

and sows a row at the same time 
(^Jig, 312.); and one which can be 
nxed between the handles of any 
common plough for tlie same purpose. 
The fonnei has a wheel (a) to re- 
gulate the depth of the furrow, and a 
lever (5) to throw the uiiH out of gear 
on turning at the ends oi the ridges. 
It is a useful and very effective iiri- 
plemcnt ; though a skilful plough- 
man wnll effect the same object by a 
drill placed between the handles of a common swing plough. 

2684. Weir's expanding bean drill to sow foio' rotvs is affixed to a pair of wheels and 
axle, in the manner of Cooke's drill. The axle which passes through the drill boxes has 
four movable brushes and cylinders, by which means any widths, within that of the axle, 
can be given. Where ground is prepared and ribbed, and wlieie there is not a Cooke’s 
drill on the premises, this machine may be resorted to with convenience. 

2685. The block-plough drill is an equiangular triangular block, 30 inches to a side, 
with cast-iron scuffier teeth and wooden blocks slipped over them. A field being ribbed 
or laid up in ridgelcts with this implement, is next sown broadcast with wheat and 
hush-harrowed, by which the grain rises in rows, as accurately as if sown with the drill. 
{Farm, Mag. vql. xxiii, p. 406.) 

2686. MachiTies for dibbling beansj impelled by manual bibour, have been already noticed 
(2574.). A horse dibbling machine {fg, 343.) has been invented, though very little used, 




and being rather complicated in its movement^ it will require considerable simplification 
before it can be recommended. A heavy cast-iron roller, with protruding angular rings, 
might form drills for the beans, and, probably, some machine of this sort might distri- 
bute them singly or nearly so, and at regular distances : but the best cultivators prefer 
sowing in drills, more thickly than in dibbling, in order to admit of a wide interval for 
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culture, so as not only to clean the surface as between dibbled rows, but to stir and 
work the soil, and produce a sort of semi-fallow. 

2687. Of turnip drills, tlie 
344 best, when this root is cultivat- 

ed on a large scale, is the im- 

^ proved Northumberland dri 1 1. 

* • * - 1 { fig* 344. ) The roller(a) which 

goes before tlie seed has two 
t^jy^ ^ y concavities, and thus leaves the 

^ two ridgelcts in the very best 
( ^ these 

X ( n are sown, two light rollers (6 A) 

; ^ follow and cover them. It is 

I a h drawn by one horse, sows two 

i ; rows at once, and seldom goes 

i - 1 out of repair. 


I r "~rS ~ if 2688. Common^s {sometimes 

j I I ^ ~l [| I I I French’s) turnip drill {fig. 345.) is 

; *" generally consiucred one oi’the best. 

j O Common was a Cartwright at Den- 

• — I V * * wick, near Alnwick, and received a 

/ I r— meiial from the Society of A rt-s, and 

[ V r L y |l twenty guineas from the Highland 

^ I p Society, for his invention, in 1818. 

^ I ^ He made the machine of wood ; but 

. / iron being found somiich more suiU 

1 I } able and durable, the manufacture 

^ l-li I r * * * 1 of Common’s drills fell into the 

. .. . ■■■ — hands of blacksmiths, and chiefly of 

! iP iP* French of Alnwick, from which cir- 

J I t II I H cumstance it is frequently known 

f-- * tj -t-tj ' ^ by that maker’s name. The machine 

^ is easily put in and out of gear by 

means of a lever {a ) ; and since it has 

become the fashion to sow pulverised manure with turnip seed, two hoppers (55) have been aiidcd for 

4 ‘ purpose. The seed and ma- 

— -r -T-T p h nure, when deiiosited in tlie gutter 

traced by the coulters (c r) are co. 

vered by two small flat rollers, as in 

* the common Northumberland drilL 
\ I Common’s machine is not yet per- 

I ^ I i f measured out 

^ I! 8\[ sufficient accuracy, and it 

.3 ‘15 \ ^ |i stands too high from the ground, 

\ 1 ^ I gets top heavy, aand on hill sides 

w ! J ^ middle 

\ _ of the drill furrow : it is best made 

■ — r T with two wheels, which steadies it 

^ * 7 ?’^ _ \ in all situations; tlie funnels, being 

attached to the guards of the 

c— — A shifting rollers, deposit the 

< seed with much more neatness and 

<r ^ accuracy. {J. C. R. near Alnwick.) 


X" 2689. The Northumberland 
^ - one-row turnip drill {fig. 346. ) 

has two wheels which rini in the hollows on each side of the drill or ridgelct to be sown ; 

by which means the sower 
^ ^ ^ ^ is enabled to keep the row 

1 exactly in the centre of tlie 

//X I drill. The ridgelets are pre- 

m viously rolled, either by a 

[ I ^ common or concave roller ; 

^ ■ / fke latter being preferable : 

\ I V— J and as the horse goes in 

U J /J^ 7y the furrow at one side of the 

(j ' ^\ drill to be sown, of course 

III \ \ draws from one side of 

\_/w ^ 111 jU \ draught-bar of the bar- 

^ 11 row. A small roller fol- 

Jlilij 11 flT lows, and covers and presses 

I in the seed. A recent im- 
U 'J provement in this machine 

is the addition of a hopper (o) forj)ulverised manure, over which a barrel of water might 
easily be suspended, if deem^ requisite. 

2690. War's manuring one-row turnip drill {^fig. 347.) is a remarkable improvement 
on the Northumberland implement. It has a manure hopper (a) and a seed hopper (6), 
the same as the other ; but the manure, In place of being dropped along with the seed, 
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is deposited in a deep gutter mode by a coulter (c) which goes before ; Uiis manure is 
covered by a prong^ coulter (d) which follows the other ; next comes the coulter 



2691. The diill roller is so contrived as to form regular small incisions or drills in the 
ground, at proper deptlis for the seed. It is merely a common roller, mostly of iron, 
about seven fee'i long, about which are put cutting-wheels of cast iron, that turn round 
the common cylinder, each independently of the otliers, which cylinder generally weighs 
about a ton. It is drawn by three or four horses abreast, and driven by a man elevated 
behind them ; the cutting-wheels, being movable, may be fixed at any distance, by means 
of washers ; but the most common and favourite distance is four to six inches. It is 
said to have been found effectually productive of the principal benefits wluch have been 
derived from the operation of drill ploughs, or the practice of dibbling and setting the 
com by hand, with the great advantage of saving both time and expense ; as by the use 
of this simple machine, one man may sow and cover five or six acres of com in one day, 
using for the purpose three horses, on account of its weight. It was at first chiefly used 
on clover or other grass leys on the first ploughing, but may be as properly employed on 
land which has been three or four times ploughed. The mode of working it is this ; — 
“ A clover ley or other ground being ploughed, which the cultivator intends for 
setting or dibbling with wheat, the roller is drawn across the furrows, and cuts 
the whole field into little drills, four inches asunder ; the seed is then sown broad- 
cast in the common quantity, and the land bush-harrowed ; by which means the 
seed is deposited at one equal depth, as in drilling, and that depth a better one than in 
setting, and the crop rises frcc^from the furrow-scams, which are the ill effects of common 
broadcast sowing, at least on a ley ploughed once.*' To us this machine, so much 
praised by some w'ritcrs, seems merely an ingenious mode of increasing the expenses of 
culture. By the use of a plough, such as Small’ i, that will cut a square furrow, no machine 
of this sort can possibly become necessary. The land when ploughed will be left in 
little drills, and being sown broadcast, the seed will come up as if it had been drill- 
rolled or ribbed. It is admitted, however, that the pressure of the roller may be 
useful in soft lands, and may, possibly, keep down the wire-worm. For this purpose 
we have the pressing plough. (2715.) 

2692. The driU-wcUering machine {fg, 348.) is an i^nplement of recent invention by 
John Young, a surgeon, in Edinburgh. It is used for watering turnips and other drill 
crops in dry seasons ; and promises to be a valuable assistant to the amateur agricul- 
turist in di*y seasons or situations, or where it is an important object to secure a crop. 
It had been much approved of by the Highland Society of Scotland and the Dalkeith 
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Famiers’ Society. (See Farm. Mag. vol. xxi. p. 1.) Tlie machine consists of a barrel 
which is mounted upon a cart frame, and discharges water from a ball stop-cock having 



four mouths («) communicating by means of a leathern hose with four liorizontal tubes 
{hhh b)y shut up at the end by a screw (c), which admits of the tube being cleaned. 
The tubes are placed parallel with the drills, two between the wdieels of the cart, and one 
on the outside of each wheel ; the distance of the tubes, and their height from tlie surface, 
are regulated by hooks and chains ; and the water is discharged in small streams, through 
twenty projecting apertures in the under part of the tubes. The tubes are suspended by 
clnuns to the hooks in an iron rod secured to the fore and back part of the frame of the 
cart. TJie mouth of the funnel on the top of the barrel is covered with a wire-clotli, to 
prevent any thing getting in to clog the apertures. Tlie quantity of water let out by the 
apertures being less than what is received into the tubes, the tubes arc always full ; by 
whicli a regular tlischarge is kept up from all tlie apertures at the same time. As the 
machine advances, the stream which falls from the first aperture upon the plants is 
followed up by successive streams from all the apertures in the tube ; therefore each plant 
must receive the discharge from twenty apertures. 

2693. Estimate of its operation. — Supposing the barrel to contain 200 gallons, and the tubes to be five 
feet long, the diameter of the tubes three eighths of an inch, and the diameter of tJie apertures in the 
tubes one sixteenth of an inch, 2(X) gallons will be discharged from 80 such aiicrteres in two hours 
one tliird. The diameter of the mouths of the stop-cock must be equal to the diameter of tlic tubes. The 
horse, going at the rate of ^ miles in one hour, in two hours and twenty minutes will go 5 milra five- 
sixths. The distance between four drills is 6 feet 9 inches ; therefore, if we suppose a {larallelogram to 
be 6 feet 9 inches broad, and 5 miles five sixths long, the area of this parallelogram will be 4 acres 3 roods 
1 6 perches, which will be wateroil by 2(X) gallons in two hours and twenty minutes : and in one hour 
will be watered 2 acres 7-27 perches, supposing the water to flow uniformly; but the quantity given out 
u[K»n the drills must be regulated by the progressive movement of the machine. 

2ti94. In construclwn it is neither complicated nor expensive : it may be erected upon the teame of a 
cart usetl for other purixises in husbandry ; and the barrel and apparatus may be furnished for about six 
l>ounds sterling, supjKising the stop-cock and connecting.screws to be made of brass, and the tubes of 
copper or tin. This machine may be usetl for other purposes; such as the application of urine as a 
manure, or of a solution of muriate of soila, which has been proposed for some rrop.s. 

2695. The best drill machmes arc French’s and Weir’s for turnips, Morton’s for corn, 

and the drill attached to a plough (2686.) for beans. * 

Sect. III. Harrows or Pronged Implements for scratching the Surface Soil, for 
coverifig the Seed, and for other purposes. 

2696. The harrow is a?i implement of equal antiquity uith the plough, and has of late 
years undergone so mucli improvement as to have originated that class of pronged imple- 
ments known as cultivators, grubbers, &c. The original uses of the harrow seem to have 
been chiefly three : that of reducing or comminuting soil already stirred or ploughed ; 
tearing root weeds out of such soil ; and covering sown seeds. We shall confine our- 
selves in this section to these three uses. For the purpose of stirring the soil to the 

depth of eight or ten inches and teaiing up weeds, no 
harrow is preferable to that of Finlayson, or Wilkie, in 
which the tines or prongs are of the cycloidal form. For 
the purpose of breaking and pulverising the surface of 
soils, straight prongs, and such as present by breadth or 
position greater resistance when drawn through the soil, 
afe preferred. It is generally considered that prongs 
whose horizontal section, a few inches above the point, 
is a square or a parallelogram (fg. 349.) are best 
adapted for the attrition to which they are subject in 
being moved forward in a direction parallel to their 
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diagonals, and for resisting the lateral or shaking motion occasioned by encountering 
obstacles. (^Qxiart. Jour, ^gr, vol. ii. p. 555.) The principal parts of harrows arc 
generally made of wood ; but they are frequently also constructed entirely of iron. 

261)7. The Berwickshire harrow {fig, 350.) is the most perfect implement of the kind in 

general use. It consists of two parts joined to- 
gether b^ iron rods, having hasps and hooks. 
Each part consists of four bars of wood technically 
termed bulls, and connected together by an equal 
number of cross bars of smaller dimensions mor- 
tised through them. The former of these bars 
may be 2 J inches in width by 3 inches in depth, 
and the latter 2 inches in width by 1 inch in depth. 
The longer bars are inclined at acertain angle to the 
smaller, so as to form the figure of a rhomboid, and 
they have inserted into them the teeth at equal dis- 
tances from each other. This inclination of the 
longer bars is made to be such, that perpendicu- 
lars from each of the teeth, falling upon a line 
drawn at right angles to the line of the harrow’s motion, shall divide the space between each 
bar intx) equal parts; so tliat the various teeth, when the instrument is moved forward, shall 
equally indent the surface of the ground over which they pass. ( Quart, Jour, Agr,) 
2698. I'he angular-sulcd hinged harrow {fig, 3.51.) is one of the bc=t implements of 




the kind, as it both operates on the ground with great regularity, and is less liable to 
ride or be deranged in turning, than the common, or the rhomboidal harrow. 

2699. The grass seed rhomboidal harrow (^g. 3.52.), is nothing more than the Ber- 
wickshire harrow on a smaller scale. It is used chiefly for harrowing in clover and 
grass seeds when sown among corn crops, or even alone. 

352 
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greater weight and dimensions than necessary for ordinary soils. Its use is to reduce the 
stronger clays, at a time when they are too obdurate to be impressed with the teeth of 
the common harrow. The levelling brake, or grubber, is generally considered the 
preferable implement for this purpose. 

2701. The brakej grubber^ wr levelling harrow {fig* 354.), is a valuable implement on 

strong clayey soils. It consists of two frames, the 
one triangular and the other oblong. By moans of 
tlic handles, the oblong part of this brake can either 
be raised up or depressed ; so that when the ground 
is cut in small pieces by the teeth of the triangular 
harrow, then the oblong harrow following, its teeth, 
being pressed down into the high parts, carry or 
drag part of the soil off from the heights ; and, 
when they arc raised up by the handles, leave that 
soil i), the hollow or low parts. By tliis means, the 
p^round is brought nearly to one plain surface, 
whether that surface be horizontal or sloping. 
Sometimes it may be found necessary to place a 
greater number of teeth in the oblong part of the 
brake, so that they may be nearer to one another, 
and perform the operation more effectually. The 
teeth are made sharp or thin on the fore edge, for 
cutting ; broad and thick on the back, for strength ; 
and tapering, from a little below the bulls to their 
joints. 

2702. Morton* s revolving brake harrow {Jig- 355.) 
is a very powerful implement in strong clayey soils 
infested with couch. When the implement is to be 
moved from one field to another, the large wheels 
may be brought forward (r/), to support the tines 
from the ground, while the hind axle and the rake arc supported by a castor or truck- 



wheel (6). In most soils, four horses and a chiver and holder are necessary to work 
tins instrument; wliJch, however, no good farmer will ever require the aid of, unless it 
be when entering upon land which has been allowed to run wild, or clay of an extraor- 
dinary degree of tenacity. We have seen it extensively and advantageously used, on 
the latter description of soil, by Mr. Dickson of Kidbrook farm, Blackheath, Surrey. 
{Gari, Mag. vol. iv. p. 186.) 

2703. As substitutes for the last two implements, may be mentioned Finlayson’s 
harrow (2657.), Wilkie’s brake (2656.), and Kirkwood’s improved grubber, wliich will 
be afterwards figured and deserfljed. the invention being only made public while the 
present sheet is passing tlirough the press (February 15.). Bartlett’s cultivator. Brown’s 
cross-cutting machine, the Sythney scarifier, and the spiky roller, noticed in next section, 
are used for a part of the purposes of the last two implements. 
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2704, Grays seed-harrow for wet weather (Jig. 356.) promises to be useful in certain 

situations, as in a tenacious re- 
tentive soil and moist climate. 
The sowing of wheat, under 
existing circumstances, is one 
of the most important branches 
of the coni farmer’s labour. In 
some backward seasons, it is 
almost impossible to get wheat 



common method, especially 
land that has been reduced by 
summer fallow, without sub- 
jecting it to poaching, from the 
horses, which is not only un- 
favourable to the soil, but also 
occasions a great waste of seed. 
Hence it often happens, that a 
less Quantity of grain is got 
^own than was intended, or is 
requisite for the supply of the market. The beam (a) to which the harrows are attached 
admits of being made shorter or longer as the width of the ridge jcQuires ; the shafts 
have freedom to turn round cither to the right hand or to the left, and the teeth of the 

1^3 harrows arc placed square in the bulls, so that 
they can be drawn from either end at plea- 
sure. The wheels ( fig. 357.) may be from 
three to four feet in diameter if made on 
purpose ; but for the professional farmer it 
will be sufficient to borrow a pair from a one- 
horse cart. • 

2705. The busk harrow (Jig. 358.) is used for harrowing grass lands to disperse 
roughnesses and decaying matter ; and it is also sometimes used for covering grass or 
clover seeds. Small rigid branches of spray arc interwoven in a frame, consisting of 




three or more cross bars, fixed into two end-pieces in such a manner as to be very 
rough and bushy underneath. To the extremities of the frame before are some- 
times attached two wheels, about twelve inches in diameter, upon which it moves; 
sometimes, however, wheels arc not employed, but the whole rough surface is applied to, 
and dragged on, the ground. 

2706. The only essential imjileTncnt of the harrow kind is the Berwickshire harrow. 
35a) 

Sfct. IV. Rollers. 

2707. The roller is constructed of wood, stone, or cast iron, according to convenience 
or the purposes for which it is to be used. For tillage lands, the roller is used to break 
the lumps of earth, and in some cases to p'^ss in and firm the ground about newly sown 
seed ; on grass Unds it is used to compress and smooth the surface, and render it better 
adapted for mowing. It has been matter of dispute whether rollers with large or small 
diameters have the advantage in point of effect upon the land. In constructing heavy 
rollerti' should not have too great a diameter, whatever the material be of which 
they are fanned, as the pressure is diminished where the implement is of very laige size, 
by ite resting on too much surface at once, except an addition of weight in proportion 
be niade. By having the roller made small, when loaded to the same weight, a much 
ipreater effect will be produced, and a considerable saving of expense be made in the 
construction of tlie implement. The common length of rollers is five or six feet, and 
the prdinary diameter from fifteen to thirty inches ; but those employed for flattening 
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one-bout ridges, in order to prepare them for drilling tuniips upon, are commonly shorter, 
and of much less diameter. Large rollers should have double shafts, in order that they 
may be drawn by two horses abreast ; and such as ore employed for arable lands should 
have a scraper attached to them. Strong frames are also necessary fur rollers, so tliat 

H ]| proper weights may be put upon them ; and open 

1 bo#es or carts {Jiff. 359.) placed upon them may 
1 sometimes be requisite, in order to contain any addi- 
tional weight that may be tJiought proper, as w'cll as 
(O jO i ^ receive stones or other matters tliat may be picked 
up from the ground. Pieces of wood or stone, as 
heavy as a man can lift, are the most suitable substanct*s for loading these implements 
with, where they have not the advantage of boxes for icLciving loads. 

2708. The parted cast-iron roller was invented to remecly the inconvenience expe- 
rienced in the use of the common implement, in turning at the ends of ridges or other 
places, wlieie, from the roller not moving upon its axis, but being drawn along the sur- 
face of the ground, it is liable to bear it up, and make depressions before tlie cylinder 
comes again into the ^rect line of draught ; and at the same time it is not brought round 
witliout great exertion in the teams, 'I'hc cylinder, in two pieces {Jig. 362. a a), 
obviates this inconvenience, by enabling the two parts to turn round on tlieir owm axis, 
the one forward, and the other in a retrograde direction. 

2709. The spiky or compound roller is occasionally employed in working fallows, or 
preparing stitt’ bean-land for wheat. In sti IF clay-ground, when ploughed dry, or which 
has been much trod upon, the furrow-slice will rise in large lumps, or hard clods, 
wliicli the harrow cannot break so as to cover the seed in a proper manner. In this 
state of the ground, the rollers commonly used have little elFcct in breaking these hard 
clods. Indeed, the seed is often buried in the ground, by the clods being pressed down 
upon ifliy the weight of the roller- To remedy this, the spike-roller has been employed, 
and found very useful ; but a roller can be made, which, perhaps, may answer the pur- 
pose better than the spike one. This roller is formed from a piece of hard wood, of a 
cylindrical form, on which are placed several row s of sharp-pointed darts, made either of 
forged iron, or cast metal. These darts, by striking the bard clods in a sloping direction, 
cut or split them into small pieces; and, by this means, they must be more easily 
pulverised by the harrow'. 

2710. liartletCs cultivator (figs. 3G0. and 361.) is an implement of the roller kind, 



said to be useful in preparing w'ct land for tillage in Cornwall. It consists of a roller 
composed of 1 3 thin iron plates, each fastened to a circular block of wood of four 


inches in thickness, and nine inches in diameter, and bound 
round with iron. Both blocks (a) and plates (6) are 
movalile on an iron axle ; and though Mr. Bartlct, the 
inventor, has adopted a diameter of nine inches for the 
blocks, and fifteen inches for the plates, yet these dimensions 
may be increased or diminished at pleasure. The frame 
in which the roller is inserted lias a bar, on whicli are 
fixed scrapers of iron, which ked^ the roller continually 
clean. {Gard. Mag. vol. v.) 

2711 The roller and water box {Jig. 362.) is sometimes used for watering spring 
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crops, 01 clovers, with liquid manure, previously rolling them. It has the advantage ot 



a more perfect machine, in the holes being easily cleaned when choked up with the 
thickened water. 

27 li?. The furrow-roller ( fig, 363.) is con- 
’ trived for the purpose of rolling tlic furrows in 

T steep hilly situations, and other places where the 

common roller cannot be employed. 

2713. The Norfolk drill-roller, and the ridge 
and furrow concave or scalloped roller attached to 
certain turnip-drills, have already been depicted* 

(2680. and 2688.) 

2714. The pressing plough is a term erroneously applied to a machine of the roller 

kiml (/g. 3C4.) It generally 
^ consists of two cast-i ron wheels, 

y\ for tlic purpose of impressing 

two small seed gutters or drills 

^ on the furrow slices turned 

jT N. J over by the common plough, 
and a third wheel for running 
^ in the bottom of the furrow 

for the purpose of keeping the machine steady. The wdieels are kept clean by scrapers. 
(fg. 365.) This implement is used in breaking up clover leys for wheat, two ploughs 
follow each other ; and after them one horse, walking in the fur- 
^ X'^ row, diags the pressing plough. The advantages are said to be 
film bed for the seed, by wliich it is not liable to be thrown 
I \£^ out in the winter season, and not so liable to be attacked by the 

grub and wire worm; and llie rising of the plants in rows, by 
which means they may be hoed or harrowed between. 

2715. Brown's cross- cutting machine {fg* 366.) is used for cross-cutting the furrows 

of rough, mossy, and heathy land, in 

order to reduce the soil to a state fit 
for receiving the seed. It consists 
of a scries of parallel iron plates, or 
blades as they may be termed, fixed 
in a frame- work of wood, by the 
weight of which, and the pressure on 
the shafts by the driver, they are 
forced into the ground. The frame 
consists of oak ; and the main beams 
arc 4 feet long, 6 inches deep, and 
^ f' 5 inches broad, with cross bars of 

I, III " proportional strength. The handles 

are 6J feet long. The blades are 
/' of good foreign iron, 4 feet 3 inches 
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long, inches broad, and five eighths of an inch thick at the back. Tlic curves of the 
blades are formed to a circle of 40 inches diameter. (High. Soc, IVans. vol. vii.) 

2716. 2Vie SUhney scarifier, or hash, consists of a cylinder with many circular cutters, 
or a number of circular cutters connected together upon one axis, which is intended to 
pass over the ground, for the purpose of scarifying or cutting the surface of grass land, 
perpendicularly, to the depth of a fe%r inches, and to any required degree of fineness. 
By means of tliis scarifier, or liash, tlie roots of old grass may be effectually destroyed 
without the labour of ploughing, which is calculated to enable the farmer to graze the 
land much longer, previously to breaking it up for wheat or turnip tillage. The 
apparatus is proposed to be connected to the hinder part of an ordinary cart ; or the axis 
of tJic cylinder, or circular cutters, may be supported ly two iron arms, attached to the 
axlotree with a pair of common carriage wheels. When this machine is used for 
rcMicwing lawns or grass land, it will then be necessary to fix above the cutters a box 
containing grass seed ; which box must l)e perforated with small holes, one hole being 
exactly over every cutter, so that the seed may fall immediately into the furrow produced 
by the cutter. (A^cwton\s Journal, vol. i. p. 250.) 

2717. The onli/ essential roller for general purposes is the parted cast-iron roller, with 
a sciaper and box over (Jig, 359.). 

Secp. V. Machines for laying Land even, and other occasional or anomalous Tillage 

Machines, 

2718. Various machines for agricultural purposes are occasionally brought into notice 
by amateur cultivators, and some even by the professional farmer. It forms, indeed, the 
privilege and the characteristic of wealth and intelligence, to procure to l)e made what- 
ever particular circumstances may require, in every department of the mechanical agents 
of culture. Wo shall only notice a tew, and tliat chiefly for the purpose of showing the 
resources of the present age. 

2719. (f machines for laying land level two may be noticed: in the first and best 

{Jig, 367.), the horses are harnessed to a 
l)uie (aS which is joined to an axle having 
a pair of low wheels {b c). Into this 
axletrce are mortised two long side-pieces 
(d), terminating in handles {ee). Some- 
what inclined to these long or upper side 
pieces, shorter lower ones are joined by 
cross pieces, and connected by strong 
side-boards. The machine has no bot- 
an axle {Jig. 36*8. g), and to the bottom 

of this the scraper part (/t) is firmly screwed. The front ends of the slide irons (Jig, 
367. m), turning up, pass easily through mortises in the 
upper side-pieces (d), where, by means of pins, the in- 
clination of the slide irons and of the back board can be 
adjusted within narrow limits, according to the nature of 
the soil (o be levelled and the mass of earth previously 
loosened by ploughing. This earth the hack board is 
intended to collect and force before it, until the machine 
arrives at the place where it is intended to be deposited. 
Here, by lifting up the hinder part of the machine by its 
handles (c e), the contents are left on the ground, and 
the machine proceeds to a fresh hillock, (Supp. Encycl, 
Brit, i. 25.) 

2720. The Flemish levelling machine (fig, 369.) may 
be considered as a shovel, on a large scale, to be drawn by 
a pair of horses ; it collects earth at the pleasure of the 
lioldcr, who contrives to make the horses turn over the 
shovel and empty the contents by merely letting go the handle (a), and recovering it by 





means of a cord (6 ), when emptied, as already described. (508. ) 

2721. The levelling harrow (2701.) is adequate to all ordinary purposes. 
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Sect. VJ, Machines Jhr reaping and gathering the Ciop. 

2722. The horstc machines of liaytime and harvest arc chiefly the Iiorse rakes, tlie IiaA 
tedder, and the reaping machine. 

Subsect. 1 . Horse Rakes and Haymaking Machines- 

272fl. Raking machines are not in very general use ; but, where corn is mown, they 
are successtully employed in drawing together tlie scattered stalks, and arc also of great 
use in haymaking, TIic saving in both cases consists in the substitution of animal foi 
manual labour. 

2724, The common or Norfolk horse rake {fg. 370.) is employed for barley and oat 

crops, and also for hay. One man, and a horse 
driven by means of a line or rein, are capable of 
clearing from twenty to tliirty acres in a moderate 
day’s work ; the giain being deposited in regular 
lows or lines across the field, by simply lifting up 
the tool and dro])ping it from the teeth, without 
the horse being stopped. 

272fy- The hui^e stubble-rake is a large heavy 
kind of horse rake, iMving strong iron teeth, 
fourteen or fifteen inches in '''iigth, jilaced at five 
or six inches from each other, and a beam four 
inches sqiuirc, and eight or ten feet in length. In drawing it two horses arc sometimes 
made use of, by which it is capable of dealing a considerable quantity of stubble in a 
short time. In general, how'ever, it is much better economy to cut the stubble as a pait 
of the straw. 

2726’. The couch-grass rake ditlers little from the last, and is employed in fallowing 
very foul lands, to collect the couch-giass or other root weeds. It may be observed, 
however, that where a good system of cultivation is followed, no root weeds will ever 
obtain such an ascendency in the sod as to rendei an imj)lement of this kind lequisite. 

2727. Jf'eir s improved hay or corn lake {fig- 371.) is adjusted by wheels, and is readily 



put in and out of gear by means of llic handles (an) and bent iron stays [b b)- It Is 
drawn by one horse in shafts (c), and is a very efi’ective implement. 

2723. The hay-tedding machine {fig^. 372.), invented about 1800, by Salmon of 
Woburn, lias been found a very useful implement, especially in making natural or 
meadow hay, wdiich requires to be much more frequently turned, and more thinly spread 
out, than hay from clover and rye grass. It consists of an axle and pair of wheels, the 
axle forming the shaft of an open cylindrical frame, formed by arms proceeding from it, 
from the extremities of vvhich bars arc stretched, set with iron prongs, pointing outwards, 
and about six inches long, and curved. I'here is a crank by which this cylinder of prongs 
is Raised from the ground, when the machine is going to, and returning from, the field ; 
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or when it is not wanted to operate. It is drawn by one horse, and, on Uie wliole, 
answers as a tedtb'ng machine perfectly. In the neighbourhood of London, where 





meadow hay is so extensively made, it is found to produce a great saving of labour, and 
is now coming into very general use. 

I'he hay swoop or sweep {Jig. 373.) is an implement for drawing or swcei)ing 
accumulations of hay to the cart or rick, or to any larger 
accumulations. Sometimes a rope is merely j)iil round 
the heap, especially if it has been a few days in the cock, 
of piled up ; but the most general Iiay swoop consists of 
two curved pieces of wood, six or eight feet long, joined 
by upright pieces, so as to form something like the back 
of a chair. To the four corners of this, ropes arc attached, 
which meet in the hook of a one-horse whipple-tiee (a). 





371 


2730. Snowden sJcaf-collccting machine is for the purpose of collecting flead leaves frt)m 

I, 'iwns, paiks, and ploasui e-grounds, and has been employed in the King’s grounds at 

II. mipton Court, 'fhe apparatus consists of a large cylindrical tub, about five feet in 
diameter, and seven feet long, which swings upon an axle, and is open at top, in ordei 
to receive the leaves as they arc collected. The collectors aje hollow iron scoops, or 
scrapers, attached to bars, extending across the machine from two iron hoops, which 
work round the cylindrical receiver, and, as they revolve, sciapc the giound, collect the 
leaves together, lift them up, and turn them over into the tub. The collectors or scoops 

{ fig, 374.) are made of many distinct pieces, set in rows, 
with springs behind each, by which any part of the sciaper 
is enabled to give way, should it come in contact with a 
stone, in a manner similar to the rake bars of a haymaking 
machine. The hoops carrying the scrapers are Joweied 
and adjusted to meet the ground, by having their pivots 
supported in a lever attached to the carriage, upon which it 
is adjusted by means of a circular rack and pinion. I'he 
scrapers are carried round as the cairiagc moves forward, by 
means of a spur-wheel, upon the nave of one of the carriage wheels, which works into 
a cog wlieel upon tlie axis of the scraper- frame. This apparatus is designed, beside 
cleaning parks and lawns of dead leaves, to remove snow from the walks, to scrape and 
clean roads, and for several other useful purposes. {Newton's Journalf vol. i. p. 203.) 



Subsect. 2. Reaping Machines. 

2731. Though reaping machines^ as w-c have seen (133.), are as old as the time of 
the Romans, one of an effective description is yet a desideratum in agriculture ; unless 
the recent invention of the Rev. Patrick Bell can be considered as supplying that 
desideratum. The higli price of manual labour during harvest, and the universal desire 
in civilised society of abridging every description of labour, will doubtless call forth such 
a reaping machine as may be employed in all ordinary situations ; and this is, perhaps, all 
that can be desired or expected. Corn laid down, or twisted and matted by wind and 
rain, or growing among trees, or on very irregular surfaces, or sleep sides of hills, will 
probably ever require to be reaped by hand. But independently of the high price of 
labour, despatch, as an able author observes {Supj). Jilncyc. Brii. i. 118.), is a matter of 
great iinpoitance in such a climate as that of Britain. In reaping corn at the precise 
period of its maturity, the advantages of despatch arc incalculable, especially in those 
districts where tlic diiliculty of procuring hands, even at enormous wages, aggravates the 
danger from the instability of th€ season. It cannot, thcrefoic, fail to be interesting, 
and we hope it may be also useful, to record some of the more remarkable attempts that 
have been made towards an invention so eminently calculated to forward this most 
important operation. 
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2732. The first attempt at a reapir^ machir^^ so far as we have learned, was made by Boyce, who 
obtained a patent for a reaping machine early in the presemt century. This machine was placed in a two- 
wheeleil carriage, somewhat resembling a common cart, but the wheels were fixed upon the axle, so that 
it revolved along with them. A cog-wheel, within the carnage, turned a smaller one at the upper end of 
an Inclined axis, and at the lower end of this was a larger wheel, which gave a rapid motion to a pinion 
fixed upon a vertical axis in the forepart of the carriage, and rather on one side, so that it went before 
one of the wheels of the carriage. The vertical spindle descended to within a few inches of the surface 
of the ground, and had there a number of scythes fixed upou it horizontally. This machine, when wheeled 
along, would, by the rapid revolution of its scythes, cut down a portion of the corn growing upon the 
ground over which it passed , but having no provision tor gathering up the corn in parcels and laying it in 
proper heaps, it was wholly unsuited to the purpose. 

27Jd. An improvement on this attempt was made by Plucknet, an agricultural iinpioment-maker of 
London, some years afterwards. The principal alteration he made was in substituting tor the scythes a 
circular steel plate, made very 8har)> at the edge, and notched at the upper side like a sickle. This plate 
acted in the same manner <is a very fine looth^ saw, and was found to cut the corn much better than the 
scythes of the original machine. 

2734. A tnachine, invented hy Gladstone of Castle Douglas^ in the stewartry of Kircudbright, operatcil 
upon nearly the same principles witli Piucknet’s ; but filndstone made his work much better by 
introducing a circular table, with strong wooden teeth notched below, all around, which was fixc<l 
immediately over the cutter and parallel to it. The use of these teeth w.'is to collect the corn, and retain 
it till it was omrated on by the circular cutter. The corn, when cut, waa received upon this table ; and, 
when a sufficient quantity was collected, taken away by a rake or sweeper, and l.ml upon the ground 
beneath the machine, in separate parcels. To this machine was added a small circular wheel of wood, 
covered with emery, which, being always kept in contact with the great cutter at the back part, or 
opposite side to that where the cutting w.is performed, kept it constantly ground to a sharp edge. 

2735. Salmon of Woburn made the next attempt; and his invention, it is said, promised better than those 
wc have mentioned. It was constructed upon a totally difierent nrinciple, as it cut the corn by means of 
shears j and it was provided with a very complete apparatus for laying it down in parcels as it was cut 

2736. The next machine iftg. 375.), and one of great ingenuity and promise, is that cun.structcd hy 



Smith, of the Deanston Cotton Works, Perthshire. Smith’s perseverance, his successive imprnvcmeiit.<i, 
and ingenious yet simple contrivances for remedying defects, afforded strong grounds to hoi>c that he 
would Ultimately succeed in rendering his macKine a most valuable acquisition to agriculturists; but 
various circumstances have prevented Mr. Smith from perfecting his invention. He made the first trial 
of his machine upon a small scale, during the harvest of 1811. It was then wrought by two men In 
1812 he constructed one U{K)n a larger scale, to be wrought by a horse ; hut, though he cut down several 
acres of oats and barley with considerable ease, it was found that when met by an acclivity the horse could 
not move the machine with pTU]K!r effect. In 1813 he made a more succcs^l attempt, with an improved 
machine, worked by one man and two horses ; and (1814) it was still fartner iinjirovcd by an additional 
apiiaratus, tending to regulate the application of the cutter when working on an uneven .surface. This 
ingenious machine has been again tried, in September 1815, and with much success. A Scotch acre (1^ 
acre English) of beans was cut down with case in an hour and a quarter. The trials made with it on 
wheat, though not extensive, were satisfactory ; and in reaping oats, the corn was laid down m the 
most regular manner. The cutter of this machine is circular, and operates horizontally ; it is appended 
to a drum connected with the forepart of the machine, its bLidc projecting some inches beyond the peri- 
phery of the lower end of the drum ; and the machine is so con.slructed as to communicate, in moving 
forward, a rapid rotatory motion to this drum and cutter, by which the stalks are cut, and, falling upon 
the drum, arc earned round and thrown off in regular rows. This most ingenious piece of machinery 
will cut about an English acre per hour, during which time the cutter requires to be four times sharpened 
with a common scythe stone. The expense of this machine is estimated at fi-om thirty to thirty-five 
pounds. If properly managed it may last for many years ; only requiring a new cutter every two or 
three years, a repair which cannot cost much. This promising invention, which attracted a good deal 
of notice a few years ago, remains, it is believed, • it was then, in a state not calculated for extensive 
use. Mr. Smith ’9 large concerns in the cotton manufacture may hav^revented him from continuing his 
experiments ; and it is understood that the time he has already devUled to it has been without sufficient 
remuneration or encouragement 

2737* BeiCs reaping machine (Jigs 376 and 377.) |s the most recent as well as the most perfect inven- 
tion of this description. The fraine-work of this machine (a a) may be made lighter or stronger accord*. 
ing to, circumstances ; a a and c c are four wheels upon which it is mounted, of whatever form it is 
made ; Bis have their spokes at right angles to their naves, and are 3^ feet diameter. For neatness' 
sake ue naves are made of cast-iron ; the wheels are from five to six inches broad at the rims, and 
are surrounded with a slight hoop of iron. Were they made narrower in the rims, when the ground 
was soft they would both cut it, and drag, without giving motion to the connected parts of the ma- 
chinery. The small wheels (ccy, which support the front of the frame, are (like the large ones bb) 
made of wood : they arc fourteen inches in diameter, and six inches broad at the rims, with a very slight 
>K»p of Iron round them. Their axles, which are of iron, are screwed to the frame, and are amiut 1| 
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inrhea in diameter. 'I’he whet‘ls are placed as near tlic front of the frame as possible, the reason for 
which will ap{>ear when the general description of the machine is given Tlie wheels u u are connected 
with the main axle (d), in .such a manner <ts that they may turn upon it, similarly to a carnage-wheel, 
without moving the axle with them; or they can be fixed to it at pleasure, so as to turn it round with 
them as orea.sion requires Fur this purpose, the holes in the nave.s arc circular , and of course so much 
of the axle as passes through them is round. There are cross fienges, cast upon the nave, which catch 
hold of the coupling box e when the machinery is to be moved, and are disengaged from it by the handle 
F, when the machine is going, without moving the machinery In the engraving, this part of the apjiaratus 
is entirely conceaU^l at one of the wheels, except a small portion of the handle at ii The other coiqding 
box is but faintly represented at e. The handle F has a joint in it, which is fixed to the other halt of it, 
which passes through the frame of the machine, and terminates with the handle ii ; so that both coupling 
boxes can be managed by the driver, standing at ii, akhough thev arc on opposite sides of the frame. 
The mam axle (n) is Si feet long betweiMi the shoulders, and eight inches from tne shoulders to the coupling 
box : the frame of the machine is four feet broad, by seven tect long. Fixed upon the mam axle (d) is the 
beveled wheel (i) of sixty toelli, part of which is seen in the engraving. 'I'liis beveled wheel moves two 
pinions of ten teeth each. These pinions are coiiccalcd in the plate by the frame of the machine : one of 
them turns the crank-rod (k), and the other gives motion to the coupling wheels (l l) upon the top of the 
frame. The craiik-rotl (k) being thus put in motion as the m.ichme moves forward, the crank m, which 
gives motion to the cutters, revolves with a unitorin and .steady motion n is a coupling strap of iron, 
which connects the crank (m) and the movable bar (o o) together, which is kept in its place by means of 
the sliding hooks (p v) working in the brass sockets (qg) winch are screwed upon the strong iron supports 
(r R.) It is obvious that as the crank (m) revolves, it will, by pulling the connecting rod (n), give a perpetual 
motion backwards and forwards to the movable bar (o o) In order that there may be as little friction as 
jHissiblc to the movable bar (oo) there arc two friction pulleys fixed to the iron supports (ii r), upon winch 
the movable bar (o o) rests. These are not seen m the plate, as they are placed immediately below the bar ; 
but to any person who considerh the thing attentnely, they must be readily mulcrstood. They arc of 
the greatest cotisequeneo, as the back jiarts ot the cutters wholly re . upon the movable bar (o o) ; and from 
the spring which each cuttei must necessarily have, the pressure upuii it is very considerable With 
respect to the cutters, it may here be remarketl that the greater body of th*m is made of iron, edged 
with the best steel, hardened as much as they will bear, without breaking o..' mto chips when the 
machine is in operation. The cutter-har (that is, the bar upon which the cutters are crewed) is strongly 
screwed iii>on the extremities of the supports (r r), and is six feet long, by three inches broad, and three 
fourths of an inch thick. The lower or fixed cutters (sss) are made triangular, of solid iron, edged with 
steel, as before mentioned : they are fifteen inches long from the point to the extremity, four inches 
broad at the base, and nearly one fourth of an inch thick : they are steeled only to the trout of the bar, 
thus leaving a steeled edge ot about one foot. In the middle of the base ot the cutter there is a hole 
pierced, half an inch in diameter, and a corresponding one in the bar where it is to be plaecd. 'J'he hole 
in the liir is screwed j and, in fixing a cutter, a bolt is passed through the hole in the b.ise, and screwcii 
tightly down into the bar. To prevent a cutter from shifting its place, there are other two small holes 
piorcenf, one on each side of the half-inch hole in the base, and corresponding ones in the rentro of the 
bar: these holes are one fourth of an inch in diameter. Into he holes in the bar there are tw'o iron 
puis firmly riveted below, and left one eighth of an inch above the bar, made to fit neatly into I he holes 
in the cutters, although with a sufllelency of looseness to allow the cutter to be taken easily oil’ when the 
bolt in the middle is screwed out By this means, when the bolt in tlic miildle is screwed down, a firm 
and unalterable position is insured to the under cutter The upper cutters (u v,) Ac., like the under ones, 
are made of gooil iron, edged with steel as far back as the hole where the bolts uiioii which they turn 
pass through They are three inches broad where the hole is pierced , and, behind the ciittei-bar, as is 
seen in the plate, they are bent down about two inches, to allow the rollers and canvass to opei .itc, as shall 
be afterwards described. After being continued horizontally about three inches, they arc again bent up, 
and their extremities placed above the movable bar. They are made about 13i niches long from the iwint 
.to tlic hole, and about 7} inches from the hole to the extremity backwards Both upper and uridei 
cutters are sharpened on both sides, similarly to a pair of scissors , the under ones, of course, upon the 
upper side, and the upper ones upon the lower side; thus forming, when the cutters are screwed to 
their places, a perpetual cutter upon that principle. The bolts upon which the upper or movable cutter 
work are half an inch in diameter, and are scrcwcnl to the bar through a hole of corresponding breadth : 
they are made to go through the bar .ibout half an inch, upon which a nut is screwed, to prev ent the bolts 
from unscrewing, which they would otherwise do, flroin the moving of the cutters ; w hu h would allow the 
edges of the cutters to separate, and of course the machine would get deranged, and w'ould not operate 
Thciioints of the under or fixed cutters are six inches separate; of lourse the holes in thr bar, by which 
they are fixed, arc six inches apart The bolts of the upper or movable cuttei s arc intermediate, that k, 
three inches from the others ^ so that the cutter-bar is bored from end to end with holes halt an inch in 
diameter, and throe inches distant The small holes, with the pins which prevent the fixed cutters from 
shifting their places, are each Ijf inch from the large holes; so that the bar, before the cutters are 
screwed upon it, is pierced first with a small hole, then a large one, then two small ones, then a large 
one, then two small ones, &c., as may be understootl from the plate; each hole 1} inch ajiart The 
back parts of the movable cutters, as was already mentioned, re.st upon the movable bar , and on each 
side of every cutter there is an iron pin, of one fourth of an inch in diameter, riveted into the movable 
bar By means of these pins, it is easily scon, from the consideration of the plate, that, as the 
movable bar is pushed backwards and forwards by the crank (m) upon the friction pulleys below it, 
the movable cutters will have a perpetual motion backwards and forwards. Under the heads ol the 
bolts, which fasten the movable cutters, and the cutters themselves, there is placed a washer of 
brass, to diminish the friction as much as jiossible; and, for the admission of oil, there are two 
small holes pierced in the head ot each bolt. There arc twelve movable cutters, and thirteen 
fixed ones, With i.tcrvuls of six inches between the iioiiits of the latter; so that the breadth ol 
the machine is exactly six feet: but this breadth, from the principle of the machine, may be 
zither increased ot diminished, according to the nature of the farm upon which the machine is intended 
*0 operate. Upon a perfectly level farm the machine might be made brot-idcr ; but uinm a farm of sloping 
*ir uneven surface, one of six feet in breadth will be found vo be work enough for two horses. 

\s it was before stated, the beveled wheel (i) gives motion to the coupling wheels (ll) of 18 teeth each ; 
;hese move the horizontal shaft v, and the wheel w, v hich is fixed to the end of it. The whee w has 3G 
teeth ; and pinion x, which it turns, and which is fixed upon the gudgeon of the roller y, has 18 teeth 
This part, however, is misrepret>cnted in the drawing, which was taken from a model which had the 
rollers turned by coupling wheels, as shown in the plate. The one roller (v) turns the other (.z),by the 
pitch-chains (««), the chief use of which is to keep the sncct of canvass fVom changing its place by the revolu- 
tion of the rollers. The canvass, from its gravity, would slip down upon the rollers as the machine moved 
forward; and it would twist upon them, by the unequal pressure to which it is exposed by the cut corn 
pressing unequallv uiKin it : to prevent these derangements, there are loops flxetl to the canvass, which 
are made fast to the links of the chain, about six inches apart ; and there being an equal number of links 
ill both the upper and lower chains, and an ixiual number of teeth in the four pulleys upon which they 
work, the canxass revolves unifonnly, without being in the least derangcii by the many casualties to 
which it is ex;K).scd. b is the polo to which the horses arc yoked : it is made of wood, and is firmly fixed 
to the cross rails upon the top of the fVamc : its length is ten feet fYom its extremity to the frame of the 
machine, cc are the swingletrces by winch the horses arc yoked : they are yoked similarly to horses in a 
carriage, go as both to draw forward, or push backward, at pleasure. Their heads, of course, are towards 
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the machine ; and, in appearance, they push the machine-bcforc thorn, but, in reality, they arc drawing 
the same as in the plough, is a small rod of wood, or Ao/m, which the driver holds in his right hand, by 
the pulling of which to him, or pushing it irom him, he conducts the machine straight forward. The 
dotted lines in the plate arc a continuation of the pole with the swingletrees and helm attached. The 
machine is turned, at the end of the ridge, by the following contnv.ancc : — The two wheels c c, in the body 
of the machine, are joined to the lever / by an upiight movable axle. These wheels are similar to the two 
(cc) on the front of the frame: they have a strong iron .axle, which is made so long os to let the wheels 
conveniently turn between the crank-rod (k) and the frame •!' the machine. In order that this piece of the 
apparatus may be used with advantage, the beveled wheel i is not placed upon the middle of the main 
axle (n), but about one foot from the end of it, as is seen in the engraving. Tins throws the crank-rod (k) 
nearer the side of the inaclnnc, thus leaving plenty of space for the turning apparatus. In the middle of 
the horizontal axle of the wheels ee there is an upright standard of iron, sufhoiently strong, and firmly 
joined to the horizontal axle, 'f’his upright .standard or axle passes through the middle of the lever / 
(which IS of wood, and, at this part, about five inches square), about twenty inrhe.s from the end of it. 
Ui>on the top of the upright standard there is jdaced a segment of a wheel (/), with the teeth on the lower 
Side, which is worked by a small pinion of six teeth upon the end ot the rodg. This pinion is not 
seen in the engraving, as it is coinjiletely concealed by the segment i. The rod g, and the small pinion 
upon it, are turned round by the handle A; the pinion moves the segment », which, being firmly fixed to 
the upright standard, turns the small wheels e e cither ivay. When the machine is cutting, the wheels cc 
are put jiarullel to the cutters : and in this position they assi-st the miichino in passing a fuirow, without 
allowing the cutters to come in contact with tlie opposite side of it. But when the machine is to be 
turned round, they are turned, with an angle to the path of the machine, by the handle A ; and the rod 
g being fixed in that i>o.sitioii by a screw near the handle, thn lever is then pressexi down, and fixed with 
a cafc/i to the frame of the machine. In prciising down the lever /, the small wheels cc, which before 
wore about two inches from the ground, are pressctl to the earth, about two or three inches below the 
natural level of the machine Of course, the two front wheels (e r) are lifteil two or three inches from the 
ground, and the cutters considerably mine, thus insuring them from accident while turning round The 
machine now rcbU upon the two largo wheels n n, and the two small ones cc of the lever ■, and the two 
front wheels (c r) go for nothing, as they do nut toiuh the ground. But the axle of the small '•'heels e c 
being placed with an angle to the mam axle (n) of the large wheels d n, the machine will natiyan^ turn 
round upon the horses being moved .sluwlv forw'.ird . of course, the greater the angle formed by the i\.'o 
axles, the less spare will the machine require to turn iiinm In turning the machine, however, attention 
must always be given to disengage the large wheels b b from the main axle (n) : this is done by shifting 
the coupling boxes ee by moans of the h.andles ii ii. The apparatus //, or collector, is ph-ircd exactly 
above the cutters: it is 2^ feet in diameter, made of wood, as slight as may be. The supports A in 
the original machine, were made of iron ; but now the two side-beams of the machine are made of a piece 
of wood, with a natural cast upon it, similar to the beam of a plough, but rising with a much greater angle, 
as near the form of the iron .supports in the plate as possible, and continued hoiizontally till their points 
are exactly above the movable bar oo. The points p p arc made of iron, bent as in the plate, to allow the 
collector (/ /) to turn round, Aiqqqa are strong iron screws, working in nuts placed in the wooden part 
of the supiwrts, which serve the double purpose of uniting the iron part to the wood, and allowing it to 
be drawn forward, or pushed backward, as occasion may be, by either shifting to another hole, or, which 
is better, by long slips in the middle of the bar Long corn requires the collector to bo placed forward, 
and short corn requires it to he taken back. Atoo are two perpendicular rods, which slip m lioles in the 
points of the supports ; by the moving of which, upwards or downwards, the collector (//,)wdnch turns in 
sockets in the lower ends of these roils, is lowcrcif, or licightcncd, according to the length of the corn to 
be cut The rods arc fixed in their places by screws in the end of the supports The collector is turned by 
a cross belt, or chain, pasMiig over the two pulleys m n. A piece of slight canvass is put round the rollers 
\ z, fixed to the chains rt/r, as liefore described The lower ends of the rollers Jiave a shield of plate iron 
round their gudgeons, to prevent the cut corn from warping, which it does effectually The bushes of the 
roller z are made to shift by screw.s, to tighten the chains a little, to prevent them from slipping tlic pullejs, 
as they lengthen aftittle by using, especially when new Fiff. .■J76 is a representation of the maciune in 
full operation. About six or eight yards of the field require to be cut at the ends to allow the machine 
to turn without injuring the corn, which may be done by the marhine itself. If the corn is standing 
nearly upright, a convenient number of ridges may lie taken in and cut by going round them ; but if the 
corn 18 standing, and the field free from deep furrows, it may be cut by going round and round it till it 
is finished in the middle. One man, as seen in the plate, is suflicient to manage the whole operation The 
cutting, collecting, and laying arc the three pruicipdl part.s of this machine, which have been all, more or 
less, explained in the general descnjition given above. But as they are particular, a few words on each of 
these heads may still be necessary, that the machine maybe completely understood in all its bearing.s First, 
then, with regard to the cutting : it is desirable that the maciune should do her work, and nothing more. 
If the motion of the cutters were too slow, she would not clear the ground ; and if it were too quick, there 
would be a useless ex{)cnditurc of [lOwer and machinery. Let it be remembered that the large outer wheels 
B D are feet in diameter ; that thebcvelcd wheel i has sixty teeth ; and that the crank-rod pinion has ten ; 
and that the cutters have twelve inches of a cutting edge The diameter of the wheels n u being feet nr 
forty-two inches, their circuinferences are lol 94(»78 inches ; every revolution of them will jiass over 
nearly 1.32 inches of the ground's surface ; but there being ton teeth in the crank-rod pinion, and sixty in 
the beveled wheel i, every revolution of the wheels b b will turn the crank-pmioti six times, and, of course, 
the crank as often. But every turn of the crank-pimon gives two cuts, and caih stroke of the cutters 
clears twelve inches of the ground, because they have twelve inches of a cutting edge : therefore, one 
revolution of the wheels bb gives twelve strokes of the cutters, and clears twelve times twelve, or 144 
inches of the surface of the ground But one revolution of b a passes only over 132 inches of surface; 
therefore, the cutters are calculf.i*^d to cut, in one revolution of nn, twelve inches more than enough, 
that is, one inch each stroke. 1 his, how'ever, is perhaps notiiing more than is advisable to calculate 
upon, making allowances fur the operation of the machinery, the partial dragging of the wheels, &c. &c 
Secondly, the collector (/ /) must not move too slowly, lest it should retard the corn from falling uixm the 
canvass ; and it must not move too quickly, lest it should shake npc grain. As before stated, it is 2| feet 
in diameter, that is, 94 2477 inches in circumference. But one revolution of n b passes over 1.32 inches of 
surface; therefore, that the collector (/ /) may just touch the com, 'vithout bringing it back, or retarding 
it from naturally falling back, it must make 1*4 revolution for every one that bb makes Since there arc 
six arms in 1 1, every arm will touch the standing corn at equal distances of 15 7 inches. The pulley w 
makes six revolutions for one that m o makes : it is six inches in diameter, and the pulley n, upon the axle 
of//, is nine inches; therefore m revolves 1-5 times for once that n turns round, and the collector (//) re- 
volves four times for once that the large wheels b d revolve. But 4 x 94 J477 = 376 99 inches, the space 
passed through hy the circumference of the collector, while the machine moves forward only 132; the 
liifTerence of which is 24* ■99, the space that the collector passes over more than the machine, during one 
rcvolutionof D D. Therefore, every inch of the corn is brought back 1 .04 inch nearly, by the collector, 
which is sufficient to insure its falling backwards upon the canvass ; and yet it touches the corn so gently, 
that it is impossible that it can injure it in the smallest degree. A* quicker and a slower motion, however, 
is advisable ; which is easily given, by having two or three sheaves ujion the pulleys m and n ; and then, 
by shifting the belt, a differont motion is produced. With regard to the canvass, it is necessary that it 
should revolve as much as the ground passed over by the machine ; that is, while the wheels b b make one 
revolution, or pass over 1.32 inches of the 8iirfacc,^32 inches at least of canvass should pass over the rollers, 
w, as before stated, has thiity-six teeth, and x eighteen, so that the roller v will give two revolutions for 
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one of w. But 'V revolves six times for one revolution of the wheels b o : hence the roller v will revolve 
twelve times for every revolution of u u. The diameter of the rollers is four inches ; their circumferences, 
therefore, are nearly V2 56 inches, twelve revolutions of which will give 15072 inches. As before stated, 
one revolution of B B gives only 132 inches, wherefore there is a nre{K>nderancc of motion, on the side ot 
the canvass, of 18 72 inches for every rcvolutivn of b b. This velocity is necessary to insure the canvass 
of clearing itself in all cases ; and, wuth a smart velocity, the cut corn is laid down with a greater angle to 
the path of the machine. It may here be observed, that it is otlcn found convenient to have the canvass 
to lay down the corn on either side of the machine, according to the direction from which the wind is 
blowing. This may be done with a double wheel at x, with a handle in the usual method employed for 
reversing the motion of the rollers of the threshing machine. It were desirable, too, il possible, to have 
the canvass besmeared with a drying oil or gum, or some other substance which would prevent it from 
contracting with moisture ; as the sliglitcst shower, or dew of a morning, contracts it so much, as to rcn. 
der the iinplcment useless until the corn is perfectly dry. 

ii7 IS. estimate of the probable value qf Belts reaping machine ir ivbe formed from the rraorts signed 
by numerous practical farmers, who were spectators to diftbrent tnai^ made in 1828 and 18^9. In Sep- 
tcmlicr, 182S, the machine was tried at Powrie, in the county of Forfar, before between forty and fifty 
landed proprietors and practical agriculturists, who signed a derLiration, stating “ that the machine cut 
down a breadth of five feet at once, was moved by a single horse, and attended by from six to eight 
persons to tie up the corn ; and that the field was re.apcd by this force at the rate of an imperial acre per 
hour.” {Gard. Mag. vol. v. p 600.) In September, i8i!9, the inacliine was tried at Monckic in Forfar- 
shire, in the presence of a still greater number of persons, who attest that it cut, in half an hour, nearly 
half an English acre of a very heavy crop of oats, which were lodged, thrown about by the wind, and 
cxceetlingly diflicult to harvest It was trietl in a number of other tditces in Forfarshire, Perthshire, and 
Fifeshire, and the general conviction appears to he, that it will soon come into as general use among 
farmers as the threshing machine. {Gard. Mag vol. vi ) The price is, at present, between 301 and 35/. ; 
but if it were once in general use, probably the cost might be lowered ; but even that price would 
be saved out of the usual sum paid for manual labour, during only one harvest, by an extensive farmer. 
Few men deserve better of his country, and indeed, of every civilised country where agriculture is 
practised, than Mr. IJcIl ; for surely tliat invention must ultimately be of great benefit to men and 
women, which enables them to do by liorses, oxen, or steam, that which they have hitherto done by a 
most severe description of manual labour, rendered douldy oppressive by the season of the year in which 
it must necessarily lie perioiined. 

2739. machine for reapings and at the same time sheaving corn, was invented in the year 1822, by 
Mr. Henry Ogle, school-master at Ilennington. near Alnwick, Northumberland. In 1823, Messrs. 
Brown, iron founders in Alnwick, advertised that they would t^urnish machines of this sort complete 
for sheaving corn at the beginning of harvest. No farmer however could be found who would go to the 
expense. The operation of the machine was satisfactory, and it was estimated to cut fourteen acres per 
day. An engraving and dcvscnption of it will be (ound in the Mcchantc^s Magazine, vol. v. p .50. In 
the same work (vol i. [». 145 ) will be found an engraving of a mowing machine invented by Jeremiah 
Baily, of Chester County, United Statc.s, about IJ^l, and said to an.swer w’cll, and to have been exten- 
sively used Whoever contemplates further improvements in this description of machinery, would do 
well to begin by making himself master of all the foregoing inventions. 

‘2740. Gladstone s machine for reaping beans (Jig* 378,) has been used in several parts 

of Scotland with complete 
success. The framcM ork 
of this machine is the 
same as that of a com- 
mon plough. To this 
is added* the knife (a), 
whicli is a plate of steel, 
screwed to a piece of 
wood, to keep it from 
bending up and down ; 
this wood being screwed 
to the framework. There 
is a wheel (b ! to keep llie 
knife when in motion in a 
horizontal position. The 
cutting edge of the knife 
(c) has teeth, or serratures, 
on the upper side (d) ; 
the under side (e) is flat. 
One horse and a man will cut with this machine from four to five acres a day, with ease, 
and perform the work as perfectly as by manual labour. 

2741. A machine for reaping the heads or seed-pods of clover [Jig* 379.), where the 
second growth of that crop is left to stand for seed, has 
been used in some parts of Norfolk and Suffolk. It 
consists of a comb, the teeth of which arc lance-shaped, 
very sharp, and set close. This comb is affixed horizon- 
tally to tlie fore part of the bottom of an open box or 
barrow, which is drawn by one horse and guided by a 
man, who empties the barrow in regular lines across 

the field by means of an implement (a), which serves also to clean the teeth. 

2742. A machine /or mowing clover hay has frequently been attempted, but not yet 
perfected. One by Plucknet, eff the Biackfriars Road, London, succeeded tolerably, 
but never came into use : it consisted of circular knives put into rapid motion, and the 
cut stalks guided to one side by a revolving cradle, like that attached to com scythes. 
(2480.) It never came into use. 
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Sect. VI I. Machines of Deportation. 

274.3. The caniage or conveyance machines of agriculture care cliicfly carts and waggons, 
and their several varieties. 

Suusr.CT. 1. ^arts. 

2744. CartSi like other implements, vary in their forms and modes of construction, 
according to ilio nature and situation of the roads, and many other local circumstances ; 
but, for the purposes of farming, those of the single-horse kind are in general the most 
advantageous and iisefid. The advantages of single-liorse carts. Lord R. Seymour 
observes {Ann. Ag. xxvii ), are universally admitted, wherever they have been attentively 
compared with cfirriages of any other description. A horse, when he acts singly, will do 
hall as much more work as when he acts in conjunction with anotlier; that is to say, 
that two horses will, separately, do as much work as tliree conjunctively : this arises, in 
the first pliice, from the single horse being so near the load he diaws ; and, in tlie next 
place, from the point or line of draught being so much below his breast, it being usual 
to make the wdieels of single-horse carts low'. A hoise hainessed singly has nothing but 
his load to contend with ; w hereas, when he draws in conjunction with another, he is 
generally embarrassed by some difference of rate, the horse behind or before him moving 
quicker or slower than himself ; he is likewise frequently inconvenu itcod by the greater 
or less height of his neighbour: these considerations give a decided advantage to the 
single-horse cart. The very great ease with which a low cart is filled may be ud ^cd; as 
a man may load it, w'ith the lielp of a long-bamlled shovel or fork, by means of his iiands 
only; whereas, in order to fill a higher cart, not only the man’s back, but his arms and 
whole person must be exerted. To the use of single horses in draught there can be no 
objection, unless it be the supjjosed necessity of additional drivers created by it : the fact 
however is, that it has no such cflect; for horses once in the habit of going singly, will 
follow each other as uniformly and as steadily as they do when harnessed together ; and 
accordingly wc see, on the most frequented roads in Ireland, men conducting three, four, 
or five, singlc-liorsc carts each, without any inconvenience to the passengers : such, 
likewise, is the case where lime and coal are generally carried upon pack-horses. In 
some of the northern counties of Biitain also, one man manages two or three, and 
sometimes more, one-horse carts. 

271.5. Calls drawn by one horsft or by two horses, says a w'rilcr whose authority is 
unquestionable > Siipp. Dncy. 7?ri^.), are the only farm carriages of some of the best 
cultivated counties, and no other are ever used in Scotland. Their load depends upon 
the strength of the horses, and nature of the loads ; but, in every case, it is asserted th.at 
a given luimbcf of horses will draw a great deal more, according to some one third more, 
in single-horse carts than in waggons. Two-horse carts are still the most common 
among farmers in Scotland ; but those drawn by one horse, two of W'hich are always 
diiven by one man, are unquestionably preferable for most purposes. The carriers of 
the west of Scotland usually load from a ton to a ton and a half, on a single-horse cart, 
and no where docs it carry less than 12 cwt. if the ro.ads arc tolerable. ^ 

27 16. Wheels, such as are broad, with conical or convex rims, are common in England ; 
in Scotland the wheels are generally narrow, though broader ones are beginning to be 
introduced. Tiiose used for the common, or two-horse, carts, are usual ly about feet 

high, and mounted on iron axles. The advantages of broad cylindrical wheels have been 
illustrated with much force and ingenuity in several Late publications. {Communications 
to the Board Agriculture, vol. ii. and vol. vii. part i. i 

2747. Large wheels to carts, drays, cjv. will, besides greatly increasing the facility of 
draught, tend to lessen the number of accidents to which all two-w heeled carriages are 
liable, from the shaft-horse falling down. To render this more evident, let us first 
examine fg. 380., whicli is a rude sketch of a cart constructed in the usual manner, 

and supposed to be loaded with bricks, stone, sand, 
or other heavy material. While thus loaded, and 
the horse is in an erect position, the centre of 
gravity (g) is almost directly over the axlcfree, in 
which slate the boi.y of the cart is nearly balanced, 
or only pressed upon the back of the horse with a 
force equal to a few pounds’ weight. But the horse 
is supposed to have fallen : the consequence is, that 
the centre of gravity is thrown much more forward ; the body of the cart and its load 
becomes divided by the line a b, perjjendicular to the axlctiec, into two very unequal 
parts, c and d ; the whole of the increased portion (c) dri front of the line acting as a 
weiglit upon the horse, and only partly counterbalanced by the diminished portion {d) 
behiiul the line. It frequently happens that this incrcasecl weight, so suddenly thrown 
upon the sliafis, snaps tliem short of!’; and, at all times, tends to prevent the horse from 
rising until jiart of the load is removed. By adopting the larger wheels, and the bent 
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axle {Jig* 381.) the cart, &c. becomes much less liable lo such accidents, because the 

centre of gravity (g) and tlie centre of suspension 
(the axle) are brought much nearer together; the 
former being placed nearly over the latter, at a small 
distance only from it. A horse falling with a loaded 
car^ so constructed, will experience but little increase 
of weight upon him while dovMi : the cart will be 
divided as before, by the line a b, into two parts ; but it 
will be observed, these ]iortions differ but little in 
their respective magnitudes. The centre of gravity (g^ will be thrown forw^ard, but 
in a very trifling degree. In carts, &c. it will almost al’*\ays happen that the centre of 
gravity will be above the point of suspension (the axle) ; but ii^ gigs, &c. the body may be 
placed so low that the centre of gravity may fall beloiu that point, when the body will 
always maintain an erect (i. e. a horizontal'! position, and, should the horse fall down, 
will operate to lift him up again. A gig so constructed would be almost beyond the 
possibility of those serious, and frequently fatal, accidents, wliich occur from the falling 
of the horse. {IK liadddet/j jun* in Mcch. Mag. vol. xii. p. 204 } 



J27t8. The power of ivhech has no depcmlenco on the height of the wheels, or the length of their spokes, 
but depends wholly on the power of draught that is joincti to their axles, and to the forward motion, or 
the progress of tlie carriage If the carnage wore placed upon skates coinidetcly polished, and upon 
smooth lec, it would be drawn by as little power as if it were placed upon wheels The Une of wheels 
IS to lessen the resistance to the carriage by friction, or rubbing upon the ground, or uiion the floor upon 
w'liieh the carnage is to be moved , that resistance is least of all when the ground is hard and smooth, 
such as a rail.road of iron; it increases upon soft and upon rough ground, and it inrrcascs still more 
when the carriage must be draw’ii up an ascent, according to the stecimess of the ascent, because the 
power of draught must be able to lift the carnage, it may be said, stop by step, up the ascent ; and when 
the ascent is soft or rough, more power of draught is necessary When the w nods arc dished they plougli 
the soft ground, and grind the rough ground, and thereby they increase the power of resistance, and require 
more ixiwer of draught to overcome the absurdity of their own form , and thus they cause the continual 
shaking of the joints of the carnage, and the wearing of the iron and of the wocxl of which it has been 
made. Narrow wheels are drawn rather more easily through small loose stones , but, upon every other 
kind of ground, broad wheels that arc rollers are drawn more easily, or w ith less power, and the benefit of 
them to the roads is greater according to their greater breadth High broad wheels do not sink so deep 
into soft ground as low wheels do , but, if the low wheels be made broader, the benefit obtained will be in 
proportion to the additional breadth The axles of high wheels turn scldomer round, or the wheels turn 
scldomer round the ,i\1cm, which is an advantage; but high W'lieols must be weightier than low wheels, 
which is a disadvantage High wheels are uscftil to carry great stones, oi great trees, under the axles ; 
and loads of every kind, alive as well as dead, ought to be liung as low as pONsible And every load ought 
to bo hung, or to be placed, upon springs, which will allow the carriage to be lighter ; and the low'er it is 
hung, or placed, it w'lll be so much safer from overturns, there w'lll be less shaking, and less power of 
draught will be required {Sir Alex Gordon^ in Farm. Mag vol xx p 150 ) 

2749 The comtiuclion of wheels has been much nnproveil by the introduction of cast-iron naves or 

stocks These stocks are found particularly suitable for warm 
282 climates, and M arcely any others are oxiiortq^l. Messrs Mor- 

ton, of Leith Walk, have renewetl the spokes in them after 
they have been in use twenty years, and found the stocks as 
gocHl as when new {Gard. Mag. \6\ vi ) In Kngland wrought- 
II on spokes have been employed, winch are found to succeed 
perfectly, and, from their durability, will, in the end, be found 

# cheaper than wood. 

27nO. jonefb improved iron wheels {Jig* 282.) are 
formed wholly of cast and wrought iron. I'lic 
felly, or periphery of the wlieel (a), is made of 
cast iron, witli conical holes on the outside, con- 
tracting towards tlie centre, through which tlic 
spokes, made of iron rods, are to be passed, and 
secured in the box, or nave (ft), near the centre 
of the wjiccl, by nuts screwed on to the reverse end 
of the rods, by whicli means they arc drawn tight. 
{Newton^ s Journal, vol. i. 2d Series, p. 154.) 

2751. A great improvement in the cojistructmi of 
a.rlcs for carriages, carts, imd waggons, has been 
made by George Burges, lOsq. M.A. of Cambiidge. Instead of one circle moving 
within another, as in all common axles ; or one circle moving within another, this other 




having grooves for retaijiing oil in the manner of the 
patent axles; Mr. Burges’s axle is a circle 383. 
a) moving within six points, formed by six equal 
convex segments which hold oil in their angles (A) : 
the friction is thus reduced to a minimum in theory' ; 
and with case-hardened iron, and abundance of oil, we 
should think it could not be otherwise in practice. 
I^r. Br.rgcs lias had the axles of his own carriage 
constructed in this way for some years. ( Gai'd* Mag, 
vol. V.) 

2752. The Scotch one-horse coup cart is used either 
without or with {fig. 384.) a frame for tlie purnose of 
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building on a greater load of hay, straw, or com in the sheaf. This frame is held on by 
no fastening, but remains in its place from being fitted to the exact width of the body of 



the cart. On drawing out an iron pin, the fore part of the body rises uj. from the shafts, 
while tlic other end sinks, and allows the load, whether of dung, earth, or stones in the 
close cart, or of hay, or sheaves of corn, on the cart and frame, to fall to the ground. 

2753. The Scotch corn cart 385.) consists of open fimmework, with a boarded 

bottom, and is used solely for the 
purpose of carting hay, com in the 
she^, or similar materials. It is 
light, cheap in construction, and 
contains a bulky load, which, being 
lower and more extended than a 
load on a coup cart with a frame, 
is less likely to be overturned. 

2754. The Scotch two~horsc cart 
differs little from the one-horse 
cart, except in being larger. To 
prove the inferiority of double to single horse carts, Gray observes, that whatever 
greater part of* the load is placed before the centre of gravity, which is always in the axle, 
must rest constantly on the horse that is in tlic shafts. In going down hill tliis burden 
must be considerably increased, especially if the load be high above the centre of the 
axle, or the descent steep ; and the additional burden upon the shaft-horse is always in 
proportion to thesQ two causes united. But there is another disadvantage ; for, unless 
the line of the draught of the foremost horse be exactly in the line from the hook of his 
collar to the centre of the axle (which is hardly possible), he will perpetually be pulling 
down the hindmost horse, or, in otlier words, will be giving him more weight to carry. 
For, iis the traces of the foremost horse are generally fixed upon the shafts, this throws 
his line of draught at a considerable angle above the centre of the axle ; from which it is 
evident, that although the road be ever so level, yet in every double or two-horse cart, 
the foremost horse must either not draw at all, or must bring additional weight upon the 
horse in the shafts, which weight will always be in proportion to the force with which 
the trace-hotse draws, and the largeness of the angle which the line of his draught makes 
with the line from the hook of his collar to the centre of the axle. Besides, unless the 
driver be more careful than ordinary, and keep the trace-horse to his duty, the other one 
has not only this gieat weight to carry, but also the whole load to draw. The angle is 
increased considerably when the trace-horse is of a lower size than the one in the shafts, 
which may frequently happen ; and, by this means, a still greater burden is laid upon 
the back of the horse employed in the shafts. 



27,^5. Improved two-horse carts* (Jig. 386.) It may be suggested to those who are 
fond of employing two-horse carts, that, in order to adjust the traces of the fore-horse 
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with as. little injury a$ possible to the one behind, and by tliis means make both their 
powers coincide, two iron frames are fixed into the axle, in each of which is placed a 
sheevc or whorl. Upon these shcevcs pass a rope or chain (a). In the outside of each 
shaft is fixed a long iron staple ; and on each staple is placed an iron slider (/>), having 
liberty to shift either forward or back%u‘d ; the chain from the collar of the shaft-horse 
is hooked into tlie eye of the slider; aiM the chain or rope, by which the foremost horse 
draws, passing from his collar (c), round on the sheevc at tlic axle, is hooked into the 
other eye of the sh'dcr. By this means the two horses are so connected, that, if the one 
shall relax, immediately the exertion of the oilier horse presses the collar hard upon his 
shoulders, so that he must either exert himself or be pulled backwards. Thus the 
exertions of the two horses are united, so as to form one power applied to the cart, in 
place of two powers working generally against one another, w hich must be the case in 
the common way of attaching two horses to a cart. But, by this way of yoking, the shaft- 
horse receives no additional burden from the exertion of the trace-horse, as they both 
draw from one point, which is the centre oi tlie axle, to the hooks of their respective 
collars, by which their powers must nearly coincide. If this coincidence does not take 
place, it is evident that the two hoises will, to a certain degree, be pulling against one 
another, which must be extremely distressing to each in his turn, especially to tlie one in 
the shafts. The same principle, as will afterwards appear, has been employed in yoking 
horses to threshing machines. 

2756. The corn cart has a longer body than the close cart, and the sides and ends are 
open, and support two rails along each. It is made to fit the axle and wheels of the close 
cart, and is chicHy used in haytime and harvest, when it is supposed to admit of laying 
on a larger load of sheaves or hay tlian tlie cart and frame. 

2757. Lord Somerville's drag^eaxt (Jig. 367.) is constructed with a contrivance for 



checking or regulating the rapidity of its motion in going ddwn hills or other declivities. 
The method for adjusting the position of the centre of gravity of the load, and to prevent 
its pressing too inucli on the cattle in going down hjjl, is by a toothed rack, screwed to 
the front of the cart, and worked by a pinion and handle (o) immediately connected with 
tlie pole. By means of tliis pinion ami rack the front of the carriage is elevated more or 
Jess, in proportion to the declivity of the hill, by wliicli means the weight of the load is 
made to bear more on the axis, and less on the necks of the oxen. A friction drag (b) 
is made to press more or less on the side of the w'heel, according to the steepness of the 
descent ; the one end of it is connected with the tail of the cartf by a small chain, and the 
other end to the front, by means of a tootlied rack, wliicli catches on a staple in tlic front 
of the cart, by which the pressure of the friction-bar may bo^ regulated at the discretion 
of the driver : tlie notches or teeth in tliis rack, it is observed, should be as close to each 
other as circumstances will pennit. 

2758. T^ic advantages of the fricthn-drafTj and other contrivances^ are said to be, Ist, The method, which 
19 equally simple and expeilitiouB, of adjusting the centre of gravity of the load, so as to have a proper 
liearing on tlie horses or cattle, in going down hill. 2dly, The method of applying IViction to J^e side of 
tlie wheel, to regulate the motion of the carnage in going down hill (instead of locking the wheels), the 
advantages of which method appear to be as follow: namely, first, the pressure and degree of fHction may, 
with great expedition, be adjusted to the steepness of the declivity, so that the carnage will neither press 
forward, nor require much exertion to make it follow the cattle, secondly, the friction is so applied to the 
wheel, that a given pressure will have twice the efibet in retarding the progress that it would have if 


applied or adjusted, without stopping the carriage, or exposing the driver to the same danger as in locking 
a wheel. And, 4thly, This contrivance will assume yet a greater importance w'hen applied to both the 
hind wheels of waggons, by which means the resistance may always bo proportioned to the steepness of 
tile descent, the tearing up of the road prevented, the unnecessary exertion of the cattle in drawing the 
locked carriage down hill avoided, the danger to which the driver is sometimes exposed in locking the 
waggon-wheei totally evaded, and the time now lost in locking and unlocking the wheel saved to the 
proprietor. 
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2759. RapsorCs stop drag for carriages going down kill {figs, 388, 389, and 390.) con- 
sists of five or more 
pieces of ivood, 
“ united on the out- 
side by a strong 
jointed iron hoop ; 
the wood pressing 
upon the nave of 
the wheel. The 
first, a fixed pivot 
(o), from the hoop, 
is fixed to tlie under 
side of tlic frame of 
the cart ; from the 
other extremity of 
the hoop of the 
brake proceeds a 
bar (6), which slides 
through the plate 
or socket (c) fixed 

to the side of the cart frame ; a vertical perforation is made through the bar (5), 
just behind the plate, to receive the pin (d), which is likewise chained to <hc shaft : this 
pin, so placed, prevents any force applied to the chain from tightening the brake on the 
nave of the wheel. Rig. 389. represents the interior of a wheel on level ground, the 
nave surrounded by the brake, which, by its own gravity, is hanging loose, leaving the 
wheel perfectly free. Rig. 390. shows a wheel on a declivity, the chain drawn tight by 
the pressure of the breeching on the horse ; the brake, of course, closely surrounding 
the nave, and forming an eflectual drag. Rig. 391. is a bird’s-eye view of the whole 

apparatus, exhibiting the framing of the cart, the 
shafts, wheels, and brakes; the chains also are 
shown, parsing from the bars on each side, each 
round a horizontal pulley on the shaft, and 
attached to the ends of the breeching. Tims it is 
evident that, when a cart, furnished with this 
drag, is going down hill, the load, pressing the 
breeching against the horses, draws the brake 
tiglit by means of the chain, and produces a 
friction on the nave proportioned, in some measure, 
to the declivity. When backing upon level ground, by inserting the pin (fig. 388. d) 
through the bars of the brakes, the wheels will be kept free. This drag is' to be applied 
to the naves of the carriage wheels, with a chain attached, fastened to the breeching of 
the horse, and a small pin on each side of the shaft is to go into the hole of the bar of 
the drag. If one of the pins be taken out, one wheel will be dragged and tlie other not. 
By leaving out both pins, the two wheels are dragged in going down liill, by the 
breeching bearing against the horse. Tlie wheels will revolve round on a level road, and 
in going up hill undrag themselves. When the wheels are braced, two or three tons’ weight 
have very little pressure on the horse in going down hill. If two loaded carts should 
meet on a narrow hill, by unhooking the drag-chain from the breeching, and hooking it 
.to the tub-chain (back chain), the horse can be put back with the greatest ease and safety. 
When the hoi-se is put back against the hill, the two pins must be put in the bars of the 
drags. Tlie drag consists of a wooden brake, applied round the nave of each wheel, in 
pieces which are encircled and connected by a jointed iron plate. The small bar attached 
to one end of thi‘. brake slides freely through a corresponding hole in a plate fixed at 
right angles to the shaft ; a hole is drilled through this sliding bar, for the purpose of 
admitting a pin or forelock, chained to the shaft. To each end of the breeching is 
attached a chain, which, passing through a horizontal sheeve, or pulley, on the upper 
surface of each shaft, is ultimately fixed to the bar of the drag. While the bolts or fore- 
locks remain in the holes behind the perforated plate before mentioned, it is evident the 
brake cannot tighten upon or drag the wheel; but, on either of those pins being 
removed, the wheels become immovable.” (Smith's Mechanic, vol. ii. p. 322.) 

27Gp. Krwchorw's drag for two~whecled carriages (fig, 392.) is composed of a piece of 
wrought iron, curved to the exact form of the circumference of the wheel, with a chain, 
to be fastened to the near shaft, to keep the drag properly under the wheel. When 
tlie dr^ is out of use it may be hung on hooks, at tnc under part of the tail of the 
aaX. ^ The weight of this drag is usually from sixty to eighty pounds. “ This simple 
contrivance has never failed to be effectual in retarding carts, or any two-wheeled car- 
riages, while descending hills, taking off the great burden from the shaft horse, and 
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permitting the carriage to descend with the greatest ease and safety in the moot moun- 
tainous country. It may be applied to any kind of 
road, and is not subject to tlie inconvenience of lock- 
ing poles, wliich, on rough roads, among loose stones 
or deep ruts, are very apt to overturn carts by the 
sudden resistance they meet with. Deep ruts, or 
loose stones, have not been found to lessen the ad- 
vantages of this drag." (Smilh*s Compend. of Practical 
Inventions, p. 322.) 

2761. The improved quarry cart has a l)end in its iron axle, which brings it within 
fourteen inches of tlic ground, although moving on wh^t^ls more than five feet high. In 
the ease with which it is drawn, loaded, and unloaded, it is superior to tlie common cart 
in tlie proportion of seven to three. 

2762. The three-whcelcd cart is a low' imachine, on wheels about two feet in diameter, 
the third wheel placed in the middle befoie, and generally of smaller size than the two 
others. It is used for conveying earth or gravel to short distances, as in canal and road 
making ; and for these puriioscs it is a most valuable machine, and in very general use. 

Subsect. 2. jragf^ons. 

2763. Waggons constructed in dilFercnt foiiiis, and of various dimensions, arc made 
use of in different distiicts of the kingdom; and for tJie most jmrt without much 
attention to the nature of the roads, or of the articles wliich are to be conveyed by them ; 
lieing, in general, heavy, clumsy, and inconvenient. Waggons require much more 
power in the draught than carts, and arc far from being so handy and convenient, which 
is certainly an objection to tlieni, thougli they carry a much gTcatcr load. There can be 
no doubt that more work may be done in any particular time, with the same number of 
horses, by carls th.'in by waggons, in the general run of husbandry business, especially 
W'here the distance is small l)ctwecn loading and unloading. Waggons may perhaps be 
the most pioper sort of conveyances for different sorts of heavy loads to a considerable 
distance ; but for home business, especially harvest, and other field work which requires 
to be speedily performed, carts seem decidedly preferable. 

2764. Waggons, though they may possess so?ne advantages over carts in long journeys, 
and when fully loaded, the cilitor of 2'he Farmer's Magazine observes, are now- udmiited 
to be mucli less convenient for the general purposes of a farm, and particularly on 
occasions which require great despatch, as in harvesting the crop. 

27fi5. ()n the loading of waggons imicli of the value deiKjntls, “ A waggon or other carriage, on four 
wheels of equal diameter, is ot lighter draught than those in common use, having the fore pair of wheels 
of less diameter than the hind , lait if tiie load be placed on the fore and hind wheels in the same 
proportion that their diameters bear lo one another, nearly all the advantages of having wheels of equal 
diameter will be obtained. 1'his proportioning of the load cannot at all times be eflected in carriages of 
333 oidinary description, even if wishcil; Ixieausc the body of the 

vehicle must be equally filled with the goods lo be removed, or a great 
loss ot room would occur,” (ir Jiaddeh’y, in MiJi. Mag. vol. xii. 
p. 173 ) 

27f)f>. The ihshtbution of the load between the wheels, so as to render 
the dillcrence in their size a matter of no importance, may be effected 
by adopting a plan recommended by Baddcley, before quoted. In a sketch 
of a waggon, which this ijngincer has given in the Mechanics* Magazine 
{Jig. 31)3.), the hinder wheels are unusually large, and are so situated 
as to carry four fifths of the weight when the body is fully loaded : with 
less than a full lorid they may be m.ide to cairy the whole weight, by 
placing it over them. To admit of such large wheels being used the axle is bent, as will be better seen by 
referring to Jig. 3!)4., which is a section of the iiindcr |iortioti of the carriage; it will also be seen that 
this part of the cairiagc is supixirteil by three springs, two onlv being used 
in the fore part Simple as this arrangement may at first sight apjiear, it 
will be found to |K>S8es.s a CTeat superiority over waggon.s 6f the usual 
construction. I'hc ease with which great roofs may be transported ui»on 
wheels of large dimensions has been a long and well established fact ; but, 
at the same time, it is one of which the builders of carnages have never so 
fully availed tbcmsclves as they should have done. In passing over a rough 
or unevenly jiaved ro;ul (such as yet abound in many iwrts of our metro, 
polls), a small wheel sinks into every little hollow, and the axle, if noticedj 
would be found to describe a line almost as curved and irregular as the 
surface of the road. A large wheel on the same road would partake but slightly of its inequalities, and 
the line described by the axle would be found to deviate but little from a straight line; indeed, with a 
wheel sufKcieiitly large, the axle would describe a jicrfectlv straight lino. In the latter case the flriction, 
and consequently the draught, would be little more than if the cairiage ran upon a rail-road ; the larger, 
therefore, wo use the wheds, the nearer wc approach this favourable point or cfiect By the application 
of the bent axlte (jg. 394.), large wheels, so Highly necessary in these cases, might be employed without 
raising the body of the carriaga (W. Baddcley, jun. in Me.ch. Mag. vol. xii. p 174.) 

2767. The Ghneestershire waggon, according to Marshal, is the best in England. By 
means of a cirooked side-rail, berftting archwise over the hind wheel, the bodies or frames 
of them are kept low, without the diameter of the w'heels being much lessened. Tho 
bodies are likewise made wide in proportioi$ to their sha)lownes.s, and the wheels run six 
inches wider than those of most other waggun.s, whereby advantages in carrying top- 
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loads are evidently obtained. Rudgc, in his survey of the above district, says, that in 
many districts, waggons are the principal carriages employed in getting in the hay, and 
arc either full-bedded, or with three-quarttt* beds. The former have the advantage of a 
greater length of bed, but are not so convenient for turning; the latter, though 
diminished in size, have the convenience of locking the fore wheels, and turning in 
almost as narrow a compass as a chaise, in conse^ence of tlie bed being hollowed out 
on each side near the middle, to admit the exterior part or felloes of the fore wheels. 
Both waggons are capable of carrying nearly the same weight; though the former, being 
deeper in the bed, is somewhat better adapted for the carriage of heavy articles, such as 
bags of corn, &c. For the purpose of harvesting, or carrying hay and straw, their length 
and width are increased by light ladders before and behind, and of similar contrivances 
called “ rathes,’* the whole length of the sides. The ladders are put on and taken oflf at 
pleasure, in both kinds, hut the side additions arc* generally fixed, except, in the strait- 
headed, wliich are in use on the western side of tlie Severn ; in these they are made 
removable, so as to leave the bed quite naked. 

2768. The Berkshire loa^on {Ji^» 395.) is constructed on a simple and convenient 
principle, not h.aving the usual height or w'eiglit of other waggons, while it possesses 

sufficient strength, and is easy in 
tlie draught. An improvement 
suggesled is, that of leaving the 
space sufficiently deep in the 
body or bed for the fore wheels 
to lock round in the shortest 
curve ; as, in the present manner 
of its construction, a great deal 
of time is lost in turning at the ends of the swarths, in carrying hay, and on many other 
occasions. In this way the inconvenience may be removed, witliuut doing the smallest 
injury to the symmetry or strength of the carriage. 

2769. The Norfolk cart and waggon is formed liy adding a pair of fore wheels and shafts 
to a common car^ connected by a pole from axle to axle. It is said to be light, cheap, 
and convenient, and capalilc of carrying nearly as much hay or straw as the Berkshire 
waggon. 

2770. Rood's patent waggon ( fig. 306.) is a contrivance whereby the same carriage may, 
in a few minutes, he cliangcsl liy the driver into two complete tip-carts of the common 




dimensions, and applicable to all the uses of carts in general, or into one waggon, so 
complete, that a nai •-ow inspection is necessary to distinguish it from a common waggon. 
Tlie carts have a contrivance (a a) to render them more safe And easy to the horse in 
going down a hill, and have movable side-ladders (0 6), wliich will be found of great use 
in carrying corn, bark, &c. It may be constructed with perfect facility by the wheel- 
wrights of any county ; its shape and particular limensions can be suited to the wishes 
of the owner, or to the local fashion of his ncighbourhoorL The result of considerable 
experience and enquiries enables its inventor to stale, that it may, in any county, be 
completed fur about five pounds more than the cost of two common carts. It must, 
^Ijowever, lie admitted to be somewhat more clumsy than a common waggon. 

Cordon's one-horse w&ggon (Jig* 397.) is a very scientifically designed machinew 
The cylindrical, and of the breadth of six inLhes. The draught is by what is 

j^led a dmd^ght spring. ( Jtg* 398.) ‘‘ By these draught springs, ** the inventor says, 
caitiage wiil be put into motion by litl]^ more than half of the power that would 
1)0 Necessary w^lthoiit them, and the benefit will continue during all the time that the 
carriage may continued in motion ; but the benefit will be lessened as the speed of 
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the carriage may lie increased, the projecdle or forward force being increased in aid 

of it. Tugs, 
which are 
the greatest 
cause of the 
restiveness of 
horses, are 
prevented by 
these springs, 
and jolts are 
' very much 
lessened; and 
carriages and 

horses will not be so soon worn out ; and the motion of carriages will be much easier.’* 
When several beasts are employed to draw any carriage, each should be attached by one 
of these springs. The advantage is said to be obtained by the 
spring being squeezed together, in some degree, before the 
carriage can lie set in motion ; and the exertion of tlie spring 
to expand itself pulls the carriage witli so much force, which 
is added to tlie force exerted by tlie beast. Sir Alexander 
Cordon, the inventor, is said to have employed carriages of 
this sort himself, but they have never come into general use. 
Messrs. Morton of Leith Walk perfectly understand their 
construction, and their details arc recorded in the Farmer's 
Ma^auney vols. xvii. and xx. 

i}772. ufftfi:gotis drawn bt/ one horse are recommended 

for general use where roads arc hard and smooth, and not 
hilly. Mr. Stuart Mentcath uses them at Closeburn in 
Diindriessliire, and ficqucnlly draws from a ton and a half to 
two tons in a waggon weighing not more than nine cwt. 
drawn by one horse. 

Sect. VI II. Machines for threshing and olhermse preparing 
Com for Market, 

2773. Threshing and preparatoiy machines include threshing 
ard winnowing niacliincs, and awn and smut machines. 
Til resiling machines arc common in every paj^t of Scotland, on 
farms where the extent of tillage-land icquires two or more ploughs ; and they arc every 
year spreading moie extensively in England and Ireland. They are worked by horses, 
water, wind, and, of late, by steam ; and tlieir powers and dimensions arc adapted to tlie 
various sizes of farms. Water is by far the best power; but, as a supply cannot be 
obtained in many situations, and as wind and steam require loo much expense for most 
farms, horses are employed inoie generally than any other. Where windmills arc 
erected, it is found necessary to add such machinery as may allow them to be worked by 
liorses, occasionally, in very calm weather; and tlie use of steam must be confined, for 
the most part, to the coal districts. 

2774. The operation qf separating the grain fiom the straw w'as long performed by the flail, to the 
manifciit injury of both the farmer and the community; for though in some cases the work was tolerably 
well performod, yet in a gre.it majority of instances it w.i.s otherwise. A quantity, perhaps equal to the 
average of the seed sown, was lobt even m the best cases- but, where tlie .nllowance to the thresher was cither 
a proiKirtioii of the produce, known by the n.-uiie of lot, generally a twenty-Hllh i>art; or, when he was 
paid in money, at so much per boll, the tciupUtion to do the wurk in a slovenly manner was so great, that 
a quantity, {icrhaps double what was icquired lor seed, was lost iqion many larms; — an evil thsit did nbt 
escape the notice of intelligent men, by several of whom attempts were made to invent something that 
would do the work more perfectly j this, llicrefore, seems to have led to the construction and use of this 
valuable machine. 

2775 . Thejirst threshing mnchint\ as before observed (7*^ ), iv.^s invented by Men/ies, brother to the 
then shcriff.deputc of E.ist Lotln.iii , the ninchiuery was driven by a water-wheel, wdiich put in motion a 
number of flails, of tlie same kind with those usetl in threshing by the hand Trials made with these 
machines were so far s.'itisfatdory, that a great deal of work was done in a given lime ; but, owing to the 
■?loeity requiretf to do the woik |H’rfccllv, they soon broke, and the invention fell into disgrace. 

277(i Another attempt^ some tunc in the year 1758, Wcis made by a farmer in the parish of Dumblane 
in Perthshire. His macliine wjis constructed upon priiiciple.s similar to the mill, having an upright 
shaft with four anus enclosed in a cvlmder, three and a half fwl in height and eight in diameter, within 
which the shaft and its .nrms were ’turned with considerable velocity by a water-wJieel. 'fhe sheaves, 
being presented by the band, were let ilown fVom the top uiwn the .mns, by which the grain was beat out, 
and, together with the straw, descended tfuough an opening iii the floor, ti here they w^re separated by 
riddles and fanners, also turned by the water-wheel. 

2777. A tUrd attempt^ about twenty years after, was made by'Bwterton, near Alnwick, ami Smart, at 
Wark, both nearly about the same tiifte. 'i’heir machine was so constructed as to act by rubbing, in place 
of beating out the grain. The sheaves were carried between an itideiitcil drum, about six feet in 
cliameter, and a number of rollers of the some description ranged around it, towards which they were 
pressed by springs, in such a way as to rub out tbft^ain when the drum was turned round. Upon trial, 
this maebine was iflso found Incflbclual, as along with its doing very little work in a given time, it bruised 
the grain, and so materially hurt iU appearance as to lessen its value considerably in the market. 
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277®* macMnCt imperfect statCf was seen by the late Sir Francis Kinloch, Bart, of 

CKlmerton, a gentleman well acmiainted with mechanics, and who had paid much attention to country 
afiliirs ; it occurred to him that tnc machine might be rendered more perfect by enclosing the drum in a 
fluted cover, and fixing on the outside of it four fluted pieces of wood, capable of being raised a little from 
the circumference by springs, in such a way as to press against the fluted cover, and to rub out the grain 
os the sheaves passed between them ; but, after repeated trials, it was found to bruise the grain nearly as 
much as the m^el from which it was copied. In that state it remained for some time, and was afterwards 
sent by Sir Francis to a very worthy and ingenious character^ Meikle of Know Mill, in his neighbourhood, 
a millwright by profession, who had for a very considerable time employed his thoughts upon the same 
subject. After much consideration, and several trials, it appeared to Meikle that the purpose of separating 
the grain from the straw might be accompUbhed upon a principle diflbrent from any that had hitherto 
been attempted, namely, by skutches acting upon the shceves by their velocity, and beating out the grain, 
in place of pressing or rubbing It out j accordingly a model was constructed at Know Mill, in which the 
gram was beat out by the drum, to which it was presented through two plain fccding-rollers, which were 
afterwards altered for fluted ones. The first machine on a large scale, executed upon this principle, was 
done by a son of Mcikle's, for Stein of Kilbagie, in the year 17St), whicli, when finished, performed the 
work to the satisfaction of all parties, and cstabiished Mcikle’s principle of beating out the corn as superior 
to all others. Tins bupcriority it still maintains, and is likely ever to do so. 

2779 . Manp improvc7ncnts have been matte on these machines since thcir introduction. One of the most 
useful of these, perhaps, is the method of delivering the straw, after it lias been separat 9 d from the corn 
by the circular rake, to what is called a traorlling-shakert w'hich carries it to the straw-barn This shaker, 
which revolves like tlic endless web used in cotton and other machinery, is composed of small rods, placed 
so near as to prevent the straw from falling through, while any thrashcil corn that may not have been 
formerly separated, drops from it in its progress, instead of falling along with it, where it would be trodden 
down and lost 

!27SO Improved mode of the horses. It is well known that the work of horses in threshing-mills 

is unusually severe, it continuetlfor any length of time; that they sou.i lnnes draw unequally; that they, 
as well as the maehinc itself, are much injurcii by sudden jerks and stramc, which are almost unavoidable ; 
and that, from this irregularity in the impelling jiowcr, it requires much care in the man who presents 
the com to the rollers, to prevent bad threshing. It is theremro highly desirable tlidt the labour should 
be equalised among the horses, and the movements of the machine rendered as steady as possible. A 
method of yoking the horses 111 such a manner as compels each of tlicm to take his proper share of the 
labour has accordingly been lately introtluced, and the necessary apparatus, which is neither compliratcd 
nor exiieiibivc, can lie addi^l to any machine worked by animal iiovvcr. (Farmer^s Magazine, voL xiii. 
p. 279. ; § 275k and 2786 and/gr. 386. Syf). and 400.) 

2781. IVtnnowtng machines added. All well constructed threshing mills have one winnowing machine, 
which separates the chaff from the corn before it reache.s the ground : and a second sometimes receives 
it from the first, and gives it out ready for market, or nearly so If tlie height of the budding does not 
admit of this last addition, a sepniate winnowing machine, when the mdl is of great jiower, is driven by 
a belt from it. In either of these ways there ib a considerable saving ol manual labour. 

2782. Advantages qf thteshing machines. With a powerful water-mill, the editor of The Farmer*s 
Magazine werves, it cannot bo doubtcrl, that corn is threshed and dressed at no more expense than 
mu.st be inrthrred for dressing alone, when threshed with the flaiL Besides, the com is more completely 
detached from the straw ; and, by being threshed exiMKbtiously, a good deal of it may be preserved in a 
bad season which would have spoiled in a stack. The great advantage of transferring forty or fifty 
qu.arter8 of gram m a few hours, and under the eye of the owmer, from the yard to the granary or market, 
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the same quantity of straw than by the okUfashioned method, 2. Tl\o w'ork is done more expeditiously. 
3 Pilfering is avoided. 4 The gram is less subject to injury. 5. Seed corn can be procured without 
difficulty from the i.cw crops, for those to be sown. 6. The market may be supplied with grain more 
quickly in times of scarcity. 7. The straw, softened by the mill, is more useful for feeding cattle. 8. If 
a stack of com be heated it may bo threshed in a day, and the grain, if kiln-dried, will be preserved, and 
rendered fit for use 9. The thresh ing-mill lessens the injury from smutty grain, the balls of smut not 
being broken, as when beaten by the flail ; and, 10, By the same machine the grain may be separated 
from the chaff and small seeds, as w'cll as from tlie straw. Belore llic invention of thrcshing.niills fann- 
eervants and labourers endured much drudgery ; the large corn farmer sustained much damage from bad 
threshing ; and had much trouble, vexation, and loss, from careless and wicked servant.s ; but now, since 
the intri^uction of this valuable machine, all his difliculties, in these respects, arc obviated. 

2781. The advantage that might be derived bp the public, were threshing mills used in cvety case, for 
separating corn from the straw, is thus estimated by Brown of Markle 

Th« number of acres producing grain In Great one twentieth part of tlic produce, or In quarters, 

Britain, lit 6,000,000 at 1,200,000 

The averaae produce in <pi irten, at 3 qrs. per acre. The value of that incre.ised quantity, at 40«. per 

at - - 24,000,000 .piarter ^ L2, 400,000 

The incieascd quantity of Rr.iln produced by The saving In the expense of labour, at 1*. per 

thzvshing'mills. Instead of u^lng the flail, at quarter ... .... /„ 1,200, 000 

278.5. A vaHcty of threshing machines have been made in England, both on the 
rubbing and beating, or scutching, principle, and some combining both modes ; but none 
have been found to answer the purpose of separating the grain from the straw so well as 
those of Meikle, which is the kind exclusively used in Scotland and the north of 
England. 

2786. Meikle* s two-horse threshing machine^ with the new-invented yoking apparatus 
(Jig* 399. and 400.), is the smallest size of horse engine which is made. From the 
limbers, or hanging pieces (a), by which tlic c'^ttlc draw when working this machine, 
proceed the chains or ropes to wliich the hprscs are yoked, these chains or ropes being 
united by an iron frame, placed upon a lever, having liberty to turn on a bolt; one 
end of each of two single ropes is fixed to this iron frame, and upon their other ends 
are fixed small blocks ; in each of which is placed a running shceve, and over those 
sheeves pass double ropes or chvns. One horse is yoked to these chains at the one arm, 
and one at the (fthcr arm, so thiii the chains or ropes by. which they draw, being con- 
nected by the blocks, and the sheeves having liberty to move either way, if one of the 
hfirses relaxes, immediately the other pre.sses the collar to liis shoulders. For instance, 
if the horse yoked to Die chains at one arm (Jig. 400. a) were to relax, then the one yoked 
At the other (b) would instantly take up his rope, and pull the collar liard to his shoulders, ’ 
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so that the lazy horse must either exert himself or be drawn backward^ until the hooks, 
to which he is yoked, rest ou the limbers. Thus each horse spurs up his fellow, they being 



both connected by the ropes and sheeves ; their exertions ore united, so as to form one 
power applied to the machine, instead of two powers, independent of one another. By this 



means tlie draught will always press the collars equally upon the horses’ shoulders, and, 
though they are working in a circle, yet the strains of the draught must press fairly, or 
equally, on their shoulders, without twisting their bodies to either side. This advantage 
cannot be obtained in the common way of yoking horses in a threshing machine, unless the 
draught-chains on each side of the horse be made in exact proportion in length to the 
diameter of the circle in which he walks, or the chain next to the centre of the walk be made 
a little shorter than the one farthest from it, which is often neglected ; but in this way of 
yoking the horses, the strain of the draught wdll naturally press equally on his shoulders 
wlien pulling, which of course must be less severe on the animal when walking in a circle. 

2787. The advantages of this method of yoking horses to a tliresliing machine, which was 
invented by Walter Samuel, blacksmith at Niddry, in the county of Linlithgow, have 
been fully ascertained by experience, and acknowledged by the most intelligent farmers 
in Scotland. They are as follows 

lit, The very great comparative ease obtained for the cattle, in this the heaviest part of their worl^ 
This, without doubt, is a real saving of labour ; for it is no exaggeration to affirm, that live horses, yoked 
by this apparatus to a threshing machine, will perform with c^ual ease the labour of six horses, of equal 
strength and weight, yoked in the common way, each horse being independent of the rest _ 
fidly, A very great saving results in the tear and wear of the machine, fVem the regularity and uni- 
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fiviodity ctf the movement. Tliifl will be acknowledged by any judge of theiutject whowitneisei the 
performance. The sudden jerks and strains that generally take place in the usual way, are found to be 
quite removed ; the machinery moving with the same kind of uniformity as if driven by water. In conse- 
quence of which the work is better peribrmed, and that in a very perceptible degree. 


2788. MeiJclc*s water threshing-machine {fg* 


M 





401.) is the preferable engine, when a 
supply of water can be 
obtained. The main axle 
or shaft (a), upon which is 
fixed tlie water-wliecl (6), 
has placed upon its cir. 
ciimferoncecast-mctal seg- 
ments (c*)) the teeth of 
whicli turn the pinion 
which is fastened on the 
axle of the threshing- 
drum ; the platform, on 
which the unthreshed corn 
is spread, joins the feed- 
ing rollers, that conduct 
the com forward to the 
thi eshers ; next the thresh- 


ing-drum is the straw-shaker, driven by a leathern belt, passing over a sheeve, fixed on 
an iron spindle connected with the axle of the water-wheel and the sheeve on the axle 
of tlie shaker. 

2789. Meikle's threshing machine to be dnven hj water or by Jour horses (Jig. 402.), is 
a powerful and convenient engine, as advanliige may be talcen of water when it is 



abundant, and in dry seasons horses can be applied. To this machine the improvea 
apparatus for yoking the horses is apxiended, and by the simple operation of varying the 
positions of the pinions on the coiiimoii shaft (a), which communicates with the water and 
horse-wheel (6, c), threshing may be carried on without interruption, either with thew'ater 
or the horses separately ; or a small quantity of water may be applied to assist the horses 
at any time, when a sufficient supply of w ater cannot be obtained to impel the machine 
alone. 

2790. Meikle's threshwg machine to be dnven either b\f wind or six horses (Gray, 
PI. XII.) is a powerful but costly erection. On large com farms, however, it will 
answer to erect, such macliiiies; and there arc frequent instances in Dcrwicksliire and 
Northumberland, of farmers incurring that expense on the security of twenty-one years* 
leases. The machinery of the wind pow er of this machine is fitted up with a small 
van to turn the large ones to face tlie wind, and with the machinery necessary to 
roll on or off the sails according to its increase or diminution; by which means the 
naturally unsteady power of wind is renden 1 as regular as tliat of horses or water. 
The threshing part of tliis machine contains the usual apparatus, and also a complete 
set of fanners and screens for cleaning tlie corn. To tlie board upon which the 
unthreshed grain is spread, and introduced between the feeding rollers, succeeds the 
drum, with the threshers, or beaters, fixed upon the extremity of its arms ; tlien the 
shaker, that rec^ves tlie straw from the threshing drum, and conveys it to the second 
shakfT, by which it is thrown down a sloping scarce, either on the low floor, or upon a 
jspftfred rack, which moves on rollers, turned by the machine, and by this means is con- 
viH^qd into the straw-shed, or else into the barn yard. One scarce is placed below the 
thmhing-drum ; and, wliilc the drum*s circular motion throws out the straw into the 
ftraw-sbaker which conveys it to the second shaker, the chaff and grain pass at the same 
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time down through a scarce or sparred rack into the hopper, which conveys it ijito the 
fanners. By the fanners the corn is separated from t)ie chofl^ tlic clean grain running 
out at the opening, and the chatT or any light refuse blowing out at the end by the 
rapid motion of the fans, which are driven by a band or rope from a shcevc placed upon 
the axle of the thresliing-drum, and jiassing over the sheeve fixed upon the pivot of 
the fans. 

2791. Meiklc's threshing machine to be impelled by steam is tlie same arrangement of 
interior machinery, with a steam engine outside of the barn connected by a shaft in the 
manner of the wind and water machines. 

2792. portable threshing-machines, to be fixed in any barn, or in the open field, for 
threshing the crops of small fanns, or for other purposes of convenience, are differently 
contrived. Except the hand machine, alreatly described 2546*.), all of them work by 
horses, and generally by one, or at most two. The most complete Jiave a large frame of 
separating beams, into which tlic gudgeons of the larger wheels work, and which retains 
the whole of the niacliincry in place. Jn general there arc no fanners; but soinetiines a 
winnowing machine is driven by a rope from the thresliing machinery. Such machines 
are considerably more expensive, in proportion to their power, than fixed machines ; they 
are, therefore, not much used, and indeed their place iniglit often be profitably supplied 
by the hand machine. Portable threshing machines are veiy common in Suffolk. It is 
not unusual in that county, for an industrious labourer who ma}'^ have saved .‘10/. or 40/. 
to own one, which is moved f**om place to place on tM-o wheels, and worked, when fixed, 
by three or four horses, 'fhe horses and other labourers are supplied by the farmer ; 
and the owner of the machine acts as feeder. The quantity threshed is from fifteen to 
twenty quarters a day. Reaping machines, and steam plougliing-machines, will probably 
ill a few years be owned, and let out for hire in a similar manner. 

2793. Weir's portable Iwo-horse power threshing machine is one of the best in England. 
The corn is threshed on Meikle’s skutching principle, and is sometimes supplied by fiiited 
rollers, and sometimes introduced through a hopper directly .over tliedrurn ; a mode wliich 
is found not to break the straw so mucli as the common mode. 

2794. Lester's portable threshing-machine received I he straw witliout the intervention 
of rollers, and separated the corn entirely by rubbing. It was an Ingenious, but very im- 
perfect, machine, and never came into use. 

279.5. Forrest Shifnal's portable threshing machines have been employed in several 
parts of Warwickshire, Shropshire, and the adjoining counties. It combines tbc lubbing 
and skutching methods, but docs not perfonn either perfectly. » Mcikle’s machines, in 
fact, can alone be depended on, for completely sepiu-ating the grain from the straw ; though 
some others may render the straw less ineligible for thatch, or for gratifying the present 
taste in litter of the London grooms. 

2796*. The smut machine (jig. 403.) is the invention of Hall, late of Ewel in Surrey, 
403 now of the IVairie in the United States, It re- 

sembles that used for dressing flour, and consists 
of a cylinder }>crforated with small holes, in the 
insitle of which are a number of brushes, whicJi 
are driven round with great rapidity. The wheat 
infected witli smut is put into the cylinder by a 
hopper (fl), and the constant friction occasioned 
by the rapid motion of tlie brushes {b) eff'ectually 
separates the smutty grain, which is diiven out by 
the holes of tlic cylinder. Hall finds tliat it re- 
quires raucli more power to clean wheat by this 
machine, than to dress flour. A machine on this 
construction might be a very useful appendage 
to every threshing macliine, for tlie purpose of 
efFcclually cleaning all wdicat intended for seed, 
or such wheat, meant for the market, as had a 
great proportion of smut in it. {Stevcfison's Sur* 
rey, p. 141.) 

2797. MitchelVs hummeUing machin ' ( /?^. 404.) is tlie invention of a millwrigJit of 
that name in the neighbourhood of Elgin, and it has been very generally added to 
threshing machines, in the barley districts of Scotland, for the purpose of separating (lie 
awns from the grains of barley. It operates on the scutching principle, and is composed 
of a scutcher consisting of a spindle, at the top of which is fixed a wheel for putting it in 
motion, and between this wheel ^nd ’ts lower extremity three tier of scutching arms (a) ; 
each scutcher is composed of two pieces forming a cross (6), and bevelled at the edges to 
prevent them firom cutting the barley in the operation of hummelling (c). The scutcher 
revolves in a cylinder (d), into which the barley passes through a spout (ee) from a liopiicr 
placed over the machine. The cylinder ma^ either be of wood or cast iron, and the frame- 
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work which supports it (/) may be of either* or of both of these metals. (Fom. Mag* 
vol. xiii.) 



2798. To take the awns from barlei/ where a threshing machine is usedt a notched spar, 
lined ,on one side with plate iron, and just the length of the rollers, is fixed by a screw 
bolt at each end of the inside of the cover of the drum, about the middle of it, so 
that the etlge of the notched stick is about one eightli of an inch from the arms of the 
drum as it goes round. Two minutes are sufficient to put it on, when its operation is 
wanted, which is, when putting through the barley the second time ; and it is as euftily 
taken oflf. It rubs off the awns completely. 

2799. ^ cheap method of hummellmg barlet/y where a threshing machine is in use, con- 
sists in having a second cover for the drum lined with tin, having small holes perforated 
in it in the manner of a grater, and the rough side externally. The grain being sepa- 

rated from the straw in the ordinary way, 
the grated cover is to be substituted for the 
common one, and the grain passed through 
a second time. This mode is said to succeed 
as well as any other. {Farm. Mag. vol. xiii. 
p. 44:1.) 

2800. Hand hummdling machines {fig.s. 

405. and 40b.) are in use in Lincolnshire 
and other paits of England, w'hcrc barley 
is much cultivated, and wlicre threshing 
machines are little in use. {Card. Mag . . 
vol. v. ) 
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Sect. IX. Mechanical and other jixed Hpparalusffnr the Preparation of Food for Cattlcy 
and for gnuding Manure. 

2801 . The principal food-preparing contrivances are, the steamer, boiler, roaster, breaker 
or bruiser, and grinder. 

2802, An apparatus for steaming food for cattle, the editor of The Far7ner's Magazme 
observes, should be considered a necessary appcnilage to every arable and dairy farm of 
a moderate size. The advantage of preparing different sorts of roots, as well as even 
grain, chaff, and hay, by means of steaming apparatus, for the nourishment of cattle, 
begins now to be generally understood. It has been long known that many sorts of roots, 
and particularly the potato, become much more valuable by undergoing this sort of pre- 
paration ; and it fs equally well known that wht” thus prepared they have been employed 
alone as a substitute for hay, and with cut chaff, both for hay and corn, in the feciling of 
horses, as well as of other animals. To a fanner who keeps many horses or cattle, or 
even swine or poultry’, tlie practice of boiling their food in steam is so great a saving and 
advantage, that it deserves the most particular attention. Though potatoes have oRcn been 
given law to both horses and cattle, they are found to be infinitely preferable when cooked 
by ateam, as they are rendered thereby much drier and more nutritive, and better than 

boiled in water ; this has been long since shown by the experiments of Wakefield of 
Llritpool, who, in order to ascertain it, fed some of his horses on steamed and some on ' 
law potatoes, and soon found the horses fed on the bteumed potatoes had greatly the advan- 
tage ift every ixjspcct. ThobC.on tlie steamed potatoes looked perfectly smooth and sleek. 
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while the others were quite rough. Eccleston also found tliem useful instead of corn ; 
and the extensive and accurate trials of Curwen have placed the utility and advantage of 
tlicm in this way beyond all dispute. Curwen has found that in their preparation in this 
way the waste of the potato is about one eigliteenth part, and that straw when given along 
with them answers as well as hay, as^the horses keep their condition and do their work 
equally well. 

2803. A steaming apimratus on a grand scale has been erected at Workington, by 
Curwen, of which an accurate ground plan and section, with a copious description, 
are given in The Complete Farmer, One erected by the Duke of Portland, chiefly for 
steaming hay, will be afterwards described. 

2804. An economical steaming and washing machine has been described by Grey, in his 
Implements of Husbandry^ ^c. The parts of this mac) line are few and simple ; tlie 
potatoes ore waslied, and emptied into a large chest to drip ; and when a sufficient quan- 
tity is washed, this chest, by a motion of the crane, empties itself into a steaming-box, 
placed almost immediately over the boiler ; by which means a large quantity of potatoes 
or other materials .ire steamed at once. The chief advantage attending the use of this 
simple steaming apparatus, he says, consists in saving manual labour in lifting on and ofl' 
tlic tubs for holding the potatoes, or other materials to be steamed ; also in lessening the 
expense of erection, and repairs of leaden or copper pipes, turn-cocks, &c. Its superiority 
over one with a number of steaming-tubs, especially in a large operation, will be at once 
perceived by those wlio have paid attention to the subject. The steaming boiler may be 
made of any approved form, and of a size proportioned to the steaming-box, with a 
furnace of tliat construction which affords the greatest quantity of heat to tlie boiler 
with the smallest waste of fuel. The stcaining-box may be made cither of cast-metal 
plates, enclosed in a wooden frame, or of stout planks, well joined, and firmly fixed 
together. It has been found by experience, that a box, eight feet in length, five feet 
wide, and three feet deep, will serve for cooking, in the space of one hour, with the 
attendance of one person, a sufficient quantity of potatoes to feed fifty ordinary horses, 
allowing each horse thirty-two pounds weight per day. The boiler and steaming-box, 
how’cvor, ought to be made of a size in proportion to the number of cattle to be fed, or 
the quantity of materials to be steamed ; both boiler and steaming-box may be made 
of any fonn and proportion that will best answer the intended purpose, wiUi the least 
expense. 




2805. A steaming-mackitie, on a simple and 
^economical plan {Jig, 407,), consists of a 
boiler, and wooden chest or box placed over 
or near it. The box may b^ of any size, and 
so x>laccd as to be sux)plicd and emptied by 
means of wheel or hand barrows in the 
easiest manner, cither by the end or top, or 
both, being made to open. If the l^x is 
made eight feet by five, and three deep, it will 
hold as many potatoes as will feed fifty cows 
for twenty-four hours, and tliesc may be 


steamed in an hour. {F. Mag, vol. xviii. p. 74.) 

2806*. Boilers or boiling machines arc only had recourse to in the case of very small 
establishments. 15y means of fixed boilers, or boilers suspended by cranes, on the Lodi 
dairy principles (270. ), roots may be boiled, and ebaflf, weak corn, and other barn refuse, 
rendered more palatable and nutritive to cattle. Hay tea also may be made,^ which is 
a salutary and nutritive drink for horses or cattle w'hen unwell, or for calving cows. 
Food for swine and poultry may also be prepfired in this way . or wrater boiled and 
salted to half prepare chaff’ and culmiferous plants for animals. 

2807. A baking or roasting oven has been recommended for preparing tlic potato by 
rierrepoint {Comm. Board of Agr, vol. iv.), which he states to be attended with superior 
advantages; but as, independently of other considerations, the use of such an oven must 
be limited to potatoes, a Htcaming-machinc, which will prepare any sort of food, is un- 
doubtedly preferable for general purposes. Many speculative plans of this sort, however 
ingenious, chiefly deserve notice as beacons to be avoided, or to prevent their being invented 


and described a second time. 


2808. A machine for pounding limestone {,fig» 408.) is in use in some parts of the 
country where unburnt chalk, limestone, or limestone gravel, is used as a manure. Thw 
machine may be worked by steam, wind, water, or the power of horses. It consists a 
beam (a) working on a wheel (5)* and raising and lowering a cone of cast iron (c).^ The 
base of this cone, which may be a circle of from two to six feet in diameter, according to 
the power of the machinery, and tlie size and hardness of the material to be broket^ 
should be studded with knobs or protuberances about tw'o inches long, of a diamond 
shape, terminating in a blunt point, and about five inches in circumference at the 
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bottom. The stones to be broken are laid on a circular basement, founded at some 

depth belowthe surface, tlie foundation of which is 
prepared in the following manner : — ■ “ A stratum 
—nr is formed of clay, well tempered, and mixed with a 
proportion of burnt limestone, powdered without 
I being slacked, and forge ashes beat very small. 

I When this is properly dried, a bed of sand, about 
eighteen inches in thickness, should be laid above 
I it, and paved witli common paving stones of the 
li kind used for streets : this, af^er being well beat 
down, should be covered with another bed of 
sand of the same thickness, which sliould be 
paved in the same manner, and afterwards well 
beat down. The foundation of the building 
should be, at least, six feet below the common 
surface; which will allow eighteen inches for 
the clay, thirty-six inches for the two beds of sand, and eighteen inches for the two 
courses of pavement. The circumference should consist entirely of hewn stone, at least 
the uppermost three feet of it ; the stones of which siiould be strongly batted together 
with iron, and secured on the outside with numerous wooden posts driven into the earth, 
and different courses of pavement, extending at least six feet all round, carefully laid, 
and well beat down. A floor prepared in this manner, if it is not used too soon, will 
resist any force that can be lot fall upon it. The limestone laid into it should not be 
too small, and should have a light bedding of sand in the soil to give it stability.” 
(Farm. Mag, vol. hi.) 

2809# slone-heivhig 7nachine to be impelled by steam has lately been invented by 
Mr. James Milne of » Edinburgh. It is said to save an immensity of manual labour, 
and to be competent to the execution of the finest mouldings. (Scolsmatif Oct. 28. 
1829.) 

2810. Low* s Machine fur raising lai'gc stones (Jifi, 409.) is a powerful engine. An 

iron plug is driven into the stone, and 
retained there by its elasticity. The 
machine “ is placed over the stone to be 
raised, ]jy extending rlie posts on each 
side, and then the windlass is attached. 
Of the stone to be thus raised, however 
large it bo, it is enough to sec the smallest 
part appear al>ove the surface of the 
gromul. At this part, let a workman, 
with a mallet, and the common steel- 
boring chisel of masons, make a small 
circidar hole, about two inches deep, and 
ns pel pcndicular as possible. This chisel 
should be of such a size as to make the 
diameter than the plug itself, so that a 
stroke or two of a hammer may be necessary to drive the iron home. When the latter 
is thus driven an inch, more or less, into the stone, it is attached to the block, and the 
ropes are tightened by turning the winch. Nothing more is now" requisite than to set as 
many persons as may be required to work the windlass ; and, strange as it will seem, 
with no otlier fastening than this simple plug, the heaviest mass will tom up through 
eveiy opposing obstacle.*’ (Quar, Jour. Agr. vol. i. p. 208.) 



hole about a sixteenth part of an inch less in 



Cha?. III. 

Edifices in use in Agriculture. 

2811. A tanely of buildings are necessary for carrying on the business of field cul- 
ture; the nature and construction of which must obviously be different, according to the 
kind of farm for which they are intended. Suitable buildings, the editor of The Farmer* s 
JMagaidne observes, are scarcely less necessary to the husbandman than implements and 
machinery; and might, without much impropriety, be classed along with them, and 
Considered as one great stationary maebine, operating more or less on every branch of 
kbour and produce. Tiicre is nothing which marks more decidedly the state of agricul- 
"tmee io any district, than tlic plan and execution of these buildings. 
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2812. In erecting a fa/rm^t the first thing that deserves notice is its situation, 
both in regard to the other ports of the farm, and the convenience of the buildings them- 
selves. In general, it must be of importance on arable farms, that the buildings should 
be set down at nearly an equal distance from the extremities ; or so situate, that the access 
from all the different fields should be easy, and the distance from those most remote, no 
greater than the size of the fann renders unavoidable. The advantages of such a posi- 
tion in saving labour arc too obvious to require illustration ; and yet tliis matter is not 
near so much attended tu as its importance dcscr\'es. In some cases, however, it is 
advisable to depart from this general rule; of which one of the most obvious is, where 
the command of water for a thrcsliing-miil, or other purposes, can be better secured in 
another quarter of the farm. 

2813. The form most gencraUy approved for a set <f offices is a square, or ratlier a 
rectangular parallelogram ; the houses being aiTonged on the north, east, and west sides, 
and the south side fenced by a stone wall, to which low buildings, for calves, pigs, poultry, 
&c. are sometimes attached. The space thus enclosed is usually allotted to young cattle : 
these have access to the sheds on one or two bides, and arc kept separate, according to 
their size or age, by one partition-wall or more. The farmer’s dwelling-house stands at 
a short distance from the oflices, and frequently commands a view of the inside of the 
square ; and cottages for servants and labourers are placed on some convenient spot, not 
far from the other buildings. 

2814. 2'he different hvUdmgs required for the occupation of land are chiefly those devoted 
to live stock, as the stable, cov^ -house, cattle sheds, &c. ; those used as rc^iositories or 
for conducting operations, as the cart-shed, barn, &c. ; and human habitations, or 
cottages and farm-houses. After noticing the separate construction of these edifices, we 
shall exemplify their combination in different descriptions of farmeries. 

Sect. I. Buildings for Live Stock, 

2815. JSidldings for agricidtural live stock are the stable, cow-house, cattle-houses and 
cattle-sheds, sheep-houses, pigsties, poultry-houses, rabbitry, pigeonry, and bee-house. 

2816. 2'hc stable is an important building in most farmeries; it is in geneial placed 
in the west side of the square, with its doors and windows opening to the east. Notliing 
conduces iporo to the health of horses than good and w holesome air. The situation ot 
tlie stable should always be on firm, dry, and Iiard ground, that in winter tlie horse may 
go out and come in clean ; and, where possible, be built rather on an ascent, that the 
urine and other liquid matters may be easily conveyed away by means of drains for the 
purpose. As there is no animal that delights more in cleanlinesR than the liorse, or that 
more dislikes bad smells, care should be taken that there be no hen-roost, hogsties, or 
necessary houses near the place where the stable is to built. Tlie swallowing of feathers, 
which is very apt to liappen, when licn-roosts are near, often proves injurious to horses. 
TIic walls of a stable ought to be of brick rather than stone, and should he made of a 
moderate thickness, two bricks or a biick and a half at least, or the w'alls may be built 
hollow, not only for economy, but for the sake of warmth in the w inter, and to keep 
out the heat in the summer. The windows should be proportioned in number to the 
extent, and njade on the east or north side of the building, tliat the north wind may be 
let in to cool the stables in the summer, and the rising sun all the year round, especially 
in winter. TJicy sliould either be sashed or have large easements for the sake of letting 
in air enough ; and there should .alw ays be close wooden shutters, turning on bolts, that 
the light may be shut out at pleasure. Many pave tlie w hole stable with stone, but that 
part which the horse is to lie on is often boarded with oak planks, wdiich should be laid 
as even as possible, and cross-w'ise rather than leiigth-w'ise ; and there should be several 
holes bored through them to receive the urine and carry it off* underneatli the floor by 
gutters into one common receptacle. The ground behind should be raised to a level with 
the planks, and be jiavcd with small pebbles. There are mostly two rings jdaced on 
each side of the manger, or stall, for the reins of the horse’s halter to run through, and - 
a logger is to be fixed to the ends of tlicse, sufficient to poise them pcipeiidicularly, but 
not so heavy as to tire the horse, or to hinder him from eating ; the best place for liim to 
eat his corn in, is a draw'er or locker, which need not be large, so that it m.ay be taken 
out at pleasure to clean it, by which means the common dirtiness of a fixed manger may 
be avoided. Many people arc against having a rack in their stables ; they give the horse 
his hay in a trough bin, formed of boards with an open bottom. 

2817. A lofty stable is recommended by White {Treatise on Veter. Med. p. 1.), fifteen 
or twenty but never less than twelve feet liigh, with an opening in the ceiling for venti- 
lation. The floor he prefers is Ij^rick or limestone, inclim'iig not more ftom tlie manger 
to the gutter than an inch in a yard. Some litter, he says, Jiould always be allowed for 
a horse to stale upon, which should be swept away as often as is necessary. This, with 
a pail or two of water thrown upon the floor, and swept off while the horse is at exercise^ 
will keep the stable perfectly clean, and free from oflensive smells. 
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2818. The depth of a stable should never be less than twenty feet, nor the height less than twelve. Tlie 
width of a stall should not be less than six feet clear. But when there is suificient room, it is a much 
iK'tter plan to allow each horse a space of ten or twelve feet, where he may be loose and exercise himself 
a little. This will be an cirectual means of preventing swollen heels, and a great relief to horses that arc 
worked hard. "With respect to the rack and manger. White prefers the former on the ground, rising 
three foet high, eighteen niches deep from front to back, and four feet long llie manecr, eighteen inches 
deep, eighteen inclies ft-om front to back, and flve feet in Jength. The rack he prefers being eloseil In 
front, though some farmers prefer it open, alleging that horses when lying down will thus be enabled to 
eat if they choose. A close-fronted rack, however, is better adapted for saving hay. The back part of 
the rack should be an inclined plane made of wood ; should be gradually sloi>eu towards the front ; and 
should terminate about two feet down Such a rack will hold more hay than ever ought to be put before 
one horse. The advantages of this rack are numerous : in the first place, the hay is easily put into it, 
and it renders a hay loft over the stable unnecessary ; which ought to be an inducement to the builder 
to make the stable as lofty as it ought to be, to obtain proper ventilation. All the hay that is put 
into this manger will be eaten ; but in the common rack it is well known that a large {lortion of the 
hay is often pulled down upon the litter, and trodden upon, whereby a considerable quantity is often 
wasted. It prevents the hay-sceds or dust from falling upon the horse, or into his eyes ; and what is of 
considerable importance, though seldom attcnde<i to, there will be an inducement to the horsc.kceper to 
give the horse hay in small quantities at a time, and frequently, from the little trouble which attends 
putting it into the rack. The saving in hay that may be effected by the use of this rack is so apparent, 
that it need not be dwelt upon. A great saving also may be made in oats, by so fastening the horse's head 
during the time of feeding, that he cannot throw any of them out of the manger. Tins kind of rack and 
manger, from being boarded up in front, will cflectually prevent the litter from being kept constantly 
under the horse’s head and eyc<i, by wliieh he is compelled to breatlic the vapours which arise from it. 
It will also prevent him from getting his head under the manger, as sometimes happens, by which means, 
not unfrequentiy, the poll evil is produced. The length of the halter should be only lour feet from the head- 
stall to the ring through which it parses this will ;idinit of his I>ing down with ease, and that is all which 
is required. The ring should be jilaceil close to that side where tne manger is, and not in the centre of 
the stall. The side of the stall should be sufficiently high and deep to pix'vcni horses from biting and 
kicking each other. Wiien tlie common rack and manger are preferred, the rack-staves should be 
I>erpendicular, and brought nearly down to the manger, and this may easily be dor.o without the necessity 
of a hay.loft, and the manger may be made deep and wide as described. 

2819. The. window of the stable should be at the south-east emi, and the door at tlie op]>ositc end. The 
window should be as high as the ceiling will admit of, and m size proportioned to that of the stable. In 
one of twelve feet high, it ncctl not come down more than four feet, and it will then be eight feet from 
the ground, and out of the way of being broken. The frame of the window should be moveable upon a 
pivot in the centre, and opened by means of a t ord luiming over a pulley in the ceiling, and fastened by 
means of another cord. "With a window of this kind, in a stable of three or four horses, no other ventilation 
will be requiretl: a person never need lie solicitous about finding openings for the air to enter, where 
there is sufficient room above, and means for it to escape. A stable thus constructed will be found 
conducive to the health and comfort of horses, and will aflbrd an inducement to the horse-keqier to 
attend to every little circumstance which may contribute to cleanliness He will not allow the smallest 
bit of dung to remain swept up at one end of the stable, as it commonly is I’lie pails should be kept 
outside, and not standing about the stable as they usually arc. If it is necessary to take off the chill 
from water, it is much better, and more easily done, by the addition of a little hot water, than by suffering 
it to stand in the stable; and while the horses are at exercise, the litter should he all turned out to dry, 
and the brick floor well washed or swept out. A little fresh straw may then be placed for the horses to 
stale uixin. Litter thus dried during the day will serve again as well as fresh straw for the bottom of the 
bed, and be perfectly free from smell The litter necessary to bo kept under a horse that he may stale 
with comfort, and without splashing himself, is not considerable, and may be changed once a day. A 
great saving may be made in litter by turning it out, .ind drying it as described ; and a shed built adjoining 
a stable would afford a place for doing this at all times, and might serve also to exercise and clean a horse 
19 during w8t weather. 

2820. Neither dof^Sf fowls j nor goats, should ever be pertmtted to enter a stable j and dung should be kejit 
at a distance from it A goml contrivance in cleaning horses is, to have two straps, one on each side of 
the stall, about one yard from the head of it By these the horse may lie fasteiiea during the time he ia 
cleaned, by which he will be effectually prevcnti-d from biting the manger or the horse-keeper ; and being 
kept back in the stall, the man will be better :ible to clean the front of his fore legs, chest, and neck, and 
be able to move round him. This is bcttei than strapping him to the rack. 

2821. Farm stables in Scotland, the editor of The Far9ncr\K Magazine observes, are constructed in 
such a manner, tliat all the horses stand in a line with their hcad.s towards the same fcidc-wall, instead of 
standing; in two lines, fronting oppo.«nte walls, as formerly Those lately erected arc at least sixteen feet 
wide within walls, and sometimes eigliteen, j^nd tlie width of eacli stall upon the leiifftli of the stable 
is commonly five feet To save a little room, stalls of nine feet are sometimes made to hold two 

horses ; and in that case, the manger and 
the wuith of the stall are divideil into 
equal parts by what is called a Jialf ire. 
vice, or a partition about half the depth 
of that which separates one stall from 
another. By this contrivance, each liorsc 
indeed eats his footl by himself; but the 
expense of single stalls is more than com- 
pensated by the greater ease, security, 
and comfort of the horses. I'hc trm’ices 
or jMrtitions which divide the stalls, arc 
of deals two inches thick, and about five 
fi^‘t high ; but, at the headsof the horses, 
#ne partition rises to the height of seven 
feet {Jig, 410. a), and the length of the 
stall is usually from seven to eight feet, 
111 many cases the end stall has a door 
or frame of boards to fit in between it and the back wall (6), in order to enclose food of any kind, a sick 
horse, a fbal, or mare and foal, &c. 

2822. The manger [c) is generally continued the whole length of the stable. It is about nine inches 
deep* twelve inches wide at the top, and nine at the bottom, all inside measure, and is placed about two 
feei«9lir inches from the ground. Staples or rings arc Axed on the breast of the manger, to which the 
horses are tied. 

^823. The rack for holding their hay or straw, is also commcnly continued the whole length of the 
Stable. It is formed of i^ght spars (<f), connecteil by cross-rails at each end, and from two to two and 
M half feet ib height. THe rack is piaced on the w'all, about one foot and a halt above the manger, the 
Wettmu almost close to the wall, and the top projecting outwards, but the best plan is to place it upright 
The spars are sometimes made round, and sunk into the cross-rails, and sometimes square 
Ifi stables lately built, the round spars turn on a pivot, which facilitates the horse's access ta 
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iho hay, without requiring the interstices to be so wide as to permit him to draw it out in too large 
quantities. 

982^. Immediately above the racks is an opening in the hay-loft, through which the racks are filled. 
When it is thought necessary, this may bo closed by boards moving on hinges. 

2825. TAe racks *» some qf the best stables occupy one of the angles between the wall and trcviccs, and 

form the quadrant of a circle. The spars are perpendicular, and wider placed than in the hanging racks. 
The hay-seed falls into a box below, instead of being dropped on the ground, or incornnioiiing the eyes 
and ears of the horses. • 

2826. Behind the horses^ and aliout nine feet from the fVont wall, is a gutter, having a gentle declivity to 
the straw-yard or urincupiti Allowing about a foot for this, there will remain a width of eight fbet to 
the back wall, it the stable be eighteen feet wide; apart of which, close to the wall, is occupied with 
com-chests and places for harness. 

2827. With a view to save both the hay and the seed^ it is an advantage to have the haystacks so near 
the stable as to admit of the hay being thrown at once upon the lofL In some stables there is no loft, 
and the hay is stored in a separate apartment. 

2828. The stable floor is, for tlie most part paved with undressed stones ; but in some instances, the 
space from the gutter to tiic tmrk is laid witl dags of freestone. 

2829. Horse-hatnmelSy or small sheds, with yards to each, have been used as stables in a few instances, 
and with great success in Berwickshire. Each shed holds two horocs, with a niche for their harness : to 
each sJicd there is an open straw-yard, of small si^e, with a water trough, arrd a gate large enough to 
admit a cart to take out the dung. John Herriot, of Ladykirk, has long useil those buildings for his 
horses with great success. He has lost none by death for a nuinlKT of years, and they seldom have colds 
or any other disease. Plis horses lie in these open hammcls in winter ; and it is remarked, that in ftosty 
weather, when snow is falling, and lying on the ground, the animals do not go under cover, hut prefer 
to lie out, with their backs and sides covered with snow. It is well known, that if a horse is kept out in 
winter, he will have no grease, nor swelled legs, and perhaps few other diseases. These hnmmels seem 
to have all those advantages, at the same time tliat they protect the animal from damp, and prevent his 
back from being kept wet by heavy or long continued rain.s. Every fanner who keeps a large st^ck of 
horses, occasionally loses one by inflammation, brought on by coughs and colds : but tlie horses of the 
fanner alluded to become aged, and he has not had occasion to purchase a young horse for several years. 
{Husb. of Scot. i. 2d) Suflblk cart horses he out during night throughout the whole year; they arc not 
exempt ftom grease, but they arc probably more healthy than horses in general ara 


Catllf-sheds arc used cither for lodf^ing milch cow.s, or for feeding cattle for tiie 
butcher, Tiic principal requisites in buildings of this description are, to he capable 
of being well aired ; to be so constructed as to require the least possible labour in 
feeding the cattle anrl clearing away the dung ; and the stalls to be so formed as to 
keep the cattle as diy and clean as possible, with sufficient drains to carry away, and 
reservoirs to collect, the urine and dung. There arc tlirec ways in which the cattle arc 
placed : first, in a row towards one of the side walls ; secondly, in two roivs, either 
fronting each other, \^itll a passage between, or ^lith their heads towards both side walls; 
and, thirdly, across, or upon the width of the house, in successive rows, with intervening 
passages for feeding and removing the dung. In the first mode, it is usual to have 
openings in the walls, through which the cattle arc supplied with turnips; otherwise tliey 
must necessarily be served from behind, witli much inconvenience both to the cattle-feeder 
and the cattle tliemselves. The plan that is ino.st approved, and now becoming general 
when new buildings are erected, is to fix the slakes to which the cattle* are tied about 
two and a half or throe feet from the wall, wliich allows the cattle-man, witKbut going 
among them, to fill their tioughs successively from his wheelbarrow or basket, with 
much ease and expedition. It is also a considerable improvement to keep the cattle 
separate, by partitions bctw'cen every two. This will, in a great measure, prevent accidents, 
and secure the quiet animals from being injured by the vicious ; for in these double 
stalls, eacli may be tied up to a stake placed near the partition, so as to bo at some dis- 
tance from his neighbours ; and it is easy to lodge together such as are alike in sisse and in 
temper. The width of such stalls should not be less than seven feet and a half, and the 
depth must be regulated by the size of the cattle. 


2831. Cattle~hammels {flg. 411.) The practice of feeding cattle in small sheds and straw.yards, or what 
are raned^a7/77/irAv in Berwickshire, deserves to be noticed with 
approbation, when saving of expense is not a paramount object 
'J wo cows arc usually kept together, and go lottsO ; in which way 
tlie> are thought by some to thrive better than when tieil to a 
stake, and, at the same time, feed more at their case tliari when 
a number arc kept together as in the rommon strkw'-yards. All 
I that IS necessary Is, is to run partition walls across the sheds and 
yards of the farmers ; or if these arc allotted to rearing sto<’k, one 
bide of the square, separated by a cart-way ftom the straw.yards, 
may be appropriated to these hammcls In the usual manage. 
. ment of a row of cattle hammcls in Berwickshire, there is one 
rharamel (a b) at one end used us a temporary repository for roots 
' and straw for the cattle; then each hamincl consists of the oivn 
yard (d o), and the covered part (r) : the entrance door, of which 
there is only one to each hammel, is in the wall of the yard (/), 

I and on each side of it arc two troughs (c, c) fur food, and a crib 
for hay or straw, and for cut clover or other herbngc in summer. 

28.12. Harley's cow-house at Glasgow contained one hundrctl cows. It stood upon a vaultetl cellar, 
whith was divided into three apartmeirts : the middle one for the manure ; that at one end for notatocs, 
and other roots to be used as food; and In the other, cows not giving milk were kept. ITic dung 
was dropped into the centre division through aix’rturca in the gutters (fig. 412. «, a), eighteen inches 
in diameter, covered with cast-iron platPs. Soincllmes a cart was bi ought into the cellar, and the dung 
at once dropiicd Into it, and carteii away. The covers had finger-holes tor lifting them up, and tlie dung 
was drawn along the grooves into them by a broad boo or scraper fitted to the groove. It was often 
found necessary to mix ashes with the dung, to render it of a fit consistence for bmng carted away, fhe 
second division of the vaults was fittctl up for the process of fattening : darkness and quiet being considered 
Csvourabie circumstances. In the third division, roots were eftfectually preserved from frost At one end 
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2818. Tke depth qfa xiable 8 h€>uld never be lesi than tweiity feet, nor the hdght lees tbon twelve. The 
width of a stau should not be loss than six feet clear. But when there is sultlcicnt room, it is a much 
letter plan to allow each horse a siwce of ten or twelve feet, where he may be loose and exercise himself 
a little. This will be an eirectual means <)f preventing swollen heels, and a great relief to horses that are 
workeil hard. With respect to the rack and manger, White prefers the former on the ground, rising 
three feet high, eighteen inches deep from front to back, and four feet long The manger, eighteen inches 
deep, eighteen inches from front to back, and five feet in length The rack he prefers being closed in 
front, though some farmers prefer it open, alleging that horses when lying down will thus be enabled to 
eat if they choose. A close-fronted rack, however, ia better adapted for saving hay. The back part of 
the rack shouUl be an inclined plane made of wood ; should be gradually sloi>eu towards the front ; and 
should terminate about two feet down. Such a rack will hold more hay than ever ought to be put before 
one Jiorse. The advantages of tins rack arc numcious : in the first place, the hay is easily put Into it, 
and it renders a hay loft over tlie stable unnecessary; which ought to be an inducement to the builder 
to make the stable as lofty as it ought to be, to obtain proper ventilation All the hay that is put 
into this manger will be eaten ; but in the common rack it is well known that a large iiortion of the 
hay is often pulled down upon the litter, and trodden ujwn, whereby a considerable quantity Is often 
wasted. It prevents the hay-seeds or dust from tailing upon the horse, or Into his eyes ; and what Is of 
considerable importance, though seldom attended to, there will be an inducement to the horse-keeiicr to 
give the horse hay in small quantities at a time, and frequently, from the little trouble which attends 
putting it into the rack. The saving in hay that may be etfecteii by the use of this rack is so apparent, 
that it need not be dwelt upon. A great saving also may be made in oats, by so fastening the horse's head 
during the time of feeding, that he cannot throw any of them out of the manger. This kind of rack and 
manger, from being boarded up in front, will effectually prevent the litter from being kept constantly 
under the horse's head and eyes, by which he is comiicllcd to breathe the vapours which arise from it. 
It will also prevent him from getting hi.s head under the manger, as sometimes happens, by which means, 
not unfroquently, the jioll evil is producetl. The length of the h.ilter should be only tour feet from the head- 
stall to the ring through which it passes ; this will admit of his lying down with case, and that is all which 
is required. The ring siiould be placed close to that side where tno nwmg.T is, .and not in the centre of 
the stall. The side of the stall should be suflSciently high .and deep to prevent horses from biting and 
kicking each other. Wlien the common rack and manger are preferred, tlie rai'i^-staves shoiild bo 
perpendicular, and brought nearly down to the manger, and thi.s may ea.sily be done without the necessity 
of a hay.loft, and the manger may be made deep and wide as described. 

2819. The window of the stable should be at the south-east end, and the door at the opposite end. The 
window should be as high as the ceiling will .admit of, and in size proportioned to that of the stable. In 
one of twelve feet high, it need not come down more than four feet, and it will then be eight feet from 
the ground, and out of the way of being broken. The frame of tiie wantlow should be moveable upon a 
pivot in the centre, and opened by mean.*) of a c ord running over a pulley in the ceiling, and fastened by 
means of another cord. With a window of this kind, in a stable of three or four horses, no other ventilation 
will be required : a jicrson never need be solicitous about ffnding openings for the air to enter, where 
there is sufficient room above, and means tor it to escape. A stable thus constructed will be found 
conducive to the health and comfort of horses, and will afford an inducement to the horse-keq>er to 
attend to every little circumstance which may contribute to c!edn]ines.s He will not allow the smallest 
bit of dung to remain swept up at one end of the stable, as it conunonly is. 'I'he pails should be kept 
outside, and not standing about the stable as they usually are. If it is necessary to hike off' the chill 
from water, it is much better, and more easily done, by the addition of a little hot water, than by suffering 
U to stand in the stable; and while the horses arc at exercise, the litter should be all turned out to dry, 
and the brick floor well washed or swept out A little fresh straw may then be placed for the horses to 
stale upon. Litter thus dried during the day will serve again as well as fresh straw for the bottom of. the 
bed, and be perfectly free from smell. The litter necessary to be kept under a horse that he may stale 
with comfort, and witiiout spla.shing himself, ih not considerable, and may be changed once a day. A 
great saving may l»c maile in litter by turning it out, and drj mg it as described ; and a shed built adjoining 
a stable would atfbrd a place for doing this at all times, and might serve also to exercise and clean a horse 
ip during wft weather. 

2820. Neither dogs^fowls^ nor goats, should ever be permitted to enter a stable i and dung shotlld bo kept 
at a dwtance from it. A gooii contrivance in cleaning horses is, to have two straps, one on each side of 
the stall, about one yard from the head of it. By these the horse may be fa.stened during the time he is 
cleaned, by which he will be effectually prevented from biting the manger or the horse.keeper ; and being 
kept back in the stall, the man will be better .ilde to clean the front of his fore legs, chest, and neck, and 
be able to move round him. This is better than strapping him to the rack, 

2821. Farm stables ni Scotland, the editor of The Farmer's Magazine observes, are constructed in 
such a manner, that all the horses stand in a lino with their heads towards the same side- wall, instead of 
standing in two linos, fronting opposite walls, as formerly. Tfiose lately erected are at least sixteen feet 
wide within walls, and sometimes eighteen, and the width of eacli stall upon the Icn^h of the stable 
is commonly five feet. To save a little room, stalls ol nine feet are sometimes made to hold two 


■ ■ - 1 horses, and in that case, the manger and 

41 Q 1 the width of the .stall are divided into 

n ® rr "1 equal parts by what is calloi a half tre. 

r — ^ vice, or a jiartition about half the depth 

I of that whicJi separates one stall from 

I ' anotlier. By this contrivance, each horse 

rV. I . indeed cats his food by Ininselt : but the 

— expense of single stalls 18 more than cora- 

Tl* ill f , . 1 . ponsatcil by the greater ease, security, 

^ ^ ~ i| i-LJ-t-i- l-U- U -i-yn and comfort of the horses. The treviccs 

I I ■ ..,-"■ ' 7 '' — ■ U or partitions whirh divide the stalks, are 

' 1} I of deal.® two inches thick, and about five 

— I — ■ . - j j fgpt high; but, at the headsof the horses, 

—\ fj ' ime jiartition rises to the height of seven 

■ “I (i| I I I I I I 'I I I I I I I feet (fig. 'HO. a), and the length ol the 

— ■ “'(Ij -i-1 L k ' - L J .1 LJ . 1 , j stall is usually from seven to eight feet. 

^ In many cases the end stall has a door 

or frame of boards to fit in between it and the back wall (A), in order to enclose food of any kind, a sick 
horse, a foal, or mare and foal, 8 :e, 

2822. The manger (c) is generally continued the whole length of the stable. It is about nine inches 
deep, twelve inches wide at the fop, and nine at the bottom, all inside measure, and is placed about two 
feet four inches from the ground Staples or rings are fixed on the breast of the manger, to which the 
horses are tied. 


2823. The rack for holding their hay or $traw, is also commenly continued the whole length of the 
stable. It M formed of fright spars (rf), connct‘tetl by cross-rails at each end, and from two fo two and 
« half feet in height. The rack is placed on the wall, about one foot and a half above the manger, tlie 
bottom almost close to the wall, and the top projecting outwards, but the best plan is to place it upright 
(c, ih «,). The soars are sometimes made round, and sunk into the cross-rails, and sometimes square 
In a few stables lately built, the round spars turn on a pivot, ~’hich facilitates the horse's access to 
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the hay, without requiring the interstices to be so wide as to permit him to draw it out in too large 
quantities. 

S824. Immediately above the racks is an opening in the hay.loft, through which the racks arc filled. 
When it is thought necessary, this may be closed by boards moving on hinges. 

28^. The racks in some qf the best stables occupy one of the angles between the wall and treviccs, and 
form tlie quadrant of a circle The spars are perpendicular, and wider placed than in the hanging racks. 
The hay-seed falls into a box below, instead of being dropped on the ground, or incommoding the eyes 
and ears of the horses. 

2826. Behind the horses^ and about nine feet ftom the front wall, is a gutter, having a gentle declivity to 
the Ktraw-yard or urinc-pit; Allowing about a foot for this, there will remain a width of eight fiect to 
the back wall, if the stable be eighteen feet wide; a part of which, close to the wall, is occupied with 
corn*chest8 and plares for harness. 

2827. With a view to save both the hay and the secd^ it is an advantage to have the haystacks so near 
tlic stable as to admit of the hay being thrown at once upon the loft In some stables there is no loft, 
aud the hay is stored in a separate apartment 

2828. The stable jloor is, for the most part paved with undressed stonoi* ; but in some instances, the 
space ftoin the gutter to the back is laid witl dags of freestone. 

2829. Horse-hammels. or small sheds, with yards to each, have lieen used as stables in a few instances, 
and with great success in Berwickshire. Each shed holds two horses, with a niche for their harness ; to 
each shed there is an open straw-yard, of small size, with a water trough, ainl a gate large enough to 
admit a cart to take out the dung. John Herriot, of LaJykirk, has lung used these buildings for his 
horses with great success. He has lost none by death for a number of years, and they seldom have colds 
or any other disease. His horses he in these oi)en hatnmcls in winter ; and it is remarked, that in frosty 
weather, when snow is falling, and lying on the ground, the animals do not go under cover, but prefer 
to he out, with their backs and sides covered with snow. It is well known, that if a horse is kept out in 
winter, he will have no grease, nor swelled legs, and iicrhaps few other dise.Tscs. These hammcis seem 
to have all these advantages, at tlie same time that they protect the animal from damp, and prevent his 
hack from being kept wet by heavy or long continued rams. Every farmer who keeps a large stick of 
horses, occasionally Joses one by iiifiaramation, brought on by coughs and colds ; but the horses of the 
farmer alluded to become aged, and he ha.s not had occasion to purchase a young horse for several years. 
(Hush, of Scot. i. 2^1) Suilblk cart horses be out during night throughout the whole year; they are not 
exempt from grease, but tliey are probably more healthy than horses in general ora 

2830. Catllc-ihcds are used oitlicr for lodging milch cows, or for feeding cattle for tiie 
luitclicr. TJie principal requisites in buildings of tliis description are, to be capable 
of being well aired; to be so constructed as to require the least possible labour in 
feeding the cattle and clearing away tlic dung ; and tiie stalls to be so formed as to 
keep the cattle as dry and clean as possible, with sufficient drains to carry away, and 
reservoirs to collect, the urine and dung. There arc tliiee w'ays in which the cattle are 
placed; first, in a row towards one of the side walls; secondly, in tw^o rows, either 
fronting each other, with a passage between, or w ith their heads towards both side walls ; 
and, thirdly, across, or upon the vvidtli of the house, in suece.ssive row\s, with intervening 
passages for feeding and removing the dung. In the first mode, it i.s usual to have 
openings in the walls, thiough wliich the cattle arc supplied with turnips; otherwdse they 
must necessarily be served from behind, with mueli inconvenience both to the cattle-feeder 
and the cattle themselves. The plan that is most approved, and now becoming general 
when new buildings arc erected, is to fix the stakes to which the cattle are tied about 
two and a half or three feet from the wall, wdiich allows the cattle-man, without going 
among them, to fill their troughs successively from his wdicclbarrow or basket, 
much ease and expedition. It is also a considerable improvement to keep the cattle 
separate, by partitions between every two. This will, in a great measure, prevent ac cidents, 
and secure tlic quiet animals from being injured by the vicious ; for in thc,<sc double 
stalls, each may be tied up to a slake placed near the partition, so as to be at some dis- 
tance from his neighbours ; and it is easy to lodge togetlicr such as are alike \n size and in 
temper. The" width of such stalls should not bo less than seven feet and a half, and the 
depth must be regulated by the size of the cattle. 


2831. Cattlc-hanwiels [fig. 411 ) The practice of feeding cattle in small sheds and E.traw.yards, or what 

in Berwickshire, deserves to be noticeil with 
approbation, when .saving of cxiicnsc is not a paramount object. 
N 1 ^ i usually kept together, and go loose ; in which way 

they aro thought by some to thrive betlerthan W'hen tied to a 
H B 1 ^ stake, and, at the same time, feed more At their case than when 
i I a number are kept togctlier as in the com.mon str^w.yards. All 

m ** necessary is, is to run partition w.nlls across the sheds and 

yards of the farmers ; or if these arc allotted to roaring stork, one 
side of the square, separated by a cart, way ftom the straw.yards, 
maybe approjirialed to these hammcis. In the usual manage, 
nient of a row of cattle hanimels in Berwickshire, there is one 
hummel [a b) at one end used as a temporary repository for roots 
Olid straw for the cattle; then each hamincl consists of the open 
yard [d «), and the covered part (c) ■ the entrance door, of which 

t » 1 I - t « there is only one to each hammel, i.s In che wall of the yard (/), 

^ and on each side of it are two tioughs (r, c) for food, and a crib 

4 1 1 foj. hay or straw, and for cut clover or other herbage in summer. 

Uarleii's eotii house at Glasgow containetl one hundred cows. It stood upon a vaulted cellar, 
wffwM^dedTtoS tho middle fotlhe manure ; that at o..c end forr»tato«. 

and other roots to be used as food; and in the other, ^ows not giving milk wort kojiL Ine dung 
was dropped into the centre division through ajicrturcs in the A 

in diameter covered with cast-iron plates. Sometimes a cart was brought into the cellar, and the dung 
1? onSSdropiiS into it. and carted iway. The covers had finger-holes for li.tuig them up. and the dung 
was drawn along the grooves into them by a broad hoe or scraper littcd to th^^ groove. It was often 
found necessary to mix ashes with the dung, to render it of a fit consistence for being rartal *^^*y*. The 
second divisioiV of tho vaults was fitted up Ibr the process of fattening : darkness and 
favourable circuinstaiiccc. In the third division, roots were effectually preserved from frost At one end 
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the ow.hoiue a tank waa formed, fifty feet long, (lateen feet wide, and (lx deep, with Ita nirfiiee on a 
level with the bottom of the cellar ; it was arched over, and hail a n)aii.hoie for cleanina out the sediment, 

diameter : into Mis tank the whole 
• of the urine was conducted, after being dltered 
« I iNsfes. through the urine gutters Into spouts beneath it 

' ih fi" H ' r reaching the wholo length of the house. ]^h 

' Jl 1 I ^ L L I P consisted of a vessel covered with a plate 

*WWI‘nl(fiMllfflntlin ItiM pierced with small holes, the sur. 

' II I imH ™ Mrirn* face of the plate being on a level with the sur- 

O I hII 1 ■ face of the gutter : the use of the vessel under 

I ** receive the sediment, for which purpose 

0 l|| - I I feirr-J it is made four inches wider than the cover, and 

01 1 U S£'3j ^ _l i I ^ in this extra width the water runs over into the 

cast-iron spout by which it is conducted to the 
enters the tank by a division surrounded 
by boards pierced with holes, so as to filter it a 
second time, in order that the water may bo 
‘^W^SSSi ' pumped up with greater case. 'I'his water was 

Wm sold to the gardeners and others, at from Is. to 
W§WSk wk ^ hundred gallons. 'I'he roof was sup- 

Wm ported in the middle by cast iron pillars (h) ; 
there were no ceilings, but the slates were hung 
to the quartcrings of the rafters on pins, with a good lap ; this being found warm enough in tho coldest 
weather, and favourable for ventilation in the hottest : there were also windows in the roof, both for light 
and ventilation. The heat was generally kept to irfP or fit'’. TJie pas.sagcs (r) were paved, and five feet 
wide, and two inches and a half higher in the middle than at the side. 

2833. The floor on which the cows ttlaod m Harhy's cow-house “ was r.iised six inches above the pas- 
saj tins not only showed the cows to greater advantage ^ but kept tlicn: dry and clean ; and two and a 
half feet of tho floor next to the trough were made of composition, similar lo what is commonly used in 
making barn floors ; because the principal weight of the cows being upon their foie and as in lying 
down the whole weight is upon their knees, it was obviously desirable to have that pait of the stall as 
smooth and soft as possible ; indeed, it is ernceived that joints and flooring would be the best for that 
purpose, wore it not tor the ex jiense. The hack part of the stall was of hewn stone, and for about eighteen 
inches towards the groove there was an inclination of aliout half an inch, to let the water go ofT; and 
those eighteen inches worenf stript ashlar transvensed, the strips being about an inch separate ; this pre- 
vented flic feet of the cows from slipping In all cow-houses, jx'rliaps, the front part of the stall should bo 
rather lower than the back part, since it would enable the cattle to lie ca.sicr ; and, Usides this, they 
would not be apt to slip their calf. Cows which put out their calf bed, or have a tcnflency to slip their 
calf, should have a straw mat laid below their hind quarters The bottom of tho focdnig troughs was on 
a level with the floor of the stalls ; both edge.s were of hewn stone, tho outer one next the passage was 
three inches above the bottom of the trough, and the other six inches higher ; they were four inches and 
a half thick, and rounded to a semicircle; the trough was one foot three inches wide, and six fec-t four 
inches long.** {Harlemn Daily System^ p 2k) 

2834. The standing room for the cows in the Harlcinn dairy^ that is, the space between the feeding trough 
(</) and gutter (n), was from six to seven feet; the latter dimension being tor tho larger cows. The 
breadth allowed for a cow was fVom three feet to three feet six inthos; two cows standing together bo- 
tween wooden partitions as in stables (c). Each cow is tixLHi to a stake nine inches from thq partitions, 
and .SIX inches from the feeding trough ; the stakes arc two and inches a half in diameter, and the rows 
are fixed to them by chains and swivels fixed to rings “ The chains were throe feet seven inches long, 
consisting of twenty-one links, viz , three on one side of the swivel, and eighteen on the other; the short 
end of the chain, h^d a hook for joining the chain, with a broad jiomt of an oval shape, which was more 
easily hooked and unliookcd, and answered the purpose better than the common mode used in dogs' 

11 , chains '* The hecks, or racks for tho hay, arc three feet two inches long, by one foot ten inches deep, framed 
V. blled up with one horizontal and ten pcn>cndicular iron rods a quarter of an inch in 

dia't. distW^tcr. These hecks are hung with window cord, which jiasses over pulleys, so that they can be raised 
by a abated and pinion at pleasure, so as to be above the heads of the cows, when they are eating green 
focki frorj^y vim the feeding gutter Mr. Harley considers it of importance that each cow should not onlv be 


kept cleai4;i th*. by combing and brushing, but, by the chain system of fastening, should have the litoHy of 
licking its Sovc skin and that of its fellow. {Uarlcian Datry^ System^ p. 28.) 

2835. C. stdlnlf-pcnSy or cal/stageSf arc common adcutions to cow-houscs, where the feeding 
of calves ‘ijj^^thc butclior is an object of pursuit. The principal filing to be observed in 

h „t.413 the construction of calf-pens is the laying of the floor, 

B which should be made of laths or spars about two inches 
broad, laid at tlie distance of an inch from each other, 
f" upon joists, so as to make the floor about ten or twelve 

i| f ^ inches from the ground, as the situation will admit 

I I i,f h J LfiS' 413.) This not only keeps them quite dry, by 

allowing all tlie moi.sturc to pass immediately away, but 
ba.s the advantage^^of admitting fresh air below the bedding, and thereby preventing tliat 
unwholesome disf<- — igreeable smell too often found among calves ; fork is to be understood, 
that Ibis place the floor fa) should frequently be cleaned, as well as tlie floor itself 

whenever it bccoia— jgjj or dirty ; but it is not right to allow the litter to increase to a 
great Uiickness, otl^prwise the moisture will not so easily pass through. Calf-pens are, 
however, too often ^vithout tliis sparred floor, and die fresh litter always laid on the 

old till die calves ar(L_. j^H^oved, which is a slovenly practice, and not by ally means to be 
refcommended. divisions, are too often neglected in calf-pens. Partitions, 

about three feet of tliin deal nailed on small posts, might be so contrived as to be 

movable at pleasure, |j;i increase or diminish the stall, if necessary, according to the age 

and siae of the calf, o jf thought unnecessary to make the partitions movable, there 
might be a small trough, in a circular frame, fixed in the corner of eacli pen, for 

bolding the milk, ^ door in the next adjoining corner. A small slight rack for hold- 
ing a little hftyi P^ced at the upper part of the pen, might also be useful. The troughs 
should be roundj*^ tlmt the calves may not hurt themselves upon them, which they might 
probably do the angles if they were square. The advantages of this kind of c^f-pens 
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ere, that the calves are all kept separate in a small compass, and cannot hurt each other, 
as the stronger ones sometimes do the weaker when confined promiscuously, and their 
food may be much more easily and equally distributed. 

2836. TAe ca(f-pens in Gloucestershire, Marshal observes, are of an admirable construction ; extremely 
simple, yet singularly well adapted to the object Young calves, fattenln^^ calves more especially, require 
to be kept narrowly confined : quietness is, in a degree, essential to their thriving. A loose pen, or a 
long halter, gives IVeedom to their natural rcdrs, and a loose to their playfulness. Cleanliness, and a due 
degree of warmth, arc likewise requisite in the right management of calves. A pen which bolds seven, 
or occasionally eight, calves, is of the following description:— The house, or roomstead, in which it is 
laced, measures twelve feet by eight : four feet of its width arc occupied by the stage, and one foot 
y a trough placed on its ftont leaving three feet as a gangway, into the middle of which the door 
ojicns, The floor of the stage is formed of laths, about two inches square, lying the long way of the 
stage, and one inch asunder. The fVont fence is of staves, an inch and a half in diameter, nine 
inches hrom middle to middle, and three feet high ; entered at the bottom into Uie fttint beuer of 
the floor (from which cross-joists pass into tiie biirk wall), and steadied at the top by a rail ; which, as well 
as the bottom piece, is entered at each end into the end wall. The holes in the upper rail are wide enough 
to permit the staves to be lifted up and taken out, to give admission to the calves ; one of which Is fkstened 
to every second stave, by means of two rings of iron joineii by a swivel ; one ring playing upon the stave, 
the other receiving a broad leathern collar buckled roitnd the neck of the calf. The trough is for 
barley.meal, chalk, &c. and to rest the pails on Two calves drink out of one pail, putting thmr heads 
through between the staves. The height of the floor of the stage ftom the floor of the room is about one 
foot. It is thought to be wrong to hang it higher, lest, by the wind drawing under it, the calves should be 
too eold in severe weather : this, however, might be easily prevented by litter or long strawy dung thrust 
beneath it. It is observable, that these stages arc fit only tor calves which are fed with the pail, not ftir 
calves which suck the cow. 

28.37. Hof'slies, for tlie breeding or fattening of swine, are mostly built in a q^mple 
manner, requiring only warm dry places for the swine to lie in, witli small areas before^ 
and troughs to hold their food. They are generally constructed with shed-roofs, and 
seldom above six or seven feet wide, witli height in proportion In order that they may 
be convenient, they should be at no great distance fiom the house; and the less they 
are connected with the other f<irm-buildings the better. In some cases, it might be of 
utility to have them connected with the scullery, in such a way as that all sorts of refuse 
articles might be readily conveyed to them by pipes or other contrivances. When at a 
distance, they sliuiild be so placed as that the servants need not enter the farm-yard in 
feeding them. It is a circumstance of vast advantage in the economy of labour, as well 
as of food, to have them conveniently situated and built. Though swine are generally, 
perhaps from a too partial view of their habits, considered as filthy animals, there are no 
animals which delight more in a clean and comfortable place to lie down in, and none 
that cleanliness has a better effect upon with respect to their thriving and feeding. In order 
to keep ^cm dry, a suflicient slope must be given, not only to the inside places where they 
are to li? but to the outside areas, with proper drains to carry off’ all moisture. The 
outsides should also be a little elevated, and have steps up from the areas of at least five 
or six inches in height. Ilogsties should likewise have several divisions, to keep the 
different sorts of swine separate ; nor should a great many ever be allowed to go together ; 
for it is found that tliey feed better in small numbers and of equal size, than when many 
of unequal sizes are put together. Proper divisions must, therefore, be made : some for 
swine when with the boar; others for brood swine, and for them to farrow in; for 
weaning the pigs, for keeping the store pigs, for fattening, &c. When convenient, the 
areas should be pretty large ; and where it can be had, it is of great use to hhve water 
conveyed to them, as it serves many useful purposes. 

2838. Evetj/ sty should have a rulbing-post. “ Having occasion,’* says Marshal, “ to shift two hogs out 
of a sty without one, into another with a post, accidentally put up to 8upi>ort the roof, he had a ftill 
opportunity of observing its use. The animals, when they went in, were dirty, with broken ragged coats, 
and with dull heavy countenances. In a few days, they cleared away their coats,, cleaned tfieir skins, 
and became sleeky haired ; the enjoyments of the post were discernible even in th^ir looks, in their live- 
liness, and apparent contentment It is not proliabia; that any animal should thrive while afllicted with 
pain or uneasiness. Graziers suffer single trees to grow, or put up dead posts inr the ground, for their 
cattle to rub themselves against ; yet it is proliabic tliat a rubbing-post has never been placed intentionally 
in a sty ; though, lerhaps, for a two-fold reason, rubbing is most requisite to swii^e." In form- yards the 
piggeries and poultry-houses generally ot'cupy the south side of tlie area. In low buildings, whiob may^be 
overlooked ftora the farmer’s dwelling-house. They should open behind into the, straw-yards or dung- 

heap, to allow the hogs and fowls to pick u'p the corn left on the 
straw, or What turnips, clover, or other mattiers are reftised by the 
cattle. They should have openings outwards, that the pigs may 
be let out to range round the farmery at convenient times ; and 
that the poultry may have ingress and egrcsijs flrom that side as well 
as the other. 

2839 The pig~housc at Hatley's dairy e^stablishment 414b) 
consisted of a number of sties separated ftrom each other Ib^ 
a nine-inch wall : each sty consisted qf two apartments ; one 
for exercise, which was open above (a), .and the other for feeding 
in, which was covered {h) ; and a third, ntlso covered, for sleeping 
in (<;) The threshold or the opening to^ the sleeping apartment 
was formed by a cast-iron trough kept tbU of water (d), througll 
which the pigs being obliged to pass wheni they went to sleepy it Is 
said their were washed, and their litt^^r kept dean. The water 
ih these troughs was supplied by a pip\e al one end, and Siach 
separate tank nad a waste pipe. The flocur. or the slewing plana 
was a few inches higher th^ that of the fming apartment; aiid 
the floor of the latter, and also of the oiien 'jirea, were indlnra 
towards the middle (e), under which was a sewer with filtering plates for the urinevto pass through § 
and at the end of the sower a tank (/) recelveil the whole. {Harleian Dahy System^ p. 122.) 
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9840. P<mJtry-iam»it are generiiUy slight stnictures fm tearing esid ft^ng dttftsAife < 
IbwlSh 'Beatsoii {Com, td tkd Board of j1gr» v<^. i.) is of opirtioti/ 4^VlUry ought 
alw^y^ to be confined, but not in a close, dark, diminu^ve hom, {ifapftgn the 
CBbc; they should ha\c a spacious airy place, properly constructed &r * Some 

people arc of opinion, tliat each sort of poultry should be kept fijr itself. ^ Tlds, 
however, is ^ot, he says, absolutely necessary ; Por all sorts may be kept pi;;piniscuously 
together, provided they have a place sufficiently large to accommodate tliem cqpvc- 
niontly, and proper divisions and nests for each kind to retire to separately, which they 
will naturally do of themselves. Wakefield of Liverpool keeps a large stock of tur- 
keys geese) hens, and ducks, all in the same place : and although young turkeys are 
in general considered so difficult to bring up, he rears great numbers of them in this 
manner every season, with little or no trouble. For this purpose he has about tlitec 
quarters, or nearly a whole acre, enclosed with a fence only six or seven feet high, formed 
of slabs set on end, or any tliinnings of fir or other trees split and put close together. 
They are fastened by a rail near the top and another near the bottom, and arc pointed 
sharp, which he supposes prevents the poultry flying over ; for they never attempt it, 
although so low. Within this fence arc places slightly constructed (but well secured 
from wet) for each sort of poultry ; also a pond or stream of water running through it. 
TliCse poultry are fed almost entirely uitli steamed potatoes, and thiive astonishingly vi ell. 
The Quantity of dung made in this poultry -place is also ai. object worth attention ; and 
when it is cleaned out, a tliin paring of the surface is at the same time token oflT, whicli 
makes a valuable compost foi the purpose of manure. 11 ut for keepin^ poultry upon a 
siQall scale, it is only necessary to have a small shed or slight building, formed in some 
woim, sheltered, sunny situation (if near the kitchen or other place \\herc a constant fire 
is kept so much the better), with proper divisions, bo\es, baskets, or other contrivances, 
for the different sorts of birds, and for their laying and incubation. 


2841 Whete a few povUrpt taking their chance at the barn door, are kept by the firmer for the 
convenience of eggs, and to supply the table when a lowl « wanted, no particular attention ib requisite, 
but as, in some situations, they may pay well tor more tood and t loser attention, other cacumstanccs 
may be noticed “ The iioultry. house should,” Young says, contain an apartment for the general 
stock to roost in, anothei tor setting, a third for tatteiiing, and a fourth tor food If the sCale is large, 
there should be a fifth, for plucking and keeping feathers If a woman is kf pt purposely to attend them. 
She should have her cottage contiguous., that the smoke of her chimney may play into the roosting and 
setting rooms, poultry never thriving so well as in waimth and smoke, an observation as old as 
Columella, and stiongly conlmncd by the quantity bred in the smoky cabins of Ireland Tor setting 
both turkeys and hens, nests should be made i.i tockers. that have lids with lunges, to con^ic them it 
necessary, or two or three will,’ he Ha\R, “ m sitting, crowd into the sime nest All mustmve act ess 
to a gravelled Mini, and to grass for range, and the building sliould be near the farm. yard, and have 
clear water near Gieat attention should be paid to cleaiihiicss and whitowashuig, not for appearance, 
but to destroy vermin ” 

2842 . TAe arranffnirnt of a poultry house for a farm- yard is generally very simple, and consists 

of little more than a number of spars rcaihing across the budding at different heights, oi at the same 


height, with a gangway or ladder attai hed, tor 
the fowls to ascend but where comfort and 
cleanliness arc studied, a preferable mode is to 
form a sloping stage of spears [fig 415 n, b) for 
the ]K>uUry to sit on , beneath tins stage may 
be two ranges of lioxes for nests (r, c) , the roof 
(d) should have a ceding to keep the whole 
warm in winter, and the door (c) should be 
nearly as high as the ceding for ventilation, 
and should have a small opening with a shutter 
at bottom, which, where there is no danger 
from dogs or foxes, may be left optn at all 
tunes to admit of the poultry going m and out 
at pleasure, and especially for tiieir early egress 
during summer. The spars on which the 

< lawed birds are to roost should not he round 

and .month, butTruTdr.** »"<1 roughi'sh. like the branch of a tier. Ihc floor mu.t be dtjr, and kept clean 
for the web footed kind^ 



2843. The rabbr^'^ ® building of rare occurrence in agriculture, and where it is 

required differs pigg®*y 5 consisting of a yard for cx«4^sc and receiving 

food, and a covcrei^ apartment, connected, for rejiose, sleep, and the mothers and 
young. In the are generally boxes a foot or more bigli and wide, and divided 

into cpmpartincnts cubic feet for the rabbits to retire into, and bring 

forth their younir. » Where young rabbits aio fed fbr the market, the mother and 
oflTspring are genera confined to hutchex, wliicii arj boxes a little larger than the 
common breeding ba^®^» ^ separate apartment. In treating of the rabbit 

^art III,), these an^ other contrivances for the culture of this animal will be brought 

into notice. { ...... . a i 

2844. 77*? pigeonry ^ structure not more frequent than the rabbitry, beiug scar^ly 

admissible in profe agriculture, except in glazing districts, where the birds 

havrf not so direct*' “ opportunity of injuring corn. Sometime^ they are made an 
ornamental to a proprietor’s farmery, or to a sheep-liouSo in a park (fg, 

416.), or otho*^ detached building ; and sometimes a wooden structure, raisetl from 
the ground '*n one^o&t or more, is formed on purpose for Uicir abode. Whatever may 
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.be the extenuik ^Min, tbe interior arrangement consists of a series of boxes or cavities, 
formed in or,ag^st tbe generally about a foot high and deep, and two feet or less 
long 4 one half of the front is left open as an entrance, and the other is dbsed to protect 
the fethale dijrip^ intubation. (See Part IIL) 




2845. 7'he apiary is a building or" structure seldom wanted, except to protect hives 
from tliievcs ; then a niche or recess in a w'all, to be secured in front by two or more 
iron bars, is a simple and effectual mode. Sometimes apiaries are made ornamental 
(Jig. 417.), but the best bee-masters set little value on such structures, and prefer keeping 
their bees detached in single hives, for sufficient reasons. These hives may be chain^ to 
fixed stools in Huish’s ma,nner. (See Bee, Part IV.) 

Sect. II. Buildings as Repositories, and for performing in-door Operations* 

2846. Buildings for dead stock and crop occupy a considerable portion of the farmery, 
and include the barn, granary, straw and root-houses, cart-slicds, tool-house, harness- 
room, and, when farming is conducted on a very extensive scale, the smiths' and carpentew* 
work-rooms. 

2847. The corn-ham, or building in which corn is contained, threshed, and cleaned, 
has undergone considerable change in form and dimensions in modern times. Formerly 

^ I ^ it was in many cases made so large as to contain 

at once all the corn grown on a farm and in 
most cases it was so ample as to contain a great 
portion of it. But since the mode of forming 
small corn stacks became more general, and also 
the introduction of threshing machines, this de- 
scription of building is made jnucli smaller. 
The barn, especially w'here the com is to be 
threshed by a machine, is best placed on th^. 
north side of the farmery, as being most 
for the supply of the straw-yards, as well. ' . " , 
stables and cattle-sheds. In this situatio ” ^ 
also the best effect in an architecturj^J* “ 

turesque point of view\ (^g. 418.) 
octagonal form chosen for a fanr‘__.^^ 


willi 

barn (1), straw-room and granar*^ 

•11 V j .u® -i' OTi the left of 

mill-shed (3), to the north; th ^^rk-horses (4) 
tlic barn may be the stable fi ^ 
and riding-horse stable (5) * ^ }* 

cow-house (7), sick horse ^ ” 

tle-sheds (10) cart-shed (1 l 

stores for steaming, or mei.) , « i u*.. 

mj, 

(16). Tbe yard may be divi dr 
runniiijr north and south, 

nck-yard (27) should be to ^ bam : the 

fermcry, for easy convcylnc. ^ ^ 

mam entnvnce (28) rfiould ^de entrances (26) 
oppos^ the dwellmg-house ^ ^le form to 
should lead to different par. ^ ^ 

^ mam r^ds of the countrj^ ^ 

be ponds (25) for wwhing .^ommodeliona 
for the poul^. Tht «im.* d^ular outline, 
may be arranged in a square or 
(/i.419. and 420.) 
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419 


420 



I. Ram 

*. Show-room 
S. Mill-shitl 

4. Common kta- 

hlc 

5. Rldlni;-hoTse 

stable •»< 

6. Ox-feedinff 

houbC 

7. Cow-home 

K. Hospital stable 
9- hoot and 
steaming 
house 

10. Cattle-hhcds 

II. Cait-sheil 
12. Carpenter's 

biitd 

.Smith's forge 
14. Tool-house 
, l.'i. Piggeries 

16. Poultry 

17. Well and cis- 

tern 

18. Parmer's kit- 

chen 

19. Common par- 

lour 

20 lluslnev room 
‘21. Entrance. 




284^ English corn-ham, in tthich a large quantity of corn in the straw is to be rontained, and 
threshed o\]t ^,ih flails, may either be constructed on wooilcn frames roveretl with planks of oak, or be 
built of bric. qj stone, whichever the country affords in the grc.ntest plenty; and in either case there 
should be sucgk vent-holes, or openings in their sides or walls, as to afTbrd free admittance to the air, m 
onler to prevenV tlic roouldiricss that would otherwise, from the least dampness, lodge in the grain. The 
gable-ends are p.rohably best of brick or stone, on account of greater solidity ; the whole may be rdofeil 
with thatch or tiies,^ either can be more conveniently procured It should have two large rolding-doors 
facing each other, or.^g gjjg building, for tlic convenience of carrying in or out a large mad 

of corn in sheaves ; should be of the same breadth with the threshing-floor, to afford the 

more light and air ; Jy|,g fgf threshers, and the latter for winnowing Over tne threshing, 

floor, and a little abov g j|^g j.g^g{^ jj^g p^l^g ^^^.g across from one beam to another, to 

form a ‘^l?l’^*'*"^ior, upon which the thresher may throw the straw or haulm, to m.ake an immediate 

clearing, till he has iinUo propt.jiv elsewhere; and on the outside, over the great doors, it is 

sometimes convenicin j,ave a large peiit-nouse, made to project sufficiently to cover a load of corn or 
hay, in case a sudden should come on before it can be housed ; and also to shelter the poultry in 
the farm-yard in great, j^g^j weather. It was formerly the rustom in countries that abounded in 
com to have B^ame j,,,. spnng-corn, such as barley and oats ; and for peas, tares, lintels, 

clover, Baintfoin,&c.jj but where the gram can be stacked, the heavy expense of so many buildings of 
this kirid may be aVgjjgj Qjj pq de.scription of farm buildings has so much needless expense been 
incurrro as on barns. . r|>j^g ostentatious in England are those on Coke’s i^tate in Norfolk ; they arc 
built of fine white brrgj^ gp and unscientifically constructed that they cannot bo filled with corn 
from the fear of bursting’ the g,^g ^^lls. 

2849. The th^^^^^ing-JIoorf or space on which the gr«..n is threshed out by the flail, is an 
important object in English barn. It is for the most part made in the middle of the 
building ; but may bs Jown in any other part, if more convenient, and should always 
be so formed as to bg perfectly close, finn, and strong. In constructing these kinds of 
floors, various sorts materials are employed, such as compositions of different earthy 
kinds, stones, lumpt^ bricks, and wood. The last substance, when properly laid and put 
together, is probably (.j,g and most secure from dafnp. When made of wood, they 
arc sometimes so^Qu^rived as to be movable at pleasure, wHich is a great convenience in 
many cases : tl^gy are made of different dimensions, but from twelve to fourteen by 
eighteen or ♦wenty feet are in general proper sizes for most purposes. 
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2850. Threskmg-Jlocrs in Gloucestershire y Marshal observes, are of a gofkl size, when Irora 12 to 14 hy 
18 to 20 feet. The best are of oak, some of stone ; but .a species of earthen floor, which is made there, is 
thought to be superior to floors of stunt', or any other materuil, except sound oak-plank. The superior 
excellency of these floors is owing in jiart to tlic materials of whieli tlioy are formeti, and in part to the 
method of m.iking them. In order to this, in some places, the burfac-o of the intended thresh ing.place 
is dug away to the depth ot about six inches, .and the earth thus taken out, when of a proper kind, alter 
being well cleared of stones, is mixed with the strongest clay that can bo procured, and with the dung of 
rattle. This mixture is then workt'd togemer witli water, till it i.s of tne consistence of stilF mortar, 
and the compost thus made is s^ircad as smooth as possible with a trowel, upon the spot from which the 
earth was taken. As it cracks in drying, it must be freiiucntly beaten down with great force ; or rolled 
with a heavy roller until all the crevices are tilled up : and this must be continued till it is quite solid, 
hard, dry, smooth, and firm. 

2851. Boarded threshirtg-Jloors, made of sound, thick, well seasoned planks of oak, are excellent for 
service, will last a long time, and may be converted into gowl floorings for rooms, by planing them down, 
after they are become too 'Uneven for the purpofie originally intended. 

2852. Earthen threshing-floors bhouki not be advisoil, excejit where ^ .>d materials can bo procured, 
and the making of them Ik: i>erformed in the most perfect manner, which, as we have noticed (2850.) is 
only the case in particular instances and districts. 

2853. Brick floor^y when well laid down, may, in some cases, make a tolerable floor for many purposes, 
but on account of their not only attracting, but retaiiiing, moisture, they are not to be recommended 
where grain of any kind is to continue much ui»on then- 

2854 In comt) uctiiig wooden Jloois tJic most usual nitxlc is that of nailing the planks, or boards of 
which they are composed, after their edges have been .shot true, and well fitted and jointed, close down to 
wooden joists oi sleepers, finnly placed and secured upon the ground, or otiicr place tor the purpose. But 
in the inidlaiui districts, instead of tlic planks being nailed down to sleepers in the ordinary way, the floor 
is first laid with bricks and the pl.anks spread over these, with no other coniinonient than that of being 
“ dowlcd ” together, that is, jiloughed and tongued, and their ends let into sills or walls, idaced in the 
usual w.iy, on each side ol the floor. By this method of putting down the planks, provided the brick- 
work IS left truly level, vermin cannot have a hiding-place beneath thi'ui , and a communication of daimi 
air being etlectually prevented, floors thus laid are found to wear better than those laid uimn sleepers. It 
IS observable that tlie planks, lor this method ot laving, niiglit to be thoroughly seasoned. It is evident, 
however, that where harn-floors can he made hollow, they must be much better for the purpose of 
threshing iijion, than such as are either placed on bruk-vork, or the ground From their greater 
pliability and elasticity in tlircslijng upon, the gram is of cjur&e thre.shed out with more ease, certainty, 
and despatch. 

28.55. The Ihreshin^f’-milt barn is not reslrictcd to any size j but it answers best when the 
ground-plan is a purallelograni, the width from twenty to thirty feet, according to the size of 
tlic machinery, .iiid the height from fifteen to twenty feet, in order to allow one winnowing 
machine, or even two, to be placed under the threshing part of the machinery. The barn 
in this case is in three distinct divisions : the first, for the iinthrcshed corn, should be of 
such a size as to contain an ordinary stack, and, if possible, it should lie so contrived as to 
be entered by a loaded cart ; which, whether the corn be threslicd as carried in, or bo laid 
up for future operations, is a great saving of labour. The second division contains the 
rnaehi^ry and the corn floor, and should be enclosed with boards so as to be locked up 
wlien not in use. The third division is the straw-barn, whicli should be so large as to 
admit of keeping separately a considerable quantity of different kinds of straw, accessible 
for fodder and for litter, . • 

2856’. The hay-bam is commonly constructed of timber, aud sometimes is open on the 
south or east, or even on all .sides. In Middlesex, tliere are many hay-barns capable of 
holding from thirty to fifty, and some even one hundred, loads of hay. They are found to 
be extremely useful and convenient during a catching and unsettled hay-harvest, and also 
at other seasons of the year. In wet and windy weather, they afford an opportunity of 
cutting, weigliing, and binding hay; none of which operations could, at such a time, be 
performed out of doors. Most farmers agree that hay may be i)ut together earlier, even 
by a day, in a barn, than it would be safe to do in a stack. They advise, however, that 
the sides of tlic mow should be raked or pulled clear of the quartering of the barn ; and, 
when thus managed, they are of opinion that the hay will boas good in the barn as in the 
stiick. In the driest seasons, bams arc a .saving ; and, in w'Ct seasons, the ready as.sistancc 
which they afford, in speedily securing the hay, has been known to make a difference in 
price of twenty shillings per load, ^ftlany persons, on llie other hand, think hay is more 
apt to llieat in a barn than in the open air ; and that they present no advantages whicli 
may not be obtained by tlie canvass stack-cover. If they do not possess considerable 
advantages, then the loss must be great, as the erection of such barns is a heavy 
expense. 

2857. The granary, in barns with threshing machines, is sometime.s formed immediately 
above the floor on which the machine works ; which, among other ailvantages, admits of 
raising the corn to it directly from the ground-floor, either liy the threshing-mill itself, or a 
common windlass easily worked by one man WIicii it is to be taken out and carried 
to market, it may be lowered down upon carts, with the utmost facility and despatch. 
There is evidently no greater expense incurred by this arrangement : for tlie .same floor 
and height of side walls tliat must be added to the barn, are rcqiiircd in whatever 
situation the granary may be ; and it possesses several advantages. Owing to its being 
higher tlian the adjacent buildings, the^e is a freer circulation of air, and less danger 
of pilfering, or of destruction by vermin; the corn may be deposited in it us it ia» 
dressed, without being CX| osed to tlje weather, while the saving of labour is in most 
cases considerable. 
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S858. Thf construction of the agrictdtureU granary has In it nothing particular ; being, in fact, only a 
well ventilated room, where corn is seldom kept more than a month or two, and genermly in sacka 

2859. A detached granary often forms a part of farmeries on a small scale : they should be built with 
firmness, and well secured from the entrance of vermin. In order to effect the latter purpose, they 
should be raised, by means of stone pillars, about eighteen inches or two feet, and have a frame of 
some durable wood, with quartenngs of timber, so placed as f Jiat they may be filled up closely with 
brickbats, and the inside made secure by being lined with thin boards nailed firmly to the diflhrcnt pieces 
of quartering The flours must be made firm, close, andci^en: the outside may also bo covered with 
boarding, if it be thought necessary, and the roof well tiled. There may be different floors or stories, 
according to the room required. 

2860. Of commercial corn granaries, some of the most extensive arc in Dantzie. They are seven, 
eight, or nine stones high, having a funnel in the midst of every floor, to letdown the corn from one 
to another. They arc built so securely, that, though every way surrounded with water, the corn con- 
tracts no damp, and the vessels have the convenience of coming up to the walls for their lading. The 
Uussians in the interior of the empire preserve their corn in subterranean granaries, of the figure of a 
sugar.loaf, wide below, and narrow at top : the sides are well plastered, and the top covered with stones. 
They are very careful to have the corn well dried before it is laid into these store-houses, and often dry it 
by means of ovens, their autumn being too short to effect it sufficiently. 

2861. A granary to preserve com for many years should be a dry cellar, deeply covered with earth ; 
and, alter tlie corn is put in, hermetically sealed to exclude heat, air, and moisture, and preclude the 
possibility of the grain vegct.iting, or of the existence of insects or vermin, or the hatching of their eggs. 
(See 18.34 ) 

2862. The root-house is used for storing up or depositing potatoes, turnips, carrots, 
cabbages, or other roots or tops for the winter feed of cattle. It should always join the 
cattle-sheds, and communicate with them by an inner door that opens into the feeder’s 
walk by the heads of the cattle. The entrance door ought to he so large as to admit a 
loaded cart These houses are essentially necessary wherever there are a number of cows, 
or otlier sorts of cattle, to he supported on roots of tlic carrot, parsnep, turnip, and potato 
kinds, as well as for cabbages; as w'ithout them it would not only be inconvenient, but in 
many cases in severe weatlicr impossible, to provide them for the daily supply of such 
stock. Cabbages should not, however, be kept long in houses, as they arc very apt to 
take on tlic putrid fermentation, and become useless. Tlic master should be careful 
that the yard man constantly keeps such places perfectly clean and sweet, in order that 
the roots may contract no bad smell, ns cattle arc in many cases extremely nice in their 
feeding, and when once disgusted with any sort of food, seldom take to it again in a 
proper manner. 

2863. The steaming-hotise should he placed next the root-houses, for obvious reasons ; 
and have an inner floor communicating with it in a line with tlic door of the feeder’s 
walk. 

2864. The strmvhouse or straw-shedy when there is one distinct from the barn^hould 
he placed at tlic end of the cattle-slieds, opposite to the root-house, and like it should 
have a cart entrance, and an inner door communicating with the feeder’s walk. Straw, 
however, is often stacked, in preference to placing it in a straw-house, especially when 
large quantities of corn are tlireslied at one time. 

286.5. Cart-sheds, or lodges for the shelter and protection of carts or waggons, and 
other large implements, arc generally built close on 
three sides, with the fourth open, and the roof sup- . 
ported w'ith posts or pillars. Sometimes they arc open 
on all sides (jig. 421.) ; hut this admits too much wind, 
which carries moisture w ith it in the cold seasons of the 
year, and dries up and shrinks w'ooden articles in sum- 
mer. I'heir situation in tlie square should be apart 
from the buildings for live stock, and also from the 
barn, straw, and root houses: generally the first part 
of the east or west side on entering is devoted to the purpose of cart-sheds and 
tool-houses. 

2866. The tool-house is used for keeping the smaller implements used in manual 
labour in the fields, as spades, rakes, forks, &c. It is essential that this apartment be dry 
and free from damps ; and, when convenient, it should have a loft for the better pre- 
servation of sacks, cordage, sowing sheets, baskets, spare harness, 8cc, 

2867. Some other buildings, besides those of this and the preceding section, will be 
wanted in most farm- yards of any extent, as btahlcs for young liorscs, riding-horses, an 
hospital stable, Ac. Particular descriptions of farms also require appropriate buildings, 
as dairies, cheese-rooms, hop-kilns, and wood-lofts, which will he considered in treating 
of dairy farms, hop culture, the management of sheep, &c. 

2868. Sleeping-rooms for single men should be made over the stable, and for the feeder 
or cow-keeper over the cattle-sheds, that they may hear any accident which takes place 
among tlie horses or cattle during the night, and be at hand to remedy it. 

2869. J smithy, and carpenter 8 work-room, sometimes form part of the buildings on a 
large farm. Instead of going to a distance to the residence of these necessary mechanics, 
arrangements are made with them to attend at stated periods, or when sent for, by which 
a saving both of time and money is elfected. iSometimes these buildings are set down at 
a little distance from the square, to prevent danger from fire, and lessen the expense of 
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insurance. The fixtures, as the anvil, bellows, bench, vice, lathe, &c. and soroe of the 
larger tools, belong to the farmer, but the others the mechanics bring witli them. A 
small stock of iron, steel, and timber is kept, to be in readiness ; and also the cast-iron 
work of ploughs, carts, &c., and sometimes the smaller pinions, and other parts of the 
threshing machines. 

Sect. III. The Farmer s Dwelling-house. 

2870. The dwelling-house of. the farmer is generally detached from the farmery on the 
south side, and separated from it by a road, grass-plat, garden, or pond, or all of these, 
according to circumstances. In size and accommodations it ought to be proportioned to 
the capital requisite for the farm ; that is, it ought to be on a par with the houses of otiier 
members of society of similar property and income. In desi^.i it ought to be simple and 
unostentatious, utility and convenience being its recommendatory beauties. At the same 
time, as observed in the Code of uigriculture, “ every landlord of taste, in fixing on the 
site and plan of a new farm-house and offi<*es, ought certainly not to overlook the 
embellishment of the country.’* How much ol the beauty of a country, and of the ideas 
of the comfort and happiness of its inhabitants, depends on the appearance of its farm- 
houses and cottages, every traveller is aware ; and every agriculturist who has travelled 
through the British Isles can recognise at once a well cultivated district by the forms of 
the farm-yards, and the position of the farmer’s dwelling-house. Tlie difference between 
the best and worst cultivated English counties in this respect is sufficiently striking ; and 
the ideas of wealth, comfort, order, and scientific agriculture, which the farmeries and 
cottages of Nortl Cumberland and Berwickshire excite in the mind, are totally unfclt in 
passing through even Hertfordshire and Essex ; where the scattered straggling hovels of 
all sizes and shapes, the monstrous barns, and ricketty shapeless farm-houses, indicate a 
low state of culture, and an ignorant tasteless set of occupiers. Even in Norfolk and 
Suffolk the want of symmetry in the farmeries of opulent fanners is every where 
conspicuous ; and the want of taste and decorum in setting the dwelling-houses among 
dung heaps and urine ponds no less so. 

2871. In selecting a few examples (f farm-houses, the first we shall notice is tliat of the 
smallest size, where the farmer keeps no servant and cultivates only a few acres. The 
ground plan of such a house (fg. 422.) should contain an entry (a); kitchen (h) ; 
dairy and pantry (c) ; parlour (d) j light closet off’ the parlour as a store-room, or for a 
bed (e) ; tool-house ( /') ; stair, and collar under (g) ; water-closet, and poultry-house 



2872. A farm-house of the smallest sirx (^. 423.), where the poultry and tool houses 
are in the farm-yard, but where the farmer keeps only one servant, and works and lives 
with him, may contain an entrance and stair (a) ; kitchen, closet, and oven (h) ; back* 
kitchen (c) ; dairy (d) ; parlour (e); bedroom (/) ; with three bedrooms and a 
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garret up-stairs, and a cellar under. Tlie ari*angcmcnt of tlii^ ground plan is excellent^ 
with the single exception of the situation of the fireplaces, which in no cottage or small 
dwelling-house ought to be in the outside wall. A fcM' of such farm-houses and tenants 
should be found in all parts of the country, if for no other reason than to preserve the grada- 
tion from the labourer to the professional farmer, and from the cottage to the farm-house. 

2873. A farni-hov sc larger than the preceding 424 ), and for a farmer and his 
family ratlier in a better style, may contain a principal entrance and lobby (a) ; parlour 
(5) ; closets (c) ; store-room for meal, cheese, &c. (d) ; lumber room for small imple- 
ments (e) ; iKJcr cellar {f ) ; pantry (g) ; dairy (h) ; staircase (i) ; kitchen, with an oven 
under the stairs, and a boiler on tlie other side of the fireplace (A) ; coals or wood, and 
back entry (1) ; pigsty, with a small ojjening towards the kitchen for throwing in dish- 
water, offal, Ac. (m) ; and poultry-house (n) ; witli two garret bedrooms over the wings ; 
two good bedrooms and a closet up stairs, and a garret in the roof. 



2874. yt farm-house of the second lower scale (fg. 425.), executed at Burleigh in 
Rutlandshire, contains a principal entry («) ; parlour (b) ; kitclien (c) ; stair (d) ; dairy 
(c) ; pantry ( /* ) ; celliir ; and checsc-rooin (/i). The three latter are attached to llic 
back part of the house by a continuation downwards of the same roof. By making their 
ceilings only seven and a half or eight feet high, some small bedrooms may be got above 
them, having a few steps down from the floor of tlie front rooms, or a few steps up from 
tlie first landing-place. The back door of the kitchen enters into a brewhouse and 
washhouse, the fireplace and copper being behind the kitchen vent. Beyond this 
brewhouse is a place for holding fire-wood, &c., in the back wall of which are openings 
to feed the swine. In the kitchen is an oven ; and below the grate a very good con- 
trivance for baking occasionally, but principally used for keeping the servants’ meat 
w'arm ; it consists of a cast-iron plate, and door like an oven. 'I'hc chamber-floor is 
divided into two rooms forwards, and two small ones backwards, 

2875. Farmcr^s dwelling-houses, containing more accommodation and comfort, and 
displaying appropriate taste and expression of design, ■'vill be found iri a succeeding 
section, where farmeries are treated of, and also w'herc wc treat of laying out farms. 
(Part III.) 

Sect. IV. Cottages for Farm Semants. 

^’876*. Cottages for labourers are necessary appendages to every fann or landed estate, 
and no improvement is found to answer the purpose better than building these on a 
comfortable and commodious plan. In the southern counties of the island, W'hcre the 
farmer’s labourer is supposed to change his master once a year, or oftener, the whole 
business of cottages is commonly left to accident; but in the north a certain number cn 
mariied servants aie kept on every farm, and a fixed place near the farmery is appointed 
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for their situation. These habitations are in the tenure of the farmer, in common with 
tlie other buildings of the fann ; and whenever a married servant changes his master he 
changes his habitation. 

2877. The accommodation formerly considered suitable for farm labourers consisted of two rcoms. That 
on the Kround floor not being less than twelve feet square, with a sleeping-room of the same size over, and 
sometimes on tlie same floor. But this is jtstly deemed too small for an ordinary labourer s family. 
“ Humanity,” Beatson observes, “ shudders at the idea of an industrious labourer, with a wife and 
perhaps five or six children, being obliged to live, or rather exist, in a wretched, damp, gloomy room, of 
ten or twelve feet square, and that room without a floor j but common decency must revolt at considering, 
that over this wretched apartment tliore is only one chamber to hold all the miserable beds of this 
miserable family. And yet instances of this kind, to our shame be it spoken, occur in every country 
village. How can we expect our labourers or their families to be healthy ; or that their daughters, from 
whom wc are to take our future female domestics, should be cleanly, modest, or even decent, in such 

287*8 The accommodation which the smallest cottage ought to have, accoi ding to Waistell, is a kitchen, 
washhouse, and closet, or pantry, with two bed-rooms. A parlour is almost useless. Ihe kitchen, being 
freed from the business of washing and baking, may always be kept decent fr-r the family to live in; and 
a decent kitchen is greatly preferable to a disorderly parlour ; and a parlour that is not used oftener, 
perhaps, than two or three times a year, will seldom be kept in order Bvory cottager who has a familv 
of childrcn at home, ought, Ibr decency’s sake, to have two bedrooms ; and if the children arc ot both 
sexes he ought to have three. For the puniose of thoroughly airing and swiftening the b^rooms there 
ought to be windows to all the rooms. {WaistclVs Designs^ &c. p 81 ) It the rooms ot a cottage be 
built too low, or m any other respect upon a bad plan, the inconveniences arising from these circumstances 
will in all probability, have to be endured by its successive occupants as long as the materials of which it 
is composed will last. If, therefore, the welfare of the inhabitants of such dwellings be considered, It 
is highly important that any circumstances which would thus entail the want ot comfort should be avoided j 
and It must be gratifying to those who erect durable and efficient cottages, m healthy situations, with 


2879 Cottages for Jar 7 n servants^ it is observed by the able author of the article Agiuulfuic, in the 
Suovlcment to the Encyc. Britanmca, “ are usually set down in a line, at not an inconvenient distance 
from the fann-yard Each of them cantaiiis two apartments with hreplaccs, and garret sleeping-rooms 
over. Adjoining is commonly a cow-house, hogsty, shed for ftiel, necessary, a small garden, and some- 
tunes other appendages of comfort and enjoyment As an example ot the minimum of modern arcom- 

I " modation, wc may refer to 

§ two cottages on a farm in 

4 Jo H j Berwickshire, as desenbed in 

0 — the report of that county. 

"■ H i 1 They contain each a kltclicn 

if -R p — {fig, 426. a), small parlour 

ren — ® "i ft i r nu l l ■ ■ - — 1 I niii fTTn store-room (i), with two 

I f I J L, Kood bedrooms over, and a 

* 1 JL -- pJ lil ii_ p- 1 dairy under the staircase. — 

! tt \l ^ _ There is a garden behind (c), 

a place for a talf or pigs, or 

- IT nr r for tuel (d), water-closet (c), 

T I — bnaH ‘Ttoaj — I 1^ T J and dung-heap ( f ). I'hc 

f/ " IF — -i u — ^ j ^ labourer’s cows, in this case, 

I are kcjjJ: at the farmery, 

[ — o * * along with those of the far- 
mer. It is proper to observe, howov cr, that this is more the beau idial of the cottage of a larni servant in 
Scotland than the reality. With the exception of some cottages that havebeen re^ntly built by Englishmen 
who have become ^xissessed of property in Si’otland, such as the Marquess of Stafford, Earl Gwydir, &c. the 
dwellings of the labouring classes are a disgrace to the country. It is any thing but creditable, Imth to the 
landed proprietors and the farmers, that while the houses of both have been greatly improveil in comfort 
and appearance within the last thirty years, scarcely any improvement has taken place in the dwellings ot 
their servants. Even in East Laithian, Berwickshire, and other counties, generally considered the most 
improved in Scotland, scarcely any alteration has taken place for the better within our remembrance. 
One cause, no doubt, of this want of comfort, and the appearance of enjoyment in Scotti.>»h cottages, is 
owing to the ignorance of the cottager of many of the comforts which arc enjoywi by the Bame class in 
other countries, and more particularly in England, Holland, and the South ot Germany. Ihis applies 
])ai ticularly to tradesmen cottagers, or what may be called independent occupiers ; but with respect to all 
those cottagers who arc the hired servants of owners or occupiers of land, tlie blame belongs wholly to 
the owners and occupiers, and may be traced to their want of symi^athy for their fellow'-men, as well as a 
want of an enlightened view of their own interests. ” Could the rich,” Wai.steH remarks, ‘ but consider 

, , — themselves interestetl m the ap. 

/ IT iTTn pcarance of their tenants aiul 

Ao*r I labourers, and hokl the improve- 

C C rrl >»ent of the cottage and cottage 

^ ^ garden, and its inhabitants, as an 

|{7d essential part of the improvement 

[ =B==» LiJJ UJ jj====i oftheir grounds; they would thus 

„ f — make thcjr scats appear the growth 

„ ® ® n — „ of plenty diffbsed, and not the 

I 1^1 r I f ^ solitary instance of Wealth in the 

J n( I midstofwrctchedness, at once its 

r Tr-, J !=a isa s;>— — ca Cs cJ neighbour and its reproach.” 

{IVatstell's Designs ^ &c. p 9) 

io S 0 J} U oo «t. 9S80. A double ploughman's 

fi n i mm . .. .i , i cottage and cow-house {Jig. 427 ) 

may be thus arranfed. Both in.ay 

contain a kitchen {«) with an oven, 
and tliere may be a small parlour 
or store-room (6), a dairy and 
pantry (c). with two bedr^ms 

r ~ tiimr"' over. Detached may be a 

lilii lii ((/), water-closet (c), place tot JUw 

(/), and cow-house ( g ), with 

*Mhiir=~rm 
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2881. Wa»ieWi double cottage for labourers {Jig. 428.) conUins, for each cottage, a kitchen twelve feet 
•quare (a), and a washhouse (O), pantry (c), and place for Aiel under the stairs (d), covered with a lean. 
40 U r—'i or penthouse root, six feet wide in the dear. The entrance is made 

4“j* immediately into the kitchen ; but in exposed or cold situations, and esiie 

daily where fUel » dear, a porch should be either taken off the inside of the 
kitchen or added to the outside ; or a temporary screen or curtain might bo 
used in cold weather. On one side of the kitchen lire there is a cupboard, 
n O The washhouse and pantry i.oor may lie made two steps lower than the 

n H kitchen, and the door over them about two feet lower than the floor over 

the kitchen ; thus there will be room for small beds within the lean.to. 

fl |n The kitchens are seven feet six inches high, and the bedrooms over may 

gii be made eight feet high by putting the ceiling joists two feet above the 

, 1 - . ■ wall.plate The ccihng.joists may be so many eolkir-bcains to the rafters, 

* ' which will greatly strengthen the roof. The fireplaces and flues are in the 

H division-walls. In this position the greatest advantage is derived troin the 
heat, and thus, in small cottages, the chambers would not require, except 
in sicknesses, any fires. IHwo cottages, having the same ncconiinodations, 
cannot, perhaps, be built at le.s8 expense upon any other plan, 

2882 WataMl's design for a double cottage with tifficcs {Jig. 429.) contains 
“ jxirches {a n), kitchMis {b b) twelve feet by thirteen feet ; and the b«ick 
kitchen, or washhouse (c), which may be on the vainc level, is six feet by 
seven feet. The pantry (d), which may be sunk one step, is partly under 
the stairs (c). In the {loreh is a cupboard to contain the labourer's tools, 
end beyond the porch is a small room lor fucl(y ), At each end of the 
building are three doors . the first oi>ens into the vault (g), the second into 
the place for ashes, or dust (A), and the third Into the hogsty (i), over which is a roost for poultry. 
The hollow or cavity in the wall between the stairs, Ac and pigsty (A) to prevent any soakings or 

disagreeable smell being perceptible in the house The 
429 chamber- floors being of equal dimensions with the 

ground-floors, each cottager will have Irn bedrooms. 

room may be made somewhat larger than Mie other ; 
the larger tor the parents and the suiallei for the chiU 
dren. The betlroonis being partly within the roof, a 
^ fgg i» higher elevation would improve the ajiiiearance, and 

render it more wholesome, and will lie preferred by 
those with whom the additional exjienso is of less con- 
M Oil SSI Ml sidcratlon than the health and improvement of their 

H Ml ^ cottagers Loffy bedrooms are highly conducive to 

n eaa esa. m health ” (/IVmfc/r.s Z;t'A/gW5, &c p. 82) 

■ — WaisteU\ Uouhlc cottage v'ltii cou’-hovsc {Jig, 

4.10 ) contains “ Kitchens (a) fourteen feet by twelve feel ; 

kitcbous {b) are eleven f(*et by seven feet j and 
wB i gi Biffii a^ragyiHy- .^ there may be a closet under the stairs for a 

" ^ la * * pantry (c). There arc also boilers and ovens, pi ojctting 

o) ^ from the bark of the house , but whore the cott.igers do 

make their ow’ii bread, or where they eat oat-bread, 
[SJ * ovens will not be required The entraines arc tlirough 

1 ^ porches in the low buildings, beyond which, as in the 

^ ® ® la example, is a place for fuel (r), and .it the back of 

^ litthedairy (/), with the door Irom the kitchen. 

» a a 1 n " i Th<^ situation of some conveniences on a plan may 

pUti somctimes appc.ir too conspicuou« , but, as at least a 

^ garden, however sni.ill, is supposed to be attached to 
-ery labourer’s cottage, the judicious planting of a few' evergreen shrubs will give all the privacy required. 
The doors to the cow-house (g) arc at the back j and convenient places for collc'ctmg manure (.A) may be 

m.ade in the comers 

4:10 against the sides ol the 

liogMies (i). h'vcry 
^ thing convertible into 

p^ — m.uiure ought to be 

V ■ ■ , . ~ — — gathered into these 

EH EH y.irds, lly collecting 

£S5i manures, and ]>re. 

L— - . '^T; ' '• ' ' r- ' paring lht*m wuth 

I ■ I I i M iF • ' i 

1 I I ™ continued in 

X ^ , — ■■ prohl.tbh* and pro- 

gressive state of im- 

1 i 1 r" l"“ I and also be informccl 

which of them will make the most valuable dressings for grounds of the nature of those which they 
respekivcly occupy; and such attention to their interests must be gratifying to them. The chamber-floor 
over the kitchens may be divided : small rooms, about six feet wide, with windows above the low buildings, 
would serve for bedrooms for daughters ; the larger nxims for the parents, and the rooms over the hack, 
kitchens for the sons. Should these conveniences not be sufficient, small bedrooms may be added at each 
end, over the entrance, dairy, &c. ; or, with a little addition in the elevation of the walls above the ceiling 
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2884. In regard to tlie construction of cottages much information may be obtained 
from a work entitled A Series <f Plans for Cottages^ by J. Wood of Bath. This author 
lays down the following seven principles as the means of obviating tlie inconveniences to 
which cottages, as usually built, are liable. 

S885. The cottage should be dry and healthy^ This is e/ibcted by keeping the floor sixteen or eighteen 
inches above the natural ground ; by building it clear of banks, on an open spot of ground, that has a 
declivity or tall firom the building ; by having the rooms not less than eight feet high, — a height that will 
keep them airy and healthy ; and by avoiding having chambers in the roof. 

2886. Ttuy should be warm, cheerful, and cotffortable. In order to attain these points, the walls should 
be of a sufficient thickness (if of stone, not less than sixteen inches ; if of brick, at least a brick and a half) 
to keep out the cold of the winter, or the excessive heat of the summer. The entrance should be screened, 
that the room, on opening the door, may not be exposed to the open me The rooms should receive their 
light from the east, or the south, or from any {Hunt betwixt the east and the south : for, if they receive 
their light from tlie north, they will be cold and cheerless; if from the west, they will be so heated by the 
summer’s afternoon sun, as to become comfortless to the poor labourer, after a hard day’s work ; whereas, 
on the contrary, receiving the light from the east or the south, they will bo always warm and cheerful. 
So like the feelings of men m a higher sphere are those of the poor cottager, that if his habitation be warm, 
cheerftti, and comfortable, ho will return to it with glauness, and abide in it with pleasure. 

2887. They should be rendered connement, by having a porch or shed, to screen the entrance, and to hold 
the labourer’s tools ; by having a shed to serve as a pantry, and store-placc for fuel , by having a privy for 
cleanliness and decency’s sake , by a prosier disjxisitioii of the windows, doors, and chimneys , by having 
the stairs, where there is an upper floor, not less than three feet wide, the rise or height not more than 
eight inches, and tlie tread or breadth not less than nine inches ; and, lastly, by proportioning the size of 
the cottage to the faiiuly that is to inhabit it : there should be one lodging-room tor the parents, another 
for the female, and a third for the male children. It is melancholy, ho says, to see a man and his wife, 
and soinetiin(‘s lialt a dozen children, crowdetl together in the same room, nay, often in the same bed, the 
horror is still heightiMied, and the inconvemeiicy increased, at the tunc tlie woman is in child-bed, or in 
case of illness, or ot death ; indeed, whilst the children are young, under nine years of age, there is not 
that offence to <Iecency if they sleep in the .same room with their parents, or if the boys and girls sleep 
together, but after that age they sliould be kept apart 

2888 Collages should not be more than twelve Jeci unde tn the clear, that being the greatest width that 
it would be prudent to venture the rafters of the roof, with the collar-pieces only, without danger of 
spreading tlie walls; and, by using collar, pieces, there can be fifteen inches in height of the roof thrown 
into the u|)per cli.imbcrs, which will render dormar.winduws useless. 

Cottages should be altvays built tn patrs, either at a little distance from one another, or close 
adjoining, so as to appear one building, that the inhabitants may be ot assistance to each other, in case of 
6ickiu\ss, or any other accident 

gS'H) For economy, cottages should he built strong, and with the best of materials, and these materials 
well put together , the mortar must be well tempered and mixed, and lime not spaied ; hollow walls bring 
on decay, and harbour vermin , and bad sanpy timber soon reduces the cottage to a ruinous state. 
Although cottages need not be fine, yet they should be regular , regularity will render them ornaments to 
the country, intead ol tlicir being, as at present, dis.igreeable objects. 

28i>l A pict e of groutui should be allotted to every cottage, proptirtionablc to its size ; the cottage should 
be huilt in the v k inity of a spring of water —a circumstance to Ik* attended to ; and if there be no spring, 
let there be a well. 

2892. On the foregoing secen principles he recommends all cottages to be built. They 
may be divided into four classes or degrees ; first, cottages with one room ; secondly, 
cottages with two rooms ; thirdly, cottages with three rooms ; and, fourthly, cottages 
with four rooms : plans of each of which, having great merit in their distribution, may 
be seen in his very able work. 

2893. An econornkal mode of constructing the waUs of brick-built cottages is described 
by Dearn, in a Tract on Hollow Walls (London, 1821). 'These walls are only nine 
inches wide, and built hollow, by laying the courses alternately lengthwise on edge, and 
crosswise on the broad face Another description of hollow walls has been invented by 
Silverlock of Chichester, and used by him in building garden walls (See Encyc- of Gar- 
dening), in which all the bricks are laid on edge, but alternately along and across the 
wall; or, in bricklayers’ language, header and stretcher. Either of these modes suits 
very well for cottages of one storj^ ; and if well plastered inside the hou.se, they will be 
warmer and drier than solid walls even of fourteen inches’ thickness. Hollow walls of 
any height may he built by laying the bricks flatwise, and joining the outer and inner 
four-inch, or single brick, walls, by cross bricks at moderate distances. 

2894. Mnd mills, built in the French manner, or cn pisi, are recommended by 
Beatson, Crocker, and others, and also “ w'alls composed of soft mire and straw but 

these last w e consider, with Wood, as the reverse of economical in the 
end, and totally unfit for our climate and degree of civilisation. 

2895. An eronomkal mode of forming staircases to cottages, is de- 
scribed by Beatson, and has been adopted in a few places. Its merit 
consists in occupying exactly half the room which is required for 
stairs on the ordinary plan. 'This is effected by dividing every step into 
two parts {Jig. 431 a and b), and making one part double the height 
of another. In ascending such a stair the left foot is set on the left 
step (a), and the right foot on the right step {b], alternately to the top 
of the stair. It is therefore clear, that as tlie steps for the right and for 
the left foot arp in the .same line, and although neither foot rises each 
time higher than seven inches and a half above the other, yet every time 
tliat one foot is moved, it rises fifteen inches higher than it was l^forc. 
Suppose in a stair of this kind, that each tread or breadth for the foot 
is nine inches* and that each rise of the one foot above the other is seven inches 
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and a half ; consequently, as each foot rises the height of two steps, or fifteen inches, 
every time it is moved, it is plain that six steps of this kind will rise as high as 
twelve in the common way, and will require only one half the size of a hatch or opening 
in the floor above, that would be required for those twelve steps as usually constructed. 
This will be of considerable advantage, wherc% much is required to be made of little 
room, and will of course give more space to the chambers above ; but it has the disad- 
vantage of being disagreeable, and even dangerous to descend, especially for pregnant 
women and young children. 

2896. Of what are called ornamental cottages for labourer s, we shall say little. Utility 
is a beauty of itself, but there are higher degrees of that sentiment excited by the appear- 
ance of convenience and abundance ; by the evidence of design or intelligence in the 
contriver as displayed in the elevation and general effect, and by classical, imitative, or 
picturesque forms in the masses and details. TJie great evil, however, is, that these 
ornamental cottages, as generally constructed, are felt by the occupiers to be very uncom- 
fortable habitations ; every thing being sacrificed by the designer to external appearance. 
Tliis is in the very worst taste, and has, in most parts of the country, brought ornamental 
cottages into ridicule. Utility, tlicrefore, is the imdn consideration, and nothing ought to 



be considered as ornamental that is at ail at 
variance with tl .Is property. 

2897 As an example of a cottage ornamented in 
ike least degree [fig ‘k32,) we i.e' mit a specimen in 
the guthic style, by Holland. It conr.'ins an entranc e 
lobby, and stair (a), kitchen (6), small parlour and 
“TTl If^I I A T II a store-room (c), cowhouse (rf). pig^>ty (O. poultry- 

U [LjUi I 0 I I— house (/), and water-closet {g). Over the kitchen is 

‘ ' I a bedroom with a fireplace, and another coinmuni. 

eating witli,it over the cowhouse. 

2898. A cottage ornamented in the second degree [Jtg. kJ.'l.) contains an entrance and lobby (a), kitchen 

^A), stair (c), parlour, or store-room (d), baek 
kitchen (c), cow'house {J ), and water-elo*>et 
(g), with two good bedrooms over the centre 
of the budding, and two garrets over the 
wings. 

I 2899. A double ornamental cottage^ erected 
I by Lord Penrhyn, in Wales {Jig 45k), contains 
' a jwreh, lobby, and stair (a), kitchen and living 
^ room parlour (e^, with cellars and pantry 
, alia to each house two bedrooms over. 

c confessed, how’cver, that this cottage 
L* ornamental than convenient 

A double oi namenlal cottage^ with laU 

ticed windows {Jig 4.^5 ), built in Hertfordshire, on a very dry sod, contains on the ground floor, the 
kitchen and living room la), pantry (A), and small light closets (r), with a stair up to two good bedrooms 
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above, and down to a dairy, cellar, fucl-rooin, and other conveniences beneath. It is placed in a neat 
garden, with piggery, bee-house, poultry, dung-pit, water-closet, covered scat or bower, pump.wcll, and 
other appendages to each cottage. 

29(H. A variety of other plans <f cottages wiW be foiwul connected with the plans of 
fiinuerios, and in our To 2 )ogrnphi/ of ^Igncullure. (Fail IV.) 
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Sect. V. Stack-yard, Dung-yard, and other JhMosurcn immediately connected with 

Farm JRuildhigs. 

2902, The di^erent appendages which are common to farm buildings are tJie dung-yards, 
pits and reservoirs, the rick-yard, the straw-yard, the poultry-yard, drying-yard, garden, 
orchard, and cottage-yards. These necessarily vary much, according to situation and 
other circumstances, but all of them are\nore or less essential to a complete farmery. 

5^903. The dimg-yard and jjU is placed in almost every case in the centre of the main 
yard. A pavement, or causeway, ought to be carried round the yard, next to the houses, 
of nine or fifteen feet in width, according to the scale of the whole : the remaining part 
of the yard should cither be enclosed with a wall with various doors to admit cattle, carts, 
and wlicel-barrows, or, on a small scale, it may be entirely open. From this space the 
earth sliould be excavated so as to form a hollow deepest at Ihe centre, or at the lower 
end if the original surface was not level ; and from the lowest part of this hollow should 
be conducted a drain to a reservoir for liquid manure. The bottom of this excavation, 
or dung basin, ought to be rendered hard, to resist the impression of cart wheels in 
removing the dung, and impervious to moisture, to prevent absorption. 

2004 For these pm ijoses, it may be either paved, the stonci being set on a layer of elay ; or what will 
pcMiorally answer equally well, it may be covered with a thick coat of gravel or chalk, if it can be got, and 
then well rolled ; mixing some loam with the gravel, if it is found not to consolidate readily. To prevent, 
as much as jiossible, a superHuity of rain-water from mixing with the dung and diluting its drainings, nil 
external surface-water should be pi evented from entering the farm-yard by means of drains, open or 
covered , and that which collects on the inner slopes of tlie roofs, should, in every case, he i arried oil’ by 
gutters. Such is the opinion of most agriculturists as to tJic situation of the fiirm-yard, dung-hill, and 
reservoir; but, in addition to these rcfiuisite!*, it is now very properly considered as equally imiKirtant 
that there be unnc-pits, cither open or covered. 

2905. The unnariuin, or urine- jnt, is constructed in or near to the stables and cattle- 
slieds, for the immediate reception of the drainage of tlicse buildings unmixed with rain- 
water. It is found from experience that a verj'^ considerable addition of the richest kind 
of manure is thus obtained on every arable farm. At the same time it is proper to 
observe, that no benefit, but a loss, wdll arise, if the urine is so completely drained from 
the straw as to leave it too dry for fermentation. Where there are no stall-fed cattle, 
an able author {Supp> Fnc. Brit, i. 121.) is of opinion there will bo no more urine than 
what will be required for converting the straw into manure. Where cattle arc fed at 
the stake, how’ever, he considers a reservoir as essential. Allan, of Craigerook near Edin- 
hnrgli, recommends that there should be tw'o, in order that as soon as one is full, it should 
reiTUiin in that state till the urine becomes putrid before it is taken away. The urine is 
either applied to the land in its liquid state, or mixed with peat, earth, Ac. The 
reservoirs may be citlier vaults of masonry, or wells ; in either case, the hole for the 
pump should he sufficiently large to admit a man to clean out the sediment wlicn 
it accumulates. A very desirable plan seems to be, to have these vaults, or wells, chiefly 
within the cattle-house, as in Flanders, but partly also without, to admit room for the 
pump-hole, close by the wall on the Inside of the surrounding paved road. It is need- 
less to add, that such constructions ought to be made water-tight by the use of some 
cement, or by puddling with clay outside of the masonry. 

2906. The stnck-ynrd, or enclosure within wdiich corn, hay, &e., are stacked, is placed 
exterior to tliat side of the building which contains the barn. Stack-yards should alw ays 
be sufficiently spacious and airy, having a film dry bottom ; and some advise them to be 
ridged up, to prevent the accumulation of surface-water ; as by raising the ridges pretty 
well ill tlic middle, and covering the places wlierc the stacks are to be built, either w’ith 
rough stones, with amixtuic of gravel, or with pavement in the same manner as streets, 
much advantage would be gained at little expense : but a much better method is to have 
them raised considerably above the surface, and placed upon pillars of wood or stone, 
with a covering of wood round the circumference, and beams laid across. The enclosing 
of stack-yiu-ds should he well performed, either by means of walls or palings, or better 
with a sunk fence ; as in tliis way the stacks will have the full benefit of the air from top 
to bottom, — a circumstance of no small moment, since it is often found, especially in wet 
seasons, wlurc the fence of the stack-yards is only a low wall, that the whole of tfic stacks 
are damaged or spoiled as high up as the wall rcaclits, while the upper part is perfectly safe. 
Should any arldition be required to the sunk fence, a railing upon the top may be quite 
sufficient. This fully show's the vast advantage of having stack-yards sufficiently airy. 
The proper arrangement of the stands, for their being removed to the threshing-mill, is 
also a matter of much consequence, in the economy of the work that is to be perfonned 
in them. 

2907 . d stack-yard^ arranged on principles pcculuirly well planned and judicious, has been formeti by 
Mitchell, of Balqiiharii near Alloa. His stacks are divided into regular rows, and there is a road on each 
Bide of every double row, besides a ro.'id coiiiul the whole yard. This plan is attended with the following 
advantages : 1st, by these parallel roads, there is a greater degree of ventilation ; 2dly, he can remove any 
stack he pleases, as necessity or markets may require; 3dly, in the hurry of harvest there is no confusion 
or loss of time, whatever may bo the number ot men or horses employed ; and 4thly, by having the row* 
and the stacks regularly numbered, there is no difllciilty in ascertaining what each field of the farm 
pioduces. 
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290$. Com^stands are requisite fixtures of the stack-yard: they are basements of 
timber or masonry, or sometimes of iron, on which to build the stack, and their object is 

to keep the lower part of the stack dry, and 
exclude vermin. The usual mode of con- 
structing stands is to place a stout frame of 
tibibcr on upright stones, two feet high, and 
having projecting caps of fiat stones. They 
arc also constructed wholly of stone, with 
circular or polygonal walls (Jig, 436 a, b), 
built to the same heiglit as in the former 
case, in a rather slanting manner outwards, and covered on the tops with copings of oak- 
planking or flat stones, which project over the edges several inches, and in tliat way 
prevent the ascent of rats and mice to the stacks. In both these modes, pieces of timber 
are placed as a fiame in the middle to support the grain upon, and generally a cone of 
spars in the centre, to form a column of m'r in the heart of tlie corn. Some suppose tlie 
first of these sorts of corn-stands to be the best for general purposes, as being more easily 
as well as more cheaply constructed, and at the same time permitting tlie air to enter and 
circulate with more freedom underneath, in tlie bottom 
of the stand, which is of much advantage. It is obvious 
that the fonn of these sUind.^ or basements must vary 
according to that in which the sUnks are to be made, 
which is different in difierent districts. But wherever 
the threshing machine is introduced, the circular base, 
as producing a stack of a moderate size, with other 
advantages, is generally preferred. But cast-iron stands 
{Jig‘ 437.) with or without funnels, arc now found 
preferable in point of economy, and admit of stacking 
the corn somewhat earlier. The pillars of these stands 
are three feet high, and weigh half a cwt. each. A 
stuck requires seven pillars, besides the framing, which 
may eitlier be made of poles or young trees. In the 
wet climate of Clackmannansliire, wheat has been stacked 
^ ■' in five days, beans in eight, and barley and oats in 
ten days, and sometimes earlier. No vermin can find their way into these stacks to 
consume the grain, and the straw is better preserved. The cone or triangle keeps up a 
circulation of air, and prevents heating or other damage. (Gen. Jiej). of Scotlandt vol. iv, 
Jtpp. p. 379 ) , 



2909 WatsteWs circular rick. stand {Jig. 428.) is twelve feet eight inches in diameter. It consists of two 
concentric circular walls, the outer twenty and the inner eighteen 
inches thick ; the outer wali covered with flagstones, winch project 
four inches over it, to prevent rats and mire from getting up into 
the rick. The space between the two walls is twenty inches wide j 
across this space arc laid hedgestakes, which arc sumciently long to 
support the rick, so that no large bearers are wanted, nor other 
strong and expensive bearers of any kind. 'I’he outer wall is twenty 
inches high, to the top of the piojecting flags; at about half its 
lieight, lour grates of cast iron, about six inches square and half an 
inch thick, are placed in openings left through the external walls, 
at equal distances from each other to admit air. The bars of the 
grates are a quarter of an inch broad, and a quarter of an inch dis 
tant from each other, which is sufficiently close to prevent tlie 
entrance of mice. Stands thus constructed are considered, by those 
who liavc tried them, to be less exiicnsive and more effective than 
on any other plan that has been yet invented. The air tiiat passes 
through these four grates, and through the openings in the internal 
walls, will circulate freely under the rick ; and if a chimney he 
earned up the middle of the rick to its top, the current of air that 
will pass up through it will carry off the heat and moisture, which 
might otherwise injure, and even spoil, such corn as was rather too 
moist when earned. {JVaistclCs Designs^ &c. p. 101 ) 

2910. liay-standst according to some, may be formed 
in the same manner as tliose for corn, only it is seldom 
necessary to have them made of such expensive materials. 
A simple frame of wood is mostly sufficient, with proper bearers laid across for the 
support of the stack ; and these stands arc much better than loose pieces of wood laid 
across at the bottom, and filled in witli brush or faggot wood, on which ricks are com- 
monly built. Earthy floors or foundations should never be thought of for this purpose, 
as the dampness must injure a considerable part of tlie hay at the bottom ; but where 
faggots arc not scarce, and tlie ground on which the hay-stack is built is rather elevated, 
no stand can ever become necessary. 

2911. The stack funnel fausse or boss (Jig. 4.39. a.) as it is called in the north, 
whether the &tand be of wood, iron, or stone, may be formed of a few poles placed on a 
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circular, square, or angular base, having a few 
short spars nailed across, or a straw rope wrap- 
ped round. 

2912. The stack-cover is a cloth or canvass 
covering, for suspending over stacks during the 
edme of their being built to protect them from 
rain. A simple implement of this sort has 
long been in use in Kent; but it has been 
improved on by Sir Joseph Banks, so as to 
become more manageable, though somewhat 
more costly. It (i-risists of two long upright 
poles fixed into two cart wheels: a rope, 
managed by blocks and tackle, connects the 
poles at top, and supports, raises, or lowers the 
canva .s roof in the usual manner of managing 
tents and sails. Its construction and use will 
1 be afterwards more particularly described. 

2913. The straw-yanl is a term applied to 
enclosures in or about the farmyard, in which 

cattle are turned in loose to cat straw. In 

most cases this enclosure occupies the centre 
of the farm-yard, and includes the dung-basin, or it is a subdivision of the yard; 
but in some cases enclosures and sheds are erected exterior to the farmyard, and near 
the straw and root house. The great object in arranging straw-yards of this description, 
is to provide a sufficient extent of sheds open to the south for cover to the cattle in severe 
weather, and high fences or sheds on the east or west sides, according to their position 
with relation to the main yard, for shelter. 

2914. The povllry-yard in most cases may be a very small enclosure, as the poultry of 
common farmeries should be allowed to range over the straw-yards and most parts of the 
premises, to pick up what cannot be got at by swine. 

2915. A tradesman's yard or small enclosure is often appended to the smith’s and 
caj’penter’s shops, as well to contain timber as implements in want of repair, &c. 

2016. A kitchen-garden is an essential appendage to the dwelling-house. Its situation 
should be apart from the farmery, so as not to interfere with it, or be injured by the 
blowing in of straws, &c. llic size of the garden will, of course, depend somewhat on 
that of the house and farm ; but as a small fanner with a large family will require as 
many pr more vegeUibles than one of a higher class, there can be no impropriety in the 
garden being large. As potatoes and turnips, and sometimes other vegetables, may be 
had of lietter quality from the field, some abatement of size may be allowed on this 
account. In general, the garden need not be under a fourtli of an acre, nor exceed twice 
that quantity. The best fence is a wall, and next a close oak paling ; but if neither of 
these can be had, a thorn hedge will answer, though it harbours vermin, and its roots 
always rob a portion of the accompanying border. The best form is a parallelogram, 
lying east and west, which may be intersected by walks, so as to divide it into four or 
six other parallelograms, with a surrounding border as broad as tlic enclosure fence is 
high. 

2917. An orchard may either be regularly formed on an allotted space ; or fruit trees 
may be scattered over a lawn or piece of grass ground which may surround the house. 
In a convenient part of this orchard, posts should be fixed to form a drying ground, 
unless the drying is performed by heated air or steam in the house. 

2918. The gardens appended to the labourers' cottages may contain from one eighth to one 
sixth of an acre. Their situation should always adjoin the house ; but whether they 
should surround it or enclose it on one or more of its sides, must depend on the position 
of the cowhouse belonging to each cottage. In some cases, and perhaps it is the best 
plan, these cowhouses form a range by themselves, in a small field devoted to their 
use, and situate behind the row of cottages. 

Sect. VI. Union of the different Farm Buildings and Enclosures in a Farmery, 

2919. In fring the arrangement of a set of farm buildingSy the first things, according to 
Beatson, to be taken into consideration, after choosing the situation, arc the nature and 
produce of the farm. From these may be judged the different kinds of accommodation 
that will be necessary. For example, evesy farm must have, first, a dwelling, house ; 
secondly, a barn suitable to the extent of arable land in the farm, either with or without 
a threshing-mill, but always with one, if possible, and so placed as to go by water, if 
a supply can be had ; thirdly, stables, the dimensions of which must be determined 
according to the number of horses necessary for the farm ; fourthly, cowhouses, or 
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feeding-houses, or both, according to the number of cows and cattle ; and so on,^ till 
the whole accommodations, and their dimensions, are fixed upon. Having ascertained 
these, anrl the situation for building on lieing also settled, the ground must be carefully 
and attentively viewed ; and if not very even, the different levels must be observed, and 
tlic best way of conducting all the necessary drains, and carrying off all superfluous 
moisture ; and iilso the best situations for dung'^and urine-pits, or reservoirs, which will, 
in a great degree, asccrtiiin at once where the cattle-houses and stables should be. Tlicse 
being fixed on, the barn should be as near them as possible, for the convenience of 
carrying straw to the cattle ; and the barn- yard should be contiguous to the barn, 
'riiesc main points being determined on, the others will easily be found ; always observing 
this rule, to consider what is the nature of the work to be done about each office, and 
then the easiest and least laborious way to perfonn that work, so far as it is connected with 
other offices. In case this should not be sulliciently explicit, suppose, by way of illus- 
tration, the situation of a feeding-house is to be considered of. The nature of the work 
to be performed here is, bringing food and litter to the cattle, and taking away their 
dung. The place from whicli the greatest part perhaps of their food and all their litter 
comes, is the barn ; tliercfore the feeding-house should be as near the barn as possible. 
If turnips or other roots, or cabbages, make a pait of their food, the most commodious 
way of giving these must be determined on ; whether by liaviiig a root-house adjoining 
the cattle-house, and that filled occasionally, or by having a place to lay them down in, 
near the head of the stall, from whicli they arc thrown in at hob s left in the walls for 
that purpose. The easiest method of clearing away the dung must a', o be considered, 
and the disttince from the main dung-pit and urine reservoir. The same general rule 
being observed in determining on the site of all the other offices or accommodations, 
together with a careful examination of the ground to be occupied (upon which the 
arrangement of the offices in a great meiisure should depend), any person conversant in 
rural affairs, who attends to these particulars, and can lay down his ideas in a di awing, 
may easily tlirect the planning and building of a very coTiimodious set of offices. With 
respect to the site of the dwelling-house, it may he remarked, that, although the niidille 
of a regular front is in some points of view the most pleasing, and in many situations 
perhaps the best, yet, unless the ground and other circumstances in every respect favour 
such a disposition, it should not invaiiably be adhered to ; for it may often happen that 
a much better situation for the dwelling-house may bo obt.ained at a little distance fiom 
the offices, a pleasing uniformity be observed in them at tlic same time, and the house be 
more healthy and agreeable. In some cases, and for some kinds of fanns, it may be 
particularly necessary to have the house so placed, in respect to the offices and farm-yard, 
.as to admit of tlieir being constantly inspected, and the labour that is to be performed in 
them attended to and overlooked. 

Farm buildings lu the colder latitudes of Europe and America are most advan- 
tageously combined together under one roof, and on a square or parallelogram ground 
plan. The saving in the first erection, and in ail future repairs, is very considerable ; 
and not less so the saving of heat during the severe weather of winter. In such 
countries open straw-yards for cattle are not wanted ; for in summer these arc either in 
tlie fields, or st.vll-fcd, and in winter both cattle and sheep are kept almost always in the 
house. In Britain, however, where tlie winters are mild, and where it is the custom to 
keep cattle loose in the straw-yards, it is found desirable to distribute the buildings 
around such yards, for the sake of shelter to the cattle : but in the case of sheei> farms, 
or w'here all the cattle kcj)t are stall-fed, there seemS no reason why the greater part of 
the buildings of a fiirniery might not be included in a cube with a single roof. 

2921. WaUtell considers a “ parallelogram, the most ample and least expensive form for the arrangement 
of farm buildingt. ; if any other form bo adopted, more of both materials and labour will be required ” 
Much the best publication on the subject of f.irm buildings is that of Mr. Waistell, entitled Designs 
for Agricultural Buildings London 410 1S27. It ought to be consulted by every proprietor intending 
to erect or alter farm buildings. According to this author, a farmery ought neither to bo situated on a 
hill nor on a dead flat, but, if possible, on gently waving grounds on a southern declivity. At all events 
the spot should be dry, and of easy access ; — dry, that it may be warm and easily kept clean ; easy of 
aeeess and central, to fadhtatc carrying home the crops, and out the manure, and for general despatch 
of business. It should not be far removed Irom a public road, and should, if possible, command a view 
of the greatest part of the farm. The site to be built on should be level, or made so, or nearly so, 
declining in preference to the south. Drainage must be got, or a deep cesspool fonnetl for the house ; 
andauiinc pit for the farm-yard. A gravelly sod, on ’e banks of a quick-running stream, is one of 
the healthiest of situations ; while a rich and marshy soil i.s the reverse, and peculiarly unwholesome 
Plenty of good water is desirahlc; and if that cannot be got otherwise, it must be obtained by a inoile 
which never fails — “by putting spouts round a'l the buildings, to collect the rain-water which falls 
upon them into one, two, or more tanks : hy this last means a sufticicnt supply of water has been 
collected from the roof of a cottage to answer every purpose of the family during the driest season, 
while other cottagers in tlie neighbourhood, having only ponds, had to travel miles for water. Ponds 
naving a large surtace cxpo^cd to the sun and air, soon lose a great proportion of water by evaporation ; 
the water in a covered tank is not liable to this loss, and will keep quite clean, and, if properly ventlldtcd, 
win always be sweet. The quantity of water that falls annu.iilv upon every hundred superficial feet 
or square of building, is about 1,4(30 imperial gallons. Besides the water collected from the buildings 
oeing useful, the biifldings themselves will be benefited by the spouts, as the walls and their foundations 
will be kept ipbcli drier, and will last longer than they would do if all the water firom the foofs 
were suflered to fall upon them.” The manner of constructing tanks will be found in Fart ill. Book III. 
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Chap. III. Sec. III. Theiupect, or principal front of the house, and that side of the farm-yard ivhich 
IS least sheltered by buildings, should generally face the south. “ As the wind rarely blows from the 
south-east, and as our most constant and most violent winds are from the south-west, it would seem that 
one point to the east of south will generally be the best as})ect ” The north-east corner being the coldest 
is the best for the dairy. Open cattle-sheds should face the sun. The farmhouse should he at a little 
distance southward from the middle of the south side of the farm-yard. The living room and the 
master’s bedroom should look into the farm-yard for the sake of looking after the servants, and seeing 
that no accident happens to the live stock. The rule for the distance of the dwelling-house from the 
south wall of the farm-yard, is the length of th? house’s ishadow at noon on the shortest day. “ In the 
latitude of London, the length of shadows on a horizontal plane when the sun is in the meridian, on 
the shortest day, is about equal to times the height of objects. On the of November and l9th of 
January, they arc equal to tlirco times the height. The back of a farmhouse in front of the yard 
ought not, therefore, to be placed much nearer to the north side of the farm-yard, than four times 
the height of the house.” It is essentially necessary for the health of the inhabitants, that the house 
should be separated from the farm-yard, which is generally covered w ith dung, by an open, naked, and 
dry court.yard ; since nothing is more injurious to health than putrid citluvia of every kind: besides, 
bad smells, it is well known, “ lessen the products of butter dairies, by preventing a complete separation 
of the cream from the milk.” Hog and poultry houses should be near the kitchen and the brewtiouse, 
but not so near as to oQend by their smell. The barn and threshing-maciiine should in general be 
placed on the north side nt the yard: the granary ov<t the straw-room; the stables, cowhouses, and 
cart-sheds, on the cast and west ; and the open sheds oi. the north side, so as to face the south. 

2922. The form and projx}rtion farm fanldings arc ably trc.sted of by the same author. The more a 
building deviates from a square, the more will it require to enclose a given area. The area of a building 
twenty feet souare, is four times as largo as that of one ten feet square, and it only requires twice the 
length of wall to surround it. Hence Targe-roomed huu8e.s cost less proportional expense than small- 
roomed ones. “Utility, durability, and economy, arc best obtained by adhering strictly to simplicity of 
form, and building with good materials. Ijet the buildings be quadrangular, as nearly square as olher 
circumstances will allow, and roofed at one span. Avoid lead gutters, and such projections as bow 
window.*!, dormar windows, &c. These are not only expensive to construct and keep in repair, but are 
often the cause of much damage to other parts by the overflowing of water, particularly after snow. 
The increase of the size of farm.hpuses is nut required to be in tlio same ratio as the extent of the 
farms; that is, the dwelling- hous^or a small farm must be proportion ably larger, and consequently 
will cost more, in proportion, than one for a targe farm. The cost of cattle-sheds, cow-houses, and 
stables, will be nearly in the same ratio as tlie sizes of the farms, provided the lands be of the same 
quality, and in like situations.” One window will generally be found sufficient for every room in a farm- 
house , unless where two would admit of looking over a greater part of the farm : every window ought to be 
made to open at fop and bottom, for the purpose of ventilation , and the top ought to be as near Ihc 
ceiling as possible for that purpose, and because the upper half of a window always admits most light 
All rooms should be high, because the Hoar .uul ciilmg cost the same, whether the walls arc high or low. 
Ill all new buildings, bedrooms, in arldition to the cbinmey for the fire, should have a small flue, say six 
inclics square, carried up from the top ol the room in any convenient Mfuation, for the purix)sc of 
ventilation ; cellars, and oven stables and cowhouses, should be ventilated in this way. This has been 
done by many gentlemen in their stables, because, as our author remarks, “ the health of servants is 
often less attcndiHl to than the health of cattle ” Farmers and their families frequently suffer in their 
health, without knowing the reason, from the iiernicious effluvia of the following articles : — “Oil, oil 
colours, impure wool, sweaty saddles, soap, tallow, tat, fVosh meat whether raw or dressed, wet elothe.s, 
and other wet articles; by foul linen, washing, drying, and ironing ; by the fumes from charcoal fires, 
which arc extremely pernicious, and frequently fatal ; by green plants and flowers, however fVagrant; 
and by saffron and hops; which last articles, Dr Wallieh says, have also sometimes proved fatal.” 
The floors of all dwelling-houses ought to be raiseil above the surface, not less than eighteen inches 
on a damp soil, nor nuie inches on the drie.st. No external walls to dwelling-houses should be less than 
a brick and a halt in thickness, unless cemented on the outride, or built with Roman cement 

2923, 2'hc conveniences of farmhouses and detached ojjices arc arranged by WaistcU 
under seven classes as follows : — 

2924 Ist Class. Back fatchen, hacon-rootn, ftakchouse, fa ewhouse^ cider-house, kitchent and washhouse. 
Two rooms generally serve for all these puriioses in farmhouses of the smallest size , but the bakehouse 
and the brewhouse should always be in attached buildings, as the vapour arising from both baking and 
brewing is very injurious to health. Racon is best kept in a closet with a draft through it 

2925. 2d Class. Cellar, potalo-plnce, rarrot-stote, &c. When under the kitchen they should bo arched 
over ; when sunk only a few steps, the walls should be built hollow, and a bank of earth raised 
against them, 

2926. 3d Class, Chambers or bedrooms. Such as are in the roof should be lighted from the gables, 
dorrnars lieiiig expensive. The men-servants’ bedroom ought not to be up the same stairs as the 
b(*drooms for the family 

2927. 4th Class Chcesc-press hofise, cheese-room, datry, dairy-scvllcry, and shed. These ought all to 
be connected. ** A milk- room, sunk three feet within the ground, and a sloping bank raised against its 
walls externally, to the height of three feet, with the earth dug out of it, will be found nearly as cool in 
summer and warm in winter as a collar, but more convenient to occupy, as four or five steps to descend 
into It will be sufficient ” The milk-house should never be u.scd as a pantry, Ix^ausc the smells incident 
to the fatter prevents the cream from riMiig. A rill of water through a dairy carries heat to it in winter, 
and from it in siiunncr. 

292H. 5tli Class. Pat lour, count ini' -house, panfry, and store-room. If the two latter apartments are 
attached, instead oi being within (he liouse, so much the better, on account of the pernicious effluvia 
which proceed from them. 

2929. 6fh Clat-s. Court-yard, chaise-house, privy, ask-ptf, and tool-house. A tank may be built in the 
court-yard for the hogwash, and it ought to nave oak coveis, like the water-tank. 'Die cesspool of the 
privy ought to be lincfl with Roman cement, and its walls ought either to be hollow, or of double 
thickness. “ When a dram is required, it should have a (rap; from the underside of the scat, a trunk 
or flue should be constructed to carry off, above the roof, any smell that may arise ; if, however, the 
cesspool be airtight, so tliat no air may be admitted below tlic scat, whieb always ought to have a cover, 
the air would then be stagnant, and the smell not likely to asrend. The tool- house may also, in some 
cases, serve for the cheese-press house, and also for dry pigs' food.” i 

29.‘10. 7th Class. Coal-house, fuel-housct wood-house, atiJ wood or coalyard. In some places the wood 
is stacked and thatched. 

2931. The out-qffices of farm buildings are arranged by the same author in eleven 
classes, as follows : — 

2932. 1st Class. Barn, straw-room, and threshing-machine. A comparatively small barn will suffice 
where there is a threshing-machine. Parallelogram barns {fg. 410.), and barns with porches (Jig. 
441:}, are much more expensive in proportion to their capacity than square barfu 442.) On the 
spnfe principle, as we have already mentioned, if all the buildings of the farmery were arranged under 
one roof, the same accommodations would be obtained at much less expense ; but among other disadvaii. 
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uget there would be no iheltered yardi for cattle, unless walls were built on purpose, which would matts 
440 rially lessen the saving by combination. 

S933. 2d Class. Granary. Ventilation, dryne 
and security Anm vermin, are essential objects. 

2934. .‘Id Class. Fold-yards^ cattlc-skeds^ cattle- 
troughSf hoga^trofUghSf hogs' -courtt The 

openings in fVont of sheds should be at least 
eleven feet high. Horses and cows ought to be 
kept sei>aratc, and the difibrent kinds, strength, 
and ages, by themselves. In many situations the 
warmth of cattle-yards might be increased by 
surrounding plantations. The middle of fold- 
yards should be hollowed out, and the moisture 
should either be conveyed away to a pro[>er 
tank, or there may be a tank built immediately 
under the hollow. “In some cases, a stream of 
water may be conveyed through the farm-yard ^ 
when this is the case, below the place where the cattle drink, it may have convcyeil into it the over- 
flowings and drainings of the yards and ottices, after they have been filtered through the earth and peat, 
and, thus enriched, be conducted to adjoining meadows, and as much ground watered with it as it is 
capable of flooding ’* 

2935 4th Class. Cow-house^ feeding-house or ghed^foddering-bay^ bulI.house,ca(f-house, hay-room, store 
or turnip room, turnip-cistern, and place for stek cattle. No cow or feeding house should be built without 
a |)assage or foddering.bay at the heads of the cattle ; if that be wanting, it not only takes more tune to 
feed th( 
by thei 

cattle I ^ . 

each end, and if a stream of water is at hand, it may nave a sunk cistern for washing the turnips. Stalls 
for containing two cattle of the largest size should be seven feet wide and twelve feet long. J)y double 
foddcring.bays and the rows of cattle across the house, more room is got under the same roof, and the 
cattle are fed with greater facility. 

29:16. 5th Class. !itable.stable-court,hay and cht^room, hose box orlknse, and hamess-toom. The width 
of each stall should be from five to six feet ; short partitions between stalls from three feet six inches to 
four feet ; long partitions eight feet Boxes for single horses should be eight feet wide and twelve feet 
long. Recesses may often be made in the walls to contain forks and other stable implements, harness, 
and to lessen the projection of corn-bins. The height from the floor to the ceiling should in no case bo 
less than eight feet Lofts over stables are bad places for both hay and corn, from the breath of the 
animals and the effluvia of the dung For draught horses a .stable open to the roof is best ; for saddle 
horses one ceiletl over at nine feet, if properly vcntilateti, is preferable, as they reiiuire to be kept warmer. 
Small openinj^s should be made at the bottoms of the doors, and at the tops of the walls, with shutters, 
so as to admit of ventilation when the larger windows cannot be opened. Stables should be exceedingly 
well paved, because when the urine does not run off’ it generates a variet^^f disea.scs 

2937. fith Class The cait-shed or waggon-hovel, plough and harrow phtce, and wool-room. The height 
should be at least seven feet, and the granary may frequently be built over. 

2938. 7th Class, llogsttes, hen-ro(Ksts, botlntg-housc, duck-house, goose-house, hogs' food-house, hogs* food- 
tank, pigeon-house, poultry-yard, and turkey-house The hogsties should be so placed as to be of easy 
access from the kitchen, aiul at the same time not to prove offensive to either the house or the stables by 
their smell The height may be three or four feet, and the hen-roosts may lie placed over them ; the 
boiler for preparing tneir food, the food-tank, the duck-house, and the goose-house near them. The 
pigeon-house may be placed over any building | but if the water collected from the roofs be used for 
culinary purposes, pigeons ought not to be kept. 

2939 8th Class linmng-room for wheat, and slaughter-house. One building will serve both these 
purposes, and it ^oiild be paved with flat paving-stones 
2910 9tli (’lass. Sheep-house A square of twenty feet on the side will contain thirty sheep; the 
walls should bo ten feet nigh ; this gives 13J feet surface to each sheep. The doors ought to be always 
open, and there ought to be a fold-yard, so that the sheep may go out and in at pleasure. 

1^41 JOth Class. Forge, tool house, workshop, privy, &c. The forgo ought to be apart on account of 
the danger of lire ; the carpenter’s workshop ought to have folding doors to admit a cart or waggon. 

In large farmeries then ought to be a small yard distinct and apart from the fold-yards and rick-yards, 
for the purpose of the forge, workshop, implements requiring repair, and stock of timber and other 
materials In all farmeries there ought to be two privies ; one for the women-servants near the house, 
and one for the men near the stables ; there ought also to be two water-closets, one in the dwelling-house 
for the mistress and her female children and flriends; and the other within the hou.se, or adjoining it, for 
the master and his friends. 

2942. 11th Class. Men's lodge, meal-chest, and potato-house. Where single men are kept, they are 
sometimes lodged in the farmery, and supplied with meal, JPHk, and potatoes. They should have 
a large, light, and well ventilated room for cooking and li4Wg in, with bedchambers ov^'r, and Iron 
bedsteads. The practice of sleeping in loRs over horses is highly injurious to health. 

2943. The materials and construction of agricultural buildings are next treated of by 
Waistell, in a manner at once highly scientific and practical. 

2944. Mortar. Bad mortar is the main cause of the decay of all our modern buildings, from the cottage 
lo the palace Roman cement should be used in foundations, in exterior jointing, and fVequently even 
in plastering in the. interior, in different proportions, according to circumstances which it is unnecessary 
to suggest to the b'uiUler. Avoid salt or brackish water and sea sand ; slack the lime while it is yet hot 
from the kiln, make it into mortar immediately, and use it if possible the same day This applies to all 
kinds of lime to be used in building. All brae or mortar to be mixed with Roman cement, ought to be 
used instantly afterwards ; if not used in five minutes it will set and become useless. Mortar to be used 
with hair as plaster may bo kept some time ; but no advantage is gained from this in point of strength, but 
the contrary. 

294Si ff'alls Foundations should vary in thickness according to the compressibility of the ground, the 
height to which they are to be builL and the weight they may have to support Under wide doors or 
windows, inverted arches springing from the adjoining piers arc found usefril, by equalising compression. 
Walls should diminish in thickness as they rise. Windows and door frames in external walls should 
always be placed in reveals, and every window should have a sill Where anything is to be fixed to 
walls, a piece of wood in size and shape like a brick or stone should be built in, having the end even lyith 
the surface of the wall In walls built of brick or small stones, templets, or plates of timber, stone, or 
cast iron, should be laid under the ends of all timber bearings oa the walls to spread the load, in topping 
ail walla exposed to the weather, set the last course in Roman cement 
2946. Timber. !^fl‘ woods, as the oak and flr, are better for floors than stronger and more elastic 
< timbers, like the Ah, which bends with less weight than those woods The strength and stlffhess of a 
Joist depend mure on its depth than its breadth ; a fact too little attended to by many country carpenters. 
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fi947 High rooft are neceMary fbr tempeDtuoua climatet, the better to shoot off the raim and 

snows , but a hij^ roof, having a larmr surface than a smaller one, requires timber of a greater scamUng, 
to make it eoualiy able to resist hlg^ winds , roofs thercfbre, should be made sufficiently high for the 
climate and kind of covenng, and no higher ** A roof whose height is one half the span, will have one 
fourth more surface than if It were made one fourth the span In general one third of the span or width 
of a roof, IS the lowest extremity that is advisable where tttei, either plain or pan tilesTare to be used 
Plain tiles should be laid dry, and afterwards ^asUred wholly ever, tiles and laths togetner. with coarse 
hair mortar This is considered a great improvement over the commoner moiles, of laying tiles in (daster 
or In straw Rooft for pan tiles in exposed situations should be somewhat higher in pitch than in shel- 
tered places Roofs for gray or stone slates should be strong in nroiiortion to the great wemht of these 
materials Roofs for straw, ung, chips, rieds, Ac should ns half their width Roofs of th^ materials 
have many disadvantages, and among others, that of rende mg the water which falls on them unfit for 
culinary nurposcs * ( Wa^nteU $ liengnt/br Agtuultural Rmldtnga^ p 78 ) 
fi<i48 Far a grasemgfarm tn a mtmUnnoua coun ry^ the f llowina pUn 443') is given by WaistelL 
** The Intenor consuu of a fold yard lor the cattle, auu a court yard, lo keep the cattle, pigs, &c ftorn t^ 




house, which is placed on the east side On the ground (Ian of (he house arc the kitchen, back 
kitchen, parlour, dairy, and pantry Both the kitchen and back kitchen overlook the yards, Ac. The 
other window to the kitchen, and also the (lailour window, are supposed to overlook the farm In the 
back kitchen are show n the situation of the copper or boiler, pump, and sink The dairy is sunk five 
steps, for the sake of coolness in summer, and warmth in winter , and the way the benches or shelves 
may be plai ed, is '>hown 1 he pantry, which is down the same steps leading trom the bark kitchen to 
the dairy, is under the stairs to the chamber floor Under the parlour is the cellar A port of the 
cellar may be partitioned off ior a store naim for mtatoes, &c 1 here are. on the first floor, four 
chambers, and over them two garrets in the roof, lighted from the ends of the house XTic chamber 
over the dairy may be used for the men servants bedroom , or, should that not be required, as it will be 
lofty. It may beusiHl as a store room Next the house, on the north, is a stable for four horses A 
saddle cloi>et might be eonveniently fanned in the corner ot the stable, at the back of the kitchen fire 
place, where the saddles, Ac , would Sways be kept dry At the otlier end ot the stable, a recess is 
formed lor the corn bin, near the window The horses, in passing to and from the stable, through the 
courUyard, do not mix with or disturb the cattle in the fold yard I he gate to the court yard is placed 
as far as possible tVom the house, and posts and rails, or chains, may be placed, as shown by the 
single line, to Keep the horses trom, and to protect children at, the door A tank for the hogwash may 
be made in the corner formed by th house and stable The situation for it is shown by the dotted circle 
Arranged along the north sides of the yards are the chaff room next the stable, various officer open 
shed, and calf house Ihe shed is open to the south, and may be used for cattle, and a part of it for 


ii)T fuel ihe hen rooAt maybe in the roof, over the p'ace for ashes, &c On the west side of the 
fold-yard are the barn and cow hou>e , and, as on the farm for which this design is pra|SOMd, little corn 
is grown, the barn may occasionally be used as a store room for turnips , for tli s reason there is a door 
from it to the foddering bay 1 he cow house contains standings for sixteen head of cattle, eight on 
each side of the gangway , a feeding house for the like number of cattle arranged in a single r(»b with 
a foddering bay at their heads, would require one sixth more area, and one fourth more waisr Oven 
the cow house is a straw room, which may occasionally be filled with unthreshed grain The tidges of 
the rooft of the barn and cow house are of the same height, but the side walls of the cow-house are 
about three foct lower than the side walls of the barn On the wall, between the fold yard and court- 

S Td, is placed a large water-trough for the cattle in the yard, and for the stable horses, The hqgs^ is 
the corner next the cow house, and in the opposite corner, -a court for the store is fonnedby 
the post and rail to keep off the catUe. and there the trough for the pigs 4 l placed. The wide door to 
the torn is made next the fold-yard. but, in some situaUons, it may be more convenient on the 
outside , for, when the fold yard is filled with manure, access with a loaded Cart to the torn, that 
way. may be difficult” (fTauteUa Designs, &c p 86) The following is a recapifulatioii o, kttehen, 
ft,Mrlour, c, tocltkitchcn , d, dairy, e, pantry, /, court yard, g, tank for the hogwash, A. four, 
horse stable , i, chaff room , A, ashes , ftid , «, shed , w, fold yard o, calf house , p, torn , g, bouse 
for 16 cattle , r, hoasty and hog yard , s, water cistern , /, hogs court , ti, enclosed area in ftont of the 
house, p, hog.trougns 
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Over the pantry may be a convenient store-room. “ The bain is forty feet long and 
eighteen feet wide. The cow-house will contain twelve cattle, and there is a loft over 
it, wluch may be used for a store of straw, or unthreshed grain. The approach is sup- 
posed to be &om the east, and the cart-lodge, which is additional, is so placed that it 
must always be passed as the horses go to the stable , and the granary over it is conve- 
niently near the barn. A roost for hens may be made over the pigsty B(\|oining tlie 
cart-lodge; and under the steps to the granary, and at the inner part behind the carts, 
the ploughs and harrows maybe placed.” Ihe following is an cnumeratioir of the 
details a, parlour ; b, kitchen ; c, back kitchen , c/, dairy ; e, pantry ; Jl open shed ; 
gf coals ; /«, kitclien-court ; e, tools , k, ashes , /, harness room ; m, five-horse stable ; 
n, hay and chaff house ; o, calf-house , p, stablc-cour^ , y, cattle-sheds ; r, fold-yards ; 
t, hogs*-court ; t, barn ; u, stalls for twelve cattle or cow s, with foddering-bay in the 
centre ; v, cart-lodge with granary over ; x, hogsty , y, Jiog-yard ; z, cisterns and 
hogs* troughs. 

2950. The particular requisites of a farm-stead, Marshall observes, “ are^ various as 
the intentions of farms. A sheep-farm, a grazing-farm, a hay-farm, a dairy-farm, and 
one under mixed cultivation, may require different situations, and different arrange- 
ments of yards and buildings. On a farm of the last species, which may be considered 
as the ordinary farm of tlus kingdom, the principal requisites are, shelter, water, an 
area or site sufficiently flat for yards and buildings ; with meadow land below it, to 
receive the washings of the yards ; as well as sound pasturage grounds above it for a 

^ ord and paddocks ; witli private roads nea ly on a level, to the principal amble 
and with suitable outlets to the nearest or best markets.** The first of which, 
edien wanting in the desired situation, may in time be supplied by plantations and 
tnound-ibnees ; and where there is not a natural supply of water, a well, water-cellar, qt 
srtificild rill may, be says, furnish it. 

Tor a farm under mixed husbandly, the particulars to be arranged, according 
^^arshall, may be thus enumerated • — 1. A suitt of buildings, adapted to the 
Sdtnded plan of ^lanagement,^ as a dwelling-house, bams, stable^ cattle-sheds, catt- 
ijM. 2 A spacious yard, common to the buildings, and containing a receptacle 0| 
l^^-macure, whether arising frpim stables, cattle-sheds, hogsties^ or other buildings ; 
£(>gether with separate folds, or straw-yards, furnished with appropriate sheds, for par- 









tiol4<u^8tQek» ia plaoe» where sudi are required. 9. A reservoir^ or CAtchpooI, dCtahied 
on the lower aide of the hiiildin^ and yarda, to receive their washings, end cOUeot tliiin 
in n body for the purpose of irrigating the Iwds below them. 4, A com-vari^ conve- 
nient to the bams ; and a liay-yf&d contiguous to the cow or fattingpahedati^ 
den and^fmiuground near the house.^ 6. A spacious grass-yard or gnaen, embnirang 
the whole or principal part of the conveniences ; as an occasional receptade for stock of 
every kind ; as a common posture for swine, and a range for poultry ; as a security to 
the fields fiom stock straying oiR of the inner yards ; and as an ante-field or lobby, out 
of w^h the home-grounds and driftways may be conveniently entered. In respect to 
the distributiDn or management of these difierent objects, he remarks, that in order to 
make it with good effect, great caution, study, and patience are required, that tiie most 
may be Uiade qf given circumstances. << An accurate delineation of the site which is 
fixed on, requires,** says he, ** to be dravtn out on a scale ^ the plannist studying tlio 
sulyect alternately upon the paper and on the ground to be laid out ; continuing to 
sketch and correct his plan, until he has not a doubt left upon his mind ; and then to 
mark out the whole upon the ground, in a conspicuous and permanent manner, before 
the foundation of any particular building be attempted to be laid. It may,’* he thinks, 

** be naturally conceived by a per-on who has not turned his attention to this subject, 
that there must be some simple, obvious, and fixed plan to proceed upon. But seeing 
the endless variety in the mere dwelling-places of men, it is not to be wondered at, if a 
still greater variety of plans should take place wiiere so many appurtenances are required, 
and these on sites so infinitely \ arious ; nor that men’s opimons and practices should 
differ so much on the subject, that on a given site, no tv^o practical men, it is more than 
probable, would make the same arrangement.” There are, however, he says, certain 
principles which no artist ought to lose sight of in laying out ” such building and con- 
veniences. ** llie bams, the stables, and tlie granary, should be under the eye, 
should be readily seen from the dwelling-house and the prevailing idea, at present, 
is, that the several buildings ought to form a regular figure, and enclose an area or 
farm-yard, either as a fold for loose cattle, or, where the stalling of cattle is practised, 
as a receptacle for dung, and the most prevailing figure is the square. But this^form 
is, he tlunks, more defective than the oval or circle, the angles being too sharp, and the 
comers too deep. Besides, the roadway, necessary to be earned round a farm-yard in 
order to have a free and easy passage between the diffeient buildings, is inconveniently 
lengthened or made at greater expense. The view of the whole yard and buildings 
from the house on one side of it, is likewise more confined.” He had formerly sug- 
gested the plan of a polygon, or many* 
sided figure, or aif irregulor semi-octagpn, 
with the dwelling-house and stables t)n the 
largest side, having ranges of catUe-stalla 
opposite but he has since formed one op 
the complete octagon {Jig, 445.), the. 
dwelbng-hoiise (a) being on one side, and 
the entrance gateway and granary opp<v 
site, the remaining six sides being qc^pu- 
pied by stables dnd cattle-sheds (c, d), and 
other outbuildings {e), a bam and thresh- 
ing machine (/), with a broad-wfty (g) 
dipping gently from the buildings, and 
surrounding a w ide shallow dung-basin {//), 
which occupy the rest of the area pf the yard. 
Externally 1i a basin (i) for the drainings of the yard ; and grMs enclosures for calves^ 
poultry, and fruit-trees, and rick-yard. This is given as a hint to those engaged in 
laying out and directing buildings of tips sort, which they may adapt to the particular 
nature of the site of such erections. ' 

2952. An example of the arra^ement qf a small farm-house and cfficcs Xfg* 446. ) Is 
given by Bcatson, which he considers as very convenient At the north-west comer is 
the barn (a), with a water threshing-mill ; and a straw-house (6), being a continuation 
of the barn above, for holing a quantity of straw after it is threshed, or hay, tha^may * 
be at hahd to give to the cattle in the feeding-house below. The li^per part m thui 
straw-house may consist of pillars to support the roof, with a space of about 
ffeet between them, whereby a good deal of building will be Saved. In Ihe fiofiir 
should be hatches, at convenient distances, to put down the straw to the cattle below* 

A court for the dunghill (c) has a door to it from the feeding-house^ and a^ 
ePtry at the other e^ to admit carts tp takp away the dung : •OB the outsfde^f 
this should be a urin^pit, in the most conveiuent place, according tp the' form of die 
groutuL A cow-house (d) has a door alsp to the dui^-court ; and a calf-pen (e), with 
a rail to keep in the calves, even though the ddm are all open, 
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stable, with a harnejst-room, and a place for keeping corn (y*) ; a root-house (g), 

over which, or over the barn, may be a 
4412 vtfssSiHw pan^ji a shed for carts (A) ; a place for 

keeping large implements, as ploughs and 

* n 11 5 I hprrows (t) ; for keeping smaller implc- 

|0 0[^ Tj— P JJl~^ f[0 Ojnients, as spades, shovels, rakes, forks, 

^ ^ &c., and for the reception of old iron and 

jj many other useful things that might 

^ ^ otherwise be lost or thrown away (A) ; a 

1 [1 fj pond for washing the horses' feet (/), 

I— • CL3 t : -. . ~ j c — L=:n c — . wliich slopes dowm from each extremity 

\ \\ I 11 towards the middle, wliere it is deepest, 

’I ^ « d that tlie horses may easily go in at one 

I f \ |i I come out at the other, with a 

I /j a I / \ \ U* ‘rail at each end, to prevent their going in 

j □ fji during frost, or when not wanted to go in ; 

l_ . .. 11 ^ a pump, with a trough for the horses or 

j I j: [] *' cattle to drink out of, especially while 

1=^=3 ipcj^ ntrpcj, I I other wab* is frozen, or when the water 

L==^ l>==^> t nt l - -‘‘-I hfSn but, if it can 

rj? — II — 1^ ’ he contrived so that tt»t water wliicli drives 

the mill may run through this pond, it 
will be preferalile, as being at all times 
clean and wholesome. One material 
advantage of tliis arrangement, Beatson 
remarks, is, that the fodder consumed 
upon the farm goes progressively forward from the barn-yard through the cattle-houses 
to the dunghill, without the ftnncccssary labour generally occasioned by carrying it 
backwards and forwards : for it comes from the barn-yard into the barn, where it is 
threshed ; it is then put in the straw-house, and given to the cattle immediately below ; 
and, after passing through tliein, it is thrown into the dung-court. A rick of straw or 
hay, biult beliind the stable or cow-house, or in a shed contiguous to either, with proper 
conveniences, will have the same progressive course to the dunghill : for, it will be 
observed, the communication from these is equally easy from without or within ; the rail 
across the calf-pen being intended chiefly to keep in the calves, while the doors on each 
side are open, during the conveyance of the dung that way from the stable to the dung- 
hill. 

2953. 77ie ground plan the dwelling-house to this farmery (n) has a dairy, pantry, 
and various conveniences behind for keeping swine, poultry, coals, &c. The stair to the 
upper chambers rises from cither side to the same landing-place ; from wliich are a few 
steps up to the chamber-floor. 

2954. A convenient JBerwickshire farmery {Jig. 447.) has the following accommoda- 
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ith tiireshing-machine driven by w^ter (o) ; catt]c. 9 hcd 9 (f/)^poUn>oms and impJements, 
or if preferred, Iianmels (e) ; stalile (/) ; fatting cattle (g); cart-shed (A) ; catde-sheds 
for feeding (i) ; riding-horse (A) ; tools (/) ; single men's, room or bailiff (m). 

29SS* As an example of a commodious arrangement for an arable farm managed for a gen- 
tleman farmer by his superintendent, botli resident at the farm {fg. 448. ),we give the follow- 
ing details. The original design will Be found in the account of the Marquess of StaBbrd’s 


448 



improvements by Mr. Loch ; a work which, as it contains a great number of valuable 
plans and elevations, all of which have been executed, may be profitably consulted by 
every landed proprietor who contemplates either buildings or repairs, -and by every 
architect, builder, or surveyor, whose practice is at all connected with agriculture or the 
country. The dwelling-house of the master contains two good sitting-rooms on the 
parlour floor ; three bed-rooms on the first floor, and attics over them, and over the cellar 
two kitchen offices. The farmery consists of a cart-shed (a) ; stable (6) ; riding-horse (c); 
bam (d) ; mill-shed (c) ; cattle-shed (f) ; steaming-place (g) ; root-house (A) ; cow- 
house (i) ; fatting cattle (A) ; intendant’s house (/, m, n) ; piggeries (o). The intendant’s 
house is situated about three times its height distant from the south side of the piggeries 
(o o), so that nothing unpleasant or inconvenient may be experienced either fh>in the 
noise or the smell of tlie pigs, or from the general effluvia of the farmyard. This house, 
like every other built by the h|arquess of Stafford, whether for his tenants, cottagers^ or, 
servants, exhibits a reasonable attention to the comforts of the occupants, and tO the, 
improvements of the age in domestic economy and architecture. In this respect, the 
Marquess, unlike some other extensive landed pre^gietors, cannot be considei^ as in 
arrear of the age in which he lives. 
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2956. As a commodious Md very complete designt we give the The dwell- 

ing-house contains two pai-loun (Jig. 449. a, b ) ; kitchen (c) ; dairy (d) ; pantry (e) ; 
dining-parlour(/) ; bedrooms (g, h); cellars (t). The farmery consists of Cart-sheds 
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and granary over (a) ; riding-horse stable (5) ; common stal)le (c) ; stalled cattle (d) ; 
places for tools and other articles of the cattle attendant (e) ; entrance from the spacious 
root or turnip shed (/) ; straw (g) ; threshing-machine and water-wheel (A) ; granaries 
and straw-lofts over (g, /, m ) ; tools and sundries fi) ; smith’s shop (j) ; carpenter’s (A) j 
yard for pigs and sties (w) j place for straw and turnips (o) j open yards witli sheds for 
wint^ng cattle (o), and exterior passage (q). The different elevations of this design 
here given are on too small a scale to be adequately judged of by a general observer; 
but whoever has paid a moderate degree of attention to architectural lines and forms 
foresee the good effect of the ranges of arcades and pillars^ the far-projecting roofs, 
the ipeneral symmetry and regularity, as £k as the reqjjjaite attention to fitness for the 
‘ view will admit. We regret we cannot render justice to the author of this design 
hi^^r^tioning his name, and we have even forgotten whether we copied it from the 
Report of the Agricultural State of Scotland s The Hudiandry of Scotland ; Lock's 
jm^frSljiemerUs of the Martpiess of St^ordi or one of the County Reports* 





Book IV. 




in 

2957. An ezamplo of a vert/ complete fa/rmery^ unth a tkresha(n£~machine driven bp steamt 
to be firmed b^ bailiff for the^ proprietor^ we give that of the^Daybouae in Staffordabire. 
( 450.) llie lands pontain nearly 500 acres of mixed soil, and the buildings, besides 



the bailiff's house, vhich consists of a parlour (c), family room (5), brewhouse (c), 
kitchen (d), pantry (e), milk-house (/), bedrooms (g), attics (A). 

2958. The farmery contains the tullowing accommodations. Men-servants* day- 
rooms (a) ; sleeping ditto, above (b) ; hackney stable (c) , shed for implements (d) t 
cart-horse stables (e) ; hay-loft (/) ; tool-house (g) ; bam and steam-engine (A ) ; feeding 
and cow-tyings (i) ; tumip-house (J) ; great granary and hay-room (A), which room & 
used for the annual agricultural dinner given by Lord Stafibrd ; small granary (1) $ coimr 
loft (m) ; straw-lofts (n, o) ; pigsties, and hen-houses over ( p). 
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2959. WauUWt Jhrm-house and outlnuldmgs of the largest dimensions {Jigs* 451, 452.) 
«Alubit a yery complete arrangement, and his mode of giving isometric^ perspective 
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views of such buildings ought to be adopted by every architect (see Chap. III. Subsoct. 9.). 
The farm-house of this design contains a kitchen (a), parlour (6),bu8mess-room^ (c), living- 
room (d), pantry {e), dairy (/), store-room (g), and brewh(|use (A). Adjoining are a 
place for hogs* food (t), for wood (A), for coals (/), for dust and ashes {m ) ; a chaise- 
bouHe (n), cart-lodge (o), and tool-house (p). The west side of the quadrangle contains 
five pigipies (1), a calf-house (2), bay for foui cattle (3), store and foddering-bay (4), 
bay for four calde (5), the same bays repeated (6, 7, 8, 9) j a place for a cistern for 
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washing turnips (10)y a bull-house (11), cattle-sheds (13), a gangway from the straw- 
room (IS), straw-room (14), threshing-machine (15), clean corn room (16), unthresbed 
com (17), horse-track (18), loose box (19), clttff and hay room (20), stable for six 
horses (21), harness-room (22), another stable for six horses (23), si^dle-room (24). In 
the open area are, the horse court-yard (25), three fold-yards (26), the stable-court (27), 
two cisterns for fold-yard (28), four hogs -courts, with feeding cisterns (29), and two 
tanks for hogwash (SO). ** On the east side of this desi^ is supposed to be a road, 

from which there is an entrance to a garden in tlie front m the house ; and from this 
road a gate is also supposed to open into the nck-yard, which is at the back of the cattle- 
shed, and north end of the barn ; through this, to the houses on the west side, pass the 
carts with turnips and other provender for the cattle.” 


. Chap. IV. 

Fences used in AgncuUure, 

2960. Fences^ next to implements, machinery, and suitable buildings, are in most 
situations indispensable to the profitable management of arable land. They are not 
only necessary to protect the crops from the live stock of the farm, but often contiibute, 
in no small degree, by the shelter they afford, to augment and improve the produce 
itself. On all arable farms, on \%hich cattle and sheep are pastured, the ease, security, 
and comfort, u hich good fences give, both to the ou nci and the animals themselves, are 
too evident to require particular notice. And as tliere are few tracts so rich as to a^it 
of crops being carried off tlic land for a succession of years, without the intervention of 
green crops consumed where tliey grow, fences, of some description or other, can very 
rarely be dispensed with, even in the most fertile and highly improved districts.” Tlie 
same able author complains of the general mismanagement of this branch of husbandry, 
by whi<‘h means fences not only often become comparatively useless, but even injurious 
by the space they occupy and the weeds they shelter. This, he says, “ is particularly 
tlie case with thorn hedges, wltich are too often planted in soils where they can never, by 
any management, be expected to become a sufficient fence ; and which, even when planted 
on suitable soils, are in many cases so much neglected when young, as ever afterwards 
to be a nuisance, instead of being an ornamental, permanent, and impenetrable barrier, 
which with proper training they might have formed in a few years.” {Snp, Encyc, 
Bnt. art. Agr,) Fences maybe considered in regard to their emplacen^ent or situation, 
and their form or kind. 

SrcT. I, Situation or Emplacement of Fences. 

2961. The emplacement or dispositvm of fences on a farm or an estate will depend on 
the purposes for which they are made. In laying out -an estate, their disposition will 
depend on the natural surface and situation of roads , water-courses ; on the lands to be 
planted with trees; and on a >ariety of other considerations which will come under 
revuw in the succeeding pait of this work. The situation of fences on a farm depends 
on a great variety of circumstances, a'l the extent of the farm ; its climate ; whether 
pasture, arable, or mixed ; on the inequalities of the surface ; on the nature of the soil ; 
on the supply of water ; and on the course of husbandry to be followed. * 

2962. In detemiiiiing the subdivisions of an arable farm, the excellent author above 
quoted observes, whatever may be the kind of fence which it is thought advisable to 
adopt, we would recommend that particular attention be paid to the course of crops 
which the quality of the soil points out as the most advantageous ; and tliat upon all 
farms, not below a medium size, there should be twice the number of enclosures that 
there are divisions or breaks in the course. Thus, if a six years' rotation be thought the 
most profitable, there should be twelve enclosures, two of which are always under the 
same crop. One very obvious advantage in this arrangement is, that it tends greatly to 
equalise labour, and, with a little attention, may contribute much to equalise the produce 
also. On large farms, where all the land under turnips and clover, for instance, is near 
the extremity of the grounds, or at a considerable distance from the buildings, supposed 
to be set down near the centre, it is clear that the labour of supplying the bouse and 
straw-yard stock with these crops, as well as the carriage of the manure to the field, is 
much greater than if the fields were so arranged as that the half of each of these crops 
should be nearer the offices : but by means of two fields for each crop in the rotation, it 
is quite easy to connect together one field near the houses with another at a distance, and 
thus to have a supply i^t hand for the home stock, while the distant crops may fie 
consumed on the ground. The same equalisation of labour must be perceived in the 
cultivation of the corn-fields, and in harvesting the crops. Tlie time lost in travelling to 
some of the fields, when working by die plough, is of itself a matter of some con^ueoce 
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on Wge jfonns. Bu( the advantages of this arrangement are not confined to the equaU 
isadon and economy of labour ; it may also, in a great measure, render the annual produce 
uniform and equable, notwithstanding a considerable diversity in the quality of the soil, 
A field of an inferior soil may be connected with one that is naturally rich ; and in the 
consumption of the green crops, as well as in the allowance of manure, the poor land 
may be gradually brought nearer, in the quantity and quality of its produce, to the rich, 
without any injury to the latter. Thus a field under turnips may be so fertile that it 
would be destructive to the succeeding corn crops fo consume the whole or the greater 
part on tlie ground ; while another may be naturally so poor, or so deficient in tenacity, 
as to make it inexpedient to spare any part for consumption elsewhere. By connecting 
these two under the same crop, by carrying from tlie one what turnips are wante<^for the 
feeding-houses and straw-yards, and eating the whole crop of the other on the ground 
with sheep, the ensuing crop of corn will not be over-luxuriant in growth on the 
former, while the latter a ill seldom fail to yield abundantly. The same plan will also 
be advantageous in the case of other crops. Hay or green clover may be taken from 
the richer field, and the poorer one depastured ; and on the one wheat may succeed botli 
turnips and clover, while the more gentle crops of barley and oats are appropriated to the 
less fertile field. These observations are particularly applicable to turnip soils, of such 
a quality as not to require more than one year’s pasturage, and which are therefore 
cultivated with corn and green crops alternately ; but the same principle may be extended 
to clay lands, and such as require to be depastured two or more years in succession. 

2963. Where hedges are employed as fencesy it is of importance that the ditches be 
drawn in such a direction as to serve the purposes of drains, and also that they may 
receive the water from the covered drains that may be required in the fields contiguous. 
According to the greater or less convenience of the line of the fence in this respect, the 
expense of draining may be considerably diminished or increased. 

Sect. II. Different Kinds of Fences* 

2964. Fencest in regard to hndj may be arranged as live fences, dead fences, and 
mixed kinds ; but there are four elementary species wluch are the foundation of all the 
others ; the hedge, the ditch, the wall, and the paling. The hedge, when formed of the 
whitethorn or blackthorn, of the plum or crab, or of the holly, is the cheapest, most dura- 
ble, and the handsomest of all fences on a good deep soil : the ditch is the best on low, fiat, 
wet lands requiring much drainage ; the wall is the best for farming purposes in almost 
all cases whatever ; and the paling, whether fixed or temporary (as of hurdles), is the 
most convenient as a nurse-fence to hedges for immediate or temporary use, and for 
fencing in parka and scenery wlieie an air of lightness and freedom is a desirable object. 
From these simple or fundamental fences, a variety of compound ones may be formed. 
We shall consider tliem in the order of ditch or drain fences, hedge fences, compound 
hedge fences, paling fences, and wall fences. 

SuBSLCT. 1. Ditch or Dram Fences. 

2965. DUch fences, in theii simple and original state, were considered rather in the 
light of open drains than as fences. In a variety of instances, ditches are made for this 
purpose only, where there is no intention whatever to enclose the field. They are, how- 
ever, sometimes meant as a fence, but, in such cases, they are made very deep and wide ; 
and the earth taken out of them is sometimes foimcd into a bank, the heiglit of which, 
when added to the depth of the divch, forms a tolerable barrier. In general, however, 
the ditch is of greatest value when used in conjunction with other fences. 

2966. The form qf ditches is various some of them being of a uniform width both at top and bottom , 
others are wide above, and have a gradual slope downwards , a third kind have one side sloping and the 
other perpendicular For whatever purpose the ditch is meant, the sloping form is by much the best , as 
it not only costs less money in the digging, but is at the same time much more durable, and has a neater 
appearance Where open ditches are indispensably necessary for the drainage of the field, the sloping 
ditch is preferable to every other, as the sides are not liable to tumble in, or be undermined or excavated 
by the current of water, when proi>erly exei uted The slope should be considerable : perhaps never less 
than three, nor more than six, times the width at top that it is at bottom. 

2967. The simple ditch, with a bank qf earth, consists merely of a ditch sloping gradually towards the 
bottom; the earth taken out of it being formed into a bank on one side, leaving a sc areement, or pro^ting 
space, of six or eight inches, on the side where the bank is formed, to nrevent the earth fVom tumbling in 
and filling up the ditch 

2968 The bank of earth, with an upright facing of turves, and a slope behind. Is a very common sort of 
fence, and in some situations extremely useful , in making folds, for instance, for the confinement of 
sheep or cattle It is also valuable on the sides of highwa)8, for defbndmK the arijoining pounds, and for 
lay ing off ifiumps or belts of i^anting in the middle or corners of arable fields, for enclosing stack.yards, 
cotti^, gardi^ns. Ac 1 he front of the bank is made of a very slope with 
453 the turf pared of! f^om the surface of the sloping ditch, and the mounil at the back 

with the earth taken out of it 

296a The ho ha, or sunk fence, is calculated chiefly for fields that require no 
shelter, and wheie a uniform unbroken prospect is an object, as m the case in 
l^irdens and extensive lawns , but in all situations where shelter is wanted, the 
sunk fence ought to be avoided, unless a hedge is planted upon the top of it 
Sometimes a medium between the sunk and raised fence (Jig. 455.) Is adopted, 
which makes both»a durable and unobtrusive barrier. 
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Tke double dUcb, wttk a bank beiviee».(Jg- 4Ml), if not ofteh used, unteM in cntei where It Ik 
meant either to pjqnt hedges or trees on the betweeQ tbe dltehes. ConsUei^ as a fhnce, either with 
' ' ' or without a hedge, it has an advantage over the dngle ditch, as the earth 

taken out of the two ditches, when prmerly laid up, will form a bank of a 
somewhat formidable appearance, which cattle will not very readily 
attempt to break over. For the purposes of open drainage it is weQ 
adaptM, especidly by the sides or highways, where the lands have a 
considerable dc^ivity towards the road; uie ditch next the field, by 
receiving the water on that side, prevents it firom overflowing and washing the road,— a circumstaone 
which very ftequently happens in such situations ; while the ditch on the side next the ^oad, by receiving 
and carrying off the moisture that falls upon it, and which would otherwise lodge tMbre and destroy It, 
keeps it constantly dry and in good repair. Where double ditches are made in the Immediate vicinity of 
high grounds, or on the sides of highways, care should be taken to prevent the water firom the ftirrows or 
side drains fVom running into the main ditch at right angles. Where this Is neglected, much trouble and 
inconveniiil^e arise ; as wheti the water comes from a heigh^ during heavy rams, in^a straight line into 

nati 

requisite 

their opening into the main ditch. 

V971. The double ditch and hedge is now general in many parts of Britain, especially uprni what are 
termed cold lands ; firom an idea, that a single row of plants would not grow sumciently strong or thick 

to form a proper fence. The advocates for mis fence 
farther allege, that m addition to the two rows of plants 
forming a more sufficient fence, an opportunity is 
affbrded of planting a row or rows of trees on the mid- 
dle of the bank. (Jig. 455.) I'his fence is liable to 
many objections : the expense of forming the ditches, 
the hedge-plants made use of, and the ground occupied 
thereby being^double what Is ^uisite in a single ditch 
and hedge. From twelve to eighteen or twenty fbet is 
the least that is required for a double ditch and hedge : 
this space, in the circumference of a large field. Is so 
considerable, that upon a farm of 500 acres, divided into 
fifteen enclosures, the fences alone would occupy above 
forty at'res. By throwing up a bank In the middle, the 
whole of the nourishment, not only of both hedges, but 
also of the row of trees, is confined solely to that space, 
which, from its being msulatcd by the ditches, and elevated so much above the common surface, not only 
curtails the nourishment of the hedges and row of trees, but exposes them to all the injuries arising nrom 

drought, frost. &c. The idea c ' ‘ ' 

reason for suen an unnecessary 

are properly adapted to the soil a..« — „ . . . ^ . - 

preferred to have two rows, the purpose will be answered equally well with a single aiten, or even 
without a ditch at all 




Subsect. 2. Hedge Fences* 

2972. Hedge fences arc of two kinds ; cither such as arc made up of dead materials, 
or such as arc formed of living plants of some sort or 
other. 

297.3. Dead hedges (fig* 456.) are Aade with the 
prunings of trees, or the lops of old thorn or other 
hedges that have been cut down ; and are principally 
•intended for temporary purposes, such as tlie pro- 
tection of young hedges till they have acquired a suf- 
ficient degree of strength to render them fcncible 
widiout any other assistance. For this purpose the dead hedge is well adapted, and 
lasts so long as to enable the live fence to grow up and complete the enclosure. In 
many cases, however, dead hedges are had recourse to as tlie sole fcnc^, and where there 
is no intention of planting quicks, or any other hedge. ^ From their very perishable, 
nature, however, they arc found to be exceedingly expensive ; so much so, indeed, tbal^ 
after the first or second year, they cannot be kept in repair at a less expend ^an 
a fifth to a tenth part of the value of the land, and sometimes more. When dead 
hedges are meant for the protection of young live fences, if the quick fence is Ranted 
upon the common surface, the dead hedge is made in a trench or furrow immediateljr 
behind it, in such a way as to prevent tha sheep or cattle grazing in the enclosed field 
from injuring it. Where the quick fence, however, is planted upon the side of a ditdi» 
the dead hedge is for the most part made on the top of the mound formed by the eortb 
taken out of the ditch ; these are called plain dead hedges, being made by cutting the 
thorns or brush-wood, of which they consist, into certain lengths, and putting them mta 
the earth. We call them plain, in'opposition to other descriptions of dead hedges where 
more art is used ; such as the dead hedge with upright stakes wattled, and the common, 
plaited hedge bound together at the top with willows. 

fi974k A dead hedge i» made in thefoUowlng manner ;— ** A hedger and an asaistant are necessary for tfalf 
buslAess. The man cuts the stems of the thorns about three feet long, with the cult ing.bill or axe, as their 
strength may require, and he lays one cut piece above another, to form a bundle, taking care to add some 
of the small twigs to each bundle to thicken their appearance ; and be then compresses the whole with hla 
foot,.sothat the bundle may stick togetffer. He thus makes and prepares several bundles in readiness. 
The hed^r takes his spade, and, fixing on the part which the line of dead hedge is to occupy, he turns up 
a spadeAil of the earth, as whole as possible, as if he were digging a piece of ground of the breadth oftne 
spade. After he has laid this spadeftil of earth, so as a bundle of thorns may lean against it in an biciliilDg 
position, the man hands him one of the bundles over the breasted hedge with a fork. The biitt-end of the 
bundle goes into the spade-ftirrow, and leans ftrom him against the spadeftii which he has placed Thq ' 
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h^idgisr then lifts imotherspadeftil, and places it upon the root of the bundle, and prcsseb it firmly down 
with bis foot, which shpuld be fortified with a clog. He suits the inclination ot the dead fence to the 
quarter whence the heaviest winds preyail, as is invariably done in choosing the position of the stake and 
nse In this manner they proceed to form the whole line of dead hedge. As the fence proceedsa»thc 
hedger cuts all twigs that have a straggling appearance, with the bill, towards the fence, to give a neatness 
and finish to the work. This sort of dead hedge may be placed behind the thorns of a newly planted 
hedge, much nearer than a paling, as ftom the breadth of its top, and the sharpness of its spines, no beast 
can with impunity reach over it, to bite the twigs of the young hedge *’ {Quar. Jour. A^. toL L 
6ia) 

S$75. In respect to live kedgest they are mode either entirely with one kind of plants, or a mixture of 
different kinds j and for that purpose almost every tree or shrub known in Britain is either wholly or in 
part employed. The success of every attempt made to rear good fences will be found ultimately to depend 
on the plants being suited to the soil and climate, the preparation ot the soil, the time and mode of plant, 
ing, the age of the plants, their size, the dressing or pruning of tlie tops and roots before plantuig, weed- 
ing, hoeing, pruning, and after management ^ 


2976. The proper choice of hedge plants is of the first importance. Many failures in 
this part of the business might be^ enumerated; especially in the more elevated situations, 
where great labour and expense have been employed to raise hedges of hawthorn, which, 
after many years’ care and attention, were found totally unfit for such inclement regions. 
In such situations^ experience has now sufficiently proved that good fences can be 
reared in a short time with beech, birch, larch, and the Huntingdon willow . hedges of 
these kinds ought, therefore, to be the only ones used in hilly countries, dr upon cold 
wet soils ; the first three upon the dry soils, and the last, with the addition of poplars, 
upon such as are wet or marshy. In the low country, however, and in the less elevated 
parts of the uplands, the whitethorn will be found the best upon all tlie d»^, or mode- 
rately dry, parts of the soil ; especially the different kinds of loamy, sandy, or gravelly 
lands . upon cold wet-bottomed soils, however, beech, crab, birch, poplar, willow, and 
alder, may be used witli advantage. The birch, poplar, alder, and Huntingdon willow, 
are peculiarly calculated for the coldest, wettest, and most marsliy parts ; while beech, 
crab, &c, will be found to answer best upon the stifi' clays. Hazel, sweet-briar, moun- 
tain-ash, and indeed all the kinds of fon st-trecs that arc at present known to delight in 
dry soils, may also be successfully employed for making hedges in the low lands ; but 
whichever of these is used, it should, if possible, be witJioiit mixture. It is seldom that 
any soil, however good*, will be found equally favourable to the giowth of plants opposite 
in their nature's ; this circumstance alone will render their growth unequal, and of course 
make the fence faulty and defective. Tliese defects in the fence, and inequalities in the 
growth of the plants, will increase with time, become every day more apparent, and be 
every day more sensibly felt ; as the plants which have thus acquired the ascendancy 
will continue to keep it, and not only shade the weaker ones, and prevent tliem from 
enjoying the influence of the sun and air, but also deprive them of nourishment. Inde- 
pendently of 'these considerations, there is another, it is observed, of equal, perhaps 
greater, moment, that requires to be mentioned ; allowing the soil to be equally favour, 
able to tlie growth of the whole plants of which the mixture consists, there are certain 
plants which are highly inimical to the growth of others, when planted in their 
immediate vicinity ; ivy and honeysuckle, for instance, when mixed with thorns, or other 
plants in a hedge, never fail to destroy such of the hedge-plants as they fasten upon ; 
indeed moss, which is known to be one of the worst enemies to all hedges, is not more 
dangerous nor more certainly ruinous even the different kinds of sweet-briar, virgin’s 
"^bower, brambles, briony, cleavers, &c. have the same effect ; and in the end never fail 
to produce a gap in that part of the hedge where they grow, by smothering the other 
plants. In general the common hawthorn (Crataj'gus Oxyaedntha) is tlie best British, 
and we might even say European, hedge plant. The black or sloe thorn (Priknus spi- 
ndsa) is perhaps next in excellence, as far as the strength and durability of the fence is 
concerned ; but unfortunately it throws up suckers in such abundance, as to encroach 
rapidly on the adjoining surface. The common hawthorn, like all plants raised from 
se^, produce's innumerable varieties : some of these arc much more abundantly furnished 
with prickles, and some grow much faster than others ; and it might be desirable to save 
the seeds of fast-growing prickly individuals in preference to those of such as arc less 
prickly or of slower growth. The smoothest, however, may be considered prickly enough 
for all ordinary purposes. Like all the ligneous plants of the natural order to which it 
belongs (IZosiccsf), the thorn grows readily from cuttings of the roots. 

2977. The preparation of the soil for hedges is one of those points intimately connected 
with, and, im^d, essential to their success. Except in a very few instances, however 
poor the soil may be, or however strong the cohesion of its parts, no attempt is made 
either to break that cohesion by tillage, or improve its quality by enriching or alterative 
mitfiares : the young plants being for the most part laid upon the old surface, which has 
Mhaps never been opened by the labour of man, and their roots covered with the earth 
^eu out of the ditch, consisting very often of the poorest and coldest clay, or of earths 
loaded with iron or other metallic impregnations. To those who have considered the 
natter with the smallest attention, the fate of such a hedge vrill not appear doubtful : 
the surface upon wliich tlic plants are laid will be so hard and impervious to the roots, as 
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to predude the possibility of their penetrating it ; of course, their only chance of either 
extending themselves, or procuring nourishment, is by spreading out between the surface 
the mound made by the earth token out of the ditch, or by striking up into the 
mound, where, though the soil will be sufficiently open to admit of this, the routs, in 
place of finding an establishment in a situation friendly to their growth, will very often 
be either starved or poisoned. * 

2978. With respect to the age at which hedge plants ought to be used, it is very common, 
especially where young hedges are made with thorns, to plant them of one, two, or three 
years old, seldom exceeding this last age. Plants of tliis description, when put into the 
earth at a proper season of the year, upon land well prepared, if they are afterwards 
carefullv kept dean, and the earth soft and loose, by regular weeding and digging, 
seldom lul to make good fences ; such young plants, however, are, it is observed, long 
in a state of infancy, and require great nursing and the most complete protection to 
bring them to perfection, and are liable to bo either much hurt or totally destroyed by 
many accidents that would produce little or no effect upon older and stronger plants. 
Much time might be saved in the rearing of hedges, and the fences be much more perfect 
and useful, if older plants were employed for that purpose. TJiree years old is certainly 
the youngest that should be planted, and if they are even six or seven ^ears old, so much 
the better the prevailing idea that plants of that age will not thrive if transplanted, is 
totally unfounded. Thoms of six or seven years old, in place of being no thicker than 
a common straw, will be at a medium more than an inch in circumference : we leave 
tliosc who are judges to determine how far a plant of this last description will be 
superior to one of two years old, and how much sooner it will answer the purposes of a 
fence. 

2979 /» respect to the stxe qf thorns or other hidge plants, it may be necessary to observe, that, when 
the plants arc once obtained, they should be separated into sorts, according to their size and apparent 
strength, picking out the largest first, and so on downwards Tins will be attended with several very 
material advantages, which those who have made observations on the subject will very readily under- 
stand Plants of the same size and strength, when pi iiitcd together, keep pace with each other , no one 
of them takes from the earth more than its own share of nouriahmcnt, of course the growth of the whole 
is regular and uniform , and the hedge, when an ived at a certain age, beiomes a substantial efficient fence, 
of an equal height throughout, and free from gaps whereas, when no paine have been taken in assorting 
the plants, and they are planted promiscuously, great and t>mall, strong anu weak, the consequence is, that 
the strongest plants very soon outgrow such as are weaker, and not only overtop them, but also deprive 
them of that nourishment which they so much require , as the hedge advances m age, the evil becomes 
greater, innumerable gaps appearing throughout the whole line of the fence, and small stunted plants 
interspersed with others remarkable for their strength and luxuriance 

2980 This assorting hedge plants has a farther advantage , namely, that of putting it in the power of 
the person who plants tne hedge to put down the large, strong, health v plants upon the poorest part of the 
line of the fence, and to set such as arc smaller and weaker upon the nrher and more fertile parts. He 
has it also in his power, by a more carcfbl preparation of the soil, and bestowing a greater proportion of 
manure upon the spaces where tlic small plants are set, to give them that nourishm^t and assistance 
which they require, and which would very soon enable them to form a fence equal to the part occupied 
by the strongest plants 

2981. In regard to the dicbsyjg and pruning of hedge plants before they are put into 
the earth, there is perhaps no part of the system of managing them, or forest treesj more 
huitful and defective than that now pursued in the common nurseries. It is a very 
common practice with nurserymen, in the spiing, when they wibh to clear tlicir ground 
for other purposes, to take up great <fuantities of thorns and otlier hedge plants and 
after pruning tlie tops, and cutting off nearly the whole of the roots, to tie tliem up in 
bundles, and lay tliese bundles in heaps till they arc called for. In this mutilated st^te 
they often remain for many weeks, with the mangled roots n&ked and unprotected, 
exposed to every inclemency of the weather, before they are sold. In place of this 
treatment, the defects of which are so obvious, and the consequences resulting from it so 
hurtful, no hedge plants should be lifted out of the nursery-ground till the day, or at 
most a iew days, before that on which they arc to be replanted ; and in place of the severe 
pruning and dressing already mentioned, every loot, even to the smallest fibre, should be 
carefully preserved, and the use of the knife confined entirely to the necessary curtailing 
of the tops. Where this care is taken, and the plants are put into the ground at a pro- 
per season, they will suffer no kind of check, and when the spring arrives will grow 
luxuriantly and with vigour. 

2982. In the after-management of the hedge, complete weeding, loosening, and laying 
new earth to the roots, for tlie first three or four yeairs, arc indispensable requisites : for what- 
ever pains may have been previously taken in dunging and summer-following the soil, 
unless it be properly attended to and kept clean afterwards, this dunging and summer- 
fallow, in place of being useful, will prove hurtful to the fence ; as the manure and 
tillage, by enriching and opening the soil, will encourage and promote the growth 
of weeds ; which, under such peculiarly fortunate circumstances, will become so luxuriant 
as either to destroy the hedge, or matenolly ii\jure its growth, unless they bO krat down 
by frequent and complete cleanings. In loosening the earth about the roots of hedjMs, 
whether old or young, it will be of advantage, if there is soil enough to lay up a lew 
inches of it to the roots ; this ft-equently done, encourages them to push out branches near 
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the bottom, which prevent tliem ft'om growing thin and open, — a fault to which, if due 
paaits are not taken, almost all hedges are liable. 

2983. On ihe pruning and after-manxtgemerU of hedges will depend a very Considerable 
part of their beauty and future value. There is, perhaps, no part of the subject upon 
wliich a greater contrariety of opinion at present prevails, than the age at wliich the prun- 
ing of h^ges ought to commence, the manner bf that pruning, or the season of the year 
at which it may be given witli the greatest posrible advantage and the least risk , the prac- 
tice with some is, to prune, from &e first year, not only the lateral branches, but the tops 
also $ they give as a reason, that cutting off the extremities of the shoots contributes to the 
thickening of the hedge, by making them push out a great number of new ones. The 
fallacy of this argument, and the mischief with which the practice is attended, we shall 
afterwards have occasion to notice. As to the manner of pruning, and tlie form of the 
hedge, these seem, witli many, to be matters of indifference ; no attention being paid to 
dressing them in such a way as to have them broad at bottom, and tapering gr^ually 
towards the top . many of them being of one widtli from top to bottom, and not a few 
much heavier and broader above than they arc below, it is obvious that such hedges can 
neither look well nor be useful. 

S9B4k The season at which they are trimmed \s in many tnfatanres an improper one, for, in place of 
choosing the time when the plants arc least in danger of suflVring from sn ufilision of thcir juices, 
which 18 either at a late period in the autumn, very early in the spring, ut about midsummer, the 
pruning is given late in the spring season, when the sap is flowing the check and injury they must 
receive horn having the whole of their extremities cut off at this period may easily be conceived. In 
sneaking of the treatment of hedge plants before thev arc put into tlic ground, notice has bcf*i taken of 
the necessity of preserving the roots as much as pubsihle, and at the same time shortening the tops : the 
Utter operation has two good effects; by curtailing tiie tup and branches, the roots have less to nourish ; 
and by leaving only two or three inches of the top abme ground, in place of growing up with a single 
atem, it sends out two or three , and as these strike out from tiie plant so near the earth, each of 
them has the same effect, and strengthens the hedge as much as the original stem would have 
done by itself, with this addition, that, in place of one prop or support, the hedge will have three 
or four 

2985 After this JirU pruntnfty however, no hedge should be touched, or at least very gently, for 
some ycais: from inattention to this circuintitame, and from the injudicious application of the knife 
or shears at an early period, many yuung hedges are rendered Uheless, which, under difTercnt treat- 
ment would have made excellent fcMices, with half the trouble requireil to destroy them. The practice 
of cutting over the tops yearly, which is done with a view to render the hcHlge thicker and more 
perfect, is one uf tlioie mistake^ which we would natuially have supinised connnun sense and observ. 
atiOQ would have sooner coirected, the effect produced being, in almost eveiv instance, the very 
reverse of what was intended Shortening the main stem of a thorn or any other plant makes it 
throw out a number of small stems immediate 1\ at the place where it has bc'en cut, and it this 
operation is repeated once or twice a year, every one of these is again subdivided, as It were, by sending 
out more branches thus in a course of years, during which the hedge makes very small progress 
upwards, if it be examined, instead of being found to consist of strong vigorous plants, with a gocxl 
main trunk, each reaching fVom top to bottom of the hedge, and a bufficient number of lateral branches 
throughout the whole length of it, it mil he lound, by such repeated cuttings, in the same stunted 
situation as certan young trees and shrubs that .ire frequently cropped by sheep or cattle From the 
repeated crops of young shoots which the tops send out after every clipping, and the great quantity of 
nourishment necessary to su|)port such additional numbers, the lateral shoots at the bottom, upon the 
strength and number of which the value of the hedge in a great ineasure depends, are stinted in their 
growth, and soon die , the hedge, of course, becomes open and naked at the bottom, and consequently 
useless as a fence. * 

2988. From the Jirst year of plantingi till the hedge hoA rueri to the hetghth of Jive or su 
feet, the main stems ought to be left untouched, and the pruning confined solely to the side 
branches, leaving those next the root pretty long, and gradually tapering towards the 
tpp : tills pruning of the side branches will make them send out many new shoots 
from their extremities, which, by repeated trimmings, will become so thick as to fill 
up every interstice from top to bottom of the hedge ; while the main stems, by being 
left untouched, continue their growth upward, till they arrive at the necessary height, 
when they may have their extremities cut off with perfect safety. When a hedge 
has attained the wished-for height, all that is requisite afterwards is cutting the sides 
regular with a hedge-bill, preserving it pretty broad at bottom, and drawing it gradu- 
ally to a point at top ; this form of a hedge is pleasant to the eye, is wtU calculated 
to stand the weather, and becomes every year stronger and thicker. A hedge of this 
sort in full leaf has the appearance of a solid wall ; and, when viewed after the 
leaves arc shed, presents to tlie eye a set of massy growing piles, so strong and 
formidable as to bid defiance to any attempts that may be made to break through 
them. 

2987. In the management <f old hedges, the above directions and observations ap- 
ply, with strict propriety, only to such as have been regularly attended to from the 
time of their being plantcsi ; as there are, however, innumerable hedges in the king- 
dom, which, by being neglected, have grown up to a great height, have become open 
and naked below, and bushy and unmanageable at top, it is of consequence to point 
out the means of reducing such hedges to a moderate scale, and rendering them use- 
ful. , Thia purpose can only be effected bp cutting them down, and procuring from 
Otumps a growth of new shoots, which, with proper management, will soon make 

aetlbct fence. If the fields enclosed by such hedges are alternately in pasture and 
timige, the period most proper for cutting them down is when the fi^d is to be 
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ploughed. Under a com-eropf the confinement of the stock is no longer en object $ 
and by the time the field is again brought under pasture* the hedge, if properly 
treated, will have acquired strength enough to become a good fence. This operation 
i^performed in several ways. 

S988 In thefint method qf cutting over old hedgee^ the plants are cut ever about a yard above the sorihee 
ifig 457.), and the hedge is left m that statll without any other pains being taken with It; it baa 
originally been good, and the plants thick enough at bottom, this 
kind of cutting will answer the purpose perfectly well, and in a few 
years the hedge will, with proper dressing, become both a neat and a 
motul fence But in this mode, when there has been a deficiency of 
plants, and the hedge is cut over in the manner abo^ e mentioned, 
innumerable gaps will appear, which, without some art, it will be 
impossible to hlf up It has alM< this farther disadvantage, that If 
c tner horses or cattle attempt to leap into, or out of, the enclosure, 
the sharp points of the stakes are ipt to run into their bellies, this 
accordingly often happens, and many valuable horses and cattle are 
killed or greatly injured by such means 
2089 A preferable mode qf cuftmg down old hed^ *8 to cut a fourth part of the plants over, to the 
^ height which the fence iS intended to be 

^ ’ made, another fourth about six inches 

high f and to bend down and warp the 
Ti inainder with the upright sterna ('flg 
458 ) 1 his method very eftectually cures 
Che gaps and openness below, and with 
slight attention soon makes a good 
tcncc 

2990 d third way qf cutting ovt t old hedges is th it ot cutting them close by the surface • this practice, 
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as the young shoots sent out feom the stumps, by being so near the ground, will in some measure remedy 
the de/^U occasioned by the want ot original plants , whereas, when the old plants are cut at the distance 
of about a yard or four feet above the mrlace, the young shoots produced by the cutting will be so high, 
as to leave the hedge open at the bottom . , , ^ ^ . «... 

2991 The la^t method qf cutting down old hedges^ and winch is yet but very little practised, is first to 
cut them down even with the surface, and afterwards to cover the stumps completely over, with the earth 
taken out ot the ditch, or fiom the road-side When this is laretully done, it is asserted that every single 
stump sends out a great number of young vigorous shoots, each ot which, by branching out from below 
the suTtaco, sends out roots, and acquires an establishment for il<telf , by this means the bottom of the 
hedge becomes so thick, that neither 4ieep, cattle, nor indeed any animal, can break thiough it 


2992. In whichever these ways the hedge ts cut down, the directions formerly given 
for the management of yowig hedges should be strictly attended to. As soon as the 
young shoots have made sonic progress, the side branches should be trimmed, and the 
hedge put into a proper shajic, preserving it broad and full at bottom, and tapering 
gradually towaids the top. The same caution is also to be observed with regard to the 
upnglit shoots, none of which should be shortened till the hedge has attained the wished- 
for height. It IS surjirising wliat close beautiful fences are raised in this way in a few 
years, from the stumps of some overgrown useless hedges ; which, at tlie same time 
with their being naked below, and of course faulty as fences, occupied four times the 
space they ought to have done, to the great loss both of the proprietor and fanner. 

2993. Filling vp gaps in fudges. WJien ifoung hedges aic planted, if the plants made 
use of are of a nature smted to the soil, tlic hedge may be kept free from gaps witli very 
httle trouble; for that purpose it is, however, necessary, about the end of the first 
autumn after the hedge has been planted, to examine it caiefully throughout its whole 
extent, take out such plants as are either in a deca) ing sickly state or those that are 
actually dead, and hll up the spaces they occupied with the strongest and most vigorous 
ones that can be found . where this care is taken for the first two or tliree years, there 
will be no defects in the hedge, which will be uniformly thick and strong throughout. 
Thus far of young hedges ; but w hen old fudges arc meant to be cut down, that have 
many gaps or open spaces in them, so wide as to prevent the possibihty of the young 
shoots filhng them up, some expedient must be had recourse to, in order to render the 
fence complete. 'I'his purpose may be answered in difierent w ays ; the easiest and 
indeed the most common method is, for the hedger, when he comes to a place where any 
of the plants arc wanting, to take one of the strongest plants next to it, and after giving 
it a gentle stroke with tlie hedge-bill, to bend it across the opening, and entwine it with 
the thorns on tlie opposite side , indeed, as has been already stated, some have a custom 
of cutting down only a fouith part of the stems, and warping tlie remainder with thes^ 
which appear like st^cs driven into the earth. Where the hedge is shortened to within 
three or fbur feet of the ground, both of these methods answer pretty well, and the 
openings which would otherwise have been left, arc in some degree filled up ; but when 
the old hedge is cut close to the earth, other methods of supplying the defects become 
necessary. One very simple, and at the same time very effectual mode is, first to dig the 
ground pretty deep with a spade, knd afterwards to take two of the strongest plants pur- 
posely left uncut, one from each side of the opening, and removing the earth from their 
roots so as to loosen them and admit of their being bent down, to lay them close to the earth 
in the opening ; they should then be fastened down with wooden hooks or pins, and 



^nlir«ly covert throughout tho whole of their length with eartli. Where tli» is pro- 
peily etecuted) the pliints so laid down send up a great number of youug shoots, which 
"veiy soon fill up the vacancy : where it is praised upon a hedge that is cut over close 
by the surface, no other care is requisite ; but when it is done with hedges that ore cut 
at three or four feet above it, there will be a necessity for placing a temporaiy paling in 
to protect the young shoots from injury till they acquire a sufficient degree of 
strength* In cases of emergency the stronger roots of thorns and crabs will, if their 
extremitiut are brought up to the surface and then cut over an inch above it, throw up 
vigorous shoots and fill up gaps. 

3994. To mend the defecie of an old hedge with success, two things are absolutely 
hecessaty : the first is, that the whole of the roots of the old plants, which extend them- 
selves into the opening, be entirely cut off; the next, tliXt the hedge shall be cut down 
dose to the earth, for at least a yard or more on each side of it. By cutting away tlic 
roots which extend themselves into the opening, the young plants are prevented from 
being robbed of their nourishment ; and cutting down the old ones, for a little distance 
on each side, keeps them from being shaded, and allows them to enjoy the full benefit of 
the light and air . cutting down so much of tlie old hedge, no doubt, renders tlie opening 
larger, and of course requires more paling to supply tlie defect ; but this extra expense 
will be more tlian compensated by tlie success with which it will be attended. In many 
instances, these vacancies arc filled up with dead wood ; indeed it is a common practice, 
after a hedge is dressed, to cram the greatest part of the prunings into these spaces, and 
under the bottom of the hedge, where it is any way open or naked. The lj'M perverse 
imagination could hardly suppose any thing more absurd ; for, if it is the wish of tlie 
owner that the plants on each side should send out new branches to fill up the openings, 
the purpose is completely defeated by cramming them full of dead brush- wood, which not 
only excludes light and air, and prevents the extension of the branches, but, from the 
violence and injury that is committed in thrusting in dead tliorns, tlie plants are often 
materially hurt ; and when this brush- wood decays, the opening, in place of being 
diminish^, is considerably enlarged - the mischief is the same where they arc thrust 
under the hedge, — a practice which, when continued, never fails to render it naked at 
bottom. The use of stones for mending hedges is equally absurd and pernicious. 

2995. In every operation of this kind, where old hedges are cither cut over or bent 
down, the ground on each side, as soon as circumstanics will admit of it, should be 
completely dug, cleared of weeds, and the earth laid up to the roots of the plants. It 
is surprising what luniierous and luxuriant shoots the stumps send out, when managed 
in this way , while, on the coutrary, when these necessary operations are neglected, fewer 
shoots proceed^ from the old tiunks; and, of these few, a considerable proportion are 
choked and destroyed by the weeds and other rubbish in the bottom of the hedge. 

SoBSEOT. 3. Compound Hedge Fences* 

2996. The single hedge and ditch, with or without paling, differs a little in different situ- 
ations : the ditch varies in depth and width ; the thorns are for the most part placed upon 
the common surface, upon what is termed a scarcement, or projection of six or seven 
inches, on which they lean, and whicu serves as a kind of bed when they are cleaned, 
ana prevents the earth from the part of the bank above from sliding down into the ditch. 
Some object to tliis scarcement, alleging that it increases tlic difficulty of cleaning the 
hedge, and increases the growth of weeds ; both of which statements are correct ; but to 
counterbalance them, it is alleged, and with truth as far as we have been able to observe, 
that the scarcement mode retains tlie soil better about the roots of the plants. It is a 
practice in some parts of Norfolk, in planting hedges in this way, to coat the face of the 
bank and the projection with loamy eartli from the bottom of the ditch made into puddle. 
This acts for a year or two like a coat of plaster, and prevents tlie seeds of weeds, which 
may be in the soil under it, from germinating. It also retains moisture ; but the 
difficulty is to meet with a clay or loam that, when puddled and thus applied, will not 
crack with the summer's drought and winter's frost Some have applied common lime 
plaster for the same purpose ; others road stuff ; and some plant in the face of a wall of 
stones, or bricks, or between tiles. 

2997* Stephens's mode of forming and planting the single hedge and ditch differs some- 
what from the general practice : it is given at length in the Omrietiy Jowmal of 
jdgncvUure s and as it is most valuable from the minutioi of its detoBs, and their suitable 
nail to all countries where thorn hedges arc grown, we shall here transcribe all Its 
Ibapoftant features. 

Jmptemenis. ** Let three poles, made of dry dr to prevent their warping, be provided, of about 
ifillich and a half In diameter, and Arom eight to ten feet in length Ixtt one end of them be shod with 
and let them be^nted at top with white and scarlet colours, as these edlouts are best dis. 

by their brtgntnesi and contrast In a dull day. Three poles will setve to run any Hne straight 
a level piece of ground ; but as irregularities in the ground will often occur, it will be necessary, m 
' to fhrmount them, to have two or three poles more A strong nail of Iron at one end ot a stout 
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line at least seventy yards long, and a strong iron pin at the other end of it, will be necessary A rule of 
wood SIX feet long, divided into feet and inches, to measure the breadth of the ditch : and a piece of wood 
tastened at right angles to one end of it, to serve, when measuring the breadth of the ditch, Co mark U oA* 
square from the line A plane-table, by which to set off the lines of hedges parallel to each other, where 
that 18 required ; and an iron measunng-ciiain, with winch to mark equal lengths on the pArallel lines 
across the fields by which tJie parallelism of the hues of hedge is determined, and to measure the whole 
work when executed, will be found very useful A few painted pins of wood, with hooked heads, to direct 
the line of the hedge in a curve, must also be iltovidod. Three men equally matched carry on the work 
to most advantage ; and each must be provided with a spade, a hand 

t ick to pick tlic sides, and a ditcher's shovel 459 ), to shovel the 
ottoiii of the ditch, and beat the face of the hedge-bank} a foot, 
pick (Jig <ltK) ), to raise the boulder stones that may appear in the sub. 
soil, will complete the whole implements necessary lor the work. The 
shovel IS one foot broad and one fr *■ long, tapering to a point, with a 
shaft twenfy-eight inches long I .ic foot.pick stands three fott nine 
Inezes high The tiainp [Jig 460 o), which is movable, and can be 
placed to suit the foot of the workm in, is placed about sixteen in^l^ 
from the point, which tapero. and is iiu lined forward The iron is three 
fourths of an inch at the eje through which the handle passes, and is 
an inch and a qua ter at the tramp where it is stoutest and thickest 
1 he plane-table is useful for squaring the land, when it is to be ndged 
up Ihe poles aroalwais used for marking off the breadth of the ridges, 
and the line and chain will be of service in marking off and measuring 
drains 

Plants The plant that is universally used for thorn-hedges is 
the whitethorn, hawthorn, or ma> thorn (t’fafw'gus OxyacAmha). 
Thorns ought never to be planted in a hedge, till they have been transplanted at least two years from the 
seed-bed, when they will nave generally acquired a girth of one inch, and about fifteen inches of length, 
the stem from root to bianch licing about six inches As thorns are always planted too thick in nursery 
beds, in order to save room and draw them up quicker, 1 would adiisc their being gut from the nursery at 
that age, the year before they are intended to be planted as a fence, and pluiited out in lines of am]>Ie space 
in any garden or spare piote of ground where the soil is deep and free By this process the stems will 
acquire a cleaner bark and greater strength, and the roots will be covered with an additional number of 
fibres , the constant effect ot transplanting being to cause the production of numerous short fibrous roots. 
'Ihe freedom and eeleiity with which the pi mts will grow alter this prejMra tor y process, will amply repay 
the additional trouble and expemse But whether the > be kept another j ear in the ground before they are 
planted or not.tbev should be immediately loosened out ot the bundles of 21)0, in which they are sent from 
the nursery, and laid out in rows on the earth, in a convenient dry {lait of the ffelei, and the earth well 
heaped about them to prevent the hbres bcMiig injured by the frost 
3(0) Pieparation of the giound It were unreasonable to supjxise that hedges will grow luxuriantly, 
and soon become fen ( cs, if the ground on which they are to grow be not previously prei>ared for their 
reception If they are to be planted on land that has been under the usual rotation of crojiping on the 
farm, no further preparation is necessary as to fallowing and (leaning it If the line of hedee runs along 
or parallel to the ridges, the best period to commence planting in the rotation, is when the lea-ground is 
to lie broken up for oats, as lea-ground makes the hrmest hedge-bank, and no protecting ftntc will be 
required on that side till the field is again laid down to grass But should the line of hedge run across 
the ridgc^ at whatever angle* to fhem, the furrows will have to bo made up to the level of the crown of the 
ridges, and the unequal shi inking of the earth in them will cause the beautifully continued line of hedge 
to be uncquallv depressed at the furrows , and much trouble, and, of course, expense, will be thereby in. 
curred, in making drains to let off the water in each furrow through the hedge-bank, should the ground 
slope to the back of it In such circumstinccs, 1 would advise the delay of planting at that time, and to 
wait till the land is fallowed and laid down again to grass, when the spare for the line of hedge can be 
raised up longitudinally to the breadth required , theground on each 'lele of this hcdge-ridgethcn forming 
the licad-ridgts of their respective fields Ihc delay thus advised on this jiarticular line of hedge, need 
not cause any delay in the period of fencing the whole farm, for a line in another field, which is to be 
broken up from le*i, and along the line of which the hedge is to be run, may be taken in the mean time, aa 
It 18 cert iiijly not t'ssenfial to the well-being ot the hedges, that the fene uig of a faim be begun on one side 
of it, and earned successively through every adjoining held It is much better to fence a farm by fields 
which lie* ready ioi the work, taken promiscuously, than to run the risk of crossing furrows with a hedge, 
bank, winch, from the n iture of ridgrs, will inevitably intercept surface-water, the injurious effects of 
which will soon appear upon the growth of the young hedge, in the shape ot mildew and fog Should an 
old turf.wall, or the site ot one, cross a line of hedge, every partii le of the old turf must be removed, and 
fresh earth from tlie ticlil, or clsewhcie, brought in its place , for no kind ot tre.itment will render, for a 
great length of time, the soil oi an old turf-wall congenial to the growth ot thorn plants Indeed, so im. 
pressed am 1 with the truth of this opinion, from sheer cxiierieuce, that, sliould the line of hedge coincide 
with the line of an old tuif-wnll, I would advise that the line of hedge be bent so much as to avoid It, or, 
what IS better, and better looking, that the whole line of hedge be put so much in advance or arrear of 
the originally intended line, as to avoid the turf-wall altogether. "Whether the sterility of the soil from 
old turf-walis arises from its excessive dryness and pulverisation, I do not know , but such soil is no 
sooner manured or limed, than the moles immediately commence their oix^rations, and turn the whole Of 
it Inside out It is known that manure will not combine intimately with soil in such a state, and perhapB 
its confined heat m the dusty soil may encourage the hatching of the larvtc of insects, in quest or which, 
as food, the moles, — “ lhat mining race," as Cowper calls them, — set so earnestly to work. 

3001. Division qf the line qf hedge Lines of hedge passing through cultivated land, in a north and south 
direction, sliould run in straight lines, and parallel to each other, by which means alt snort ndges unequal in 
length, and the ploughing of which consumes much time, will be avoided in every field of the farm, except 
those which arc at its extreme end , and lines of hedge, which are drawn 
east and west, on the crest of undulating ground, on which situations hedges 
foi m the most effective shelter, should also run straight : and, where these 
two lines inteisect each other, and where, ot course, the corners of four fields 
, will meet, a space should be rounded off, and planted for ornament and 
I additional shelter, at little sacrifice of ground. [Jtg 461 ) Some may 
object to the formality ot such things, but they look well, and, as a shelter, 
they arc invaluable in exposed situations, where only they should be mode. 
Formality, however, can never be out ot keeping any where, in so artificial 
, a thing as a < ultlvated farm Lines ot hedges which he in an cast and west 
direction need not necessarily be made* straight or parallel to one another, at 
I least the seme strong reason, to save time in work, does not apply to them, 
as to those which are parallel to the ridges, which are invariably made to nm 
north and south, fur reasons well known to farmers. Indeed, In case of a 
hollow piece of* ground, parallelism in fencing is impracticable, as the hectee- 

ditch must follow Uie ‘^devious course’’ of the hollowed line ofdecUvfty. 

Should a hedge be desired to fence round a rough, moory, or rocky part in a field, or along the^ge of 
a moor or plantafloii, let it be planted on the i iiltivated ground only , the yielding up of the good 
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S ere of nound will be soon repaid in value, by the quick growth of the hedge into a fence and shelter 
n the other hand, if it be ncceswry to run a line of hedge through a moor, or waste piece ot ground, let 
the ground be, in the first place, pitted in the line of hedge , and it it is discovered that the sward grows 
upon a loamy soil, of whatever tenacity, to the depth of a spit of the spidt, thorns may safely be planted 
upon it, with a prospect of their becoming a fence Should the soil be very thin and ferruginous, but the 
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expense of the trenching' and dung If the dung be not sufiiuently rotted by the potato crop, owing to 
the state of tho weather, rather take a crop of oats after it, than run the risk of planting the thorns among 
undcconmosed manure 

fi002 PlanltHg the hedeie If a line of lence is to be straight, let the poles be in as straight a line as 
possible from one end ot the line to the other Should the ground be quite plain, this lan be done 
witli great accuracy , but, should an elc\ ation or a hollow, howc v cr sm ill it may be, intervene, great care 
IS necessary to preserve the straightness of the line , as, without it, the fence may be made to advance 
upon the true line in the hollow, and recede from it on the elevitioh I here is an instrument used by 
surveyors, which guides them in these dilfieulties , but without it, poles thickly set will perfectly well 
preserve the proper direction In case any evil disposed persons should shift the poles during the iii{,ht, it is 
a good precautionary measure to drive stout short pins into thk ground at the side of the poles, to serve 
as marks. Having set the {loles si as to please the lye, take then the reel and cord, and, fastening 
Its pin hrmly into the ground at that end ot the line of feme vvhore you wish to begin, run out the 
cord to Its luli length, excipt a small pieie, which should be twisted round the shank of the reel 
lie sure you guide the cord exactly along the bottoms ot the poles, and, should any obstacle be in the 
way of it, such as twigs, tufts of grass, stems ot plants, sU nes, Ac remove it with the spadi, then draw 
the cord with considerable force till it has stretched out as fir is it ean, and then fasten the reel flnnly into 
the ground As the least obstruction on the ground will cause the cord to deviate from the right line, 
lift it up about three feet high iii the middle, keeping it close by the sides of ** e poles, and let it fall down 
suddenly to the ground, when, it is probable, it may lie as straight as practicable Tlacc a rather heavy 
stone here and there u^ii the cord to prevent it t h inging its position, and then t ike a ^pade, and cut, or, 
as It IS technically said, “ rut, * the line of hedge bed behind the coid, with your tacc tovi "t the ditch, 
taking care not to cut the cord with the sp ide 1 akc then the rule, and, with its cross>head, t oft the 
breadth ot the ditch at right angles from the rutted line lour and i halt lect, first at both ends, ind then 
here and there, and mark the intermediate pi ices with pins, which will serve to check any rcmtrkable 
deviation at cither end , and streteli the cord ilong this hue in the same manner as on the other, and rut it 
also with your fate to the ditch Remove any iiiternicdiate poles along the lines in question, and the 
ditch 18 thus marked out ready lor the funning of the thorn bed When iboiit to form the for the 


tliorns, that end of the hue must be chosen tor commencing the work which best suits the hand of the 
workman Iherulcis that with whichever fxt he tr imps, or with whichever hand he grasps the shank ot 
tho snide, it is that which is farthest (rum the thorn be 1 If he tramps with tho left foot, his right hand 
will hold the eye of the spade, and will of course be next the hedge, and vice versa 11 use now a sod 
along the marked line of tiic thorns, five or six inches thic k, and broader than the spade, and lay it over 
on Its liack, grass to grass, along the edge ot the marked line , beat it doun with the back of the spaile, 
pare its nearest edge, as it it were a eontinuition ot the inclination of the side of the ditch, and beat it 
also, and smooth it, then pare away the uppei lice ot the inverted soi, keeping its edge next you 
(which should be cut sharp with the spade) the highest and sloping the back of the so 1 down towards the 
iiack of the hedge Place another similar sod quite close to the end of that now placed , use it in the 
same manner , and continue so with the rest, going backw irds so as to see your fiinshecl work before you, 
and taking care to connect all the sods together as neatly as if they were only one W hilc the prineipal 
labourei, or hedger, as we shall call him is doing this put of the work the other two should be stripping 
the sods from the surface of the whole ditch, an I throwing them imTncdiitcIy behind the inverted sod, or 
thorn bed, as it is called Ihc sod first ruse 1 and inverted, and which is meant for the bed ot the 
462 4 ntU, thorns, should be tiken up as entire as possible, but the more 

comminuted the others aie, the better for vegetation I his con 
m vjjfjiK a ducts us to the end rt the first part ot the work, a vertical 

r which (jig 4k 1) represents the surf tee ot the ditch with 

^ ^ the sod removed (rt), the sod in its new position inverted (6), and 

the turfy mould thrown off the surf icc of the ditch (r) 

3003 Pfepanng of /fit thorns to plant Ihe thorn i lants {Jig lti.J ), us they arc taken out of the layer, 

3 with their top and root and fibres on, must be prepared for planting by 

J cutting ofT the tops {Jig 4fj4 ) Jo areomphsh this, take the plant, 

ff and, grasping it firmly in the left hand, inimed atciy above the root, cut 

I 464*'^® stem through above your hand with a shar]> knilt giving the cut an 
' K ^ ^inclination upwaids, tow irds the top of the pi int, and the tut thus made 

1 will be about five inches from the root C ut iwav the long pirt ot the 

a«tl of the diseised or injured parts of the roots and fibres. 
463 Bury or turn the tops which arc tut oft, as they arc very troublesome lu 

she tp s wool , but if they are not completely covered up with earth, they 
' ' fj will vegetate Take great e ire in a frosty d iv to cover up the prepared 

^ i vV roots in earth, as frosted roots will not vegetate In such a day, take 

V but a tew at a tune out of tlic layer, ind as soon as these are cut ready 

for planting, relay them immediately in the earth In frosty weather, avoid planting in the 
afternoon, as you will probibly not have time to cover the plants with a sufneient quantity 
of earth on the thorn bed, to resist the effects ot frost Indeed, in such weather, when the 
ground is becoming hard, leav e oft the work altogether, not onl;^ on account of the unfitness of the earth 
for work under such circumstances, but of the chilliness of the frostctl eirth probably injuring the fibres 
On the other hand, in dry weather in soring, when the hedge is to be planted on dry land, put the roots 
of the prepared plants in a puddle of earth an 1 water, in a shady ]>lace, for some hours before laying them 
on the ihorn.be<l, and their vegetative powers will be much accelerated All the men assist at the i>re< 
raring of the plants, as it is rather a cold and tedious work When the plants are quite ready, lay them 
firmly, b> giving them a squeeze on the thorn be«l, the stem ii lining upwards, and projc’eting about a 
quarter of an inch at farthest beyond the face of the bed, and the root lying toward the heap of mould 
behind, and place them from one mother, at a distance varying from four to eight inches , the former 
distance being adapted to weak I ind, and the latter to a soil in gocxl heart While the two men are lay- 
ing the plants, let the hedger, with his spado, shovel up, from the surface of the diteh next the thorn bixl, 
all the fine mould earth which had been left after the dit h had been divested of its turf, and inverting 
hia spade dexterously, place this c arth on the bed above the stems of the plants, which will then be kept 
firmly m thdr places Ihe two men having accomplished 1 tying the thorns, which should never exceed 
by one span a distance which all the men ean have time to eover with eartli thickly before the usual 
time of quitting work, let them take their spades, and dig and shovel up ad the black mould which remains 
in the ditch, and throw it upon the roots and stems, till a sort of level bank of earth is formed over the 
laid plants. As the hedger will have finished his ^rt of the work first, and while the other two are 
employed at clearing the ditch of tho mould earth, let him step ufion this bank of earth with his face to 
the ditch, and compress it firmly and equally with his feet, as far as tlie plants extend By the tune this 
procen is Aniihed, all the mould will have been taken oil the ditch When this quantity of earth is laid 
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upon the thorn«, they are In safety from the frost but It is not safe at any tune in frosty weather to leave 
them, for even one night, with kss earth , for the plants may not only be frosted in that time, but the 
earth may be put m such a state by the frost as to be unfit for working the next day , and should the frost 
afterwards continue so hard as to prevent working altogether, the plant thus left exposed will inevitably 
perish Ihe plants may bo laid another length or tv o of the cord, if the weather appear favourable, and 
the plants be quite safe, before any more ot the ditch be removed, as the last operation on the ditch and 
bank will be more uniform, and look better when a considerable length of It is finished at the same time, 
than when Joinings are visible at short intervals, but in frosty or vc^ wet weather, the sooner a piece of 
it IS finished, the better it is for the labourers and the work itself 1 his concludes the second part ot our 
work, and its effbets are represented by the annexed figure ( 4G5 ), exhibiting the laid plant (a) and 
the trodden part of the earth {d) When the work has proceeded 
to this length, the other implements come unto use If the sub* 
stratum of the ditch be a tenacious or ductile clay, without any 
idraixture ot small stones, fl spade should be used for remov- 
ing It, a<> no picking is gentrallv necessary in such circumstances, 
especi illy if there be *iny water in the ditch but if it consists or 
hard clay, ramified wilh small ve ns of s ind, and intermixed with 
numberless small stones, — which comixMltion forms a very common 
subsoil,-— picking IS absolutely necessary, ind in suth matter the spade alone eannut be made to work 
with effect. Let, then, one of the men with the not pick loosen the substratum, as deep as he can 
reach for the tramp, going backvirds, and leaving the loosened material before him Let another 
take his spade, and dig up whit has been loosened, and throw it upon the top of the mould above 
the thorns, taking care to place the soil so thrown up eontinuous with the ficc of the bank, and bav. 
ing at the same time rcgnrd to its inclination backwards J hrow some also to the back part of the 
bank, so as to cover the whole black mould, and endeavour to make the shape of tlic bank quite 
uniform all along, the right rnaii-igenient of which devolves upon this labourer, and upon which much 
of the beauty of the work depends lie must go backv ards iiiion the luobencd soil, and pare down 
the side of the ditch next his right hand, which in this cise w 11 be the opposite one from the hedge 
If there IS more c irth at one place of the ditth than another, which will hai yen wlieie there are 
inequalities in the ground, the surplus soil should rather be thrown to the bi k of the bank, than the 
top of the latter bo made liighcr it one ylacc than aiutlur, or it could be wheeled aw ly to a spot on 
wnieh a deficiency of the soil is apprehended I ct the hedger follow with tin ditchers shovd, and 
throw up all the mould sod which has boon left by the men before him going forward upon Ins work, 
face to face with the other man, ind leaving the diteh behind him completely finished He will kike 
care to throw the sod rither full <n the f lee of the buik even though some of it should trickle down 
agiin into the difeh , rejecting all (he larger stones that ni ly come in his way, and beitmg with the 
bick of the shovel the whele face ot the bank, and sin jothing it downwards from its tep, to as far as 
the black mould is seen down tlie side of the ditch, giving the whole < f it a uniform inclination up. 
wards and backwards, as it the side ot the ditch were | redueod If going over the ditch once in this 
manner finishes the work, the sod will have been in a tnible and easily worked state, but iii hard sub. 
strata this cannot be (be ease ihe hand pek is almo t nlwavs required to ruse four or five inches 
more of the bottom of the ditch, in the accomplishment of whieli, the same process as to the arrange, 
ment of the men, and the kind of work to each will have to bo gone through as described above In 
this case, when the picking is proceeding, the hedger must ag un tread down the top of the bank, before 
throwing up more sod 1 his descript on proves the necessity ot projecting the thorn plants but a very 
short way out of tlie bank, is the iiecess ii y beating nroe ess on its face would otJierwise wound them 1 he 
beating is absolutely necessary too, in order to prcxlucc a skin, as it were, on the fate of the bank, which 
will prevent the frost from abriding and trickling down all the fine moulci sod with which its whole face 
18 covered, dpwn to the firm cirth of the substratum in the ditch This covering of clay, and the poorer 
It is the better tor the purpose, is, foitunatcly, cvtrcmely inimicd to the vegetation of small seeds, which 
would otherwise take root upon the mould, glow up, and cither create great trouble to eradicate them, or 
injure the vegetaticm of the young hedge Instead c t permitting the y laiils to project teJb tar out, 1 wrmid 
prefer their being iiearlv buried in the bank, so that the young sprouts had to be relieved in the manner 
afterwirds described, but, in most c iscs, the force of vegetation itself would easily accomplish this The 
state of the work will appear thus in tlie annexed figure ) While the two men are preparing the rut and 
cord, Ae to begin another ske teh 
ot It, let the hedger take tlicshovel, 
and push b ic k from the top of the 
bank three or four inches of its 
crc'.t, or more cr less if necessary, 
in order to make the intended top 
parallel dmg with the line of 
thorns, and let him beat the top 

gently m aiounded form, as in figure 467 , which last touch finishes 

the whole process of ylanting thorns 

3004 J>nnmstonii (J tht d tch Ihe rule ebserv cd for the depth of ditch is half its breadth, and the breadth 
of bottom about one sixth ol it so that when thcbieadth is lour md one h ilt feet, as we have supposed, 
the depth will be two feet three inches bekw the surface ot the original ground I he hedge bank is always 
broader than the ditch, and, in this eisc, will be five feet, and, of course, the periM,ndicular height of 
the hcxlge bank, cspceiallv ifter the crest has been rounded and beaten down, will be something less 
than the depth of the ditch Ihesearc, in generil, very desirable dimensions for a hedge ditch and 
bink, when no constant run of water has to be aeeommodated , but should a stream of water run along 
the ditch, though in winter only, the ditch should be made proyiortioually capieious, for, if not so made 
at first, the force of water will soon make it so for itself, and probably endanger the thoin bed Should 
the quantity of earth thrown out to aecommcxlate the water make the liedgc bank too high, part of it 
should be shovelled bac k, as it is not desirable to load the young thoins too heavily with a superincum. 
bent load of earth, so as to exclude the action of the air from the roots 

3005 Avet tmg obstacle’s Hithcrtc all our work has been quite smooth, no obstacles have presented 
themselves to frustrate our designs but these will be met with sometimes, and we must, therefore, be 
prepared to avert their injuiious efTects Ihcse obstacles generally consist of large stones, unequal 
ground, and surface w iter Landfast stones are often found in such substrata as we have l)ecn deaenbiiig, 
and when they can, they ought to be removed, and the foot-pick will be found a most efficient lever for 
that purpose Some stones are so large and amorphous, that it is impossible to remove them without 
the assistance of gunpowder , but blasting isolated masses of rock, whose structure is unknown to ignorant 
men, is a dangerous business If they be atross the ditch, it must be taken round tlicm, and its sides so 
aloj^ and pared as to permit water to flow round them without obstruction If they he under the thonir 
heo, anci there is plenty of mould over them, thev will do no harm to the thorns , but should the mould 
be thin over them, an additional thickness of sod must be placed, to form the thorn bed above them, 
though this should cause an elevation tlTerc above the general line of hedge. With regard to inequality 
of surface, where the general dip of the ground is in one continued direction in the line of hedge, and yet 
the undulations on its surface are so detp as tnat water could not run in the bottom of the ditch in the 

K neral dip of the ground, but would collect in the hollows, were its bottom made parallel to these undu. 

lions, the elevated port of these inequalities must lie cut deeper, and the hollows less deep, than usual, 
>0 that a common level may be obtamt'd by the bottom of the ditch, to give egress to tlie water A sort 
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of ootnpromiw must thus be made between the heights and hollows in the bottom of the ditch, though 
the line of thorn.bed must still be placed on the natural surface of the undulations, and will therefore 
partake of their inequalities. When such a compromise is necessary, the superabundant earth thrown 
out of the deep parts must be wheeled away to the shallow parts, to equalise the dimensions of the 
hedge-bank. Should any hollow part be so deep as that the heights next it cannot possibly be cut 
down so as to let the water flow away on either side, a dram must be made from the nollowest point 
in the bottom of the ditch, down an inclining hollow or plain ground in the adjoining field, to some 
ditch or drain already existing in it at a lower level, lucsu undulations will cause another evil, that 
is, the collection in their hollows of stagnant surface-water bclund the hedge-banks. The only eflbctual 
method of getting quit of this evil, and it is fortunately a simple one, is the building of drains under 
thehedge-bed, opening into the ditch ; and whatever number of hollows there are, and almost however 
smalt, there must be tiie same number of drains. As these drains must be formed completely under the 
black mould, and at only a little elevation above the level of the bottom of the ditch, they can be 
conveniently built only after the ditch has been entirely dug out ; and for this purpose, that part of the 
hedgc.bcd which lies over these drams must be left undone till the drains arc built, and finished afterwards. 
A little taste and dexterity in the hedger, who should, of course, be a good spademan, will fill up these 
gaps in the hedge-bank with neatness. If the hedge is to lie planted along the side of a road, especially of 
an ornamental road, and where a hollow in the road has been filled up to make the whole a continuous 
level, the hedgc.bed should also be brought up to the same level, with earth or turf, as may be most 

expedient ; but still the thorn.plants, here as 
elsewhere, must be laid among mould. The 
annexed figure (4(18 ) will give an idea of 
the work to be performed in such inequalities 
of ground, and of the position of the drains ; 
it indicates the line of heflge^^bcd, with un- 
. dulations (a n) ; the top of hcdge.bank paral. 

lei to the bed A) ; the bottom of ditch (c r), 
^ made to slope, to let the water run down 

to the leading drain (r) ; and the small drains (d d cf) under the hedge-bed, to conve y away Uys surface- 
water from behind the hedge-bank. . , . 

3006. Marking off parallel lines qf hedges Thus one whole line of hedge may be plafitUd, and all the 
pmbable obstacles to its right accompliiihment may be anticipated. I,ct us now surmount another 
difliculty— the marking off* another line parallel to the first. ’J'akc the rule with the cross-head, and 
measure from the thorn-bed already made, across its ditch, a distance so as to leave a scarcement of one 
foot 111 breadth on the edge of the ditch, that is, in the pre.'-ent ease, six feet from the tliorn-bcd. Any 
distance from the hedgc-bc<i will, of course, answer the purpose intended, but I have taken the above,^ 
that the seaveemmt necessary for the preservation of the edge of the ditch might be indicated. Set off* 
other two such distances at about one hutnlrcd yards from each other, place poles in the three nuiiits, 
and adju.st their accuracy to one another. Make these measurements at such a place of the line of hedge, 
as from it you may have a view of the jilaces at winch jou wish to plant the new parallel line. Erect the 
plane-table midway between two of the poles, and fix the eyc-sights so as through them you may sec one 
of the i>oles in one direction, and the other two in another direction. This is the base line. Fix the 
other oye-sights so as by looking through them )ou may see the place of the new line as clearly as the 
field of vision will permit, and mark the angle of observation 'Fhis angle may be of any degree ; but the 
nearer it is to the right angle, the more certainly will tlio breadth of the field be set oft, so as to contain 
its exact complement of ridges of a given breadth. Cause one of the men to fix a pole in the line of 
observation where he will be most distinctly seen. Fix other i>oIe8 along this line, so appropriately, that 
how unequal soever the ground may be, the right line may be kept From the stalk of the plane-table 
measure by the chain, along the line of poles, the distance necessary for the projiosed breadth of the 
field. If your line of poles is at, or nearly at, right angles to the furrows of the ridges of the field, the 
breadth of the fic’d may be conveniently marked oft*, so as to contain a given number of ndges of a given 
breadth. It is necessary to attend to this, as a half ridge loft at the side of the field would be inconvenient. 
Fix this point by a pole. Ilemove tlicii the i»lane-table to between the other two polos, the middle pole 
being common to both stations ; adjust it to them without changing the relative positions of the eye-sights, 
and, of course, the angle of observation , and, in the same manner, measure another line from the stalk 
of the plane-table, which will, of course, be parallel to the first across the field, of exactly the same length, 
and mark it also with another pole. Fix a third pole at a specified distance, on the line passing through 
these two last placed poles, ami measure from it across the field to a point on the scarcement of the ditch, 
at a distance from the stalk of tlie plane-tahle, where last placed, exactly corresponding to the specified 
distance mentioned above; and if this third line, which may be considered as the line of proof by trial 
and error, agree exactly with the length of the other two lines severally measured across the field, your 
observations and operations have been correct. But, should tlic error be considerable, as of one yard, it 
must be found out by another trial, and corrected. 

3007. Forming hedges in curved lines. All tliese observations apply to hedges in straight lines ; but 
whore irregularly curved lines are to be formed, they can be made by the poles above, liut must be judged of 
by the eye, so that a pleasing sweep may be made according to the nature of the ground, and which would 
not ofTend the taste of the most fastidious, ami the curves drawn conformably to the ploughing of the 
adjoining land ; for if this latter consideration is not attcMided to, land may be lost for utility in tillage 
in the depths of the curves. But poles set, in the first place, to guide the outlines of the sweeps, 
and the spaces between them filled up by the cord distended over the hooked-headed pins, with curves 
which please the eye, will generally accomplish all that can bo done in this way, where geometrical curves 
cannot be Introduced. The rutting of the breadth of the ditch must follow the cord in its curved jmsition, 
and the sod for the thorn.bed must also take the sweep of the curves ; but great care is necessary in 
making the curvoil sides of the ditch parallel to one another, for if the cross-hcaded rule is nut hold 
at right angles to the line of the thorns, at whatever spot the measurement is taken, the breadth of the 
ditch will vary considerably in diftbrent places There is no error into which the labourers will fall 
more easily tlian into this, as they will most probably measure, without thinking of the consequences, 
across the ditch at any angle ; and this is an error of such magnitude, that, if not rectified in time, 
it will not only rob parts of the hedge-bank of some of its essential covering, but twist the ditch out 
of the parallelism of its sides. 

S(X18. Season qf planting. Thorns may be planted anytime from October to April, when the weather is 
neither very firostv nor very wet The autumnal season is ujiun the whole preferable, as the plants are 
then ready to push forward in the earliest spring ; the months of January and February are also excellent 
for the purpose, but in most seasons March and April are rather late, particularly in a dry soil, In which 
young thorns suft'er very much ttom drought A southern and western aspect should always be preferred. 

If possible, for thorn hedges. 

3009. Arguments for and against a scarcement. All the writers which I have perused on the planting 
of hedges, recommend a scarcement of nine or ten inches in breadth to be left in ft-ont of the thorn 
plants : and JLiord Karnes, in The Gentleman Farmer, who is the roost minute writer on the planting of 
thorn hedges, tliough not nearly minute enough, gives a reason for doing this, which no other writer 
condesobnds to do ; and his reason is, that it keeps the moisture about the thorns : and, indeed, he carries 
bis notions of the necessity of moisture to such a length, as to recommend the plants being placed parallel, 
ilMtead of square, to the ditch. At page 277, he says, ** Instead of laying the thorns flronting the ditch, 
wotild it not do better to lay them paraUcl to the ditch, covering the roots with three of four inches of the 
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best earth, which would make a hollow between the plants and the 8l<^ing bank ? This hollow would 
intercept any drops of rain that fall on the bank to sink gradually among the roots Ifthisbenota 
better position for a thorn, it must lie of a singular constitution ’* lie thinks that the face of the mound 
being beaten down solid, it will be made impervious to water , and at the same time recommends it to be 
made as upright as possible, for a safeguard to the young plants, — a iKisition well adaptid to throw off 
water He thinks there is no gootl reason for thorns being laid sloping in the ground, as they might as 
well be planted, like all other plants, upright, i^hcn, he thinks they would sooner betume a feiict. , and, 
indeed, suggests that thorns six feet high might be Planted in this way He also recommends the plants 
being placed one inch projecting from the face of the bank In the method of planting hedges so fuUv 
described above, the scarceraent is dispenseil with, for this sufficient reason — that it would berome a 
rccefitacle, a perfect hot bed, for weeds , and if very great vigilance and trouble were not exercised in 
keeping them down, they would inevitably choke the young plants Along the sides of public roads these 
scarcements are frequently made footpaths by Idle people 1 he facing of the bank must be bLaten down, to 
prevent the frost abrading the earth of the substratum, which had been i it up to hinder the growth ofwcenls, 
and all the bciting that can be given to it, will never make it entirely imptrviuiis to rain, besides, there 
18 no need of rain entering them, when the back of the bank is com|)oscd if loose earth, through which it 
tin easily percolate to the roots immediately below Nor can such a mound, whatever be its shaiie, be 
any protection to the young thorns from any beast, either from behind or before, its main use being to 
idinit the ditch being maile of a sufheient size to i zrrv off water, to afford the henlge loots a eo\enng 
against drpught, and to envelop the black mould which surrounds the roots with a covering of sterile 
earth, which i6 itself mimical to vegetation, tiul which, it the same time, tend^ to cheek the ardour of 
vegetation in the blick mould 1 horns will, no doubt, grow in 'll! upright position as well is in a sloinng 
one , but the latter position is the most convenient tor { I iiiting with mound and ditch, iiid in this position 
the whole stem Is converted into root Ihc trariKplanting of old thorns to my great extent is, tliar, i 
hopeless task , besides, where ire they to be obtained in quantities sufficient to tence a Inrm f The projeeting 
of the thorn plants from the face of the bank is a bid plan as thr y ire not c nl> hilile to be wounded in the 
working up of the face of the mound, by the rolling down of the eartli iiid stones, and by the process of 
belting and smoothing, hut when stems spring up from their extremities, ind the wind tosses them 


those which hive been left even with the f ice of the hink, or liceu relieved from some fettering earth, 
by the force of vegetition, or the hind, aie quite firmly m bedded in the caith , a state, without doubt, 
much preferable to the other 

3010 Management qf the ditch aid thorn hidge Ihe implements necessary for the proper manage, 
ment of hedges are — A common Diiteh hot, 7 inches bioa*] and 5 feet long, lor cleaning {Jig 4bJ a) 

A hedge sjMde, ‘i or 0 me lies 
r 7 Wide It the mouth, and about 
J feet 3 inehts lung altogether, 
for ele iniiig Jt) A hooked, 
lieided stiek, lor freeing the 
c trtli fi( in the points of the 
S(ts(c) A switelnng bill, blade 
9 iritlies long, and 1^ inch 
brr ad , sh ifl 2 feet 3 me hes 
long, and weighing altogether 
about 2i |>oiuids (d) A breast, 
ing knilc, which risembles the 
suite hi ng bill, but eonsiderably 
8 trenj,er, and^f course heavier 
A eiitt ng bill, blade 7 inches 
loi g ind inches broad , 
shift j,i feet long, and weighing 
JLI ^ iltoj,! tlicr about b pounds (^) 
j I A Ijf. ht ixe, weighing about 

i I /I } I oil I ds, mil a shaft Jb inches 

longCy) 

soil Rcltasmg the bvd\ on Hit points qf the se/x I bo first attenticn whuh i >oung hedge requires is 
to release (hose buds ufiieli raiy hive been j revented by the tcmeitv of the elajey earth Iroin pushing 
out, and this is done either by the hnj,er or i smill pittt of stiek , but gieit fare must be taken that 
none of the sprouts 1 e I roken off in thei work Jhc forte of vegetition will generally ateoinphsh all that 
18 required , but in se me e ises issist ince is beneficial to the plant 
3012 CUantne If the hedge his been planted in the autumn, the grass between the inverted sotf and 
the original surtacc will have detayed so much, is to create little trouble in the etrly part of the season 
in clearing away grass Indeed, both the hedge and biuk will not be injured by those plants that may 

have sprung up from the seed, is they will rather ward oft the effects of frost during winter If they 

arc, however, likely to scittcr their own seed, it would be prudent to remove them be ore that tune 
Should the hedge have been planted in the spring, the vernal influence will keep alivt the grass under 
the inverted sod, and it will grow npidly, so tint it miy be ncecssny to clear it aw ly ibout midsummer 
at least, in order that the luxuriance of its growth iniy be diet ked Ihe seem between the inverted 
sod and the original ground is the only very troublesome place of the hctlge bink to keep clear of 
weeds, but even thit is six inches below the thorn led , and if the ground hud been { riiierly ekamd 
of quickens, couch grtss, and knot glass, before the hedge was plant! d, which it ought undoubtedly to 
have been, the other kinds of weeds whuh will spring up will be eisily got rid of t ouch glass, when 
It gets entangled about the roots of a young Iitdee, iijurcs its growth very xnuth, iiid it is, in such a 
situation, quite impossible ever after to get q^uit of it alti gciher When cleaning is to be ])erfoiincd, it is 
done in the following manner — I et the hedger, — for one man is now only iieecssary, — take the weeiiing. 
spide, and hold it in a horizontal position with both hands, the right hand upon the handle Let him 
stand in the bottom of the ditch, with Ins fitc towards the hedge, md begin to cut away the glass 
under the line of hedge, with horizontal strokes of the spade,, miking prog re ^s up the ditch with his 
leftside foremost let a woman place herself upon th<* top of the bank, with htr face also towards 
the hedge, and taking the Dutch hoc, with her right hand upon the handle, work with it on the top 
and face of the bank behind the hedge, and there nimbly and dexterously, by a pcculiai twitch given to 
the hoe by the wrist, eradicate the weeds, and raise as little of the earth is {tossible bhc progresses on 
the top of the bank with her right side foremost One or two women, according to the quantity of weeds, 
follow with the crooked sticks , and, stooping in the ditch, pull out the loost ned weeds from between 
the thorns, and all that may be growihg where the weeding spide and Dutch hoe cannot enter In 
this manner the cleaning process is earned on with greit despatch ihc n in has by far tiie severest 
work to do, but even he will move on rapidly »f the grass is not allt wed to be too old before it is cleared 
away After all, it is very seldom that a hedge requires to be so thoroughly cleaned in tlie first season , 
but in the second year it is absolutely necessary to be very \igilint in cleaning early in spring, before 
vegetation is much advanced If weeding is delayed till the roots of the weeds take firm hold of the 
gnuund, the displacing of them heirs iwiy i greitdcil of earth from the fate of the bai k, Iheie is no 
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specific time of the season to clean a hedge, but the safe rule is always to clean it before the weeds in 
the least envelop it The most common weeds which infest hedges in loamy ground arc, the tussilago, 
way thistle, corn sow-thistle, common dorks, sorrel, ribwort, groundsel, hedge vetch (a trailing plant 
very like the vetch, but with a briglit yellow pca-blossom), bindweed, stick ing-grnss, eow-clovcr, wild 
mustard, duckweed, dead-nettle, rest-harrow, great white ox-eye, corn poppy, white lychnis, blac- 
wort. and several of the grasses. The tussilago, rest-harrow, ox-eye, and docks, are most difficult to 
eradicate; the bindweed, sticking-grass, vetch, and thc^ycliow.flowerlng trailing plant, interlace the 
branches of the thorns, and are exceedingly difficult to eradicate ; and If there be but a single fibre ot 
the wild mustard attaching the plant to the ground, it will grow again with vigour. 

S013. Pruning. A hedge will hardly require pruning in the first year of its growth ; but should it 
grow very luxuriantly, it is very proper to cut off the up}jer part of the tops of all overgrown plants, 
as it is very desirable for the well-being of a hedge that all the plants grow alike, and that no plant by 
its overgrowth overshadow its neighbours. On examining those luxuriant plants, they will be found 
to b^of that variety to which I have given the preference Any branch that may be straggling much in 
front, may also be curbed. The use of the bill at this peiiofl of giowtli arises more from a precautionary 
feeling of preventing injury from weight of snow, tnan from any necessity that exists to check the 

g rowth of the plant In the second winter, however, the lateral branches which have shot over the 
Itch should be twitched off, leaving those behind toward the bank untouched, and the tops should 
be so cut off as to make them all of the same height The stroke of the switching-bill should be made 
upwards, and not acro.>«s the top of the hedge If switching is neglected this winter, the least load 
of snow, which will easily lie upon the straggling branches, will inevitably crush the tops and lateral 
branches down ; and, instead of being cut olf, they will belonibly broken off, — a kind of pruning which 
cannot be too much deprecated One season, in the second year of a hedge, a piece of it was left 
unswitched for want of iime, and not for experiment; and that part was so completely crushed down 
by the snow, that in the spring it was obligeil to be cut down to (he ground by the pruning-knife ; 
whereas that part which had been switched sustained very little injury, the sharp vertical points 
piercing through the snow when it was .sulisidmg, which is tlie time it d.»'*s the damage. Now, however, 
(which is five years after the accident), that part which was cut down hy the pruning-knife is by far 
the strongest jj.irl, both in girth of stem and height ot fence. This fact tends I'l ''ountcnance the free 
use of the knife on hedges, though few would perhaps liavc the coui age to cut du*tn a fine thriving 
young hedge. It is certainly undeniable that a thorn pl.iiit is very tenacious of life ; and this tenacity is 
exhibited in no way more remarkably, than in tlie hedge confornnng its shape to the will of the hedger. 

la this m.iniier, let him continue to cut away part of the tender shouts 
on the top, and switch the lateral branches upwards in a sloping 
direction towards the top, so that the former shall (tresent a uniform 
row of pointed spikes, till the hedge is mx feet high, beyond which 
height he cannot use tlie hill to advantage. There is nothing done 
to the hedge behind. After it has acquired tins height, the top 
should get leave to grow' upwards, till the whole hedge shall be ten or 
twelve feet high, the lateral wootl being still cut away to prevent 
the top overbliadowing and baring the root of the hedge. The object 
of thus .nllowing the top to grow up, is to increase the girth, and 
consequently the strengtii of the stem below, otherwise it will con. 
tniue puny for a long time. Indeed, if a hedge is not allowed to 
grow up at all, it will shoot out determinately in a lateral direction 
to a great extcMit, and then occupy a greater breadth of ground than 
will be convenient or profitable The annexini figure (470) will 
illustrate the appearance ot the hedge when the top should be allowed 
to grow up. 

3014. Water-tabhng. When the grass below the thorn-bt**!, and the weeds on the face of the hank, have 
been cleaned awav, at least once, if not twice, in .i season, and if the ground is loamy, it is probable that, 
during the course of four or five years of such work, the soil may have mouldered away, and left part of 
the root that was embedded in the bank exposed Such will undoubtedly be the state of things in any kind 
of soil, in tlic course of time ; and its eft'eets on the root of the hedge thus exposed, will be the same as 
pointed out before, in regard to the eff'ccts produced by leaving the young plants projecting from the face 



of the bank ; but if such an evil be concomit.uit with the necessary process of cleaning, how much more 
must It 1)0 aggravated in the case, when the pi.mts are left, at first, projecting from the face of the bank ? 
But, happily, there is a remedy for this evil, which, if allowed to remain any length of time, would injure 

the hedge materially ; and that is, by the simple process of 
471 y water-tabling. The annexed figure (171 ) will show the 

effects which weeding h.is upon the roots of thorn.<i, in which 
the dotted line shows the .state in which the bank and ditch 
came from the hands of the workman The following figure 
( 47‘i ) will .show tlie process of watcr-tabhng. One man 
V < fould do this work, hut two men will carry it on more expe- 
ditiously, III proportion to the number, lit the hedger take 
a spade, and make a notch three inches deep in the side of 
ditch, about a loot below the thorns (n), and then pare 
away all the loose earth from that notch up to the thorn root. 
In tno mean time the other man r-iise-s sods ftom the bottom of the ditch, choosing the best parts of it for 
them, nine inches broad and four inches thick, and of a convenient length. The heilgcr takes these soils 

and puts them on their edge upon the notch ia). with the grass 





and puts them on their edge upon the notch (a), with the grass 
side outwards, and beats them to the bank with the back of tlic 
spade, making the upper edge of them level with the sjiado by 
paring and beating. The reason that the grass side is put out. 
wards is, that these soils may adhere to the bank ; whereas, if 
they wore put with the grass side inwards, the frost of the en- 
suing winter, getting jx'twecri them and the bank, would cause 
them to slide down ; and there need be no .apprehension of the 
grass, though pk ed outwards, growing up so as to injure the 
hedge ; for by th.it time the latter will have acquired such a 
Ihiekct of branches and foliage as to smother all weeds, lliis 
sod is called the ** set-sod.** The other man must also raise other 
sods, about six inches broad and four inches deep, and of a con- 


us its grass w’ould spring up immediately among the roots of the Jlhoms. The other mam at intervals of 
leisure, if he have any, or both together, may then shovel up all the fine mouldery cartn they can get, 
•hd thrtnv it lietween the stems, and form the sloping hank (r/) on the upper side of the roots. If more 
earth has been worn away th.in of the thickhess-the seals can be raised, the space must be filled up with 
earth before inserting the sod (as between the dotted line ne d, and the sod A). Water-tabling thorns, 
w]^n the earth has been worn away by weeding from their roots, renovates their prowtti, so that the 
proceili of engrossing the stems proce»*d» after it wrth groat rapidity, re-establishes their hold on the bank, 
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80 tliat no wind can shake the plant to injure its roots , and the growth of the numerous twigs from th# 
branches is so encouraged, that weeds ever afterwards can do little injury to the plants themselves 

When thorns are planted on a scarcement, no water tabling is 
rcquiretl, because it prevents the mouldering away ot the earth , 
but such scarcements art nurseries for weeds, and it is impossible 
to clean a hedge thoroughly where they exist, --to '* deracinate 
such savagery ” Earth, to be sure, from the bottom of the ditch, 
can belhrown upon the scarcement, to smother the weeds upon 
them, but the accumulation of earth there must be limitea to 
the height of the thorn roots, and upon tins earth weeds can, of 
course, grow as luxuriantly as upon the scarcement itself In 
short, in such a situ ition, weeds cannot be eradicated They can 
be cut over like mown grass, but their roots will ever be ready to 
spring up afresh in favou Ic weather A figure of a thorn 
hc'dgc, planted on a scaiitim-nt, will at once show the Jliron- 
venicncy of such a construction for the eradic iting of weeds {Jif, 47 J ) 

J015 ProtLCirng/tnce Lord Karnes says, “ Ihe hedge is fenced from cattle on the one side by the 
ditch , but It is necessary that it be fenced on both sides. Ihc ordinary inetliod of a paling is no sufhciciit 
fence against cattle , the most gentle make it a rub» ing post, ami the vicious break it down wantonly 
with their horns The only cftcetual remedy is ex| cnaive, but better no fence than one th it is imper- 
fect Ihe remedy is two ditches and two hedges, with i high mound of earth between them ” We arc 

left to infer from this, that a paling is no proteetion to a hedge , two ditches and a mound of earth are 
Other writers nearly hold the same opinion It is astonishing to see persons who pretend to know the 
practice of husbandry, assert that hedge ditches, or a mound, or a ditch of almost any dimensions, will 
protect a young hedge from the de preJatioii of cattle and sheep II such notions at all prevail among 
proprietors and f irniers, it is no wonder thit those hedges ire so often seen in a luinous state If a 
good paling is not i sufhcient fence ag mist eittle md sheeii, it is net a ditch or two, nor a mound, that 
will prevent them committing depredation*! If “two ditches no to be fmeed, they will require as 
much paling as a single hedge before and behind, besides the idenliunal quanlily of ground occupied by 
fencing If gaps cannot be pt evented in hedges but by double rows of thorns, their owners must be 
negligent hedgers indeed As to making a lubbing po'>l of a paling, ruhbing posts ought to be erected 
in every pasture field, and then neither the “ gentle ncr thi “ vicious” tattle will eitr haie occasion 
to use a paliug, which is at least a very inconvenient “ lubbing post Ihe truth is, a ftiue, of whatever 
nature it may be, is absolutely necessary on both sides of a young thorn hedge, it that hedge separates 
fields that arc to be pastured, and what that fence may bo m idc of depends, of course, on the nature 
of the mitcnals whu li are most easily obt tincd for the i urpose 
J016 PtoliLhnfi by a paling It tall giown Scots line cl eight inches di imeter, or wecdings of larch 
plantations, can be procured tt no groat distance, or grow upon the property that is to be inclosed, better 
materials for temporary leneings need not be wished 1 he Scots i me of the al o\t sue will cut up into six 
deils besides the outside sltb«, and divide again up the middle lor r uls of pci haps twenty four feet long, 
or twice up the middle, at right angles, for stakes, whieh shi uld be sawn aeross, and jointed, four anda 
half feet iii length Ihese stakes should be driven at least one loot from the eilge of the ditch, by a 
mallet, into holes formed b) the fict pick, it a distanee from oiu another not exceeding five or six feet, 
fifteen inches into the ground, and which will nuke the fence stand three feet three inches high I'wo 
of the rails are sufhr ic nf for fenoing cattle, but thire are necessary to keep in sheep lo give additional 
strength to the fence, the rails should be placed on the fact of the st ikes next the field, and made to pass 
J7 ^ each others ends, so that all the ends of the three rails 

rj I " A should not be nailed ou the sime stake, nor should the 

• ^ root or tine k end of the rails b( lulled together, even after 

being thinned b) tlie adze, but teip and bottom ends nailed 
V together alteni itely, as this pi in equalises the weight of 
^ the rails upon the stakes 1 lie upper rJll should be at the 
height of the stakes the upper edge of the lowest one 
nine inches, and that of tin middle one twenty-two inches, 
from tlic ground, as the best arrangement ns a fence for 
slue p iJi^ 474 ) 1 be best nails tor such a purpose are called 

^ — — , r ~) ” stout julmg nails, three to three and a half inches long, 

*** W W iU made 111 Scotland , fur It seems the nails manufactured in 

the sister king lorn are not in gootl rej uti hcie A simil ir feme may be ereetid on the sides of the bank 
beliiiid the hedge , but it is neecssary to Keep in rcmeinbi ince, that it shi iild be placed clear of the hedge- 
mound altogether Iheie is a temptation 1 1 j 1 ice it upon the hedge mound, is more sjiace is given to the 
plough, diul shorter stikcs will tl ere m ike ui equally high fence , but when i fence is placed so near a 
jouiig hedge IS on any put of (he mound, e ittle, iiui particularly horses ifter they hive eaten their fill 
of grass, md on Sunday, when they arc idle, will re ich over, and bite off the tops of it, as if delighting in 
mischief, to the sc nous injury of the young hedge 

3017 Piotecltng by stak^, and rice 17 » ) When trees arc felled, or bought by a pioprietor for the 

eoiistruetion of paling to fence young 
hedges, the top stems and br inches may 
be made available to the same purpose, 
in “stake and rice'* Ihe branches 
should all be cut off the tops of the 
tree*!, and their stems, if large enough, 
converted into stakes of the above di- 
mtnsions , but as these will not sufflre 
altogether, other stakes must be cawn 
from the bole of the tree 1 hese stakes 
should be driven into the ground iti the 
same manner, and at the same distance, as recommended for paling lake then the branches, and place 
their butt end on the ground, and warp th^ upiici i»arts backwards and forwards round tlic alternate stakes, 
and give them an im lining position upwaiels, towards the tops of the stakes Ihis inclination must lie 
away in the direction in wniih the heaviest winds will blow, for instance, if the fence runs north and 
souln, the inclination must be to the south, as the north winds arc the most severe , and lor the same 
reason, an imlmation to the east will avoid the heavy south-west winds A strong wind acting against 
the tops, IS apt to rufHe and bend them back A single rail nailed at the top of the stakes, completes this 
mode of fencing 1 may remark, that any brushwood, provided it is so long as to reach ftom stake to 
stake, will serve this purpose as well as the tops of trees, at least a mixture of them is excellent Such a 
fence requires fewer nails, and less good wocel, than a regular paling, md is therefore cheapen and It will 
stand an equal length of time, and, indeed, the stakes have less strain upon them, in this mode, than the 
other, ns they have not the weight of the matenals to bear, and the warping pf the branches around them 
protects them from many accidents to which paling is liable, such as people tresj^sing over them, 
swingle trees of ploughs rubbing upon them and catching hold of them, and the like This is an exceueUt 
fence for sheep, affording them shelter from the swe^epiqg blast behind its matted texture , and, for this 
purpose, it 16 generally ptoced on the north and west sides of fields — the quarters from which the fp^atost 
winds prevail Ihcre is ono, and ouly one, greater objection to it than paling— that being close inlts cotu 
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stniction, it u liable to lodge more snow about a hedge tlian a paling, through the raili of which the drift 
can tnaKe its way 

Ay fl and stngle rati ijlg 47h) There is another mode of fencing young 

tnorn nedges, which 1 shall mention, and it u adapteti to situations where tJiert is plenty of turf and little 

wood It IS to build a turi wall, that will stand three and 
a half feet high, after the sods have Lonsolidat^, to suj^rt 
the hedgt<bink behind the thorns This wall is built like 
misonry, with heavy sods, with the grass sides downward, 
and finished at top with one sod nine inches broad, with its 
grassy surface uppermost i he face of the wall should be 
built with an inclin-ition backwards towards the top, in order 
that tilt grass may grow so luxuriantly upon it, as to protect 
it from injury, and strengthen the sods A short st ike, with 
a single tail of paling top, is all the fencing the hctlgt 
requires from this side, till it c in protect itself Such a style 
of fence IS well adipted to large fields of jicrpctual pasture, in 
exposed situations, and forms an excellent shelter to i ittlc 
and sheep Cattle, however, will box with their he ids against 
•uch a wall, sometimes only in sport, after they art satistkd with grass , but more likely m hot wt ither, 
when insects sting and startle them Iht two former kinds of fenres should be i lit up, only when the 



«• aim me iiciu oe iiiicnaeu lo lie oiiiy «•*»• »» *»• »**'* '''• .» jr w mi/ui me 

expense of a rcgiilir paling for tlu eating down of tlic alU rmath as hiirdlis for uittk, ai d nets foi shetp, 
will serve the puriiosc of a feme for so short a time Ihc turf wi’l however, must be built it the tmu 
the hedge is plinted When the holds are pistured in the settiid tation, and if the paling I as bein 
ereeted in the first, which will always bt the case when the grass is to lie in re th in one year, it will be 
advisable to drive here and there, at the weakest parts, stakes in in iiielined p iti in, into tlic side of the 
ditch next the pnlmg, and to n iil their heads against the upright stakes of the pai g, to ict as spuri> t ) 
support the stakes against any violeiiee The lails will yet be quite fresh, though tut stakes are apt to 
break over at the ground, in consequence of their being exj osed, atthatpirt to the iltcrnate e fleets 
of wet and drought. — efte'cts whitb are injurious to every kind of iwod If this i re caution be adopteit, 
the samcpaling will last to the eommeneeinent of i rotation, in which the hedge will be ible to defend 
Itself The piling will stind, with this assistance, which is not expensive, fiom tlie Icurth to the twelfth 
year of the age of the hedge, that is, eight years Ikit should the paling be completely useless belore the 
nedge can defend itself, and if the 1 ittcr h is been pi iiited in some very unfnouiable situatmn this may 
be the case, a few stakes driven on the top of the I ink behind the iicdge, with a single nil iiaikd at the 
top, will secure the hedge from all danger ( attle will not attempt to pass through the heelge on the ditch 
•ide, on account of this rail abo\o their heads, and, li )Ui the other side they will be deterred, by the 
depth of the ditth, from leaping o\cr it , nor will I e rsts browst readily on so old i hedge As to sheep, 
they will not af tempt it on cither side , and, if they are the only kind of stoe k that is pastured in the helds, 
oven such a rail is not absolutely necessary for them 
3019 Gates and gntL posts tnti dg s ( ite pe ts which are to support the gates tJirough whieh an 
entrance is efleeteel into any fields, should be placed in the line ct the quirk hedge, and not in that of the 
paling, which is only a temporary fene Charring by hre, the pirt of the e gait posts whuh is to bo 
sunk in the ground, and about a loot a» o\e it will be fr und a preseiv itive igiinst lot for a long tune , 
and even the common stakes of tlic paling might be treitcd in the simo manner, by those who do net 
grudge a little more expense to insuic greater security In passing over a hedge ditch to a giteway in t 
field. It will be necessary to build a small square dram in the bottom of the ditih, ni length equal to the 
breadth of the ^^^eway, that is, ton feet , anei the ste ncs of the drain shnijld be tt vered with other stone 
broken small, like road metal, in order to form a firm roid in and out of the held, at a place whuh is, in 
general, dreadfully rut up iii winter, especially to a turnip field, to the greet grievance of men, horse, 
tackle, and gates , and also to allow the watci in the ditch to fk w aw ly without intcrruplum 
3030 rhf management qf hed^t s, they have armed at maluretj/y is often is diflieiilt a t isk, as the 
training of the young hedge to maturity If we judge of its difficulty, by the woful manner in which wc 
see old hedges managed throughout the eountry, we might conclude that i thorn is so olxluratc a plant, 
that it IS almost imt>ossible to m ike it subservient to the purposes of a held fence, and that that in in wouhl 
confer a signal benefit on his country, who could discover am flier kind of plant more susceptible of the 
fostering care ot man and yet wc would ask, and aswc have ilready statcil, What hardy plant is so 
obedient to our will as thorns ? The very miseral ly contorted st ite in which we daily see thorn hedges 
is strong evidence of their pliancy ^ and of the obduracy of ihm f uprittois iii keeping them in such i 
state If such efTects arc the e fispnng ot jgnnr inee, how is it that occu] itrs ot land will ix.rmit ignorance 
to mismanage that which is so essential lo the eomlort and wtll.beiiig of their stock, and, through them, 
their own proht f And how is it, th it if they, or their servants, are ignorant of so necessarv an o| er it on, 
they do not apparently use the reciuisite means of acquiring a better knowledge of it? It is not that 
experience has yet to teach such knowledge , lor 1 believe that, in certain distiiets of Scotland, the 
management of thorn hedges is as well understood, and as successfully practised an oiieration, as any other 
in husbandry, n which fanners and their servants take pride to excel It is not, that it is so abstruse a 
subject, as that the difhculty of acquiring it cannot be overcome, or that it can only be aiquired by the 
learned , for even a hedger, a common jicasant, can understand the principles of hedge planting and 
management as clearly as any learned man Ihcsc principles are exceedingly simple, for what is the 
main purpose of planting a hedge ? Surely to confine stock within the boundaries ot a field, and to save 
the trouble and expense of keeping a {crson to herd thorn constantly It they can he confined, that 
trouble may, of course, he dispensed with How, then, can they be best confine ? Not by 1 irge bur. 
headed, bare stemmed thorns, between which sheep and young cattle could easily creep, and snow crush 
down, but by plants, the management of which lias pneouraeod nature to envelop their stems with 
matted branelies, and twigs, and leaves, all foriiing so close a thicket ot a pyramidal shape, as to obstruct 
the transmission ot the solar ray, or even to avert the sinuating intrusion of the zejihyr Ihe mystery 
is here disclosed , for, to get a gooel fence, all that is ne essary is to cut the thorns so as they may be kept 
thick near the ground , for grow they will Just as you please, and grow they will whenever they arc cut 
But will cutting them over three feet above the ground, encourage the growth of small branches and twigs 
below that height * Will cutting branches, and plashing them two feet above the ground, hU upga|)s 
below the plashes ? Will permitting them to grow up as trees with heavy heads, the Invariable tendeney of 
which 111 other trees which are deciduous is, bv their shade, to orunc oft the small branches on the trunks, 
and kiU or curb the growth of weaker ncighliouring trees, b^ the most proper method to encourage the 
growth of twigs iround their base, where alone they can be used as a fence/ Impossible Indeed the 
very terms of these quesfioiis, and they are borrowed from the practice of those around us, show the 
absurdity ot sui h a practice But not only are old hedges thus abused , young ones, which would thrive 
miuA better, and become a ft nee mudi sooner, if let alone altogether, are often backed and cut over 
about eighteen inches from the ground, at which height a bush of weak stems grows up, the shade of 
vhioh destroys the young twigs, and strips the stems quite bare Nay, the cutting process is performed 
with the view, one would suppose, to destroy the pliiit, whith it would Inevitably do, were the thorn 
not pliant in its growth, and very tenacious of life , for, instead of tlie strokes of the bill being mode 
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upwards, which would leave the standing and growing stem clean cut, they are made downwards, by 
which the part of the stem which is taken away is rut clean, but the part which is left Browing 
is hacked and split into many rents. As to weetfing, it is seldom thought of till the hedge is almost 
choked to death ; but, Indeed, the common practice which so much prevails, of leaving abroad scarce, 
ment before the thorn-bed, renders weeding so irksome, laborious, ami frequent a task, that one may 
ceue to wonder hat fanners will not incur the expense of it, tJiough proiirictors ougnt, rather than 
ruin th^r fences. It is easier, however, to train up a hedge from infancy, m the pioper manner (a 
teuth which many parent^ as well as hedge planters, have bitterly experienced), than to renovate it 
intos-a superlatively good fence after it has been mismanaged ; but even that dilflculty is not insur- 
mountable to those who will observe with common eyes, and be guided by common sense. 

3021. CuUing down or breasting over an old top-heavy hedge, (fig. 477.) When the hedge, which we 
left to grow some time ago, geU heavy in the top, and begins to affect the density of the foliage at 

the roots, and by which period the stems be- 
477 1 / ^ low will )..‘ve acquired considerable strength, 

it should be cut down with the breasting-bill, 
in a sIo]iing direction upwards, fVom the root 
in the face of the bank, to the back of the hedge 
on its tup. This figure will illu'^trate the effect 
of tins operation. The hedger stands on the 
face of the ditch, at the root of the hedge, with 
his right hand to it He canies the bill in hife 
V right hand, and his left h covenxl with a glove 
of stout leather. After he has cleared away all 
the small twigs about the main stem, that the 
cutting process may not be in the least obstruct- 
ed, he holds the bill with it.<: edge inclined up- 
wards, and gives the stem a cut upwards with 
thewliole length and swing of his right ann, a 
stroke in a direction not unlike cut four in sword exercise, but much stronger. His left hand, the left 
arm being half stretchcti out, is rcadv to receive the back of the bill, in order to steady it for a repeated 
stroke : and as the main stems are the thickest, they may reijuirc repeatotl blows before they ore cut 
through ; and even it may be necessary to give a cut downwards on the end of the stem that is cutting 
away, that a wedge-shaped piece of won<l may be removed, in order to allow the upward blows to take 
more effect If the main stems are strong, the cutting-bill should be used for them, and the breasting 
one for the lighter stems. If the man is Icft-handeii, ho, of course, goes in an opposite direction to that 
mentioned aliove. It is absolutely nercssarv to make the blows cut upwards, and not downwards, as parti, 
culariy and properly insisted on by Mr. lilnikie, in his little work On 7/edgf.f, whose sentiments on that 
subject, 1 shall here transcribe : — ** A moment’s reflection," he says, “ will show that it is iin{X)ssible for 
an edgetool to pass through a piece of timber, without causing a severe pressure against one or both of 
the sides of the wood, l)ecau.se the tool occupies space 'I’lie teeth of a saw drag the chips out of the cut, 
and give the space requisite for the tool to pa.ss, but an edgetool can only pass by pressure. ... In cutting 
the stem of a bush or young tree which is growing upright, if the blow is struck down^ nearly the whole 
pressure falls on the stub (the growing stem), which is thereby shattered to pieces, while the stem cut off 
18 left sound j but when the blow is .struck up (as it always .should be), the cffi'ct is reversed, the slab is 
then loft sound and smooth (cut clean), and the stem cut off is shattered and when this practice obtains, 
“the wet does not pciiefrato through the stub into the crown of the roots, canker is not encouraged, and 
the young shoots grow up strong and healthy, and able to contend against the vicissitudes of the weather. 
The branches which grow out of the stem, many of them, not being thick, will bo cut through by a 
dexterous cutter at one stroke 'These cuts across the stems are not made in the plane of the line of the 
hedge, but at so considerable an angle with it, that they will not be seen, if viewed from the direction in 
which the hedger proceeds, bid they will almost face the spectator in the opposite direction. When this 
operation is performed by a man who is dexterous in the use of the bill, there j.s nothing: »n hedging, that 
looks liker a nice piece of art, than this way ot cutting down a hedge, not even that of its original plant, 
ing. As the branches of a hedge intcrl.icc, the stera^, as they are cut ofti do not fall down like a tree. 
The hedger has to pull the end of the stem, that has been cut off, towards him with the bill, in order 
to seize it by the left hand, which having done, ho pulls asunder the tops with the assistance of the bill, 
and lets the whole branch fall gently out of Ins hand, on Uic opposite side of the ditch to that on which he 
stands. 


‘3()22 Season pei forming the operation. It should be kept in remembrance that this operation must 
not be perforinoil tiuriiig a bar<l frost 1 once saw a very fine hedge breasted over, and that part, which 
had been cut down during a hard liost, did not send out o stem next summer cxceeiiing four inches in 
length, w'hereas the jwrt.s of the hedge cut by the same hedger in fresh weather, pushed up strong and 
healthy btem.s three feet high It was remarked at the time the hedge was being cut down, in nrosty 
weather, that the stroke of the bill made a peculiarly ringing sound on the stem.s, and that they were 
more brittle, more easily split and cut over, than in fresh weather. Notwithstanding these peculiar 
symptoms, no suspicinns ot an injurious etfect were entei tamed at the time. After such an operation m 
seasonable weather, it is astonishing how luxurious a growtli of stems is generally devclopcil. This kind 
of young hedge is switched and trained in the same manner as described alxive for newly planted hedges, 
till it comes to inaturity 'I'lic hedge should be cut down when the Held next the ditch is to be broken up 
out of lea, as the young hedge will be a fence by the time the field is again in grass. As the field behind 
the hedge will not likely lie in the same ixirt of. the rotation as the other, it will he necessary to employ 
the cut thorns as a dead hedge on the mound. Tf the hedge cut down was strong, the dead fence will not 
require all the thorns, a part of which may be taken away for other purposes, or a similar purpose in 
another place. A dead hedge is made in the manner described. 

302.1 After-management of a breasted over hedge. If, in the course of years, when this hedge has 
arrived at maturity, it is found that the steins arc so gross that few twigs grow from them, and that the 
bottom of it is too open as a fence for sheep, it will be necessary to cut the whole down within a few 
inches of the ground, with the axe or cutting-bill, according to the strength of the stem. If the cutting- 
bill is used, it is managed like the breastiiig.bill, and at times with both hands; but if the axe, then the 
hedger stands with his face in an opposite direction lo the bentcutling one; that Is, he keeps his left 
hand next the hedge, and using the long-haiidled but light axe, witii both hands, he cuts the thick 
stems in a sloping direction upwards It may. in the first instance, be necessary to cut away the small 
branches with the bill, which may interfere with the action of the axe, or injure his hands; tor, in this 
process, which requires strength and dexterity, gloves are not convenient pieces of dress. He pulls the 
Ihoms asunder, after they are cut, and deposits them on the same side of the ditch as when they were 
breasted over; and it is just as absolutely necessary now as before, to leave the growing stem clean cot 
Cutting with the axe is a very lalmrious ‘operation at all times, but particularly when cutting down old 
thick-stemined thorn hedges. Old thorns arc sometimes so bulky and heavy, that it is necessary to drug 
them away with horses, instead of ^tcmptuig to put them on carts. Both after this and the other 
process of cutting, the ground around all the roots should be thoroughly cleared of all wcfxls, and It 
would even be advisable to water-table the hedge, and to throw the sliovellings of the ditch upon the fiiec 
of the mound. But should water-tabling not be necessary, there can be no doubt that the ditch will 
require scouring ; and there eaiiiiot be a more favourable opportunity tor the work being done, than when 
the hedge is cut down, amongst the stems of which the shovellings of the ditch can be deposited. 
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%S4- H€ct\fying the old a^e qf a thoni hedge vnproperty treated tn its youth. In this operation muoh 
care and judgment are required It ts found that in ordinary sized gaps, which exist between the old 
stems of a thorn, young plants will not easily take root and thrive. This ellfect is produced^ partly by the 
shadowing of the stems whirh grow quickly out of the old stem and overtop the young plant, and 
liartly by ftie want of nourishment from the earth, the juices of which have been extracted already by the 
older tenants To remedy such defects, plashing has been resorted to, and when that has been judiciously 
done, by laying the plashes near the ground, a small gan may be filled up for some time But 1 agree 
perfectly with the following observations of Ixird Karnes on the nature of plashing in general : — . 

1025 “ Plashing an old htdgCy" says Ins Lordship, “ an ordinary practice in England, makes indeed a 
good inteiim fence, but at the long run is destructive to the plants, and accordingly there is scarce to be 
met with a complete good hedge where plashing has been long practised A cat is said among the vulgar 
to have nine lives. Is it their ojnnion that a thorn, like a cat, may be cut and slashed at without 
suffbring by it f A thorn is a tree of long life If, instead of bong massacred by olashing, it were raised 
and dressel m the way here described, it would continue a firm hcilgc, perhaps, for five hundred years ’* 
This merits attention If plashing really be practised, and suih an old practice cannot be easily forsaken, 
it may be necessary to remind the oper'itor to rut the stem no deeper in tlian necessary to bend it down 
with considerable difhculty, as near the ground as possible , for plashing at a great height above the 
ground defeats its own object, namely, that of filling up gaps below Keep the end of the plash down, 
either by inserting it under a hooketl branch of a neighbouring thorn, or by a hooked stick driven into 
the ground, and push a bit of wcnlge shaped stick into the cut, to assist in preventing the plash from 
starting up btufr then some worked up clay into the cut, and thus close it up from the cfrcctsof wet 
and drought 

3026. Laying an old hedge It will be a much better practice to renew the earth in the gaps with fresh 
soil, mixed with dung and lime, iii the fust year after the hedge has been cut down, and then in the 
sc*cond year to take a stem from each side of the gap which has shot up from the old stem, and lay them 
III the soil so prepared, as gardeners lay carnations and roses, by fistciiing t um down to the earth with 
pins These layers will strike root, and grow uji as young plants , and when they liavc acquired sufficient 
strength, they then c an of course be cut away rioin the parent sti ni When the gaps extend many yards 
between the old stems, and when of course it would not be practicable to hit up all the sp^ e with such 
layers, the old earth between them must be completely taken out, and new and fresh soil, prepared as 
above, substituted in its pHic, and joung plants must be laid on a thorn bed, and the whole work of 
repair carried on and finished in the same manner as described in the original planting. In training these 
renewed plants, it will be neecsstry to check the growth of the old stems, and encourage that of the 
young plants, till both have acquired the same length, when both ma> be treated alike An old gateway 
may be boat up in this manner, but if still to be used on emergencies, a dead fence of thorns will protect 
the gap for a groat length of tune In repairing hedges, of whatever age, it ought to be kept in 
remembrance, tliat a he-dge ought never to be planted on the top of a mound thiown up from the ditch 
It has, indeed, the advantage of an iinpo<«ing situation, but being plintetl in bail sod, and destitute of 
moisture, it cannot thrive it is at best dwarfish, and frequently decays and dies. {^Stephens of Balmadies 
tn Quar Joui Agi , \ol ii p Gtl ) 

3027. T/ie hedge and bank consists of a hedge planted upon tlie plain surface, ^ith a 
bank or mound of earth raibed behind it by way of protection. 

3028. The hedge in the fate of a hank dilFirs from tlic former, principally in having 
the hedge in the front of the bank consideiably above the common surface, in place 
of having it at the bottom. 

3029. The Devonshire fence is a sort of hedge and bank, as it consists of an earthen 
mound, seven feet wide at bottom, five feet in height, and four feet broad at top, upon 
the middle of v. hich a row of cpiicks is planted ; and on cacht side, at two feet distant, 
a row of willow-stakes, of aliout an inch in diameter each, and from eighteen inches 
to tuo feet long, is stuck in, sloping a little outwards, these stakes soon take root, 
and form a kind of Inc fence for the preservation of the quicks in the middle, lliis 
fence neaily resembles the hedge on the top of a bank, and is equally expensive in 
the erection tlit foimation of the bank deprives the adjoining surface of its best soil, 
and the plants made use of arc liable to every injiiiy that can possibly arise from 
drought, frost, and gradual decay or crumbling down of the mound. The addition 
of the willows to this fence is certainly a disadvantage; if the quicks require pro- 
tection, dead wood is equal to c\cry purpose that could be wished or expected, and 
at the same time possesses the additional advantage of requiring no nourishment, and 
having no foliage to shade the thorns or other plants. 

3030. In the hedge mth jmls and rads, the railings arc employed for the protection 
of hedges, as well those that are planted upon the plain surface, as for the hedge and 
ditch united. The addiUoii of a paling is, however, more immediately necessary in 
cases where the hedge is planted upon the plain surface, especially when the fields so 
enclosed arc in pasture. 

30.31. The hedge and dead hedge is a fence that consists of a row of quicks or 
other hedge-plants, set either upon the plain *urfacc, or in the face of a ditch or 
bank. The dead hedge answers a double purpose, namely, that of protecting the 
young plants from the^ injuries they may receive fiom cattle or the inclemency of the 
weather, and at the same time forming a temporary enclosure which lasts till the 
hedge is growm up. 

3032. The hedge and ’•mil fence is of two kinds, namely, a coarse open wall, built 
of loose stones, on the top of the bank formed by the earth taken out of the ditch ; 
and when hedges are planted upon the plain surface, a thin and low wall regularly 
built alongside answers tlic double purpose of shclteijng and encouraging the growth 
of the plants wliile they are in a weak tender state, and aflerwards prevents the pos- 
ftibiUty of the hedge liecoming open below. Where gardens are entirely, or in part, 
surrounded by hedges, and in tlie enclosing of fields by the sides of highways, espe- 
dbilly in the vicinity of great towns, where dogs and other destructive vermin are apt 
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to creep into the enclosures, and annoy the stock, the law wall forms a valuable addi- 
tion to the fence. 

3033. The hedge tn the muitUe or in the face of a wall is executed in tlie following 
manner; — The face of the bank is first cut down with a spade, not quite perpendicularly, 
but nearly so ; a facing of stone Is then begun at the bottom, and carried up regularly, 
in the manner that stone- walls are generally built: when it is raised about eighteen 
inches, or two feet high, ac cording to circumstances, the space between the wall and the 
bank is filled up with good earth, well broken and mixed with lime or compost: the 
thorns are laid upon this earth in such a manner, as that at least four inches of the root 
and stem shall rest upon the earth, and the extremity of the top shall project beyond the 
wall. When the plants are thus regularly laid, the routs are covered with earth, and 
the building of the wall continued upwards, filling up the '•pare between tlie wall and 
tlic bank gradually, as the wall advances upwards . when completed the wall is finished 
with a coping of sod, or stone and lime. When the plants begin to vegetate, the young 
shoots appear in the face of the wall, rising in a perpendicular manner. This sort of 
fence is mucli miise in some of the western counties of Scotland, and wherever there is 
plenty of stones ; it is a good and cheap method, especially where w'ood for rails or 
paling cannot be got readily. (T.) 

3034. The hedge and dUcht nilh 7ow of treest differs from those which have been 
described only in Iiaving a row of tiees planted in the line of the fence along with the 
hedge. Tiie advocates foi this practice say, that, by planting rows of trees in tlie direc- 
tion of tlie fence, the country is at once sheltered, licautified, and improved ; and that the 
interest of the proprietor is ultimately promoted by the inci casing value of tlie timber 
raised in these hedgerows. It is also said, that such tiees produce more branches for 
stack-wood, knees for ship-builders, and bark for the tanners, and they sell at a higher 
price per load, than tiees grown in woods and groves. Ilcsidos, close pruning hedgerow 
trees to the height of tw'clvc or fifteen feet, pi events their damaging the hedge; the 
shelter which they afford is favourable to the vegetation both of grass and corn ; it also 
tends to produce an equable tcinperatuie in the climate, which is favourable botli to the 
pioductioii of, and greater perfettion and beauty in, animals, and of longevity to man. 
Tluiugh the practice of planting hedgerows of trees is very common, though its advo- 
cates aic numerous, and tliough these arguments are urged in its favour, yet the objections 
aie also entitled to vciy serious considtiation. When trees aic planted in the Une of a 
fence, if that fence is a hedge, the plants of wliich it consists will not only be deprived of 
a great pait of their nouiishincnt by the trees, but will also be greatly injured by the shade 
they occasion, and the drop that falls fiom them during wet weather : upon tliis point 
little icasoning is necessary ; for, if wc appeal to facts, we sh<ill find that no good hedge 
is to be met with wheie thcic is a row of trees planted along with it. The miscliicf is 
not, however, confined sohly to hedges; the t fleets aic equally bad, jierhaps w orse, 
w here the fence is a stone- wall ; for though in this ease the shade or drop of the trees is 
hardly if at all felt, yet, when they have attained a certain height, the working and 
stinining of tlic root«> duiiiig liigh winds is such, that llte foundations of the wall are 
shaken and destroyed; aceoidingly, whciever laige ticcs aie found grov\ingnear stone 
walls, the fence is ciaekcd and sliaken by eveiy gale of wind, is perpetually falling into 
laigc gaps, and costs ten times the expense to keep it in lepair that would otherwise be 
requiied if no trees were ntai it. Admitting, how ever, th.it the trees in hedgerows were 
no way piejudicial to the fence, which wc have already shown is no means the case, 
another aigiiment may be successfully used against the practice. It is seldom, indeed, 
that trees planted in hedgerows arrive at any great size; on the contrary, thtjy are 
generally low and stunted . and whde they occasion a visible loss by llie mischief they 
do the fence, their utmost worth, when they come to be sold, will seldom be found ade- 
quate to the loss and inconvenience they have occasioned. 

^3'i Stephens dicidedlt/ immtral to plantmg trees m fudges It is quite impossible, he says, even 
with the greatest care imaginable, to rear thorns to a goml fence under forcst-trees : oven trees gmwing 
on the top of the mound of a double hedge, ab<itrart the moisture from the earth and injure the foliage of 
both the hedges ; and though it may be probable that the two hedges may not be gapp^ by the trees fii 
places cxadly opposite, the injury the individual hedge suffers cannot be remedied under the over- 
shadowing poison laird Karnes makes the followiiig judicious remarks on planting hedgerow trees To 
]daiit trees in the line of the hedge, or within a few feet of it, ought to be absolutely proliibitcd as a per. 
nitious practice ; it is amarmg that people should fall into this error, when they ought to know that 
there never was a good thorn hedge with trees in it' and howsliould it be otherwise? An oak, a beech, or 
an elm, grows faster than a thorn; when sutfbreti to grow in the midst of a thorn hedge, it spreads its 
roots every where, and robs the thorns of their nourishment. Nor is this all ; the tree ov crshadowing tlie 
thorns keeps the sun and air from them , at the same time, no tree takes worse with being overshadowed 
than a thorn. Hedgerow trees certainly give a closely fenced appearance to a country, and at a distance 
look not unlike trees in an orchard ; but they are at best formal , the trees in them, though they may ha 
very hardy, and yield strong, tough timber, never attain to great size, and arc often distorted in shape by 
the force of the winds, whtcTi bend thdm to th«ir will ; and when their bancAil efftrts on the hedges and 
crops are considered, it is astonishing to see their cultivation so prevalent It may be ungracious treat*- 
ment, now that they are pluited and growing, to root out every one of them without delay, but tb^ may 
be treated as annuitants whose consummation may lie devoutly wishcil for, and whose places will not be 
replenished by similar occupants Piantations, and clump««, and belts of trees, afford better shelter than 
single rows ; and when they cam be judiciously planted, in situations where little use can be made of t)i« 
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fot culture— and there is no properly without many such situations upon it— and in otlicr sltuib 
tiona where they would screen fields from the prevailing winds, they not only become useful timber, but 
omaraentdl olyccts in the landscape,— objects which fill the eye, rivet the attention, and are vastly more 
taitcfUl than any single row ol stunted trees can be.” {Quar. Jam Agr vol i. p C2J ) 

3036. The hedge and ditch, or hedge and ivall, ndth bell of planting, in exposed situation!:^ 
is strikingly useful and ornamental, while upon jow grounds it is not only unnecessary, 
but in some instances absolutely hurtful. For instance, in deep and broad valleys 
surrounded by hills, and sheltered fiom severe blasts, belts of planting arc not only 
unnecessary, but even hurtful and ruinous by the ground they occupy, which could 
certainly be employed to greater advantage, and the original expense of enclosing and 
planting saved. 

3037. The hedge and ditch, or wall, uith the corners planted, is employed upon some 
estates instead of the belt of planting. According to some, it has a good effect upon 
the scenery of the country, and answ ers the purpose of general shelter extiemcly well : it 
is, however, greatly inferior to the bolt of planting, for the purpose of sheltering particulai* 
fields ; but as in every field there is a space in each angle that cannot be ploughed, by 
planting these spaces, w hicli would otherwise be left w aste, many valuable trees ore raised 
with little expense, and with scarce any waste of land. 

3038. The furze fence may be had recourse to with advantage whenever such plants 
are found to grow vigorously in a soil. Fences of this sort are mostly made upon mounds 
or banks of earth, by sowing the seed of the plant. Sometimes th* bank is only sloped 
on one side, but at others on liotli ; in the former case the front is perpendicular, and 
faced witli turf or stone. From these fences being raised so ronsidciably ibove the 
common surface, they arc very liable to injury from frosts and other causes in severe 
winters. In all cases where tliey are clijiped or cut once a year, or once in every tw o 
years, the clippings may be bruised and given to hoiscs or cattle, who are fond of them, 
and are found to Uirive and fatten on this food. 

SuBSFCT. 4. Paling Pences. 

3039. Paling fences are only to be considered in a secondary light; for, of whatever 

wood they are made, however substantially they may be executed, or in whatever situation 
tliey are placed, their decay commences the instant they arc erected. Where pennanent 
use therefore is rcciuiicd, palings ought never lobe adopted ; but for ornament in pleasure- 
grounds. or for tlie protection of young thoins, they are highly valuable. In all cases 
where either dead hedges or palings are used, the decay and ultimate loss of tlic fence is 
owing to tliat part of it which is let into the ground being rotted by the moisture. Where 
dead hedges arc planted, it is no easy matter to piovide a remedy ng.iinst this evil ; as 
the stems are sc numerous, that, to give each of them a preparation that would completely 
defend it from the effects of moisture would be attended with an expense equal to, if not 
greater than, the value of the fence. Where palings, however, are used, especially the 
most expensive and substantial kind of tliem, and siicli as are meant both for duration 
and ornament, it is desirable to prepare the standards, or upright parts that are placed in 
the earthy in such a manner as will enable them to resist the moisture for many years. In 
the south of England, the post is alwajs more bulky at the lower end than the upper, 
and is fixed in the ground by digging a hole, placing it therein, shovelling the soil in, and 
ramming it round the post till it he firmly fixed. It has been a practice from time 
immemorial, to burn or char that pait of the standards or palings intended to be set or 
driven into tJie earth : the reason assigned for this practice was, that the fire hardened the 
parts thus subjected to it, and, by rendering them impervious to moisture, mode tliem moic 
durable than they would have been without such opciation. But tlie best defence^ at 
present known against the effects of the weather is the bark of the tiee. Ibis covering 
it has from nature, and is possessed of every icquisite, being impregnated wath oil, resin, 
and other matters, which secure it completely, not only against moisture, but other 
injuries arising from the operation of air, light, licat, Ac, ; of (his we have strong proofs 
by observing what happe wliere, by cutting off a branch or otherw ise, the bark of any 
tree is destroyed. If the surface laid bare by the wound is considerable, that part of tlie 
body exposed by it begins immediately to decay, and continues lo waste, unless some 
covering be made use of to supply the pl.ice of the bark ; for that purpose nothing has yet 
been found so eflectual as a coat either of boiled oil, or of oil-paint, which, by completely 
excluding both air and moisture, not only preserves the tree from rotting, but also prevents 
it from bleeding and wasting itself by an effusion of juices from the wound. When 
trees are cut down and sawn into planks, whether for palings or any other purpose, and 
arc afterwards exposed to the weather, the same thing happens that we have mentioned 
as place with the growing tree when deprived of, its bark, but in a much greater 

degree, as the whole surface is tlien without a covering. To prevent lliis decay, the same 
remedy should be applied, viz. painting the whole of the wood, or otlicrwise filling the 
pores vrith oil, in such a manner as to prevent die entrance of moisture. There arc now 
coarse oil-paints sold of all colours, so cheap as to enable persons erecting palings, or 
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other works of wood, to paint them at a small expense. Other very good remedies axe 
to be had at a moderate price, as the pyrolignous acid from gasworks, which, if the points 
of the standards that are to be driven into the earth arc dipped into it while the h'quor is 
boih'ng hot, will preserve them from the bad effects of moisture for a very long time. 
Previously to the dipping, they should be properly shaii^ened, and that part which is 
to enter the ground, or even the entire post if convenient, moderately charred or burnt. 
Common tar, melted pitch, or gas liquor, may also be successfully employed for the 
purpose of defending the extremities of the upright parts of paling from moisture; 
linseed and train oils may also be used with success ; the great object being to fill 
tlie pores completely with some unctuous or greasy matter, or contract them by partial 
charring, so as to prevent the admission of moisture. The posts should be completely dry 
before tliey arc dipped in any of these preparations : for if thev are either made of green 
wood, or have imbibed much moisture, or after being dipped are exposed cither to the heat 
of the sun or to a severe frost, the moisture w'^ll become so much expanded thereby, as to 
burst through, and bring off the joaint or other coaling ; whereas, when they are made of 
well seasoned wood, and are at the same time perfectly dry, and the pitch, oil, or varnish 
boiling hot, it readily enters the pores, and, liy filling them completely, prevents the access 
of moisture, and consequently the injurious effects produced by it. 

3040. The simple nailed palin^f consists of upright posts, driven or set into the earth at 
certain distances, and crossed in three, four, or more places, with pieces of wood in a 
horizontal direction. This paling is foi the most part made of coarse sawn wood, with 
out any dressing. 

3011. The jointed horizontal paling consists of massy square poles, driven or set into the 
earth at regular distances, through which mortices or opeiungs arc cut for the reception 
of the extremities of the horizontal pieces wliicli traverse them. 

3042. The upright lath paling is made by thiviiig or setting a number of strong piles 
into the earth at regular distances, and crossing these at top and bottom with horizontal 
pieces of equal strength ; uj)on these last arc nailed, at from six to twelve inches’ distance, 
a number of square pieces of ‘.iiwn wood, of the shape and size of the laths used for the 
roofs of tiled houses. This sort of paling, when properly executed, looks very well, and, 
notwithstanding its apparent slightness, if well suppoited by props or rests at regular 
intci vals, lasts a long time. Where there arc plantations of young firs in the neighbour- 
hood, laths may be had at a trifling expense. 

3043. The horizontal paling of young firs, or the iveedings of other young trees, may be 
had lecourse to with advantage upon estates with extensive woods, or surrounded with 
belts of thriving plants ; the tliinnings of such woods or belts being highly valuable for 
making palings, especially when the plantation consists chiefly of firs. The palings of 
young firs are of two kinds, cither horizontal or upright. Tlie horizontal resembles the 
jointed dressed paling already dcsciibed, and the upright is similar to the lath paling. 

3044. The chain horizontal fence is made by fixing a number of strong square piles 
into the earth at regular distances, in the direction in which the fence is to run ; each of 
these piles has three strong staples or iron hooks driven into it on each side, one near 
the top, one within eighteen inches of the bottom, and one in the middle ; to these staples 
or hooks chains arc fastened and stretched horizontally, in the same manner as tlie pieces 
of wood aie in a common horizontal wooden fence. When it is meant that the fence 
should be laid open for any temporary purpose, hooks are driven into the posts in place 
of staples, and the chains hung upon them ; but where this is not wanted, the staples will 
be found the most secure method. In some cases the upright part of this fence, in place 
of wooden piles, such as have been described, consists of neat pillars of mason-work or 
cast iron. 

3045. 77ie rope fence is nearly the same as the former, that is, it consists of upright 
posts, driven into the earth at regular distances, with holes bored through them for the 
jiassage of the ropes ; in general tliere are three, and in some cases four, courses of ropes. 
This can only be used for confining cattle or horses ; for sheep it will be found quite 
incompetent ; for stretching across rivers, or pieces of water, like the chain fence, the 
rope fence will be useful. 

3046. The movable wooden fence, flake, or hurdle. Tliis has hitherto been principally 
employed in cases where sheep or cattle arc fed with turnips in tlie field, to separate a 
certain portion of their food at a time; in that way liurdles are extremely useful, as the 
sheep or cattle, by having a given quantity of food allotted them at once, eat it clean up 
without any loss, which they would not do if allowed to ranged at large over the whole 
field. There arc, however, many other purposes to which hurdles may be applied with 
equal advantage. In the subdivision of gentlemen’s parks, in order to subject them to a 
course of aration, no fence is soc suitable as the hurefle, which may be taken up and set 
down at pleasure, and in a short time. This circumstance being gendltdly known, these 
fences never convey the idea of impassable barriers ; and, not being very common, th4y 
are never considered vulgar Were it not for their expense, they would be far preferable 
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to conunon fences, in districts that do not require shelter ; because they occupy less space 
than hedges or walls, and do not, by attracting cattle, cause their manure to be unequally 
distributed ; nor do tliey harbour birds or insects. 




.1 hurdles {fi^ 478 ind 47‘) ) ma> sometimes be formed at less expense of 

material tlian the conunon sort, becau&c they tdmit o( Ik mg undo strong by working up short pictcv of 
wooti ilose It hull aie hlglK'^t (yijf 478 a b) miy be made of 
oik, and SIX bet high, so as to be 1 1tnie for cattle, others {Jig 
47'> ) may be made of the common prunings and thinnings of 
>oung pluititioiis In gincril it is in improvement in the ton. 
structiin ot hurdles to m ikc the two sides so as to answer either 
as bottom or top (jig 480), by >shuh means, if a leg is broken 
off, It Is only ncrcssary to turn the Imrdle upside down, and 
we have still a pcriect hurdlt I'or this pur]> 0 B 0 make the heads 
eighteen inthcs or two feet longer than usual, and sharpen both 
(lids (Jig ISO), then tlie side pieces should bo aluavs double, 
one on each side ot the rails, and should shut in at their ends 
on the heads and the centre pieie, that tluii bearings may bo 
equally strong and firm whichever end is eaen ui>peimost (Oaid 
Mag vol u ) 

3048. hon hurdles ( fig, 481.) aic found a \erj elegant and durable fence, tliough more 
* than double the expense of wood. I’oi park or 

lawn fences they aie admirably adapted; but 
occupy lathei too much capital for a commer- 
cial iartner. 

3049. 2'he udlowt or uatthd, fence is made 
by diiMiig a number of piles of any of the 
kinds of willow or poplar, cbuut half the thick- 
ness of a man’s wiist, into the caith, m tlie 
direction of the fence, and at the distance of 
about eighteen inches from each*other. They 
then twisted, or bound together along the 
with small twigs of willow or poplar 
). Ihis kind of fence* has some ad- 
vantages peculiar to itself, it not only forms a cheap and neat paling, but if it is done 

cither about the end of autumn or early in the 
spring, with willows or poplars recently cut down, 
the upright pans or stakes will tnkc root, grow, 
and send out a number of lateral branches ; and, 
if pains arc ’aken in tlie following autumn to twist 
and interweave these branches pioperly, a perma- 
nent and almost impenetrable fence may be formed 
in two or three ^ears. For the enclosing of 
marshy^ lands, or for completing any enclosure, where a part of the line in which the 
‘ ,483 fence ought to run is so wet as to be unfit for the growth of 

thorns, or the building of a wall, the willow paling will bo 
found an excellent contrivance, and the use of it will render 
many enclosures complete that could not otherwise have 
been formed. Sometimes stakes arc used of a kind which 
do not take root and grow, in which case this form still 
makes a very neat and efficient temporary fence. (Jig. 483.) 
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3050* The paling ^ grovdng treesj or rails nailed to growing postst is made by planting 
beech, larch, or other trees, in the direction of tlie fence, at about a yard distant from 
each other, more or less, as may be thought necessary ; these trees should be pro- 
tected by a common dead paling, till they are ten or twelve feet high, when they 
should be cut down to six feet, and warped or bound together with willows at top and 
in the middle ; cutting off the tops wiU have the effect of making them push out a 
great number of later^ branches, which, if properly warped and interwoven with the 
upright part of the trees in the manner described fur the willow fence, will both have 
a beautiful effect, and will at the same time form a fme fence, which, in place of 
deep decaying, will grow stronger with time, and may with very little trouble be kept 
in perfect repair for a great length of time. ‘ 

3051. The upright and horizontal s^hingle fe^ices are chiefly made of firs, coarsely sawn 
into deals of from half an inch to an inch thick, and of different breadths accor^ng to 
the diameter of the tree. Pretty strong square piles are driven or set into the earth, 
and the deals nailed horizontally upon them, in such a manner that the under edge 
of the uppermost deal shall project or lap over the upper edge of the one immediately 
below it ; the fence, when finished in this manner, will have nearly the same appearance 
as the bottom of a boat or cutter. An upright fence is made by fixing perpendicular 
posts in the earth, nailing three pieces of wood horizontally, and covering these with 
shingles placed perpendicularly ; in this case the shingles are not above three inches 
broad, and the extremities of each are pointed at the top. 

3052. The warped paling fence consists of pieces of wood driven into the earth, bent 
down in different directions, and their tops fastened together ; this fence resembles the 

with only this difference, that, in place of leaving the points standing 
up, as is the case with that part of fortification, they arc bent down and tied together. 
When made of dead wood, this fence is equally perishable with others of the same 
desciiption ; but when made of growing plants, it will be found very lasting. 

3053. The Itghtj openj 2)aling fence, with thorns, orlhe branches of trees wove in 484.), 

484 differs fiom the common paling fence already described, 

only in being warped either with thorns, or the branches 
of trees. When piopcrly done, it foims at once a very 
complete fence; but, like all fences made with dead 
w ood, it will be found very perishable, and will require 
many repairs. It has, however, one advantage, viz. 
that, when properly executed, it is proof against the 



entrance of animals of any kind. 

3054. Primitive paling fences are formed without nails or lies of any sort, by 

485 vW inicrtiiiK the paJe« or stakes 

'5/ \\i^ \\^ the ground different di- 

rcctions (fg. 485.), and by 
using forked or hooked stakes. 
They are chiefly desirable in 
forest or park scenery for 
maintaining a particular cha- 
racter, and for separating horses, deer, &c. Such fences sometimes occur in Poland, 
llimgary, &c. ; but in a civilised country they arc to be considered more in tlie light of 
effect than of practical utility. 

3055. Parkfences of iron arc the most efficient and elegant, {fig. 486. and 487.) Light 
cast-iron posts, with rails or round iron rods, five eighths of an inch in diameter, to the 
height of four feet, and, a foot higher, on the bent extremity of the posts, a chain 
instead of a rod {Jig^ 486.), are found to form a barrier against any description of the 
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larger quadrupeds kept in British parks, as horses, wild cattle, buffaloes, deer, &c. 
Painted green, or even with the paint called blue anticorrosion (ground glass and oil 
chiefly), or coated over with the pyrolignous liquor from the gaswor^ such flwcea arts 
not olrtnisive, and less lialc to suggest ideas of limitation, confinement, restr8i|i^^&!4^, 
than w<dls or pales. Silarly characterised fences may be composed of cosun^cfc^ 
hurdles (Jig, 487), which are valuable. Mid probably the cheapest of all 




SuBsECT. 5. Wall Fences. 


*^056. Wall fences are constructed of different sorts of mateiials, and are of various 
kinds. They aie for the most part f(ood Icnces, though some of them, as those of the 
earthy kinds, are not by any means durable, and tliertfore sliould not be formed wheie 
better sorts can be used. In the constriittion of walls, it is essential that the stones be 
either taken Irom a quirry, or consist of the largest land-stones broken in such a manner 
as to have a good 11 it sin face, in oidcr that they may bind well, that thty he built by 
masons, and wvll pinned, that they hue as dry and deep a foundation as possible, in 
order to guard agiinst fro«-ts, &t. , tint they be made wide at the bottom, and tapering 
upwards to about the broulth of ten iiuhos, when tlie coping is to be applied ; that the 
coping consist of mate mis that cannot be leadily oveiturneil oi removed, as, upon tlie 
manner m \\hieh it is finished, mu<h of the fiitiue value and duiabihty of the wall will 
be found to depend. 

3057. Drt/ ^toiu Ih aie of three kinds those constructe*d of round stones gathered 
from the fields, and < ith turves; of quairicd stones, upon whicJi some pains have 

been beston ed to put into propei shape; and the Galloway dike, so denominaiOd 

from its being originally used in that country. 


3058 The wall oi dike made with t onnd oi iand-stonc^^ by Hbourers, and tovered with a coping of turf, 
IS a very indifferent fence In most insitanees, it is not only very ill constnicted as to shape, being of one 
unitorm thickness from top to bottom, but the stones, from their round figure, do not present a suthcicnt 
surface to each other to bind and give stability to the building 1 his fe*ncc ho* long been known, and is 
atill lery ennimon in the remote parts ot the country, u|K)n estates where the first rude essay is made in 
the way of Improvement, and where masons cannot readily be hid In such situations It has a twu.fnid 
benefit, the surface is cleared of nnny stones that v^oulcl otherwise hive presented a considerable 
obstacle to its cultivation, and the field is at the same time cm losoil but, tlioiigh these objei ts are accom- 
pushed tor a time, their benefit is not iki manent, as the wall is perpetually tumbling down , even the 
cattle rubbing against it make considerable gaps in many places, and in that wiy, grcit trouble and 
expense are annually required to keep it m repur 






4 S 9 Thi wall in u hich the stona a% e quat ; led {Jig 480 >, and 

put togetlur by skilful masons, bioad at bottom, ta|)eriiig gra- 
dually upwards, and hnished at top with a substantial coning, 
h IS a leiy neat appearance, and h is been known to last thirty 
ind even forty yeirs without repairs A good foundation is 
highly essential in the cnnstniction of this fence, from nine to 
twelve inches is the smallest depth that it should be below the 
tommon surface, especially if the soil is o{)cn and iwroiis, and 
tht largest and heaviest stones should always belaid undermost 
The best dikes of tlliM kind are now built solid Aom bottom to top, and coped with stones resting upon 
others pregeotlng beypnd the width of the dike (C ) 

4 QQ 3000 Tht (jalloway dike or wall {Jig 400 ) is principally emnloyctl 

for enclosing high groirn Is that are depastured with sheep, for the 
confining or which it seems well calculated tioin two feet to two 
and a half, at the bottom, it is built in a regular compact manner 
with dry stones, i every resper t the same as a dry stone wall with 
a broad base, tapering gradually upwards the building Is then 
levelled with a course of fiat stones, resembling a coping, In such a 
manner as that these flags or flat stones shall project two or three 
inches over the wall on each side Above these flat stones is laid a 
course of rugged round ones, placed upon each other iii a Vray 
secure enough to give stability to the building, but at the same 
lo leave a considerable vacuity between each , by which means a fkrcc passage is affbrded 
iriud, which blows through them with a violent whistling noise This rough open part 
generally raised thtcc feet above the regular pMit of it, gradually tapering upwards, till 
W of about nine inches broad, every course of the rough stones boitig smaller than that 
f mti^th it Its tottering appearance » so well calculated to prevent sheep, cattle, or other 
' approaching it, that it is seldom indeed that any attempt is made to leap over It This 
tocher with the ease with which the stones are procured, in most of the situation^ where 
$ff diM IS os^, rendon it a valuable fcnca 
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30f) I . Stone arvl Him waJh^ in order to bo durable, should have a good foundation, deep 
enough to prevent them from being hurt by frosts, with a broad l»ase, tapering gr^ually 
upwards. Tliis fence, when properly executed, \% next to hedges, the most durable : 
it is, however, vciy expensi\e; and its superiority over the dry stone- wall is so trifling 
in point of durability, as to render the latter the more eligible, being much cheaper, and 
answering every purpose of a fence equally well. For the building of this wall, stones 
taken from the quarry are to be prefcired to the common land-stones; for though a 
mason may be able to remedy, in some measure, the inequality of suiface in land-stones, 
by mixing plenty of lime with them, yet experience pro\es that walls made with such 
stones, notwithstanding every care on the part of the bud Icr, are much less perfect, and 
last a much shorter time, than where qu.irricd stones arc employed. This, like every 
other stone fence, should be seemed at the top wiili a substantial coping. Stone fences 
of every description not only form complete enclosures at oiue, and by tliat means allow 
the proprietor to entei into immediate posse sion of every advantage that can arise from 
tlie enclosing of his fields, but, hy the little loom they occupy, a considerable portion o’ 
land is saved. 

>0f>2 In the consti uction of walls qf stones and clny^ the clay id used like lime, snd is meant to ansvver 
the sime purnosc It rce^uircs slender observation tooonvinec intellip-cnt persons, iliat a wall made with 
such inateruis in the ordinary way cannot he a durable one, tor if the <lay mule use o< in building the 
teiice has been very moist, the summer’s heat will dry it so much as to leave tonsidcrablc ( ha&ins in the 
building, these' chasms must necessarily dtprivc miny ot the stones ol tint support ninth tJit'v require, 
and in that w ty endanger the building I his, however, is not the only nieoiivtiiieiue with which this 
kind ut wall is attended , the eflect of the sninmer's sun uimn the elay part lies it so coinpk tely, that when 
the wet weather t oniraences about the end ot autumn, it ibsorbs the nioisturt like a bpungc, and if it is 
overtaktii hy frost while in th it state, the fabric swells, bursts, and tumbles down 
5()f>3 Walls qf stone and clay^ dashtd vifh limCy dilltr ui no respect fiom tli it desenbed, except In the 
harliiig or dashing that is given them Where that opei ition is well perforuu d, and at a projicr season of 
the' )ear, the < oating of lime, by preventing the entraiiec of moisture, will add greatly to the durability as 
we*ll as beauty of tin will , so much so, indtid, that some femes made in this way, where the clay was 
properly tempered, and dul not contain too much moisture, and where a harling or dashing ot lime was 
atte'rwards given, nave* been known to IsnI nearly as long is walls made entirely with stone and lime 
J0()4 T/u d)i/ stone watlf Itppid with linn^ differs iVom the ordinary <by stone wall, in having about two 
or thiec inches of it on each side lipiicil with bine, wliuh gives it the appeiraiuo of being built entirety 
with Slone and bme Where tlie exte'rrial appearame of a knee is an objeit, something is gained by this 
j ra( tue , in point of re il dur ition, however, it seems to possess very little adv intage over the common 
div stone wall, which, when propcily executed, lists eqiiiilv long 

lOli'i D) // stonL walls, lipped and haihd, ire much the sime, nothing more being added than a harling 
1)1 (I ishing of liirio itte r the othe r work is finished this addition is to be cnnsidcrcd me i ely as an improve, 
nit lit iq on their ippcaianco, and not as eontributing to niereasc then utility, or n uder them more durable 

is f( lues 

foot) J)ji/ stom walls, pinned and haiUd, arc much the same the nn i niy rarefully pin* or fills 
up .ill the interstuea ol the huiltling with small stones, allei tiie> have i ilt in the ordinary way, 

uid ift( rwards <1 ishes e>r harls them over with lime Ihe pinning, hj ip (very vacant space, and 

iflhrding lomplete support to the' stones in every p irl of the surface, adds sidcrably to the durability of 
the building, and the h irhng afterwards gives the whole a finished substantial appearance, which rencicrs 
them it oiut agrt< ible to the e>e, .ind listing as fences 

1007 Ilu th If stoiu «>(///, V tth a light paling upon iht top, is sometimes m idc, and for particular purposes 
answers we 11, and has a handsome apin. iranee when well executed 
A)ltH lii It k are seldom had rec ourst' to for oidinary cm losuies, except in situations where stones arc 
( xtiomel> S( iiee (as is the case in some counties), and foi |>lcasure groiitids, and for park or garden walli 
In Nottiiighamshirc , we have observed brick wills of open work, in the manner of the walls of Mac^ 
Ph 111 s dungpits , but the rigzag bru k wall we should think prefciablc as afield wall (See Fnc of Gard. 
and Gat d Mag vol v p 078 ) 

5069. Frame walls tire constructed iii the following manner — A frame of deal boards, 
of a width and height jiropoi tionc d to that ol the intended fence, is placed upon the line 
III whieli It IS intended to he made, a proper foundation having been previously dug; 
the frame is then filled with stones of all sorts, gathered priiiLipally from the adjoining 
hclds when the frjime is filled to the top with such stones, a quantity of liquid mortar 
is pouietl in amongst llicm, sufficient to fill up every interstice ; the whole is suffered to 
U'lnain in that state till it is supposed iliat the* mortar has acquired a suitable degree of 
fiimne^ss to give stihiUty to the building, which in summer, when the wreathe/ is waim 
and dry, will not rcqiiiie above a day or two. The frame is then removed, aiul placed 
a little faithe*r on in the s.ime* line*, in sueh a manner as that one' end of it shall join 
immediately with that part of the woik from whicli it had been removed. In this way 
the line offence is giadually eoinplcted, which, when the lime is of good qualify and 
w't'Il mixed with sharp sand, and tlie proper pains taken to incorporate il with the stones, 
presents a smooth unifoi m surface, and will doubtless form a substantial and durable 
fence, 

3070. Tv\f walls are met with in almost eveiy upland or hilly district throughout 
Britain, and for temporary purposes arc found ve'ry useful. In a variety of instances 
this sort of fence is used for enclosing fields, and is practised for that purpose to a very"^ 
considerable extent; in others, howevei, it is used for the foimatiou of folds|^efi^ or 
other places of confinement for cMtle during the night. In general, the f<K^ la tiiade 
w'ith turf only, pared off from the adjoiiung surface, and used without ady ipixture bf. 
earth ; in other cases, the wall consists of a facing of turf on each side, while thp ^pacto ^ 
lietweeri is filled up with loose earth. For a ibid, tliis fbneo answers extremely well;* 
but for enclosing a field, or indc'cd any other puiqiose whore durability fs required, it 
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should never be used, as from the moment it is finished its decay commences, and no 
pains or attention will be able to keep it in repair after it has stood two or three years. 

8071. Stone and turf walls are ilso very rominon in many situations, where better and 
more durable ones could be made at tr]ual, perhaps less, expense. In many instances, 
however, they arc employed from necessity, win re lime is cither very dear, or not 
obtainable at any price. ^ ^ 

Si)72. Mud wai/s, u tth a mixture qf sit aw. were formerly frequent in many places, not only for surround, 
ing small enclosures and stai k. yards, but also for the walls ot farm-houses and offices, and for subdividing 
houses into diflcreiit apartments When cither the outside walls, or the inside divisions of a house, 
arc to be made ot these materials, the custom is, to take a small quantity ot straw, and incorporate it 
With a sudieieiit proportion ot clay, the straw in this taso answers the same purpose as hair in lime, 
plaster When a sufficient number of small masses are made, the work is begun by laying a stratum at 
the bottom of the intended wall , this being done, and the diflerent pieces firmly kne.t<lcd or worked 
together with the hand, a flat deal board is applictl on each side, which, being properly pressed and rubbed 
against the building in a horizoiit il dirertioii, not only sirvcs to eonsolidatc the work, but gives it a degree 
of smoothness and uniformity , successive strata are added, till the wall is raised to the intended height, 
care being taken to taper it gradually upwaids Walls made in this way, if properly constructed, will 
last for many years, and, if dashed or harlcai with lime at a proper season ot the year, will have an 
appearance no way inferior to such as are made with stone and lime; along with this addition to their 
appearance, the harhng or dashing with hmc, li properly dune, will, by preventing the access ot moisture, 
render them much inoie durable 


3073. linmmcd rmt/it or walls are very common in France, both as fences and 

walls for buikbngs. They have been described at great h ngth in the Communications 
to the Board <f Agncidture, and in other works, and tried in varjoiis parts of this country 
with tolerable success, though they arc by no means suited either to uui moist climate, or 
degree of ci\ilisation. In constiiicting them the eaith is previously pounu 1, in order to 
crumble any stones therein ; clay is .added in a small quantity, about one eighth part. 
It is all beaten and mixed up together by repeated blows with a mallet ahoul ten inches 
broad, ten or fifteen inches long, and two inches thick. The earth being thus pre- 
pared, and slightly wetted, the foundation of the wall is dug. This is laid with stone ; 
and, when it is about one foot high above the surface of the ground, planks are arranged 
on each side, and the spice between Idled with the earth intended foi the wall, which 
is strongly beaten. Tins method is continued successively, till the Wcdl is completed. 

3074. Stamyd eaith ivnlls are the invention of Francois Coiiiteiaux. Earth prepared 



in the same manner as for rammed walls, is put into a mould or 
box of any size, generally that of the pioposcd wall’s thickness in 
width, one or two feet long, and about one foot high. (fig. 491. n ) 
'Uie mould is a ‘trong oaken or iron box, and the earth being 
pi iced ill it, is compicsscd eithei by the action of a press acted on 
by a lever or screw, or a stamping-engine similar to the pile-driver 



or gicat forge-hainniei . The stone, or solid body of earth (6), 
thus acquired, is then used in the same way as common hewn stone, 
and either bedded or incicly jointed with limc-inortar ; it is then 
washed or harled, both for cflect and duration. Vaiious machines 
for forming bricks and stones for the ordinary purposes of building 
fence walls, and sheds, and other buildings of one story high, may be 


found in the eighth and ninth volumes of the Mechanic s Magazine. 


Gates and Bridges appropiiate to Agriculture. 

3075. The gale may be considered as a movable part of a fence, or as a frame of 
timber, or iion, nadily moved, and calculated to give a convenient inlet and outlet to 
enclosures. Gates maybe considencd in regard to the principles of their construction 
and fixing; the mateiials of which they arc made; ard their dilfercnt kinds. 

3076. With respect to const) ucliouj the great object is to combine strength with light- 
ness. The absolute stiength of materials depends on their hardness and tenacity. A 
gate, therefore, coiy>isting of one solid plate of wood or Iron, would seem to require most 
force to break or tear it in iiieccs : but this would not be consistent with lightness and 
economy, and in the use of such a gate it would be found to open and shut with more 
difficulty tlian one less strong. The skeleton of a plate of wood or iron is, therefore, 
resorted to by the employment of slips or bars, disposed and joined together on mechanical 
principles. These principles, applied to carpentry, direct the use of what are called ties 
and Strutts, in the judicious composition of wliich, as far as construction is concerned, 
consists the wliole art of carpentry. A tie (Jig. 492. a) is a bar, or piece of timber, so 
placed in a structure as to resist a drawing or twisting power ; a strutt (b) is one so placed 
as to resist w eight, or whatever has a tendency to press or crush. The horizontal bars of 
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.1 gate arc all ties , the diagonal and perpendicular ones strutts. On the Judicious 
combination of these ties and strutts de]>ends the absolute strength of the gate , and 
on their lightness, and on the general foim of the gate, depends its adaptation for 
opening and shutting by means of hinges. 

3077. The cojishuction fj‘ a ffate best adapted for opening and shutting is next to be 
considered AH gates, alter licing hung, ha\e fiom their giavitation a tendency to 
deviate from tlicir original position, to sink at the head or falling jiost, and thus no 
longer to open and shut freely If the construction and hanging of the gate were 
perfect, this could not possibly take place , but as the least degree of laxity m truss- 
ing the gite, or Tf^ant of firmness in fixing the post in the ground, will occasion, after 
frequent use, a sensible depression at the head, it bcionics requisite cither to guard 
against it as much as possible in the fiist construction, or to hive a provision in 
the design of the upper hinge {Jig 49)) for rectifying the deviations as thev take 
])lace. 

307S In Older to undt rttnnd the con^truettan bcU calculated to resist depression^ flupnose a gate hung, 
iml lesting on its heel Jig 4 )2 c) acting is i stiutt, nml mnint uned there by its upjicr liingc (d a< ting is 

a tie, then the bottom rail of tne gate considcrotl is 
representing the whole, becomes % Icvrr of the setorid 
kind, in whit li the prop is at one end (c), the powei it 
the other (g), and the weight pi iced between them in 
the line of the centre of grivity of the gate (i) Now, 
as twoeqinl iorecs, to hold each olhir in cijuilibriiiin, 
must act ill the same direction, it follows that the 
1 wer at ting at the end ot the k\tr (g) will haie 
nu >,t influence when exertetl at rif,ht angles to it in 
the line (g ^ but as this cinnot be accoinnbshctl in 
i gate where the power must be applied obliquily, it 
it Mows, th It a lar^e angle becomes requisite , that the 
greater the mglt, the greater tlie power, or, in other 
words, the Itss the strain on the construction of the 
gati, or the IchS the tendency to sink at the head 
J he half ot the light angle c c g) seems a reasonable 
hiiiit by which, if tlic power requisite to hold the 
weight in equilibrium, when acting at a right angU, 
J be as the side of a square of the length of the 
lowei bar of the gate (g c), then the i>owcr requisite 
to il ect the same end, when acting at an angle ot 4'> 
ditMOs, is as Ihi dugond to this squire (g h) By 
ehin-,ing the sc|uare to a ixii alli logram, the rela 
li\e proportions will still be the same, and the adv intiges in I disadv int igts will be rendered more 
obvious 

d()7Q ttaistdl an I Pail i have paid great attention to the construction of gates for many yeara 
More than fitly ye irs igo Waistcll circulated tmong his fiitnds plans for ornamental gitts with se mu 
oval and semieirculir brui , ind siuh gates 4 Hi) have neiw Ic ome general Parker hasdircelLHl 
his pniKipil attention to the h ingmgs and fastenings e>l gites , an 1 his fonns of latches, hinges, iec, ^ 
we 11 as his turnpike gates {Jig 4 » i ), are also veiy get or d • 

3080 The constiuetion oj the gate is thus given by W iistell Iht he id {Jig iOJ a) and heel {b) arc to 






Ik formexl of oak, and the bar* and braces of foieign fir ** It inferior materials are used, tliey may tc 
m ide a little thicker, but the breadth should remain the sime 

B 

The heel ot the gate to be about . by in hes 

1 he head ot ditto 
1 he top rad, or bar, ve rtical piece 
Ditto horizontal piece 

Ihe bottom bar - • - ..3^.14 

The other four bars, and the four braces - - - 2} . ij 

Ihc dimensions in column under A are taken on the fare of the gate , those in the column under B arc 
taken in the direction of its thickness. Narrow and thiik bars, when braced as m this design, are stronger 
than broad and thin ones, containing the same quantity of timber, iiid they dso oppose a less surface to the 
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wind The two point<> in tlic heel of the gate, to which the thimbles are fastened, may be considered as 
firm or fixed points From these i>oints, viz 1 and 2, [Jig 404 ) tw o braces proceed to 4 and 3 in the middle ot 
the bottom and top bars, and being there secured, these become fixed points, and from these two points, viz, 
4 and 3. two braces procceii to 'i and (i, fixing those points I he gate is thus doubly braced, vi£ from the 
toi) of the heel to the toj* ot the head, by means of the brares 1, 4, and 4, 5 , and from the bottom of the 
heel to the bottom of the head, by means of the braces, 2, J, and 1, b On each side of tlie gate are two 
braces, and those parnllcl to caih other The brace proceeding from the bottom of the heel of the gate, 
and that winch is pirallel to it, as also the bottom bar, afr: all strained in the way of compression , and 
tlie brace piocecding from the top of the heel, and the other brace winch is parallel to it, and also the top 
bar, arc all strained in the Way ol exteiibion Ihe strainti iii this gate being none of them transverse, but 
all longitudinal, it would support a vast weight at its Jicid, without having its form altered All the* 
braces serve the double purpose of keeping the gate in its due form, and of shortening the bearings of the 
bars, and strengthening them I'cw gates have less timber in their brai es, and, perhaps, in no other way 
can a gate l>e so firmly braced witli bo small a quantity of timber At S, 4, 7, and B^two braces and a bar 
of the gate arc firmly screwed togi tlier, by means ol iron pins and srrew-iiuts At the other points, where 
only one brace erossis a bar, common gate naih are used I'o iibist (he pressure of heavy ( attle, a iiar, or 
board, about six inciies broad and one inch and a quarter thick, should be laid with its broad side upon the 
top bar (see ecetifiri <it C), and hxed there to by im ins of the ends of the braces in the middle, and by the 
hi ad and heel of the g itc at the twoindsul it lliis boird will, in this misition, resist .ibout the same Jion. 
eontal jiressurc as a tiiick top b ir three iiichi s and a half sqii tre, although it eontains little more than half the 
timber It is necessary that tiu lower bars of a fit Id or fold gate should be sufbiicntly close to prevent 
pigs, lambs, At from getting through , but the dist inces between the upper bars should be greater, that 
It maybe constructed without cither unnecessary wooil or wiight In order, therefore, to arrange the 
bars so that the int rtaso of their dist iiucs may be iiiuforni, the following rule* may be serv lecable — “ The 
height betwi cn the bottom b ir and the top bar be mg given, the position of the other four bars, or for any 
other nuinlicr of bars, maybe found , thus,supi) 08 e a 6 thcgiicn height, to which the width of an intcr- 

mt ate bar is adtletl, one half on the 



top b 11 , and the other half on the bot. 
tom bar Oin. b ir must always be 
exactly in the in die between these 
two, as at e, to whion the braces, at 
their crossing, are to be bolted In 
this design another bar is rcquiretl 
between a aiirl c, and two bars be- 
tween c am] that is, the wliole 
distance, a is to l>c elnided into fit e 
parts, in a regular progression to each 
other Draw any line, a </, and from 
o, set ofl, of anv length, five equal 
divisions, from the scHond division 
driw a line through r, in thediree 
tion Cy and from the fifth division 
w* draw a line through also in the 
direction c, wilt re the two lines will 
cross , then from the division ], 3, 


and 4, draw other lines to e, the point last found, and where these lines cross, the line a h will be the 
position of the centres of the brtadth of the other bars From the centre of cac h bar, thus found, mark 
off half the length of each mortue, and whether the rails be of the same width as the mortices, or tenoned 
with an equal shoulder on their upper and lower ctlges, they will be all in a regular progression , or, in 
numbers, if the distant e a h he divided into 110 equal parts , 


Ihc First distance from H will be 16 of those parts I 

' Second - - - -18- - . } 55 1 

Ihird 21 - - - . J V 110 

I ourth . - -26---7cr:\ 

Fifth >0 - - - - j ’ 

The progressive difterentes between the distances being 2, 3, 4, and '5, the three first being equal to the 
two la'ity and the whole equal to one hundred and ttn But if ndjustid in the propoitiori of the following 
numbers, the whole height A Jl, being divided into thirty equal parts, the bars at the bottom of the 
gate will be a little ilos< r 


The (irst distance 
Second 
Third 
Fourth 
l-ifth 



SO 


fheso numbers have one as a common difTcrencc If these raiK have shoulders, and are pioneil so as to 

draw thim close to the ficad and hcc), they will be licttcr than without shoulde is The pins should not 
lie exactly in the middle of the breadth of the head and heel, but nearer the inner edge, that the piece of 
wotxl between the pin. hole and the end of the rails mav not be so liable to split out 
3081 “ On thi hanging of gate i When gates are hung to open one way only, their heels and heads 
generally rest against the hanging and falling post, and are about six inches lunger than the opening , but 
when they tre hung according to this design, gates may tie made one foot shorter, or six inches less than 
Uie* opening , and, consequently, they arc lighter, stronger, and less expensive The heel may be three 
inthes and i half from the hanging post, and the htad two inches and i half from the falling post When 
the two hooks in the h i igmg post are plattd in the same perpendicular line, a gate, like a door, will rest 
111 any position to whn li it may be opened ^ but in order that a gate may shut itself when thrown open, 
the hook must not be in the same perpendicui ir line, and the farflicr they arc out of it, the greater will be 
the force with which the gate will close Ihc following is a method of fixing the hooks and eyes, or 
thimbles, to answer this purpose — Supposing the hanging post to be set perpendicular, and that one side 
or face of the gate is intended to be m a line with one side of the posts, as shown in the engraving, the 
centre of the upjicr hook in ty be two inches and a half froi the inside, and one inch from the face of the 
post The centre of th^ c ve, or thimble, for the upper hook, may be one inch from the heel, and one inch 
from the face of the gate Ihe centre of the lowor hook miy be an me h and a half from the inside, and 
half an me h from the lace of the post The eye for the lower hook may bo two inches from the heel, and half 
an inch from the lace, of the gate 1 ht best way rf fixing the hooks to wooden posts, is to have shoulders 
to keep them at the proper dist nice, and a screw and nut on the end which is to go into ^ post, to which 
they snould be tightly screwed Hie eyes should have stra{>s to go on each side of the heel, and along 
the bottom and top rails of the gate 'J he straps lor the bottom eye may be about six inches long, with 
two holes for holts , one of the bolts to go through the middle of the heel, and the other through the bottom 
rail and brace Ihe strsps lo the top eye maybe nine inches long, with three holes for bolts Blocks 
being flUtd in between the straps and the bars, the nuts are then screwed on the bolts Eyes of this 
description, which answered very well, have been made of cast Iron , the pins and screws of the hooks 
were of wrought iron, the other part east Ihe position of a plane passing through the centre of each hook, 
is shown in the i iigraving (/tg 49k), by the dotted line A B on the plan If the gate was opcnetl to B, it 
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would be at its highest elevation, and would have a tendtnrv to fall either w *17 until it arrives at A, when 
the head will be it its lowest descent If the g ite be shut, the spur ind ratch pri vent the head fVoni f ill 
mg to its lowest position , but the tendency it has to fall to A, is di signed to awsiKl in keeping the gate 
closed Ihc iron work ot the gate ought at least to be painted II the whole of the gate be iKiiiitiil, the 
ipiieirince IS greatly unproved , md if, when painted, the w od be quiti dry, it will be hkelv to last 
longer Oates, in close situations unde r trees, although painted, will sooner dec ly than gate s not } ainted, 
III open and more exposed grounds , and tins circumstanee has, perhaps, induced some persons to conclude 
that the paint, instead of the situation under trees, was injurious to the gates ’ 

30 S 2 Parker s cmnpinsatwn hinge Jor gaits which ate much m use {Jig 495 ) is an excellent corrective 

to their tilling , 
all thit IS neecs 
siry, when the 
gate sinks at the 
head, is to serew 
it up by the nut 
(n) till It regiins 
its origin il (K>si 
tion 1 or road 
and f irni y iid 
gates the hinges 
are valuable p irts 
of the construe 
tioii 

iOS 3 A gate 
should bt so hung 
as to hatn tuo 
falls , one to the 
hanging I nst, to 
mike it catch, 

and the other to 1 point it right angle with the gatewij, so as to keep it ftilly open To cfleet this pur 
post, having set the j ist perpt iidicul ir, let 1 f lumb line be driwn upt n it on this line it 1 piopt r ht ight, 
place the hotk, so th it it may project three inches and 1 hall frt m the fue of the j ost , mil at 1 eon 
venient dist inrc below this plice the lower hook an inch and 1 li ilf to one side of tlie ptr| endieular line, 
and projecting two inches Iroin the ficc of the post , then place the top loop or eyi two inches from the 
lace of the hanging style, md the liottein 1 « i> tnree inches and a h ilf thus hung, the gite will hue 1 
tendeiiey to shut m every pi situ 11 A gite so hung w 11 haie i tendency to shut in every pisitiin 
because if the weight e f tin gite be ripresi nte 1 by idiijiml line fnm the heel to the In id this, by the 
resolution if fines, is i< il\ ible into otiu i twf hues, <ic 1 erj endicul ir mil the c thi r hi nzontal , the 
former representing that 1 irt ef the weight which presses in a peipenilieiilar josUion, md the latter that 
part of the weight whieii presses in 1 horizcntal duct tic n, and gives the gate 1 tendency to shut 
{Northumb Rip 6J ) 

S084 Gates an rally constt tided (f Unitiry and wliitevei kind maybe used it is 
esbcntiil that it be well seisoned, as, without attention in this respect, they arc soon dc- 
ringed in their strut ture by the lie it of the suii they should also he well and eon celly 
put together Oik IS undoubtedly the best sort of wood for the purpose, where diira^ 
bility IS the object , though some of the lighter kinds of woods, as deal, willow, &c will 
often last i great length of time, is, from their lightness, tliey ue not so apt to destroy 
themselves Ihe lighter gites iie nude tow irds the he ul 01 opening part the better, 
provided they aie snffie leutly strong lor the purpose they ire to scrv«, anti on this 
iteount the top bars niiy, in many cases, as where hoi es m to he kept, he left con- 
siderably stronger than the others It this is not done, they tre li ihle to he broken liy 
the animals rulibing their necks upon them, except where they are made very high 
Oates are generally made eight and a half or nine feet in width, and from hve to six 
feet in height, the bars being three or four feet broad, and fue or six m number In 
jiai titular instances i smaller bar is introduced between the two lower ones, in order to 
prevent small am in ils getting throUj,h 

3085 Iron, both hammetnl and cast metal, has long been in use foi ornamental giles 
496 ), and h is lately come into use in some districts lor field gates 1 heir eligibility 








T 


must depend on their price and durability witli relation to wood. At the ordinary prices 
of wrought iron and oak, they will be teund of doubtful economy , east 11 on gates are 
too heavy, and too liable to be broken, for agricultural purposes 

3086 The posts or pillars to which gates are attached should, 111 all convenient cases, 
be formed of stone , as this material, when hewn and properly constructed, will lost for 
ages 'When formed of wood, oak and loreli arc the best soils Ihe lattei, where suit- 
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al)lc, bhould be used without removing tlic bark, which has been found to add greatly 
to their durability. In some places it is customary to plant trees for gitc-posts, and 
alter they have attained a certain size and thickness, to cut them over about ten feet 
aboVb the surface whcie the trees thrive, they form the most durable of all gate-posts , 
in many instances, however, they fail, and much trouble is necessary to repair the 
defect. Where the posts are made dead timber y they should always be strong, and the 
wood well prepared that pait which is let into the earth should also be defended, by 
dipping it in coarse oil, or giving it a coat ot pyrolignous liquor, and all that is above 
ground exposed to the action of the wcathei, should be well covered with one or two 
good coats ol oil-pamt The expense ot this preparation is but tnflmg, while the benefit 
IS very great. 

Iht substann cf a gate post^ according to Parker, sliould be Iroin eight to tt n inches square, or for 
very heavy gites a loot squire would not be too lirge II made of still larger sizi, it is better 'Jhe 
sttadmess ol i gate post, ht siys. depends in a greit nioisure upon the depth to winch it is set in the 
ground, whiih ought to lie ntirly equal to its height I ivc or siv feet art, in getitnl, lully suftnioiit 
but the posts may be kept in their places by a strong traint work plated under the ground, extending 
between the posts 

197 3088. The fastenings of gates, it is observed by Parker (Lssai/, 

Ac. 1316.), are as various as the blacksmiths who construct them 
The subject occupied his attention in connection with the hanging of 
gates, and he has introduced vinous impjiwtd fomis. One of the 
most secure (Jig di)7.) is a spnng-latch (a), op* ned by a lever (6) 
which works in a groove m the upper bar of the gate and thercfoio 
cannot be rubbed open by cattle, while, by meins of a knob it the 
ind of the lever, and rising up against tlie top of the upiight bar (cj, 
so tliat cattle einnot touch it, it is very e.isily opened by persons on 
hoiscbaek with or without a stick or whip 



3( 8y d simple, economical, and eJflcUo spring latch coii'^ists of a bolt (Jig 408 a ), which is loose, and 

pi i>s frtoly in two morticcil openings in the 
_ 49 g ^ upright b-irs, iiul IS kipt in place by n spring 

II 1/^) 1 he t itt may be shut from Lithtr side, 

HI “ when the bar, stnkirif^ igiinst the projctlioii 

I 1 tc) on the fillmf, post, is pu^lirtl biik, till, 

\6 I - nrnmg at the moitice (t), the spring (/>) 

I . - I . y. tnccs It in, ind the gate it> shut secuuly 

-■ jJ t — — |J Smhagiteistisily openedbyarukr Ihis 

- I I ,1 ' I'' 1 Rood latch for the common held gates of 

V - — at Ilia 

Kj K) lor gaits of an oi namcntal land. Par- 
kir si>s, hi docs not know a better latch 
th in the tiooki d lever [Jig 49*) ) now in com- 
m m Use 

crOOl fh* levtrstd latch {p '■(0) i« one of the lUt t im] rivc mints in this department, and is par- 

ticulirlv suitabli tor the gates m a 
gintlcmins park On the edge of 
/ r(V) tin h ad of the gate a jnn (a) is 

] ]0 SI rowed ind on the falling post a 

j j 1 1 itc containing two Jatchts (6 c) turn 

/ J ing on pivots Whitlicver way the 

\ r" >s opened, if left to shut itsvll, or 

I r\ (1 ^ lorce, it easily passes within 

® L J ' ' ' the one latih, and IS rit iiiitd iHtwecn 

tint and the otiur liking it alto- 
If gcti tr, this IS one of till, ihiapest and 
^ hist held gitc 1 itches Where a gate 

— — ■ ■ o, nis only em one side, thi lati h pi ite 

in ly be made of one half the sire, mil 
witli only one of the 1 itches, aetordiiig 
to the bide on which the gate opens 
A contrivance of this sirt is in use at 
some of the pleasure gri und gates at lliottoii Hall, ni ir 
Birnblcy, 'Yorkshire, and is lound very elheatious and satis 
factory Ihcrc arc also some very handsome iron gates at 
^ ^ thitnsidence, which, with the latch stopper alludeel to, 

C J C) will be lound figured and de«cnbed in the Gardtntr s Maga~ 

wwf.vols VI and V 11 

3092. Gates ait of dijlnnt kinds (fgs 501. aid 502 ), according to tlie particular 

custom of tlie distnct , but the 
yi-z r — 1 50* jT-jpnncipal sort* made use of 

- " — r ^^are, the swing gate, the fold- 

mg gate, the slip-bar gale, ^ 
— wicket and turn-about " 
f — I — L 

I •zrcT’y ■* f ^ ->033 The improved swing gate 

J IS I of the northern counties is well 

H I ^ ... _V-l adapted for agneultural purposes 

w I There is a projection on the forc- 

' Dart of the hanging stylo, which 

rises nine inches and on which the lower end ol the diagonal bar, passing upwards, rests, there is also 
a diagonal liar through which tlic three middle horizontal bars pass It is found to •jjf 

duriSe gate, and its construction, hanging, and piinciple of oiieiation, are well understood among the 
country carpenters and hedgers of those parts 


A 
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30M In Parket's tmf^ovtdsumggate, the diagonal bar rising from the lower part of the heel of the 
gate meets the middle ot the rail, and the two upr^ht bars arc placed at proper distances between the 

middle and the head ot the gate 
these < ross bars must, he thinks, 
assist very much m keeping the 
gatetogcthir, but what i8 most 
to be guarded against is its sink- 
ingat the head, to prevent which 
this gate is, he says, well eon 
trivod • 

Jew's Menteath*i fit Id gate [Jig 
501) IS a very light and strong 
form, and at the same time not 
expensive When the head sinks, 
it 18 r used by the simple oiiera 
tion of apnlying a larger wisher 
between tlie key wedge, which 
retains the hook ot the upper 

_ part of Ihe heel (o), and the hmg 

* * I r, *1. 1. /. ..1 . " mg lost Ihe fistening latch Is 

piotected from the nil bing of cittlc by a recess m the filling jost {h'\ Gitesof this description are 

generally nude in Scctlin 1 of jiino or fir timber, or 
wlutiseilkd 1 Kifii plmk or deal Mr Menteath 
has the goed tortuiiL to prsecss on his own Cbtites 
extinsive plintatioiis of line phnttd by himself, and 
alreidv affording an irnpJe supi ly /( r gates nid otlier 
purpobcs We hi\t ilrcidy adiertnl to his mo<le of 
nndtnng this timber more durable by steeping it in 
lime water, thesimi pioce will ilso render it less 
liible to wirp whin ij plied to the e^struction of 
gates In Liif^land whei^gates aie to be painted or 
Urred, thc\ irc gini rally nude of pine or fir, wlien 
not to be paintid, ot tsk 

liuuUi if Thujyton^ ecinomical field cate 
[Jig 'j04) IS Slid to be vtr> light md dunble IJic 
hinging post IS held in its plite bj one or two coarse 
pri 1 s < t w ood (a), ind wlu ii it r in 1 e got, bv a large 
stone b) 1 he inventor gives the following 



T)l « 1 1f tiun and 

“ Uitli the exception of i small spir for lambs, all 
parts ft the ibovc gate taj er regularly fnm four 
inehes tprtbrof iiuhes in bre idth, and fMin one 
andaqiiirler to thiec quiiter^ in thieknesc, but 
any other i rope rtioiis ma> be uh j ted 

“ It IS m t 1 1 ued letween the posts, but on the 
fiee ot till h 10(^11 g jiobt 

“ Ihe hii ire not near anv joinings of the 
wood 

“ 1*1011 part of the under hinge is e nciiich ind a 
hall longer than the upper ind the upper shortens 
by me ins ut a se rew and nut. 


“ 1 he gate is divided into <bur p iris, of which the 
di ige n il embraces two 


Advantages 

** rii s makes the gate is light as possible, with 
f ut dimii ihhing its strength , and, bj bending, it 
will save the iisk ot bi caking, like the reed in the 
table 


I h s nusos it to fill back on the hedge when 
oien, s> that a cart lanriot strike it 
“ 1 his gate will not re t at the hinges 

It will eitl iropcn t r shut^f itsilf, except when 
thref quartets ofeii, md, if the point should 
dioip, thcufpir hinge will take it up, and it pro 
vents the joining of tin upper bar at the head of 
the heel (< trr m sej iratnig 
‘ J he g ite brin„ ten feet by lour, this is probably 
the bi st angle l< r i iliagon il , and it hardly rcquiies 
a nail to keep it m its place \,(iuart Journ Agr 
vol 11 ) 


o()07 Ihi. impioie I pat! c itt [p^ ''0 



uc crv(s to be mere gtne rally adcptcil, particularly in the fields 
IK irgcntUinin s houses, where there is much inter- 
course Much ot the ( xif Ilf lice ot this gate depends 
on the manner in whn h it is hung, md the tollowing 
iin| roved inode of hanging is given in the Quarterly 
J urjiaf of Af rnuitwe “The upper hinge (a a), 
fiMd I n the toi most bar of the gate, is formed with 
a bind or crook in the ctinnitm » laniicr, and is re- 
ct ved into the socket of the hinge (5), which may 
c ithcr he fixed in the post by lead, on niitinued through 
It, and fixed with a screw nut. Ihe advantages of 
fcirrning the up|XT hinge to move in a socket are, ] 
That, while space is give n it to play, it is firmly sup. 
pertedin itspUee, 2 That the means arc alTorded 
of causing it to move sn oothly at all times, by yxiuring 
a little oil into the socket Ihc lower hinge is 
formed on the prineij lo of affording two pivots, or 
points of support to the lower part of the gate It 
consists of two iron plates, pi iced hori/ontally at the 
distance from each other of three eighths of an inch, 
the upper of which [d) is fixed to the post, and the 
liwcr (c) to Uie gate troiiri the iindeiside of the 
upper plate prijcct two evlindrieal Knobs of iron, 
pi iced * * * ■ 


the two upright pieces of iron as pivots 


pliced ’perpie’ndicularlv Ihost arc received into 
the upjier plife e, so that the gate rests upon 

, — , The gate, when shut, has thus three distinct points of 

support, n imeiy, the socket of the upiier hiiigc, and the two lower pivots, the former of which is thus 
rlaeed at the vertex, and the latter at the hose of an isosceles triangle 1 roin this construction, it results 
that the gate is only in a state ot equilibrium when, being shut, it rests on both the lower pivots, and that, 
when opened, it must tend to regain its former position Ihe inoie distant from the lower points of 6up» 
port the socket is placed, the more hrmly is the gate retained in its place, and i re vented from trailing on 
the ground, and the more distant from each other these two points aic, the more strongly docs the gate 

K k 4 
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tend to regain that perpendicular [lo&ition in which alone it is in a state of equilibrium The upper hinge 
sliould, therefore, be placed on the highest bar of the gate. The distanec between the centres of the two 
cylindrical knobs ol iron (on d) may be 5 niches, which will be found suflicient to give a strong inqietus 
to the gate to .shut itself. The power of a pte to shut itself, in all cases, is a certain advantage, even 
where fields are in a course of constant cuTtivatioii, and a very obvious advantage where they are kept 
chiefly in grass There is no providing, in ordinary cases, against the carelessness of persons, who will 
rather leave a gate open than undergo the little labour required to shut it There is an apparent ob- 
jection, indeed, to this species of gate, which is, that each time a cart or waggon passes, the gate must 
not only be opened, but held open until the carnage has passed. The inconvenience, however, fhnn this 
Is not so great in practice as might be supposed. It is very rare that farm horses will not obey the voice of 
the driver, and pass while he holds the gate open with his hand. Where the gate must be kept constantly 
open, as when there is a leading of corn or hay from the field, or of manure to 't, it can either be propped 
back by a stone, or removed from the hinges, and laid aside till wanted; or all inconvenience of this 
nature may be obviated cfFectualty, by sinking a stone in the ground, and nxing to it a simple hook or 
latch, to wnich the gate may be attached when opened. 

S09& “ 77/c latch a ^ate qf this kind must be made to open with as little force as possible. To this end, 
the spring (c), two feet in length, is fixed nearly at right angles to the piece of iron (/), which passes 
through the head of the gate, and is attached to the handle by a joint or hinge fixed to the h.'indle (g), 
while the handle itself is attachnl to the back of the bead by a similar joint. The notch in the hon. 
zontal plate, for the reception of the spring, must be in the plane of a perpendicular from the upper 
hinge.” 

30yf). TAc rfwitwwtmf q/ /A m gflfc arc as follow : — “ There are five horizontal, one diagonal, and four 
ujiright bars. The hindmost of the latter, or, as it is geiicrdlly called, the heel, i.s 4 inches by J, 
and the foremo.st, or head, 3 inches square. Into these arc mortised the extremities of the hori- 
zontal bars. The uprights, or braces, consist of piwes of plank nailed to one side of the gate, 3 
inches by 1|. The diagonal, from the lower end ol the head to the upper end of the heel, is ol the same 
dimensions, and is nailed to the opiHisite side of the gate The heel a foot aliovc the upper bar, 
the other uprights fi inches above it, and all of them piojeet about 4 inrhe.s Iidow tlie lower bar, which 
again is 6 inches from the ground. The horizontal bars taper from the heel ‘‘i the head, being 
inches square at their junction with the former, and 2^ inches at their junction witw ihc latter. They 
may be bevelled a little a# top. The length of the gate, including the breadth of the head and heel, 
IS q feet ; the height over the bars 3 feetu inshes , the distance between the tied and the pillar inches ; 
and between the head and the pillar 3 inches. The plate for receiving the s[iring of the latch is 11 inches 
in horizontal breadth.” 

3KK). The bat species of post or “is a .single stoncof granite, greemstone, or any of the harder rocks. 
In this case, instead of fixing the bands of the lunges into the stone, by running them in with lead, they 
should be earned through to the opjiosito side, and fixed by a bolt or .screw-nut When wood is used for 
posts, any coarse kind, whether fir or hard wood, which is unfit for other useful purposes, may be employed 
For the gate itself, the bc.st Mcinel timber only should be used Sjinice is liable to break, and larcn to 
warp ; and Scotch pine, it is well known, when ex[)oscd to the weather, is one ol (ho least durable of the 
pine tribe. All the mortises of the K.ite, and the parts at which the uprights and diagonal cross the bars, 
should be carefully coated with white lead ; and when the parts of the gate arc joiniHl together, the whole 
should afterwards reecivc two coats of paint Gates of Mciiicl wood, constructed on these principles, and 
with these precautions, have been known to last for thirty years, without repair, or tending to trail uixm 
the ground. Expense in all Is" (Qiiar Jotir Agi.vol i p 727 ) 

3101 The ttessel-bar gate (fig. 50C) consists of 
two bars, one hung by a rew links to each gate-post, 
and in the middle of the ojicning, where the btirs 
meet, they are supported by two legs, like a ticssci, 
and may be padlocked, or fastened by a pm and 
a few links, &c In the [iroinenade at Horenio 
.such gates are made use ol to close the larger car- 
nage openings. 

310? The slip-bar gate is, perhaps, the most 
durable of any, especially where the gate-posts are 
of stone, with proper openings left for the reccjition 
of the bars 'I'hc only objection that can possibly 
bo made to the slip-bar gate is the trouble of ojicii- 
ing and shutting, which, when servants or others arc passing through it in a hurry, occasions its being 
ftequently left open. In other respects, it is preferable to every other description ol gate, both in the 
original cost, and greater durability. It is to be noticed, however, that uixni the verge of a farm or 
estate, especially where it is lioumled by a high road, the slip-bar gate will not answer, as it does not 
admit of being lockod or secured in the same way as other gates; but in the interior of a farm or e-statc. 



it will be found the cheapest sort of gate 

3103. The chaiTU'd sltp-bar gnZe, though more expensive, is not liable to the same objections as the last. 
Here the bars are connected by a chain down the middle of the gale, and therefore, if one bar is padlocked 
to the iwst, none of them can be moved till that one is unlorkecL 

3104. The turn-aboHt, or vueket gate, is only useil in cases where there is a necessity for leaving an entry 

rC\ e /®1 peop'P employid to pass backwards and forwards. This purpose it answers 

^ 507 '•* very well, and at the same tune keeps the field completely enclosed, as it requires 

no trouble to shut it in the time of passing 

^pl n The dotible^ or folding gate (fig. 507 ) , is coiiRldcrcd by some to be much more 

durable than those of the swing kind ; because the b<irs, iVum being only h.dt the 
length,* render the joints of the gate not so liable to be broken^ or the hinges to be 
! hurt by straining. On the other hand, siich gates require more tune and 

attention in the ujienmg and shutting, and the latter operation is troublesome 
to perform, when both halves have lallcn at the head. These gates arc not, 
therefore, in such gcncrd use in agriculture as (he swing kind; but they are 
fiJv J I L-lJi, , ^.^ijiimori as gates to parks, and other scones of d.gnity and ornament. 

3106. Clarke's wtndow-sash gate (Jig .508.) is a roceiil nvention, which may be of use in some cases, 
especially in farra-yajds It is suspended by two weights, and opens aud shuts exactly on the principle 
of the window-sash. ’('he weights may be of stone or cast iron, and the pulley.s arc of iron and nine 
inches in diameter. It was aiiplicil in the first instance to a cattlc-court ; but has since been crcctcil in 
different situations. Its advariUige.s the inventor considers to be the following; — It is easy to open (A), or 
shut (o) : remains in wh.itever situation it is placed ; is not liable to be heaten to pieces by the action of the 
wind ; shuts always perfectly close, whatever lx* the height of the straw or dung in the court or gateway ; 
a cart may be driven quite close on either side before oix'ning; is jxirfectly out of the way when ftilly 
open, and not liable to shut on what is passing ; the gate bottom not liable to decay by being immersed 
in the dung, as is commonly the case with cattlc-court gates ; nut liable to go out of order ; may be 
erected in a hollow place, where a swinging gate could not r|ien either outwardly or inwardly ; and is 
likely to be more durable than ordinary gates. A small gate of this description (fig. 509.) is said, by 
Lasteyrie (Cot. dc Machines, ) to have been long in use by tJic Dutch. 
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"107 Fin I, } s sympaffi *tc jkn k gate {Jif, 510 ) is in ingenious contrivmct by whuh, on Mil iip*"®* l‘ 
rf i tiniafet the gite (pens ippircntly by its twn vrlitini, and closes again ilttr the eiriiagc has passtd 
through, without iny ij parent cause The manner in which this extraordinary efteet is intended tote pr j 
ilu( ed 1 by small i lates let into the ground at short distam es from the gate, and when the i image whci is 
roll over them, they are inide to descend like a weighing machine, and to act u[ on cirt tin levers loneealid 



in a trunk under the road by means of whuh a toothed wheel is made to levolvc, and to turn a toothe I 
r inioii ilflxcKl to the swinging post or axle of the gate, and hence to throw it opin ( r clr se it U 
Jdirnal \ol xiv n ) In an agricultunl point of view, this gate is of no u e but as a eunosity it is 
worth notu ine. ind perhaps in the drives or ridings in some i leisure grounds uid parks it might be worth 
executing In l-nLland it might save the tax on a groom, and in America and Australia it might be as 
gt od as a helper, which, for such aids as opening gates are not very easy to be found 

1108 Sltlti are contrivinccs for man to piss over or thiough fences, without the risk 
of even permitting the larger quadrupeds to accompany or follow him Xh. re arc many 
forms perfectly well known (very wheic as by steps oier a wall , by a zig-zag passage, 
foiined by stakes, through a hedge or paling , a turning bar or turnstile, &c 
3I0Q T/tc sttle of falling bars {fig 5'! ) is chiefly used in pleasure grounds, or between paddocks , 



It consists of bars, light at one end (a) and heavy at the other (ft), with concealed joints or pivots, in an 
upright post (c) placed nearer one end of the bais than the other ^hen, while the weight of the short 
ends of the bars keeps them in a feneible posit on, a slight pressure on the other end will form a jiassagc 
( /) which any one in ly easily step across 

3110 IK frequently required on estates md finns, for crossing ditches and 

w itcr-eouises Tliey arc generally large stone conduits or bariel-draiiis, or m the casi ^ 
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of large streams, arches of masonry. In the case of small drains, wooden pipes or 
boarded tubes are sometimes resorted to, and even earthen pipes have been used ; but 
inaboury should generally have the preference. 


BOOK V. 

Oi niF OPEKAllONS OF AORICULTURr. 

3111. The operations of agriculture are effected under the direction of man, and by 
means of tlie mechanical agents, or implements and buildings, which have passed in 
review in the preceding book. They are either performed directly on plants or animals, 
which may be considered the objects of agriculture; or on the soil and climate, viliich 
are tlie natural agents of growth and culture. They may be arranged as manual labours 
and operations, operations with beasts of labour, and mixed operations. 


Chap. I. 

^fanual Labouis and Operations, 

3112. The labours and operations of any ait can seldom be described with gicat 
advantage. Whoever wishes to acquire them should lesort at once to the scene of 
jnactice : no description, howevei minute, will teach a man to dig, plough, or mou, 
etpjal to a few hours’ trial in the field, though a knowledge of the mechanical piinciples 
on which the implements and the human machine act in such opeiations, will aflbrd 
some assistance in acquiring them, and in performing them with ease. Our observations 
shall chiefly be directed to these parts of the suliject, and to the most suitable weather 
and other circumstances foi the peifoniiance of the diflerent field labours of the manual 
kind. We shall oriange these as manual labours common to all arts ; manual operations 
on the soil ; and mixed manual ojierations, or such as are performed on the soil, plants, 
and animals, together or connectedly. 

Sect. I. Mechanical Operations common to all Arts of Manual Labour, 

31 Ivl. All the operations which man performs with implements or machines are, as far as 
his own person is concerned, reducible to lifting, ciurying, drawing, and thrusting. 
Man himself, considered as an engine, derives his power fioin alteration in the position 
of the centre of gravity, and he applies it chiefly liy his hands, arms, and legs acting as 
levers of the third kincl. 

31 H. Lifting is performed by first stooping, or lowering the centre of gravity, and at 
the same time throwing it to one side. The object being then laid hold of by the hands, 
the body is raised, and the centre of gravity, in being restored to its true position, acts as 
a counterbalancing weight to the weight to be raised. The weight retained by the hand 
is now raised a certain height, never exceeding half that of the man; if to be laised 
higher, recourse is had to muscular strength, or the power of the arms to act as levers. 

3115. Carrying. To carry a thing is merely to walk \^itli a greater weiglit than 
before, and walking is perlbiraed by a series of alternate derangements and adjustments 
of the centre of gravity, slow or lapid, as the person may walk or run. According to 
Delolme, the most advantageous weight for a man of common size to cairy horizontally is 
112 lbs. ; or, if he returns unladen, 1J5 lbs. 

31 IG. Drat tag. In this opeiation, the upper part of the body is thrown forward, so 
as to act as a power to counterbalance or lift up the body or weight to be moved ; and 
by joining to this lifting motion the operation of .valking, the weight is at once lifted up 
and drawn along. This /’oinpound ( peration is exemplified in a horse, when straining 
at a draught in a plough or cart: Ic first lowers his chest, than raises it, and lastly 
steps forward. When drawing at ease, the lifting motion is scarcely distinguishable 
from the progrt“'sIve one. 

3117. Pushing, or Ihrustingf is perfonned exactly on the same principles as drawing, 
and dillbrs from it chiefly in the kind of implement or machine which requires to be 
employed : all machines wbicli are to be pushed requiring to be attached to the animal 
machine by parts .acting by their rigidity ; whereas those to be drawn may be attached by 
parts acting by tlieir tenacity merely. 

3118. Wheeling is a mode of carrying materials in which the weight is divided between 
the axle of the wheel and the arms of the operator. TJic arms or shafts of the barrow 
thus become levers of the second kind, in which the power is at one end, the fulcrum 
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at the other, and the weight between them. Tlie weight is carried or moved on by tlie 
continual change of the fulcrum with the turning of the wheel ; and this turning is 
produced by the operator throwing forward his centre of gravity so as to push against 
the wheel by means of the movable axle, &c. The chief obstacles to wliecling are the 
roughness or softness of the surface to be wheeled on. Where this is firm, there wheel- 
ing will be best performed with the greater part of the load resting on the axle ; but 
where soft and deep, the centre of gravity should be nearest the operator, who will find it 
easier to carry than to overcome excessive friction. Dry w^eathcr is obviously preferable 
for this operation. “ With wheelbarrows,” Dr. Young observes, “ men will do half as 
muth more work as with hods.” 

ill 19. All these operations viap be vrnted in quantity f cither by a variation in the 
weight or gravity of the man, or moving power ; or by a vari'ition in the time or rapidity 
of his motions. Thus a heavy man may, in one movement, lift a weight ten times 
greater than can be done by one of less wei{,ht; but a light man may, by increasing the 
time of performance, lift the same weight at ten limes. A man, who in digging can 
apjrly with his feet five cwt. of his weight towards pushing the wedge or blade of the 
spade into the soil, has an apparent advantage over a lighter man who can only apply 
llirce cwt. of mere gravity for that purpose ; but yet the latter may equal the former, by 
accompanying Iris power, or foot, with a proportionate increase of motion. The power 
in this last case is said to be obtained by the momentum, or quantity of matter in a body 
multiplied by the velocity with which it is moved. Power, therefore, we thus ascertain, 
is obtained by matter and motion jointly, and what m.iy be deficient in the one, may be 
made up by excess in the other. Thus, a small light workman may (though with more 
animal exertion) prodirce as much work as a larger or heavier man: for if we suppose 
the quantity of matter in the large man to be thirty, and his motion at the rate of two, 
then if the cpianlity of malt or in the small man Ire twenty, and his motion at the rate of 
tJnee, he will produce an equal clfect with the large man. As small human machines, 
or rrren, are generally constructed of finer matciials, or more healthy and animated, than 
large ones, the small man performs his rapid motions w ith nearly as great ease to himself 
as lire heavy man moves his ponderous weight; so that in point of final result they are 
very nearly on a par. 

S^rx. II. Agiicultural Labours o /* the simplest Kind. 

3120. The mayiual labours of the field are, next to the general labours enumerated, 
among the siinpUst required of the human oiierator, demanding, in addition to health 
and strength, but little skill in their pcifuimancc. 

3121. Jh caking stonts is an easy labour, requiring very little skill, and jio great degree 
of strength. The stones are previously reducc*d in the quarrying, or otherwise, to sizes 
at which they can be broken by one blow or more of an iron-beaded hammer. In general 
tliey are broken on the plane on which the operator stands, but the blow has more effect 
when the atone is raided about eighteen inches; and, for small stones, the most work will 
be done wlicn they arc broken on a table nearly us high as a man’s middle, which is now 
the practice under the direction of the best road-makers. 

3122. Kicking. The pick is a blunt wedge, with a lever attached to it nearly at right 
angles; and the operation of picking consists in driving in the wedge so as to produce 
fracture, and then causing it to operate as a compound lever by the first lever or handle, 
so as to effect separation, and thus break up and loosen hard, compact, or stony soils. It 
is also used to loosen stones or roots; and the pick-axe is used to cut the latter. For 
breaking and pulverising the soil, the most favourable conditions are, that tire earth should 
be moderately moist, to facilitate the entrance of the pick, but in tenacious soils not so 
much so as to impede fractine and separation. ^ 

3123. Digging. The spade is a thin wedge, with a lever attached in the same plane, 
and the operation of digging consists iii thrusting in the wedge by the momentum (or 
weight and motion) of the operator, which effects fracture; a movement of the lever 
or handle next effects separation, whilst the operator, by stooping and rising again, lifts 
rrp the spitful or section of earth on the blade or wedge of the spade, which, wiren so 
raised, is dropped in a reversed position, and at a short distance from the unbroken 
ground. The separation between the dug and undug ground is called the trench or 
furrow ; anti when a piece of ground is to be dug, a furrow is first opened at that end of 
it w here the work is to commence, and the earth carried to that end where it is to termi- 
nate, w here it serves to close the furrow. In digging, regard must be liad to maintain 
a uniform depth throughout ; to reverse the position of each spitful, so that what w'as 
before surface may now be buried; tc break and comminute every part, where pul- 
verisation is the leading object; to preserve each spitful as entire as possible, and 
{dace it separated or isolated as much as can be cycled, where aeration is the ob- 
ject ; to mix in manures regularly, where they are added ; to bury weeds not likely 
to rise again, and to remove others, and all extraneous matters, as stones, &c., in 
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every case. For all these purposes a deep open trench is requisite ; and, that this may 
not be diminished in width and depth in tlic course of the operation, it must never 
be increased in length. If allowed to become crooked by irregular advances in the 
digging, it is thus increiused in length, and necessarily diminished in cap.'icity, unless, 
indeed, the dug ground is alloM'ed to assume an uneven surface, which is an equally 
great fault. Digging for pulverisation, and mixing in manures, is best performed in dry 
weather ; but for the purposes of aeration, a degree of moisture and tenacity in the soil is 
more favourable for laying it up in lumps or entire pieces. The usual length of the 
blade of the spade is from ten inches to a foot j but as it is always inserted somewhat 
obliquely, the depth of pulverisation attained by simple digging seldom exceeds nine 
inches, and in breaking up firm grounds it is seldom so much. 

3124. ShoveUmg is merely the lifting part of digging, and the shovel, being broader 
than the spade, is used to lift up fragments separated by that implement or the pick. 

3125. Marking with the line is an operation preparatory to some others, and consists it. 
stretching and fixing the line or cord along the surface, by means of its attached pins or 
stakes, in the direction or position desired, and cutting a slight continuous notch, mark, 
or slit, in the ground, along its edge, wdth the spade. 

31 25. Trenching is a mode of pulverising and mixing the soil, or of pulverising and 
changing its surface, to any greater depth than can be done by the spade alone. For 
trenching with a view to pulverising and changing the surface, a trench is formed like 
the furrow in digging, but twice or three times as wide and deep; the plot or jnece to be 
trenched is next marked off' with the line into parallel strips of this width ; and, begin- 
ning at one of these, the operator digs or picks the surface stratum, and throws it in the 
bottom of the trench. Having completed with the shovel the removal of the surface 
stratum, a second, and a third, or fourth, according to the depth of the soil and other 
circumstances, are removed in the same way ; and thus, when the operation is completed, 
tile position of the different strata is exactly the reverse of what it was before. In 
trenching with a view to mixture and pulverisation {jig. 512.), all that is necessary is 
to open, at one corner of the plot, a trench or excavation of the desired depth, three or 
four feet broad, and six or eight feet long. Then proceed to lill this excavation from 
one end by working out a similar one. In this way proceed across the piece to be 
trenched, and then return, and so on in parallel courses to the end of the plot, observing 
that the face or position of the moved soil in the trench must always be that of a slope, 
in order that whatever is thrown there may be mixed, and not deposited in regular layers 
as in the other case. To effect this most completely, the operator should always stand 
in the bottom of the trench, and lirst picking down and mixing the inateiials, from the 
solid side (a), should next take them up with a shovel, or throw them on the slope or 
face of the moved soil (5), keeping a distinct space of two or three feet between the sides. 



For want of attention to this, in trenching new soils for plantations, or other purposes, 
it maybe truly said that half the benefit derivable from the operation is lost. In general 
in trenching, those points which were mentioned under digging, such as turning, break- 
ing, dunging, &c. required to be attended to, and sometimes an additional object — that of 
producing a level from an irregular surface — is desired. In this case double care it 
requisite, to avoid forming subterraneous basins or hollow^s, which might retain water ic 
the substratum, at the bottom of the moved soil, and also to mix inferior wdth better soil, 
&c. where it becomes requisite to penetrate into depositions of inferior carlliy matters. 
The removal of large stones, rocks, or roots, fi >m ground trenched for the first time, will 
be treated of under Improvement of Lands lying waste. (Book III. Chap. IV.) 

3127. Ridging is a mode of finishing the surface, applicable either to dug or trenched 
grounds, which, when so finished, are called ridge-dug or ridge-trenched. Instead of 
being formed with an even surface, ridged grounds arc finished in ridges or close ranges 
of parallel elevations, whose sections arc nearly equilateral triangles. Hence, supposing 
the triangles to touch at their bases, two thirds more surface will be exposed to the 
influence of the atmosphere and the weather, than in even surfaces. 

3128. Forking. The fork is composed of two or three separate, parallel, and uniform 
wedges, joined so as to form one general blade, wliich is acted on like the spade, by means 
of a shoulder or hilt for thrusting it into the matters to be forked, and a lever or handln 
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ior separating and lifting them. Forking is used for two purposes ; for pulverising the 
soil among growing crops, and for moving vegetable substances, such as faggots of v^ood, 
sheaves of com, hay, manure, &c. In the first ease the o])cration is similar to digging, 
the only difierence being tlidt pulverisation is more attended to than reversing the surface ; 
in the other, the fork separates chiefiy by drawing and lifting ; hence, for this purpose, a 
round-pronged or (dung) fork produces least fiiction during the discharge of the forkful 
and reinsertion, and a broad-pronged folk separates and lifts the soil more readily. Dry 
weather is essentially requisite in forking soils, and most desirable for spreading manures, 
but dunghills may be turned during rain with no great injury. 

3129. Drafrgin» out dung or earth is performed by the dung-drag, and is adopU'd in 
the case of distributing dung from a cart in regular portions or little heaps over a field. 
When lime in a state of pulverisation, earth, or sand, is to be distributed in tlic same way, 
a scraper or large hoe is used ; and sometimes, for want of these, the dung-drag, aided by 
the spade or common hoc. 

3130. Hand-hoeing is performed by drawing or thrusting the wedge or blade of the 
draw or thrust hoe along the surface of the soil, so as to cut weeds at or under tho 
surface, and slightly to pulverise the soil. It is used for four purposes, sometimes 
together, but in general separately : first, to loosen weeds or thin out plants, so that those 
hoed up may die for want of nourishment, or be gathered or raked off, for which pur- 
pose either the thrust or draw hoc may be used ; the second, to stir the soil, and for this 
pul pose, when no weeds require killing, the pronged hoc is preferable, as being thrust 
deeper with less force, and as less likely to cut the lOOts of plants ; the third is to draw 
up or accumulate soil about the stems of plants, for which purpose a hoe with a large 
blade or ‘•hovel will produce most effect; and the fourth is to form a hollow gutter or 
(lull 111 which to sow or insert Ihe seeds of plants, for which a large or small draw-hoc 

may be used, according to the si/c of the seeds to be 
buried. Die use of the hoc for any of the above pur- 
poses requires dry w cat her. 

31 J1 Hottnf* betwetn lov^i of n ops is somtimes performed by 
what IS tailed a lioe.plough, which is a small plough having a 
share with double fins, drawn by one man, and pushed by 
another It is in use in India, and is sold in London under the 
name of the Indian hoc plough, but it is more lor the exercise 
ut amateurs on tree sods than fur useful lulture In this way 
a master may cxeic ise both himself and his valet, and dear his 
potatoes or turnip crop at the same time 'Ihe Dutch have .t 
hoc ijif' 513) which is drawn and pushed at the same time, 
fur the (lurpose of cleaning walks, or scraping turf or mud fVoni 
roads or court- jards 

3132. Hand-inking is porfoimod by drawing through the surface of tlyc soil, or over 
it, a series of small equidistant wedges or teeth, either with a view to minute pul- 
verisation, or to collecting herbage, straw, leaves, stones, or such other matters as do 
not pass through tlie interstices oi the teeth of the rake. The teeth of the rake being 
placed nearly at right angles to the handle, it follows that the lower the handle is 
held in performing the operation, the deeper will be the pulveiisation, when that is 
the object; and, on the contrary, that the higher it is held, the interstices being 
lessened, the fewer extraneous matters will pass through the teeth. The angle at 
which the handle of the rake is held must therefore depend on the object in view; 
the medium is fort>-five degrees. For all laking, dry weatlier is essentially requisite; 
and, for raking liay, the angle which the handle of the rake makes with the ground’s 
siirf.ice ought to be fifty degrees. 

3133. Scraping may be described as the drawing of a large broad blunt hoc along 
the suifacc, for the purpose of collecting loose excrementitious or other useless or in- 
jurious matters from roads, jards, or from grassy sui faces to be rolled or mown. The 
Dutch hoe {fig. 513.) is a good road and lawn scraper. 

3134. Sweeping is a inode of stiaping with a bundle of flexible rods, twigs, or wires, 
which enters better into the hollows of irregular surfaces, and performs the operation 
of cleaning more effectually. In agriculture it is used in barns and in stables, though 
shovelling is gcneially sufficient for the common stable and ox-house. 

3135. Screening, or sifting, earth or gravel, is an operation performed with the gravel- 
sieve or earth screen, for separating the coarser from the finer particles. Tlie materials 
require to be dry, well broken, and then thrown loosely on the upper part of the screen, 
which, being a grated inclined plane, in sliding down it, the smaller matters drop 
through while the large ones pass on and accumulate at the bottom. In sifting, the 
same effect is more completely, but more laboriously, produced, by giving Die sieve a 
circular motion with the arms. 

3136. Gathering is a very simple oiicration, generally pcrfojmed by women and 
children, as in taking up potatoes or other roots, or picking up stones, weeds, or other 
matters considered injurious to the surface on which they lie or grow, 

3137. Cleaning roots or other matters is generally performed by washing, and, on 
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« large scale, by the root- washing machine, which has already been described, together 
with the mode of using it. 

3138. Vanovs manual labours and operations Ta\^t be added ; such as slicing turnips; 
chopping them with the chopping-hoc (2572.) m the fields ; cutting straw or hay into 
chaff; bruising beans or other grain, or whins, or thistles, between rollers; pushing a 
drill-barrow, ^c. ; all which require only bodily exertion, with very little skill, being 
performed by the aid of machines, which, in describing, wc have also indicated the mode 
of working. (2537. to 2583.) 

Sect. III. jigntuUural Operaiiom with Plants* 

3139. Agncultiiral operations vuth the vegetable kingdom rank higher than those with the 
soil or maclimcs, as requiring not only strength, but some of them a consideiable dcgice 
of skill. 

3140. JPeedingy how'cvcr simple an oper.ition, lequircs a certain degree of botanical 
skill to know what to weed or extract. These are such plants as it is not desired to cul- 
tivate. The operation is performed in vinous wajs . Iiy the hand simply; by the hand, 
aided by a broad-pointed kifife, or a bit of iron hoop ; by the hand, aided by gloves 
lipped with iron; by pincers, as in weeding tall weeds fiom gi owing corn, or close- 
hedges, or out of water; and by the aid of folks, sp ds, or other weed mg- tools. In 
wcecling, it is essential that the weeder know at sight the plants to be letl fiom such as 
are to be removed, which in agriculture is gcneially a matter of difficulty, as, how- 
ever numerous the w'ceds, tlie cultivated plants are but ftw. In wcedi ig ferns, thistles, 
nettles, Ac from jiasture lands, it has been found that breaking or bruising tlicrn over 
renders the roots much less liable to spring again the same season, than cutling or even 
pulling them up. For tliis sort of weeding the pincers seem well adapted. 

3141. Thinning or reducing the number of plants on any suiiace is sometimes per- 
formed by hand, but most generally with the hoe. Thinning, to be perfectly performed, 
ought to leave the plants at regular distances, but as this can seldom he done, owing to 
the irregulfirity with which seeds tome up, whcthei sown in drills or bioadcast, an 
attempt to compensite the ii regularity is made by a similar incgul iiity m the distances 
allowed between the plants at sucli places. Thus, if turnips in rows aic to be thinned 
out to mne inches’ distance in the row, and a blank of eighteen inches oi two feet oeeuis, 
the last two planls on each sitle of the blank maybe left at half the usual fhstanccfoi less, 
by which means eacli plant having ample room on one side*, they will grow nearly as laigc 
as if left at the usual distincc. The same pimciplc is to be attended to m tliinning 
broadcast ciops, oi trees in a plantation. Thinning in ly be pcifornud in moist weathei , 
but drjnessis gicatly to be pieterred, especially w hei c the hoe is u-.cd. 

31 12. Planting is the operation of inserting plants in the soil with a view to then 
giowth, and the term is also applied to the inseition of seeds, roots, oi bulbs, when these 
are inserted singly. 

31 43. Plantingf as applud to s&eds and tubers, as beans, potatoes, Ac. is most fiequcntly 
performed m drills, Init sometimes also by making sepinite holes with the dibber. In 
cither case, tlie seeds or sets arc deposited singly at regular distance's, and cov ered by raking 
or harrowing, with or without pressure, according to the gri*atcr or less looseness of the sod, 
and to its rlryness or moisture. In geiieial, planting seeds or tubers in drills, or in single 
openings made by a diaw-hoe or spade, is greatly preferable to planting with tlic ehhbei ; 
because, in the latter case, the earth can seldom be placed in close and somewh.at film 
contact with tlie see*d or set, — a circumstance essential to its speedy germination and 
vigorous future growth. 

3144. Planting, as applud to jjhmls altendy oiigmated, is commonly Icmicel trans- 
planting* Transplanting may be considered as involving four tilings first, the pre- 
paration of the soil to winch the plant is to be removed; secondly, the removal of the 
plant; tliirdh, its preparation; and, fourtlily, its insertion in the prepared soil. Pre- 
paration of the soil implies, in all cases, stirring, comminution, and mixing ; and some- 
times the addition of manure or compost, according to the nature of the soil and plants 
to be in!R»-ted. The removal of the plant is generally effected by loosening the earth 
around it, anc then drawing it out of the ‘oil with the hand; in all cases avoiding, as 
much as possille, to break or bruise, or otherwise injure, the roots. In the case of small 
seedling plants, merely inserting the <pade, and raising the portion of earth in which they 
grow, will sufSce ; but, in removing large plants, it is necessary to dig a trench round, 
or on one side oi, the plant. In some cases, the plant may be lifted with a ball or mass 
of earth, containing all or great part of its roots ; and in others, as in the case of large 
shrubs or trees, it may be necessary to open the soil around them a year previously to 
their removal, and cut the larger roots at a certain distance from the plant, in order that 
they may throw out fibre* to enable them to support the operation of transplantation. By 
two years’ previous preparation, and the use of a machine to be afterwards described, very 
large trees of such kinds ’»tolc may be removed ; but resinous trees seldom succeeil. 
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3145. The preparation of Ific plant consists in pruning its roots and top, or slioots. 
In tlie smelliest seedlings, such as cabbage-plants and tliorns, all tliat is necessary is 
to shoiten a little the tap or main root; but in seedlings of trees tuo or throe years old, 
or in transplanted or large trees, several of the side shoots \iill require to be shortened, 
and also the roots, always proportioning what is taken off the top or slioots, to what has 
been taken- from the root, that the latter may be dub fitted to support the humor. 

3146. The insertion of the lemoved plant in the prepared soil is perfonned by making 
an excavation suitable to tJie size of tlie phinl’s root, inserting it thtrein, filling up the 
interstices with line earth, and then compressing the whole by the hand, dibber, foot, or, 
what is best, by abundant wateiiiig. Plants should not be inserted deeper in the soil than 
lliey were befoie removal; they should be placed ujiriglit, and the same side should be 
turned towaids the sun as befoie; the libious roots should distributed equally round 
the stem among the mould or finer soil ; and the most dilhcult and impoitant part of the 
whole is to compress the earth about the roots without ciowding them or injuiing them 
by bruises. The only eflectual w^ay of attaining this end is, after carefully spieading 
the fibres, and distributing them as equally as possible among the mould, to give 
aburuL'uit waterings, holding the vessel fiom which the ifater is poured as IiigJi as pos- 
sible, so as to consolidate the earth by that means, rather than by compression with 
the foot. On an extensile scale, however, this cannot be done, and in planting seed- 
lings or cuttings it is not lequircd, as these have few and short fibres, and may be 
Jitnied sufficiently by the planting instrument or the foot. It sliould never be for- 
gotten that, in all planting, it is an essential point to have the earth firmly compressed 
to the roots, and especially to the lower parts oi extremities Any one may be con- 
vinced of this, by planting one cabbage loosely, and comjiressing the root of another 
we'll viith the» dibber at the lower jiart; or, instead of a cabbage, try a cutting, say 
of gooscbciry, elder, or vine both no doubt will glow, but the growth of the plant 
or cutting eoinprcssed at the lower extremity viill be incomparably inoic vigorous than 
that of tlie other. 

3147. Uciicnm; becomes requisite for various purposes as aliment to plants in a 
glowing state; as support to newly tiansplanted plants; for keeping under insects; 
and keeping elean the leaves of vegetables. One general rule must be ever kept in 
mind during the cinplo}mcnt of water; that is, never to water the fop or leave's of a 
plant when the sun shines. A moment’s reflection will convince any one that this rule 
is agreeable to the laws of nature, for duiing rain the sun’s rays are intoicepted by a 
screen of fog or douds. All aitificial walciing, theieforc, should be cariied on in the 
evening, or eaily in the moimng, unless it be confined to wateiing the roots ; in which 
case, transplanted plants, and otheis in a growing state, may be watered at^iny time ; and, 
if they are shaded fiom the sun, they may also bewateied over tlmir tops. 

3148. Somng is the operation of dispel sing seeds over the mi face of the sod, w'ith a 
view to their futuie vegetation and giowth, Wheic seeds are deposited singly, they are 
said to be planted, as in the case of dibbling wheat or beans ; where tliey aic chopped in 
numbers together, they are said to be sown. When dropped in mimbcis together in a 
line, they are sriid to be diilled or sown in a row ; and when sc.atteiecl over the general 
surface by the hand, they are said to be sown broadcast. 

3149. In broadcast-soningj the opeiatoi being furnished with a basket (fg* 525.), or 
siieetful of seed hanging on his left side, takes out a handful viith his right hand, aiul 
disperses it by a horizontal and lathcr rising movement of the ann to the extent of a 
semicircle, gradually opening his hand at the same time. The most usual piactice, 
when Idiiel is laid up in ridges of equal breadth, and not too wide, as fiie or six yards, 
is that of dispersing the seed regularly over each land or lidgc, in once walking round; 
the seedsman, by different casts of the hand, sowing one half in going, and the other in 
returning. In doing this, it is the custom of some seedsmen to fill the hand from the 
basket or bag, which they carry along with them, as they make one step forw-^ard, and 
disperse the seed in the time of performing the next; while others scatter the seed, or 
make their casts, as they are termed by farmers, in advancing each step. It is evident, 
therefore, that, in accomplishing this business w ith regularity and exactness, there is con- 
siderable difliculty, the proper knowledge and habit of which can only be acquired 
by experience. It is consequently of importance for the cultivator to perform the opera- 
tion himself, or to be caieful in selecting such persons as are conversant with the business, 
as he may otlierwisc incur much unnecessary expense in the waste of seed, and run con- 
siderolile risk in respect of his crops. 

3150. Sawing. The saw is a conjoined scries of uniform wedges, which, when drawn 
or thrust in succession across a branch or trunk, gradually wear it through. In perform- 
ing the operation, the regularity of the pressure and motion arc chiefly to be attended 
to. In green or live shoots, the double-toothed saw lessens the friction on the sides 
of the plate, by opening a large channel for its motion. Where parts are detached from 
living trees, the living section ought generally to be smoothed over with a knife, chiseli 
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or iile ; and a previous precaution jn large trees is to cut a notch in thevlower part 
of the branch immediately under and in the line of the section, in older to prevent an^ 
accident to the bark, when the amputated.*part falls off. Sawing is a coarser mode 
of cutting, mowing, or shaving ; or a finer mode which £he teeth follow all 

in one line. « 

3l51. Cutting Is performed by means of a very sharp wedge, and eithefby drawing 
this through obh'quely or across tlie body to be cut, as in using the knife; or by 
pressing or striking the axe or hedge-bill obliquely into the body, first on one side 
of an imaginary line of section, and tlien on the otlier, so as to work out a trench 
acioss the branch or trunk, and so effect its separation. The axe, in gardening, is chiefly 
used 111 felling trees, and for separating their trunks, branches, and roots, into parts. 
The knife is extensively used for small trees, and the hedge-bill and chisel for those of 
larger size. In amputating with tJie knife, one operation or draiv-cut ought generally 
to be sufficient to separate the parts; and this ought to be made with Uie knife suf- 
ficiently sharp, and the motion so quick as to produce a clean smooth section, witli the 
bark uninjured. 

31’)2 Every draw-cat produces aamootli section, and a fractured or bruised section ; and one es!»ential 
part of cutting living vegetables, is to take care that the fractured section be on the p.trt amputateil 
Another desirable object is, that the section of the living or remaining part should be so iriLlined {Jig 
51 !> a), as not to lodge water or overflowing sap, and so tar turner' <o the ground C^), or to the north, as 



not to he struck by the (111 cct rays of the sun To accomplish both these purposes, as well as to make 
sure of having the fiacturcd sc( turn on the part amputateil, the general prictice is to cut from liclow, or 
from the under edge ot the branch or shoot, unless the iiosition of the leading bud occistons a donation 
fVom the rule (6) Ihc cuts should also be made, m all shoots of not more than three or four years old, 
within from one tourth to halt an inch, or a little more, ol the bud intended to take the lead , when this 
fs not done, and l^alf an inch or more of shoot is left without a bud (r and e), the consequence is, the stump 
dies back to the bud in the course of the scison (g), and if not caretully cut oft (/), will end in a decaying 
orihce both unsightly and injurious The bud selected for a leader ought always to be a leaf-bud, and in 
gcpcral the plane of the section ought to be parallel to the angle which the bud makes with the stem (rf) 
Exceptions occur in the case of plants with much pith (A), as the vine, elder, ficc , in ci King the year old 
shoots ot which, an inch or more ought to be left, as these always die back a fell lines , and thus the leading 
bud might be iiyurcd, if this prcc lution were not taken in pruning rcxits, the same principle, as far as 
.ippbcable, ought to be attended to , the trunk or stem, when cut over, ought to be sloped to the north (»), 
and the lateral roots cut so as the section may lie on the imder side (A), and therefore less likely to rot than 
when the cut /aces the surface of the ground (i), or is bruised by neglecting to form the smooth section on 
the attach^ extremity 

3153 In like manner, wAen pruning a large tree, the section of amputation ought to be made so blillque 
AS to throw off the rain , as generally as possible, it should be turned from the sun, and rather downwards 
than upwards, in order to shield it from heat and cracking j and, whenever it can be done, it should be 
made near a br inch, shoot, or bud, which may take the lead in the room of that cut oft, and thus, by 
kcimmg the principle of life in action at the section, speedily heal up the wound. 

Slsi- In cutting with the chisel, the blade is applied below the branch to be amputated, so os to rest on 
the trunk o. mam branch, and a quick blow with a mallet is given to the handle of the chisel by the 

X rator or his assist-int If this does not effect a separation, it is to be repeated In forest-ptuning it is 
:n advantageous to make one rut with the chisel on the under side of the branch, and then saw it 
through With the forest-saw ftora the upper 

3155. Ctipp nrr is an inqjcTfcQt mode of cutting, adapted for expedition, and for small 
slioots. The separation is effected by bruising or crusliing .dong with cutting, and, in 
consequence, both sections are fractured. In agriculture, it is cliiefly applied for keep> 
ing hedges in shape; but the hedge-knife, which operates by dean rapid draw^cuts 
given always from below, is generally preferable, as not crushing the live ends of the 
amputated shoots. Tlie new pruning-shcars and the averruncator, it jis to be observed, 
by producing ciils much more like the draw-cuts of knives, arc greatly to be preferred 
to the common hedge-shears. 

3156* The 1)0,1 seasons for sawing, cutting, or clipping Imng trees," are early in spring 
and in midsummer. Early in autumn, tioes are apt to bleed ; later, and in winter, the 
section is liable to injuiy fiom the weather * but tiees pruned early in spring remain only 
a short period before they begin to heal ; and in those pruned at midsummer, wounds 
heal immediately. There arc, however, exceptions as to apritig-prifning in evergreens, 
cherries, and other giinimifcrous trees , and summer-pruning is but ill adapted for forcst- 
work or trees in crowded scenery. 
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3157. i$nn oppration generally perfbnne^on roots of tiecs reinaiiijng in tbo 

-soil for the pur{A)^c of facilitating their ciadication Tlie wedge, in its simplest fonii, 
and ot iron, is drived in ^ a hammer or mallet, till !t pioduccs tVacture and s^aTatipn^ 
when tlic parts are refj^ed as detaobeiT, Sec. ^ 

3158. pr the amputation ot part of a plant V^ith the hnife, or other instru* 
ment, IS practised for vanou^ purposes, but cldefly on trees, and raoiccapeoully on those 
of the fruit-bearing kinds. Of two adjmning and equaUsized branches of the i^ame tiee, 
if the one be cut off, that leinamtiog will proht by the sap whi^h woiiM have nounshed 
the other, and both ‘‘the leases and the fruits which it may produce Vill exceed their 
natural size. If part ot a branch bo cut oft which would ) i\c earned a number of fruits, 
those which remain wi^l stet, or fix, better, and bciomc Jaigeix On the observatioh of 
these facts is founded the whole theory ot pruning, whic^, tbougli, l>kc many other 
practices ot eultuie, it cai^iiot be said*to exist vc'y obviously in nature, is yet thctittost 
essential of all operations lor the culture of fiuit produced on trees. 

31V) T//e /I of ptrintnff m^y be reduced tn the follouing pruinoting growth aiul bulk , lesscniog 
bulk , modify Ing toi m , 'idjustiiig tlie btein ind br uiehes to the rootb , renewal ol deca>C(l plants or trees , 
and removal or rure ol ises 

31(j0 Pf utnngf}} promoting the g)owth ami bulk of a Itce is the siniplcst object ot pruning, and is that 
Species whieh is chiefly employed by ll^^^p^y men with young trees of every dcseription The art is to cut 
off dll the weak Literal sliootb, thit the ixirtion of sip destined tor tiieir nourishment may be thrown into 
the btioiig ours In sonic c isos, be>videb e uttiii^ oft the wt ek shoots, the strong ones ire shortened, inorder 
to produce three or tour shoots uiste id ot one In general, mere bulk being the olject, upright shoots are 
eiieouraged ritlier th ui lateril e lies , except in the ease of trees tinned cii walls, where shpots ace 
oneoufiged it ill inglis, Irom the hin/ontil to the perpendicular, but more especially it the medium 
ot 4 ) degrees In old trees, this ol jeet lb greatly promoted by the reniov al, with the proper inshuments, 
ot the dead outer b irk 

“Jlbl Pi HU ng fit I bt ning the hull of the tree ib ilbo tliitfly coiihned to iiurscr> prietic e, as iiicessary 
to kecxi unsold tiees portiblc It eon i ts m 1 ttle more thin wh it ib tcehuic illy called heading doun^ 
that IS, (utdng ofl the leicliOe? slioota within an ineli or two ol the nniii btem, leaving, in some cases, tKiind 
ol the lower I iteril shoe ts ( ire is taken t> cut to a Ic ilbud, ind to rhoosc such Irom among the Side, 
iipix^r, or unde i buds ol tlie shoot, is the sucecediiig year s shoots m ly be wanteel, in ridiateid lines IrOin 
the stem, or in oblujue lines in some pliees to till up v uaneies It is evident that this unnatural opcratioii 
persistcel in tor a tew ye irs must render the tree knotty uid unsightly , and in stone fruits, at least, it is 
apt to gencr ite cankei and gum 

31(j2 Pinmugfoi mod fying th fnm efth fitt embraces the management of the plant fVom the time 
of Its propaj,ation In reaiing tiecs pliiitcd lor timber, it is desiral le to throw the timber produeed, 
as much is possible, into Ion„ eonipiet imsses, and iitnee pruning is ernplovcd to remove the side 
brvnelus, and eneourige the giovvtii ol the bole or stem Where this eper itieri is begun when the tree?* 
ire youu,», it is easily pertorraed eve ry tw > eir three yeirs, and the jii feress ot the tri es under it is most 
sutislietory , when, how e ve i, it isdeliycHl till they Inve itt ined a tin her si/e, it is, in all eases niueli 
less coiielue ive to the desire d end, irid sometimes m ly i love injurious It is ssfer m such cases, to shbrten 
or le sscii the sire ot late i il hr'irie lies, rather than to cut them eft elose by the stem, as the I irge wounds 
produced by the latter pruetiee either do not neitn/c it all, or not till the eentril put is lotten, anel has 
(ontanunaliiHl the timber ot the tr ink In all ci<>es, a inotlerate numbei ol mail br inches, to be taken bit 
as they grow large, arc to be lelt on the trunk, to laeihtate the eirculatnii ol the sap and ju ces Wherb 
timber tiee s are planted for shelter or shade unless intermixed w itli shriibK or copse , it fr evident pruhing - 
must be*^dire<*ted to clothing them from the summit to the ground with side br inches In avenue*, and 
hedgerow tices, it is gene rally desirable th it the lowt st braiie he should be a e oiisiderable distance Irom 
the ground, in trees intended to coiieeal objects, as many bruiclies should be left is possible, auti ifi 
others, whiduonecal distant objeets ch sired to be seen, or injure or cunee il ne ir objee ts, the fbrm must 
be modified aceordingly hi all these casts, the supeifluouii parts are to be cut eft with a clean Hcction, 
neir a bud or shoot it a branch is slioitene I, or close to the trunk if it is entirely removed , the object 
being to facilitate eicatruiiion 

Jlbl Piunmg/or adfusting the stem and blanches ti the i opts is ilrnc t solely apphe able to transplants 
tices, in which it is an essential operitiori, ind should be perlornieil in generil m the interval betVeen 
ninovil and re planting, wlitii the plant is entirely out rf the j,n uii 1 Siipp ing only the extremUic* ot, 
the hbrts broken olT, is is tho e ise with very small plints ind secdbnpS, then no pan ol the top will 
leepiire to be removed, but il the roots have been br ken ui bruised in iny ot their mam brnnehc* or 
ramiiieations, then the jiruiier, estimating the ejui'dity ot root of vvliieh the plant is deprived by tlfa 
sections ot fracture andothc. circumstances, iieculiir in 1 (,eneia1, will be able to form a notion bf what 
was the bulk ot the whole roots before tho tree was distuibeel riieu he miy state the question of lessen, 
ing the top to idjustit to the root^ thus —as the wl ele eju intity ot roots which the irco had before 
removal is to the whole (]uantily of br inches which it now has, «!o is the quintity of roots which it nov^ 
has to the quantity ol top wliieh it outlit to have In selecting the shoots to bo removed, regard niOxt b^ 
Imd to the ultimate char leter the tr e is to issume, whi thcr a standard) or trained fruit tree, or onia- 
mental bush In gencr il, bearing wood and we ik shoots shoulel be removed, and the stronger lateral iftid 
upright shoots, with letit or shooUcyes, le ft; 

Slot Pruning foi itncvnl of the head is iierformcd by cutting cfvei the stem a little way, say its pw» 
tliiekness above tlie collar, or the surface ol the ground IbiS practice apjillcs to olii ozier beds, coppice 
wexids, and to young forest trees Sometimes also it is performed on old or ill thriving fruit-trees which , 
are headed down to the top ol their stems Ihis oiieration is perle lined with the saw, and better ol^pr 
Bcarihcahoii, asm cutting ofl the bn ken limb ot an animal 7 he live section should be sinooUied with 
the rhiscl or knife, cowv6d with tne bark, and coitcd over With gr ittiiig clay, or any conveiuent com* 
position, which win re^t droui,lit met run tor a yeir Ihoec who in advocates lor pruning when the 
sap IS dormant, will hot ot Lour e be able to perforin the ojicr itiuii ol st inheatiun, and covering the section 
with bark. 

lib*) Piuntng for curing diseases has acquired much celebrity since the time of torsyth, whos<r 
amputation* and S 0 BriliL.ttion 8 for the canker, together with the plaster or composition which he 
employ^ to protect the wounds from air, arc treated ot it large iii liis Jiterttse on 1 1 tut Tices Almost 
all vegetabte diseases either have then origin lu thr weakness ot the individual, or indme a degree of 
weakiiesB, hence to amiiUtate a part of a diseased eref^ is to strengthen the rcmaiiiiiig part, because the 
roots remaining of the saind force, the same quantity of sap will be thrown upwards as when the head and 
branched were entire If the disease is^eonvtitucioual, or in the svstem, tins practice may proliably, la 
some (ases, coinmunieate to theatre* so much stieiigth as to enable it to throw it ofl, it it be local, thp 
amputation ol the part will at once removre the disease, and strengthen tlie trc'O 

116(>. Mowing is the operation of cutting down corn, grass, and other herbage crops* 
witli the SC) the. It requiics grCiit force m tlie operator, and also a twisting motion of 
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the body ^vhich brings almost tvciy muscle into action, and is in shoit one of tlit most 
sotre of 'ignculturil liliouis Ihe ibitf nt (onsjsts m cutting the crop is close to the 
suifdce of the giound as possible, and pcifcctly level pointing the svviths well out so i-> 
to leave scaieely any iidges undei them In the mowing of gram erop , seethes shorter 
111 the blade than the eominoii ones, ind to wliieli eithei a ciadle or two twigs of o/ier 
put semicireul'u-wise into holes inide m the handles iie u the bladis, m speh i nuimier 
tint one semieiiele intei eets the other, uc m ide u c of Commonly, in inowin^, barley, 
oats, or other grun, the corn is on the i^ht h intl of the woikiiiin, but JVl cU Lisle 
adopted something like tlie II un uiit inetliod of mowing whe it (2479 ), m which the 
corn was at Ins left hand he mowed it inw irds be irmg the coin he cuts on his seylhe, 
till it comes to that whieli is st Hiding agunst which it gently It ms After evciy 
mowei a gatlieier follow , who miy I e i lid oi i womin The gatherei keeps within 
five or SIX feet of tlie mowci, iiid 1 eing piuvided either with i hook oi stiek about two 
feet long, gatheis up the com, miking it into pirccls, and lijmg it gcntlv on the 
ground, tins must be done witli speed, is inotlur mower imnicdi lUly follows, mil to 
every mower theie is a piiticulii gathcicr lo do this woik piopeily, the mower 
bhould form but oi e tiaek with his Itet i Iv uuing in i jiostiiie ne iily is if lu w is going 
to fence, one foot eh i mg the othci In this inmnci the slmdm^ coin is mowed , uul 
the workmm should like cnic lo have the wind it his 1 t as it I c iis the com tow irds 
the seythe, and causes it to be cut m ucr the ^rouiid AMien wJic it is bent the woik- 
in in tikes the cum is it ]ircsints itself lo him which li is iht su dUct is if the wind 
■was at his left side \Vheii it is 1 ud, it is mou lioublesome to the ithciei bee luse 
the eut eorn is apt lo be mi\ed with th it whuli is stin ling , but a od mo \ei takes 
the adv int ige of the wind, irid euts it i^unst the w iv it is 1 ml No piiticulir diiei- 
lions can be t^iven foi com tli it is lodged uul entingkd, unless it be to tike it as it is 

inclined, is if the wind weie on the bick of the inowci 

S167 Ike n<iual null I J ^ i is the sinic as foi gi iss, the sc}thc only 

having a Cl idle 01 bow fixed upon tic heel of thehuulle { fi^ - 0 ) lu the “ pi ic- 
tice of most distiicts, the cjthe is swiiii,^ liori/oi t illy oi neirly level, leaving the 
stubble of almost m even height or if it ii e on eithei ide foiming whit uc called 
sw ith balks the butts of tlie sw itJis ue sufleied to icst upon them the he ids or cais of 
the com f illing into the liollow oi elpsc mown put of tlie pieeedin^ swath width Iliey 
are of eouise liible in a wet se isoii not only to leeeive an undue portion of lain w ilei, 
but to be foiileel witli the spl i hin^s of lie ivy bowers But in the Kcnli li pi ictiee, 
whieli is said to excel those of othci distiiets, the position of tlie sw iths is dilleient 
>Ieie the he ids ot the com lest on the toji of the sw itli bilk piovinei illy the f/e i /, 
whieli is left of exti lordm uy height as te i to filteeii inehes , so th it the wind has i fiee 
eireulatioii beneilh the sw iths ilie woiivnim, m peiloiii ing this judicious opci ition, 
proceeds witJi liis iiglit foot f< iw ud, eiiteiing the point of his seethe witli i clownw ud 
stroke, ind i using it is abiupll) out, bunding the h indie loimel to the left until it foims 
IK irly a right m^le with tlie hue of the sw itli e iiivuig the com in tlie ciadlc thiee or 
ftmr feet behind the plaee wlieie it ^levv liflm^ it high mil letting it fill on the beever 
behind his left tool, uid in tlie position aliove deseiibtd llie disulvmtige of this 

method aie, the loss ot some sti iw, the ineumbrmee iiising fiom the length of stubble, 

ind 1 little ulelition il 1 iboiir , but in a elistriet wheie c ittle iie not numeious, tlie loss 
of striw is not felt, and m my e ui lij tlu pimeiple of lajing the he ids inste ul of 
the butts of the eorn upon the sw itli bilk, vvhethei Jett liit,b oi low, might be well 
adopted * 

31G8. Tnthecutlii (J" n / s f y the ywipKt of btin^ coyiiaUd mto hvjy it is 
neeessuy that they be in the most suiUble stites of ^lowtli ind mituiity loi afloiding 
the best and most nutritious lodelei Witli this view they should neithei he eut it too 
early a period nor suflered to stind too long is in tlie former c ise theie will be coiisidei- 
able loss lu tl drying fiom the piodiiee being in so soft mil ^,rcen i eomliLion, and m 
the latter fiom a lu^^e proportion of tfie iiounsl mg piojierties he mg expended Gi iss, 
before it becomes m lull flower, vvliil the iieli saichuiiie ]uiec is m put ict lined at the 
joints of till flow Cl stems, is in tlie n ost \ lopcr condition foi bung eut down, is it tint 
penod it must eont un the 1 ii^cs! pioportie of niitiitious m liter , but in pioportion as 
the flowcis expand and the seeds ripen tlic juice is tiken up to constitute the meal or 
starch of the sec I lobes, uul i thus i itlur dispciscd upon the 1 ind, or led upon by birds , 
the glass stems with Iheir leaves being hit in a simil u situation to tint of the straw of 
ripened gram But there aic other ciicumst inces, besides those of iipeness, to be 
attended to in dctei mining the perud of cutting crops of glass, as in some casts when 
they are thick upon the giound the bottom pirts become of a yellow colour before 
the flowLimg fully takes pi lei under such ircumstanccs it will often be the most 
advisable jii letiee to mow is soon is tlic weather will pos ibly admit , for if tins be 
neglected, there will be great dinger of Us lotting, or at iny rite of ifs acquiring a 
disagreeable fl ivoui , md of beeommg of but little value Where grass is very tall, as is 



Book V. OPERATIONS WITH PLANTS. 515^ 

often the cose in moist meadows, it is liable to fall down and lodge, by A\hich the same 
effects are produced. 

3JC‘9. In cutting rouen or second crops of grass, more attention will bo requisite than 
in the first, as the crops arc mostly much lighter and more difhcult to cut, the scythe 
being apt to rise and slip through the grass without cutting it fairly, except wdien in the 
hands of an expert woikinan. Crops of this sort should always be cut as much as 
possible when the dew is upon them, and as soon as ever there is a tolerable grow’th ; 
as, by w'aiting, the season is constantly getting more unfavourable for making them 
into hay; and when not well made, this hay is of little or no value. When the grass 
has been decided to be in the proper condition for beinc ^-ut down, a set of mowers 
proportioned to the extent of the crop should be immetliately provided. In some 
districts, it is the yustom to pay these labourers by the (Kiy, but a better and more 
general practice is to let the work at a certain price by the acre. The extent or propor- 
tion of ground that can be mown in any give* space of time must obviously vary much 
according to the nature of the ground, the fulness of the crop, and tlie goodness of the 
wtirkman; but in general an acre is supposed a full day’s A\ork for an expert mower. 

9170. The ?nou'ing of weeds and coaisc tusso(l>s of grass in pasture should take place 
befoiu they come into tlowor, or at all events befoie they lipen their seed. Bruising or 
clipping with a sort of blunt w'ooden shears is considered ])fefeiable for ferns, thistles, 
an<l nettles (.9140.), as tliey are said not to spring up again the same season, w'hich they 
arc apt to do if cut over with the clean cut of the scythe. 

.9171. The mowing of weeds hi livers and ponds is done in the usual way from a boat, 
in which the operator stands, and is lowed forward by another as ic(|uircd. Sometimes 
scythe-bliules are tied or rivetted together, and worked by means of ropes like a saw from 
one shore to the other; but the first mode is geiieially reckoned the best, even in public 
canals, and is unquestionably so in agriciillure. 

.917i2. 7’he Ifauiault mowing is a process wdiicli is exclusively applicable to corn crops ; 
it has been long practised in I’landeis, and tbougli various attempts have been made at 
different times and ])laces to introduce it to this country, and notwithstanding the great 
advantages promised, it is still little known. AVe have abeady described the implement, 
and the mode of using it, and suggested reasons bir its not being more generally 
cniplojed. (12479.) 'I’lie bieadths of corn cut at^,«veiy stroke, aie carried forward by 
the joint operation of the blade and the hook, and collected .it the lel’t li.'iiid of the inow'er, 
where he leaves them standing almost ereot, but leaning to the left against the standing 
corn. When as much is cut as will make a sheaf, the mower tuins to the left so as to 
face the standing corn, introduces his hook behind the middle of the le.ining jiareels, and 
at the same time the sc>llic ])oints near the bottom; then mowing sidewmys to the left, 
returning over the giound he hiis mown, he draw's and collects the cut corn, still by means 
of the hook jind scythe prescrviiig the erect position of the stiaw', to the place where the 
last collecting o|)Cialion ended; then wheeling lound to the left, with the hook still 
embracing the middle of the whole cut corn, he stops the motion of tlio sevtho, whilst the 
hook still moves foi w'aid to the left, so as to overset the corn and l.ay it evenly along on the 
stubble, with the ears towards the light, ready for the binder. In oversetting the col- 
lected corn be uses his left foot if iieeessaiy. The iiu)v\er now advances to the front, 
jind commences the cuts foi a new sheaf as before, alvv.'iys v\oiking towards the standing 
com and not fiom it 

.917.9. Reaping is the operation of cutting corn with the hook or sickle, the former 
called provineially bagging, the latter shearing or ie.q)ing. The opeiation of reaping is 
most general in the noithcrn counties. The corn is cut in Imndfiils with the sickle 
(24S1.), and these .are iinmedi.'itely deposited upon bands, formed by tv^isting together a 
few of the stalks of the corn .at tlie ends next the cars, and afterwaids hound up into 
she.avcs, in order to their being set up into shod s or hattochs. The method is in mo.st 
instances adopted w ith the w heal and rye crops in every part of the island, as it is difficult 
to cut without much loss 1‘roni the shedding of the giain ; and, in addition, it is of great 
advantage to have these sorts of crops bound up regulaily into sheaves, the straw being 
much bettor. 

.9174. In bagging, the operator hooks up llie corn tow'ards him, and then lays it on 
bands as in reaping. Bv this mode corn is cut lower than by reaping with the sickle, 
but rather more straw’s drop uidcss great care is taken. 

.9l7.'>. Shearing and shocking, or, as termed in the north, binding and stocking, are 
operations perforpned for tlie most part immediately after the corn is cut. In binding 
it is tied uj* in sheaves or bundles by the bands already mentioned; and in shocking or 
stocking, the shc.aves are set on end in jiairs leaning against each other, and covered or 
otherwise by what are called heading sheaves, laid on the uin ight ones so as to cover and 
protect the cars from the weather, and act as a root to the shock or stook. The number 
of sheaves brought together in a stook, and even the modes of placing them, vary in dif- 
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ferent dibtrufs The opciation is performed with most care and neatness in the wet 
climates of the nortli 

31 7h GaiUn^, or f^aitnm^, as it is tilled in NorthnmberJ ind, is an operition of miieh 
nicety in the perform nut, ind in id imp chmite ot git it conseipiciiee in its results 
In the upland puts of Nortliumbtiland, it is ptrlormed in the following mannei with 
the eiops of oat , frequently with those of bailej, ind sometimes witli those of wheat — 
The gutnei follows immediitely attei iboiit eight or nine sheaves linvebcen cut and laid 
down , the corn being laid into the b ind neat the tops or spikes ul the eorn, he seizes 
tlic ends ot the b ind with cac h h uid brings the g ulning (shiat) up to the left knee, gives 
the band a slight and pciuliai twist, and then sets tlu she if up singly, but in doing so 
he gives it a halt turn round, vihieli mikes the shuts fly out and gives it ivactly the ap- 
peal iiiee of the straw eovei ot i bee hivt , if propeily doiu , the buid^should be so loo e 
that llic master cm thiust his h md e isily tliiough the middle ihc utility ot tins prat- 
tiec IS tJiat MO rim cm lodge, and tin com thcrifoie nevei spiouts unless the band his 
been tiid loo tight, it also wins [dues] ind is tit lor the stack sooiur Gaitncd shelves 
ire not good to keep stmding m stoim> weither, soini, iherefoie, now set thiee giitnid 
shelves togethei, wliieli keeps tlitin up, thej iie dways sound Ik tore they aic cirted to 
the stack, but fiiquently they iie not stooked {T C , li near Alnwick ) 

1177 An impi utd vielh d if 6ctlin^ np h ni / cu i is tlius deseiibcd Jake a 
stikc about twice the heiglit ot i slie if md tbive it six inches into tlie giounel at its 
thicker end, in lu upiiglit position, md uound tin place ei„ht si ivcs in tlie usuil 
in inner , two inoie sheaves iie tliin to be bound logethei it flic straw ^nd, and being 
iiiv cited, aie to be thiust down on the toj> of the st ike so tint it liall piss up into the 
centre ot the bound p u I, ineltlien low e rends being then spie id out so as to cover the lovvei 
slie ivcs will protect tlicm fiom viet m the 111 innei ot a hooel slie if {Gard Ma^ veil v) 

3178 In tilt » a] in^ ( f ^rain i js whether the sickle, hook, oi seytlie i employed foi 
the puipost , llieit isinueh difKicnce m the hcij^ht it which tJie tiops ire eut in ditleicnt 
pi ices In some it is the piaeticeto hive the business pcitoimed iii is elose a iiiaiinci as 
jiossible , while in olheis i stublile of euht, ten, and fifteen inelics or more is left 
Ihtse difleient jnutieis Inve tlieii idvoiates, one ])ut> si ip]K>sing that tlie w oik }>io- 
eeeds moie slowlj where it is evecuttd in so dose imiimei, while the olhei contends 
tint the eonliaiv is tiie e ise l>iit as the stubble wliuli is left is not only useless to the 
1 md, but in inmy i ises ver> tioublesoim in its succeeding culture, being liequeiilly 
under tlie necessity ot lienig leinoved, it \ oiild seem to be the best as v\dl is the ipest 
pi utice, to hue the business const mtly eveeuted m i dose miniiei By this me ins the 
agricultuiist will not only hive moie littei at cemim lud lor tJie beelding of his > irds, 
stills md othe.1 pi ices, md eonsciiuently m iiierease t)f in inure but with much less 
waste of gram, md it the sime time In ti cd liom the tioublc and expense ot removing 
ihe stubble It has indeed been fully shown, by i tiidul tiial, miele vvilli the view 
of aseertumng the diftereiiee between hi^li uiel low leiping, tint the idvintage is eon- 
side nbly in f ivour of the 1 ittei 

5179 J/ie snklt ami Hit s /il ii i npin ^lain u ps hive each their idv mtages and 
dis ulv inf igt s In the hist maiinti, tin riops lie deposited with more rogulirity anel 
exactness, md eonscijue ntly h mnd into shelves with gre itei faeility anel despateh 
Besides, in many cases, less lo s is iiu Hired bv the shcdtliiig ed tlie giain m the time the 
woik is perfoiming, but the 1 iboui is exeeuled witli greater dilhciilty and tiuuble 
Reaping by the scythe possesses the superioiity ot being more expeditious, ami of being 
performed to anydegiee of closeness tint m ly be required, while it Ins the evident 
disadvantage of leavin^ the cut grim m a more iirettulir md uneven situation, by which 
it IS rendered less fit foi being bound up into sheaves, whieh in many e ises is an incon- 
vemenee ofgreat eonsequonee Ai otl ei objnlion is tint the cais not being so rtgiiliily 
presented to tl rollers of the thieshiiig mill, the Ihresliing is not done so pcrteetly 
When the gram his attuneil a lii„li decree of ripeness, theie may, likewise, be gre it loss 
sustained by its being shed dining the opet ition in this way of le iping oi cutting the 
crop Wlieic tins method is prietised it is, however, not iinfieqnently bound into 
sheaves, though the inoieeomnioii eus oin is to let it rennin in the rows or sw iths till it 
for being put into the stiek It is generill the piaetiee to cut it mw irds against the 
crop on which if lests In the otlui eise, it is eut in the mamjci of glass for hay 
If^is obvious, tJurefoie, that vvliere opeiateirs are proeuicd with diflfieulty, this moele ol 
reaping is the most idvisable w hile under the coiitr uy cire umstanoes, the former may be 
had rcroiiise to with more advantaj.c, as the work may be executed in a neater and 
more exact way 

3180 Itiapinj'f ulialeiu mode It ad^pt d, is tften ht by the acre to persons that go 
about for harvest work, and it nny, m m my eases be best performed m this manner, but 
great attention shemld be p uel by the eultiv itor to sec that the grain is cut and bound up 
JU a proper method and thit the work is not perfoimed in improper weather. The 
price*s vary according to the natuie of the crops, the season, and otlier circumstances. In 



BookV. mixed operations by manual labour. 5J7 

Forfarshire, and in some other parts of tlie north of Scotland, reaping is perfonncd by 
tlJC thrcavef which consists of twenty-four sheaves. By this practice it is the interest of 
tlie reapers to cut as close as possible, because they know, that the lower ends of tlic 
stalks fill the sheaf better than the upper parts. 

5181. Pufling is a mode of taking a crop applicable chiefly to flax and hemp. These 
are pulled in handfuls, the earth biAt and shaken from their roots, and after the handfuls 
have lain a day or more sepaiately, they are collected together and tied in bundles. In 
the case of hemp, it being a dioecious plant, the male stalks are pulled some weeks before 
the others. Dry weather is preferable for the ojieralion. 

5182. Pigging vp or forking up is occasionally resortcfl to for taking crops of roots, 
as potatoes, carrots, &c. In perfonning this operation, the principal thing is to avoid 
cutting or bruising the roots with the spade oi folk, and to sepai.tte the roots from the soil 
by first lifting up the spitful and then throv\ing it down in such a way as to break and 
scatter it, and bring to light the loots or tiibt s. When crops of this sort are planted 
in rows, they are frequently raised by a plough, the coulter being withdrawn. 

Sect. IV. Mired Operations performed by Mamial Labour. 

5183. The mixed agricultural operatious dilfer little from the last as to the skill or 
strength required in the operator: they aie chiefly rojicmaking, thatching, turning 
straw or hay, drawing or surting sliaw', flail-thieshiiig, lieclging and ditching, weigh- 
ing, measuring, stack-building, sliecp-shcariiig, paring .uid burning turf, burning clay, 
and forming compost soils or manures. 

318*1. Straw rope making an operation Ailiicli requires two pel sons when performed 
in tlie usual manner with .a crook, {fg. 222.) In this c.'i'.c the peison who foims tlie rope 
is stationary, and the twister moves from him Imckwaids the length of the rope; but if 
tJie crook is turned by niacliinery, a«, Ibr e,\ample, by a movement from a threshing 
machine, oi by a iletached machine tinned by hand ifg. 22.3.), then the person who 
forms the rope moves backwnids as he lets out the material to be twisted. These sorts of 
ropes are commonly made of oat or rye straw ; but they .'ue also Ibimcd of coarse hay or 
rnslu's, long moss, ferns, &c. In all cases the mateiial rcfjuiies to be moistened and 
flioioughly inived together before it is made use of by tlie ropemaker. 

518.'3. Thatching Is the operation of (.overing the roofs of liuildings, stacks, &c. with 
some sort of thatch. It is an art that reejuircs consideiable care, attention, and jiractice, 
to ])crform it in a projicr manner. Befoie this business is begun, it is necessary that 
the materials, of whatever kind tliey may be, should undergo some preparation. With 
articles of the straw^ kind the usual method is this- tlie suhslances, alter being well 
moistened with water, aie drawn out in handfuls peifcetly straiglit and even, into regular 
lengths, and the short straw separated from them, leaving them placed in convenient 
bundles to bo carried to the thatcher by the poison who has the serving of him. 

318G. The application of thatch to stacks of hay or com is performed by different 
methods, according to the nature of the materials einplojed. Whore long stiaw' is made 
use of, the operator oi workman usually begins at the eaves or bottom of the roof, deposit- 
ing it in handfuls in regular breadths till he reaches the toj), the dilfererit handfuls 
being so placed endwise as to overlap each other, the upper ends being constantly 
pushed a little into the bottom parts tif the sheaves. In this manner he gradually 
proceeds, breadth after breadth, till the whole of tlic roof is covered, which is usually 
done to the thickness of about four or five iiiclies. In order to retain the thatch in its 
jilacc, short sharp-pointed sticks are sometimes thrust in, in a slanting direction up- 
w^ards, and sometimes small sticks sharpened at the ends arc bent and thrust in along 
the top parts and sides : but as the water is .apt to follow the course of tlic sticks, it is a 
better practice to make use of ropes of twisted stiaw' for tin's purpose. In some cases 
these are apjilicd only round the bottom parts of the roof and the sides ; while in others, 
.515 which is a much better and more scciue nielhud, they arc applied in such 
a manner over the whole stacks, as to form a sort of net or lozenge work 
of nine or twelve inches in width in the meshes (fg. 515.), the ends 
being well fastened either to the sides of the stack under the eaves, or to 
a rope carried round in that situation on jnirposc to fasten them to. This 
method of tying on the (hatch should .ilwajs be had recourse to where 
the stackyards are greatly exposed to the effects of wind, as without 
such precautions much injury and loss may frequently be sustained 
by the farmer. It is in common use in Northumberland and north- 
w'ards. 

3187. In the applkation of stubble as a thatch for ricks, it is mostly put on by sticking 
one of its ends into the roof of tlic stack in a regular and exact maimer, so tliat it may 
stand very close and thick ; when the other, with such loose straws as may occur, is to 
he cut over or pared off with the thatching knife, or a very sharp tool for the purpose, SQ 
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as to form a neat and impenetrable thatch, having the appearance of a newly thatched 
. house- roof tlie wliole being well secured in its place by 

short pegs made for the purpose, somewdiat in the same way as in the 
/v ! Other stacks. 

// /[ 3188. The time of commencing the thatching of hay and com stacks in 

(/ I England is generally delayed until they have fully settled, as under 

\\** ' \ contiary circuiiisUincc it is sure to rise into ridges afterwards, and 

\V'^> by that means (admit the waater to pass down into them, and of course 

do iiiucli injury to the corn or liay. In Scotland, the stacks are 
covered Avith all convenient speed after being built, and a great deal of loss is sometimes 
sustained, wlien they are left iincoveied even for a few days. When the stack subsides, 
it is only necessary to tiglUen tlie ropes, oi, in some instances, a partt>f the ropes arc left 
to be applied, when this subsidence takes jdace. 

3189. In thatching the ruofs of houses or other buildings with any of the sorts of straw, 
the same rules are in some respects to be followed, only tlie mateiials are to be laid on to a 
considerable thickiie‘s, and be more firmly secured. 'I'hey are applied in regular narrow 
slips, or w'hat in some distriels are teimed gangs or courses, Irom the eaves of the building 
to the lidges, the ladder being ino\ed forwsard as the work proceeds. The thatch is 
secured by short sharpened sticks thrust in where necessary , ..nd bended sticks sharpened 
at eacli end are sometimes made use of near the lidges, being thi'i-.* in at each end. In 
finishing the work, the thatcher employs an ii on-toothed rake, will, which the wdiolc 
is raked over from the top to the bottom, so as to rendi'r it completely smooth and even, 
and take aAvav all the short straws. 


3190. The method f thatching with reed, according to ^larshall, who seems to h.avc 
paid much attention to the subject, in liis account of 'The Rural Tconomy of Norfolk, is 
iiis ; “ No laths being made use of, in laying it a little of the longest and stoutest of 
the reed is scattered irregul.irly across the naked spars, as a foundation to lay the main 
coat upon: this paiti<d g.uize-like coveiing is called the J/eaking, 


SPJl On thi!i JleakiHfr the main coveriii}; w laid, aiut fastened ilown tf) (lie '?])ars by moans of long rods 
(provmeially, sirai/s^ laul across tlie middle ol file leed, and tied to llie spars with rope y.ini, or with 
bfamhtc bonds, ivliitli lorineily v ere imieh iii n>e, but wliieh are now nearly laid aside, especially (or 
new roofs 

lin'd IS not titl’d on in lorigitndinnl roi/nc^, in the manner that '•traw (batch is nsuallv put on, nor 
are the whole eaies set at once I'lie workman begins at the hmer rorner ot the root, on his right hand, 
for instanee, and keeps an ii regular diagoii il line oi (ai e, until ho reach tlie upper corner to his left, a n.ir- 
row e.Hves-lioard being nailed acioss the (let ol (lie 'jiars, and soiueyAviAo/g sejttered o,n , thetliatcher 
begins to ‘ set his eaves,’ hy laying i toat ol ree.l, eight or ten inelies thick, with the heads resting upon 
the fleakitii;, and the butts upon the ea\es-boaid lie then I ivs on his mho// (. i rod ratlier thicker th.in 
a large withv}, about six or eight iiiche> tiom tlie lower points of the reeds , whilst his assistant, on the 
inside, runs a ne^lle, threaded with rope yam, close to the si»ai , and in this ease, close to the upper 
edge of the eavcs-boani 'Phe thatcher diaw’s it inrough on one side of the swav, and enters it again 
on the oontiary^side, both ot the swav and ot the spar the assistant draws it through, unthreads it, 
and with the twm ends of the yarn makes a knot round the spar, thereby drawing the sway, and con. 
scquintly the reed, right down to the roof, whilst the tliateher above, beating the sw^ay and pressing it 
down, assists in making the woik tlie firmer The assistant having made good the knot below, he pro. 
cecds with another length of thread to tlie next spar, and so on (ill the sway bo bound down the whole 
length ; namely, eight or ti'u feet. 'J’his being done, ‘ another str.itum of reed is laid on upon the first, 
so as to make the entire coat eighteen or twenty inches thick at the butts , and another sway laid along, 
and hound dow'ii, about twelve mehes above tlie (irst ’ 

319 5 The cares are adjusted and tornied, not square with the spars, lint nearly horizontal , nor arc they 
formed by cutting, but by ‘diivmg’ them willi a * leggit,' a tool made of a board eight or nine inches 
Mpiare, with a h.uidle two feet long, (ixetl upon the b.u k ol it, obliquely, m the manner of the tool used 
by gardeners in boating turf The laeo of the tegeet is set with large-headcd nails, to lender it rough, and 
make it lay hold of tlie butts of the reeds, 'i'heii another layer of reed i^ laid on, and bound down by 
anothoi suniewhat shorter than the last, and pl.ieed eighteen or twenty inches above it; and above 

this another, and .mother, continiurig lo shorten the sways iinlil (hi*y be brought off to nothing, and 
a triangular corner ol tliali lung fm med Alter this, the sways are Used their whole length, whatever it 
hapixMis to be, until the woikmaii arrives at tlie finishing corner Jly proceeding in this irregular manner, 
scams between the courses are prevented, and uniieeossary shifting ol ladders avoided. 

.3IP+. The fare of the too/ is formed and .adjusted like the e.ives, by driving the reed w’lth the ieggrt ; 
which operation, r nerformed by a good w'orkmaii, not only gives the roof a beautiful polnshed surface, but 
at the same tunc l.is'eus Ihe reed, whii h being rliiekc^tnowards the butts, becomes like a tapermg pm, the 
tighter tJie (artfu r it is driven 

3195 Ftn/shtng the ridge of the roof In the case of reed running from four to six or eight feet long, the 
licadri meet at the ridge ot the roof, vvlulst the butts are still at a dist.inee from each other For this rea, 
son, as well .as for that of the wear being less towards tlie ridge, the shortest (whieh is generally the worst) 
reed is saved lor Ihe ujiper part ol the loof But cv«*ri supposing the ii))penn()st eoiirses to be only four 
feet long, and that the heads (belonging to the two sidv ) lie interwoven in some degree with each other, 
the butts will still remain six or seven feet asunder ; and the ridge of the roof consequently be left m 
a great measure expr'sed to the weather In order to remedy this iiiroiivenienec, and to give a finish to 
the ridges, n cap (proviniiially, a toof) of straw is set on m a masterly, but in an expensive, rnaniiCT In 
this operation, the workman begins, it is ofiserved, by bringing the roof to an angle, with straw laid 
lengthwise uiion ttie ndge, m the manner m which <i riek is topped up ; and to render it fiim, to keep it in 
Its place, anu to prevent the wind troin blowing it oft or ruffing it, lie pegs it down slightly with * double 
broaches ;* namely, cleft twigs, tw'o feet long and as thick as the linger, sharpened at both ends, bent 
double, and perhaps baibcd by partial eliojw on the sales, to make thorn hold in the better after 
being thrust down. I'his done, the workman lays a i-oat of straight straw, six or eight inches thick 
across the ndge, begmuing on either side .at the uppermost butts of the reed, and finishing with straight 
baridfuls evenly across the top of the ndge Having laul a length of about four feel m this manner, 
he proceeds to fasten it firmly down, so .as to render it lUiMif against wind and ram This is done fiy 
laying a * Ugger' [a quarter-cleft rod .is thick as tne linger, and four feet in length) along the 

tuiddle of ihe ndge, iHiggmg it down at every four inches with a double broach, whieh is thrust down with 
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the hands, nnd nftprwaids driven with the le^gcU or with a nialh't used lor this purpose. The middle 
ln iiit; tiiiiily laid, the th.itchcr smooths d»iwii the straw w ith a rake .md his hands, about eieht 
01 nine inehes on one side, and at six iin-heh troin the hrst la>H anollier li};;;or, and pegs it down with a 
hiiinl.ir number of double broaches, thus pnH*eeding to smooth the straw, and to fasten on Jiggers at every 
iin hes, until he reach the bottom ol the cap One side liiii«,hed, the other is treated in the same man- 
jier ; and the fiist length being completed, another and another length is laid, and linished as the first' 
until the other nul ot the ridge be reached. He then cuts ott’the tads of the straw square and neatly 
with a pair of shears, level with the uppermost hults of the rcptl, above whuh tlie tap (or most projjcrly 
the ruojlcl) shows an eaves of about six niches thiek , and, lastly, he sweeps the sides of the main roof 
with a bough of holly; wlien the wMik is coinpleti'd.” 

3196. 2'riissing straw or hny operation of binding it in bunrllcs for more coii- 

vcMiient deportation. In liussing bay from a rick, it is cut into cubic masses with the 
bay-knife (2484 ), and tied l)y a hay 1 * 01)0 jmssing once acK- eacli of its sides. If the 
trusses are intended for tlie London market, iJiey .iro wciglied with a steelyard, and each 
ti iiss of old stacked hay must \veigh Fid pounds, and of new hay, dining June, July, and 
August, 60 pounds. We have desciibed a \ery comenient machine for the operation of 
trussing. (2561.) 

3197. Straw u commonly try $s€(l by lying it into biiiullcs by a band of a handful of 
stiaus, or a short tope acioss the middle of the bundle, or liy a particular mode of 
twisting and turning back the two stiaggling ends of a loose armful of straw^, and tying 
these ends in tlie niidrlle. This mode, more easily practised than described, is termed in 
the north bottling or wiiulliiig. AVhen wlie.it-sfiaw or any other sort is to be trussed for 
thatch, it is first drawn into legular lengths, leaxing out the refuse, as alieady alluded to 
under thatching. In London, the straw sold for litter is always lequired to be trussed 
in this maimer, and each truss is lequired to weigh 56 pounds. 

3198. Tfnrslini" hy the Jlail is still a \eiy general practice in most of the southern 
connlies, tJioiigh all intelligent men agree fh.it it is more expensive and less efleetual 
than threshing by a machine. TOven on the smallest-sized faino', wlierc a horse machine 
would he too e\])ensive, either the hand inaehinc 01 poi table machine (2546.) might be 
emjdoyed. Besides threshing cleaner, and that loo in a manner independently of the care 
of the operators, the w’ork is performed w ithoiif the aid of expensive threshing floors, 
goes on lapidl)', is a more agreeable dcscrijition of lalxmr for servants, employs w'omeii 
and children, and, finally, exposes the com to less risk of pilleiing. 

.‘3ino J,j th,' flail wodr 0/ /h) (wlnnfr, theproilucc is constantly esposcil to the depicdations of the persons 
rinplovcd in esecuting the business, w hit h is a gieat obji i lion, and in many c.ises thus mode prows a source 
. . -> to the tanner, as . . aiot by any im % preitmt the mqiositions to W'Inch it rendeis hii.. 
lia It has been observed by Mutdlcfoii, in his Smiuy vjj that “where thrcbhers are 

. , , (hI by Ow day, tlioy li - , .ntlydf lot piTtoim bait the k that riiight to be done 111 the tune, not 

even that in . 1 nteitlv clean manner, ’and that it “it beeM'intid bv the ipiartcr, or by the truss, the 
lu'esti still , iid the rest let! Ill the car '1 lu* same thing t.ikes place in a greater or less 

clegieo in cvi’ry othci mode that tan be de. . tdlorlu. .ag the work pertoimed by the hand; and it is 
consecinently only liylhe gener.il introdiu tion and use of the threshing inathine thaf the property and 
interest ol the frinner can be tuHy st( iirt'd, aiul woik be exetuted with a proper degree ot economy. 

.MiO 7// u'spi'ct fa the iiiorle of thtc\luii}i, tot n btj thejiml^ il is the iiiactici’ in Boiiie districts for only one 
Tson to be einployed upon a floor, jet as two can thresh together with equal il not gi eater expedition and 

disj ^ _ ’ . ■ ■ - thresh together, w'hich 

IS sometimes the , there must be fieqnent interrupt ions, and a consequent loss of time 'i'ho flail 
or tool b) which this soit ot Inn .» perh . . / . - . . ’ „ ai»ted to the size and strength of 

the person w. o makes , , hen dispiopoi t innately heavy in that part whmli acti, upon the gram, 

it miuh sooner fatigues the labourer, without any advantage biing gained in the heating out of the 
gram 'I’he best melliod ol attatliing the ditleieul yiaits of the imiileinent together is probably by 
means of caps and iliongs of good tough le.illiei Iron is, however, sometimes employed In threshing 
most soits of corn, but particularly wheat, the operators should weai thin light shoet, m order to av„... 
ing the In the exeuilion of the woik, when the eorn is Iioiind into 

-t tilt . . lids, .ndi cd 1 ..ularly to tlie otheis, then, 
tuining’the shcavi m a quick iiianm*r by nn ins ol the flail, to proceed in the same way with the other 
side, thus fmishmg the woik 

.;L’01. The quail tthf oJ nn n that a lahorncr wiUthici,h inth the flail m any given period of time, must 
depeml 011 the nature of the gram, the lieeiiess with whuli it threshes, and the exertions of the labourer; 
in general it may be of wheat, from one to one and a Jialf qiiaiter, ot barley, from one and a half to tW'o 
qiiiiiterK , and of oats mostly about two m the day. The exertions of Jaliourers in this sort of work in 
the iiortJicrn tlistricts of the'kingdoni are, however, iriiich gieater than m those of the south ; of course a 
much larger proportion ol labour must be performed. In sumo places it is the practice to thresh by the 
measure at gram, a.s the bushel, quarter, Ac ; while in otiu is it is done by the tlireave of twenty-four 
sheaves, and m .some by the day. In whatever way the .agncultor has this suit of business perlormed, 
there is always nuith ireicssity for hi» constant iiispei tioii, 111 order to prevent tlie frauds and iin£)06itioiis 
that are too Ircqucntly iir.ictised upon him by the persons eiigagal in the execution of it 

3202. 77/f* practice ofwhippinp, out flrain is resorted to in some districts with wheat, 
when the straw is much wuiiled for thatch. The operator Uikes a handful, and strikes 
tlie ears repeatedly afrjiinst a stone, the edge of a board, or the fac® of a strong attled 
hurdle, till the corn is separated 

3203. Tiurn if, a inode formerly practised in the Highlands of Scotland, and not 

yet obsolete, may be noticed here. It is to burn tfie striuv with the corn in it, instead 
of subjecting it to tlie flail. This has been described in several of the County Reports, 
particularly in Walkers Hebrides and Macdonald's Jieport of the Western Islands, The 
corn is thus not only separated from tlic straw but sullieiently dried or parched to 
grind witlioiil being fhe kiln. It is a bail pr.icfice, as the straw is lo.st, and 

consequently the soil, for want of manure, must soon become barren 
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3204. Hipjiling is the operation of separatiiifj tlje boles or seed-pods of flax and hemp 
by striking in the manner of wliipping, or inoic commonly by drawing them through 
an implement of the comb kind, constructed with several upright triangular prongs set 
near together in a strong piece of wood. 

.320.5. Hedging and (JUdintg, tlic opeiation of making and mending fences and open 
w'ater-courses of the diflerent kinds already cniimeralcd, consists of the combined 
applictition of digging, sliovelling, cutting, clipping, and faggoting, described in this 
section and the two foregoing. 

3206. Faggoting U a term applied to the dressing or binding of the prunings or 
superfluous i>ranches and spray of hedges. The bundles arc made of dillerent sizes in 
dilfercnt parts of the country, and in the same jdace according to the purpose to which 
they are to be applied. They are tied with wdllow, hazel, or some other pliable wood, 
twisted before ap])lication. 

3207. Slacking wood for fuel occurs in the practice of common agriculture when 
hedges and pollard trees or tree- roots arc stocked or, dug up. The wood, whether roots 
or trunk, is cut into lengths of from eighteen inches to two feet w^ith a saw, then split 
ivith iron wedges into pieces of not more tlian an inch and a half, or two inches in 
diameter, and built into an oblong stack geiicr.illy three feet broad and high, and six 
feet long. 

3208. Stadcing wood fur hurning^ stewing for tar or pyrolignoiis acid, charring, and 
similar purjioses, are peculiar to foiest culture, and wdll be treated of i.i ♦he proper place. 
(See P.nt 111. or Index.') 

3209. Paring and burning is the process of paring ofl’ the surface of lands in a 
slate of grass, in order to pre[iare them for arable culture by means of fire. In the 
method of pet forming the ])rocess there is some slight difference in different districts, 
and an attention to the natuie of the lands is as necessary as in other hushandry oper- 
ations, It would seem that some soils, as those of the moie clayey and heavy kinds, 
would be most benefited bv luning the fire as much as possible in contact with the whole 
of their suporPicial paits, without being cairied too fat, as by that means they may be 
rendered mote proper for tlie reception of the roots of vegetables after being sliglitlj 
ploughed, as well as more suitable for sii])plying nourishment to them ; while in others, 
as those of the more light and thin description, it might be most advantageous merely 
to consume tlie thin paling of sward after being iiilecl ii[i for the purpose, without per- 
mitting the fire to exert its influence upon the mould or soil immediately below, .as in 
this way tlierc would not prtjbably be so much clanger of injuring the staple by destroy- 
ing the vegetable matters contained in such soils. Of course, in the first of these modes 
of burning the .f^w’ard, the sods or parings should bo ])iled up as little as possible into 
heaps, the advantage of a suitable season being taken to apply the fire tx:) them in the 
state in vvliich they lie or are set at first after being cut up, or after a few only have hcc ii 
pl.accd together, as in some instances where they are, immediately after being cut, set on 
edge to diy, and placed in serjientiiie direttions in older to prevent them from falling 
over. Jn tlie latter eases they should he formed or built up into little eirciihir heaps or 
piles, somewhat in the Ibnn and si/e of the little cocks made in hay-fields, the sods 
being placed the grass-side downwjirds, in order to admit air; but tlie openings 
both at tlie bottoms and tops, after they have been fully set on fire by some combustible 
substance, such as straw, &e., are to be closed up, and those in other parts covered by an 
addition of sods, so that the combustion may pioceed in a slow smothering manner, as 
practised in the making of chaieoal. When the whole of the earth in each of the piles 
has been acted upon by tlie fire, the heaps may be suffered to extinguish themselves by 
slow ly burning out. 

.‘J210. A variety qf this operafUm, called skirting or peat~hurning, is praclisrrl in Dcvonsliirr and Corn- 
wall, for bmikiiif, ap and preparing grass lauds for the reeeption of fallow crops A ])art of the sward or 
surfaex' is alteriijii* .y lett unturned, upon which the n^t thin furrow Blice is constantly turned, so that 
the swards of c.uli coine ni contact, by which means the putrel.activc fermentation is speedily exeitcii, and 
the greatest part of the grassy veget.-rlile matter eonver‘e<l into manure What ultimately remains 
undestrovetl being, after repeated cross-enttings with the iilough 'and hairowings, collected into small 
heaps and burnt, the ashes are then sjiread evenly over the land. 

3211 With le.speit to the implements used in pm in", diflerent kinds arc made use of in diircrcnt parts 
of the island : that which was the most employed in loe infancy ol the art, w.is a kind of curved mattock 
or adze, about seven or eight inches in length, and five or six in breadth ; and which, from its shape, 
would aiipe.ar to havf be^i better adapted tor tutting up the roots of brushwootl, furze, broom, or other 
coarse shrubs, than for paring oil" the .surface of a held tree from such ineumbranees Where the sod is 
pared ofl by manuai '.ibour, the ordinary ljrcnst-6p.ide, in some jihaces ealleil the breast-plough, and In 
Scotland the Hauglitci-^pade, is mostly emplryed In working the tool, the labourer generally cuts the sods 
at about an inch or an nidi and a half thick, and from ten to twelve inches hroail; and when the spade 
has run under the sod to the length ot aboui three feet, he throw.s it off, by turning the Instrument to one 
side; and pioceeds in the same way, ciitling and throwing over the sods, the whole length of the ridge. 
In this way of performing the operation, the labourers, by following each other with a slice of the sward 
or surface of the land, accomplish the business with iiiiich case, and in an exp<*ditious manner. 

321SL In the fenny districts^ on the eastern coasts, where paring and burning is nractused on a large 
scale, the horse paring -plough is used, iriiide of diflcrciit constructions, according to the cireumatAnres of 
the ground to be pared These ploughs are c.ilcnlated for paring off the sward or sod of siu'h grounds 
as av^ level, and where neither stones, bi usli-w'oud, ant-hills, nor other impediments obstruct their 
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progress ; but where such obstacles present themselves, the breast-spade, or the common teum-plough 
with a small alteration of the share, will be found preferable, both in respect to the extent of ground tliat 
can be pared, and the superior manner in which the work in such cases can be performed. Ploughs, fVom 
their great expedition and regul.inty of [lertornrnng the business, should always be made use ot where the 
lutuieand situation of the laud will admit them, in preference to such tools as require munudl labour. 

L’jyi.‘3. In some oj the u’csfcrn counties^ the Lominon plough only is usetl. There the tild grass fields, 
when it is prcqiosod to burn the sward, are rib or slob furrowed about the beginning of winter; and 
being again cross-ploughed the following spring, the sods are colleited and managed in the manner 
mentioned in siK^ikiiig of skirting In those cases, the plough has, however, a wing turned up on the 
furrow side ol the ploughshare, hy which the furrow is cut any breadth required. 

S'-Jl't The season /or and hiitntng is in April, May, and June : tJie particular period must, how> 

ever, always depend mu* on flu* state of the weather and the nature of the crop. When the east 
winds prevail, in February and March, this sort ot business may sometimes be earned on. But lor 
accomplishing the work with the greate-st dispatch, and also with the least trouble and expense, a dry 
season is obviously the best I'lic prudent (ultivator should not einbaiu in the undertaking, unless there 
is a reasonable probability of his accomplishing it while the weather keeps dry and tkvourable. In the 
more norlhern districts, the latter end of May or the beginning of .Tune, when the hurry of the spring 
sccd-tiine is over and a number of bauds can be moat easily procured, niay, upon the whole, bo considered 
the best and most convenient season , as at this period (he green vegetable products are in their mo.st 
succulent sbite, and of course may probably aflbrd more .'iliiie matter : but, in the more southern counties, 
C'lther a much earlier season must be taken, or the inteival between the hay season and the harvest time 
must he fixed upon; the latter of which is, on the principle just stated, evidently the best, wliere the 
extent ot ground to be burnt is not too large In other seasons it WMwId frequently be impo.ssible to 
procure a sulticient number of hamJs for perlorrmng the busuies>s. In bringing waste lands into rultiva. 
tioii, where an extensive tract ot ground is to undergo this process, the autumn may, in many cases, 
affbrtl a convenient opportunity for the operation A good de.d depends on the crops that arc to be sown 
after paring and burning. When rajie or turnips are to be cultivated, the end of May or tluWieginning of 
June will be the mo.st proper time , but it barley or oats arc to be sown, the paring and burning must be 
completed as early in siiiirig as the nature ot the season will admit: and when lands are pared and 
burned as a iircjuration tor a crop of wheat, July, or eicii the beginning of August, may, in favourable 
seasons, .insw'cr ; but it is belter In h;i\c the ground ready sooner it possible. 

.‘3215 In rosp(‘i‘l to the depth to which Innits of dijferent quattnes may be paied with the most advantage, 
it IS obvious that, as it < an hardly be proper topaie light thin-stapled soils to the same depths as those of 
the more deep and heavy kinds, It should, in .some dc'giee, be regulated by their particular nature, and 
their difference in ilei>th and heaviness Hoyi>, who is in tlie liulnt ot breaking up thin chalky soils, and 
such as have him m tillage, in this nay, observes, that in Kent, wJicre the method of paring most in use 
lb w'lth f/onm.\haf es or ]ire.ist-]ilouglis, they take otfturf as thick as the nature of the soil will admit, tVom 
half an inch to two inches; the tlncker the better, piovidcd there ns a suthcicnt portion of vegetable 
matter contained within them to make them burn well. The most usual depths of paring .are from about 
one inch to throe. 

3216 In regard to bwnirig, wlicn the season is not very WTt, the turves will commonly be sufticientlv 
dried in about a fortnight or three weeks, evcni without being turned ; but in rainy weather they require 
a longer time, and must be turned more than once to prevent their Btnkmg out roots and shoots, which 
might hinder them from burning 

3217 Spt ending the nKhe\' As soon as the turves have fully undergone the process of burning, and are 
reduced to the state of a.shcs and a powdery earthy matter, the whole should, as soon as possible, be 
bill tail out over the land in as regular and equal a manner as the nature of the work will admit of; for, 
without gieat attention m this respect, gre.at inequality m the croj).s may take place j besides, the soil will 
be made lighter in some places than in others, which may be disadvantageous in the same way. The 
sjireading, where it tan by any means be accomplished, should always be jiertormcd before any rain falls; 
as, wheie this point is not attended to, a great loss may be ,sii.stamecl by the saline matters being earned 
down in a state of solution, and their Ix'uofiii.il effects in a great measure lost before The crops are in a 
condition to receive them In order to secure the full iiiHuence ot the ashes, the land is frequently 
slightly jdoughed over immediately after the ashes are spread out; and it is stated by Donaldson, that 
tiiose who are more than ordinauly attentive in this re.^pect, only nb or slob lurrow the field, so that the 
ashes after hiuning may be covered up with iJio greater expedition and di.spatch. By tins mode, how- 
ever, they piobably cannot be so equally mixed with the soil as by that of ploughing the whole field with 
a very slight furrow, so as just to i over them. 

.‘3LM8. The expense oj the operation oj paring and binning will vary according to the nature and situation 
of the land, the method in which it is perloinuxl, and the customs of the district in rcgaril to the price of 
labour On the thin sort of chalky sods it is stated by Boys, that the expense for jiarnig at a moderate 
thickness, where the land is not very fiinty, is about equal to lour or live ploughings. 

.'1219. IVie operatUm of drying and burning clay for manure is in several respects similar 
to that of p:^llng and binning the verdant suiface. The practice of burning clay has at 
various times been pm sued willi energy and success, and at otJier times lias fallen into 
neglect. The oldest book in which it is mentioned, is i)robably T/ie Country Gentle- 
7 nan s Comjxinioih hy Stephen Switzer, Ci.-udener, London, 1792. In that work it is 
stated that the Earl of Ibalifax was the inventor of this useful improvement; and that 
it was much practised in Sussex. There are engravings of tw o kilns for burning clay, 
one adoiited in England, and the other in Scotland ; where it is said to liavc been a.scer- 
tained, that lands reduced by tillage to poverty, would produce an excellent ciop of 
turnips, if the ground w ere plotighecl tw^o or tlirce times, and clay ashes spread over it. 
In the same w ork, there tire several letters, written in the years 1730 and 17,31, stating 
that tlie plan of burning clay had answered in several parts of England; and accounts 
were received from Scotland, that upon experiment it had answered better than either 
lime or dung, but was found too expensive. I'he practice is* described at length 
in £llis*s Praclicnl Farmer, or Hertfordshire Husbandman, 1732. In 1786, James 
Arbuthnot of Peterhead tried several successful experiments with burning clay, and 
various others have since been made in different parts of the empire. In 18H, tho 
practice was revived and written An by Craig of Cally, near Dumfries, and soon after by 
General Beatson, near Tunbridge ; by Curw'cn, Burrows, and several correspondents of 
agricultural journals. In Ireland, it would appear, the practice prevails in several 
places, and Craig says he adopted it from seeing its effects there. The result of tho 
whnlo is, that the benefits of tin's mode of manuring have been greatly exaggerated ; 
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though they certainly appear to he considerable on clayey soils, Aiton (Fanner's 
vol. xxii. p. 423 ) compares this rage for burning clay, wliich existed in 1815, to the 
fiorin mania of a few years’ prior date. In 1822, lie found few of the advoc.ates for tliese 
iinproveinents disposed to say much on the subject, and saw very few clay-kilns smoking. 
“ To give my ultimatum upon this subject,” he says, “ 1 regret that tlie discoverers of 
florin grass, and of the effects of Iniriit clay, have so far overrated their value, ilothai-e 
useful and proper to be attended to ; — the grass to be raised on patches of marshy 
ground, and used as green food to cattle in winter; and the burnt^arth as a corrector of 
the mechanical arrangement of a stubborn clay soil ; and I have no doulit, but if they 
had been only rLCOimnendi'd for those valuable purposes, they would have been brought 
into more general use than they yet aie, or will be, till the prejudices against them, 
arising from the disappointment of expectations raised Jiigli by too flattering descriptions, 
are removed.” 

3220. The action qf burnt clay on the soil is thus dosrnbcd by the same author • — “ It must bo obvious to 
every person who has paid attention to the subjpet, that when clay or other earth is burnt into ashes like 
briek.dust, it will not (unless acids are applied to it) return again to its former state of clay, lint will 
remain in the granulated state ot' ashes or tnable mould, to which it was reduced by the operation of 
burning An admixture of that kind with a strong adhesive clay evidently operate as a powerful 
in.inure, by ehangiiig the niechameal arrangement ot the latter, and rendering it nioie friable, giving 
greater facility to the percolation of redundant moisture, ainl tollu pre.iiling of the roots of \egefal)les 
in quest of food. The application of as much water, sand, or any smut. ir Mibsfanre, would haie ex.ietly 
the same efift-t, in opening and koeinng open the pores ot an adhesive elay soil, and converting it into the 
quality of loam. Uesidesthis, which would be a peimaneiit iinpiov'ement upon il <• staple or texture of 
every ilay sotlj burnt elay or torrefied earth mav sometimes acquire, in tlmt ojieratioi. a small (luantity of 
.soot or carbonie in.itU'r, that may, in favourable iiuumstaiues, <»peratc tor one season as a manure, or as 
a stiinuliis, to a small extent, to the growth ot vegetables Tins at least may bo the case, it the clay or 
earth burnt shall abound with vegetable matter, ami if the burning is conducted in such a smothered way, 
as to i>revcnt the smoke or v'cgctablo matter from escaping lUit as it is the subsoil that is recommended, 
and seems to be generally used for burning, it is impossible any considerable quantity of vcgct.abie matter 
can be foinivi m it. 

.‘3221. The cn/catcous matter in the soil, it is said, will be ealeined and formed into lime by the operation 
of burning; but 1 uin disposed to tonsiiler tins argument as far more plausible than solid C'alcareons 
matter IS no doubt found, on chemical analysis, to a certain extent in some soils, peili.ifis some per- 
ceptible portion of It may be found in every soil • but it is seUK.m or never found in any sml, to sm h an 
extent as to be of much use as a manure toother kind. Kvon where the soil is impregnated with a huge 
portion of calcareous matter, it it is not in the form of limestone, hut minutely mixed with it, the huin- 
ing cannot either increase or mucJi alter the lime If it is in the lorm ot stones, however sm.ill, oi u: 
wh.it is callcil limestone grav<*l, there is httle cbanie ot its being lalcmcd in the operation ot liurnmg the 
clay ; it would go through that oideal unaltered Any change, therefore, that c.an be ni.ide uiion the 
small jxirtion of calcaieous matter in the soil by burning in tin* manner directed, can sc.ircely h.ive .iny 
perceptible etl'ect, when that matter is applied .I's manure to othei •^olls. And though it is possilile th.it 
some qualities iii particular soils, uiif avourahle to vegetation, m.iy he corre< fed by burning, and that in 
some other instances the fire may render the cl.iy more nutiitivo to pkiiits (though I have not been able 
to trace this, or even to conjecture how it can li.ippen\ yet I am iniuh «lis)>osed to believe, that its ctrci | 
as a mechanu'al mixture in opening the pores of the soil, is fJio duet improvement tli.it tan be derived 
from the applicati.'n of buint clay as a inamirc If it lias any other efleit, it must be from the soot oi 
carbonic matter collected during tlte o])eration of burning , oi perhaps it may aiquiie, by the tor.'i'f.u tion, 
bomerhitig of a stimulating qu.'ility, that in.iy for a sliort l^me piomote the growth ot particul.n plants: 
but these qualities can only be to a small extent, and continue to act for a very limited period ” {Fai 
Mag \xii. 422 ) 

3222. The n<t/on of burnt clat/t accordiog to a writer in The Fat met \ Join twl, is .it leas t^iree- fold, .ind 
may be m.anifold. It opens the texture ot ^tubbo^Il clays, givyes a diam to the water, hpir.i( le.s to flu*’ air, 
and affords to the roots facility of penetrating. Tkiy ashes bniiit liom tiuves, containing an admixtuie 
of vegetable matter, consist, in soine small proportion, of vc'gctaJde alkali or pof.isj., a .silt which is known 
to be a good manure. It also, in most cases, hanpeiis th.it a slid e„ld clay is impiegnated with pyiites, a 
compound of sulphuric and and iron. Although the cheuiic.il attraction between these two bodies is 
strong, that it is one of the most difHcult opeialions m the arts totally to fiee non from sulphur, vet n vei y 
moderate heat sublimes a large poi tion ot tin* snlplini 'I'lie iron is llien hit at liberty to re-absoib a 
portion of the reclunckint sul]>huric acid, which too generally is found in these soils, and tberc'by swc eteiKs 
the land , and it is prolxible that tiie bnght nil or cinnson r;ikx of non, vvJinli gives coloniing to the 
a.shes when over.burnt, is benefn lai to veget.ition in the present case*, insomueb as u is, of itself one of 
the happiest aids to fertility, as cxempliheci in the red m.ul sliata and red sand hli.it.i throughout the 
kingdom. The evolution and rc’coinbi nation ol difleient gases, no doubt, materially affect the question • 
but it is reserved for accurate chemical observers to give us an account of tlie pioecsses which take place 
in this respect Curwen notices that clay ashe s do no benefit as a top-dressing on glass, which is in part 
to be explained by reason that the ashes, wiien .spread on thesuifac-eof the grass, cannot exert mc'chnmcal 
action on the soil o* the ways enumerated Neither c.in the ralx of iron come so iimiKilialclv in contact 
with the particlc-s of the sod, for the pnxluclion of any cliemual effc-ct, as it would do if the’.ishes were 
ploughed in. In short, like many other manures which are laid on the surface, unless it cont.nns some*, 
thing soluble which maybe w'ashcd into the ground by r..in.s, it does very little gocnl ; and the feeble 
proportion of vegetable alkali is probably the only soluble matter the ashes contain However sanguine 
may be the admirers of burnt clay, all experience confirms tli.it the most beneficial clay ashes are those 
which are burnt from the greatest proportion of rich *ld turl, ancient banks, roots of bushes, and other- 
vegetable matters ; and, 1 conceive, the value of meie powdered pottery ilor such it is) may easily be 
overrated. (F^r. Jowm 1819 ) 

3223. The common method of bvrninfr clay is to make an oblong enclosure, of the 
dimensions of a small house (say 1.5 feet by 10) of green turf .sods, rai.sed to the heiglit 
of or 4 feet. In the inside of tin's enclosure, air-pipes are drawn diagonally, wliicli 
communicate with holes left at each corner of the exterior wall. These pipes are formed 
of sods put on edge, and the space between these as wide only as another sod can easily 
cover. In each of the four spaces left between the air-pipes and tlie outer wall, a fire is 
kindled with wood and dry turf, and then the whole of the inside of the enclosure or 
kiln filled with dry turf, which is very soon on lire ; and on the top of that, when well 
kindled, is thrown the clay, in small quantities at a time, and repeated as often as noces- 
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sary, which must be regulated by the intensity of the burning. The air-pipes are of use 
only at first, because, if the fire burn witii tolerable keenness, tlie sods forming the pipes 
will soon be reduced to ashes. The pijjc on the weather side of the kiln only is left open, 
the mouths of the other three being stopped up, and not opened except the wind should 
veer about. As the inside of the enclosure or kiln begins to be filled up with clay, the 
outer wall must be raised in height, always taking care to have it at least fifteen inches 
liigher than the top of the clay, for the purpose of keeping the mnd from acting on the 
fire. When the fire^rns through the outer wall, which it often does, and particularly 
when the top is overloaded with clay, the breach must be stopped up immediately, which 
can only be eflectually done by building another sod wall front Mjc foundation, opposite to 
it, and the sods that formed that part of the first wall arc soon reduced to ashes. The wall 
can he raised as high as may be convenient to throw on the clay, and the kiln may be 
increased to any size, by forming a new wall when the previous one is burnt tlu-ough. 


3224 The principal art in burning consists in having .ho outer wall made quite close and imperviouf 
to the cxteninl air, and taking care to have the top alwjiys lighlly, but completely, covered with elay j 
booanse it the external air sliould tome in contact with the lire, either on the top of the kiln, or by means 
oi its bur'iting through the sides, the fire will be very soon extinguo.htHl. In short, the kilns require to 
be attended nearly as closely as charcoal pits Clay is much more easily burnt than either moss or loam ; — 
It does not undergo any alter.'itioii in it.s shape, and on th.it account allows the fire and smoke to get up 
e.Ksily between the lumps , whereas moss and I 0 . 1111 , by erumbliiig down, are very aiit to smother the fire, 
unless carefully attended to No rule can be laid down for regulating the size of the lumps of clay thrown 
on the kiln, as that must depend on the state of the lire , but every lump has been found completelvbui nt 
on opening the kiln, when some of them weie throw n on larger than my head. Clay, no doubt, burns 
more readily if it be dug up and dried for a d.iy or two before it be thrown on the kiln , but this operation 
IS not Meces.sary, as it will fiurii though thiown on quite wet. After a kiln is fairly set a going, no eoal or 
wood, or .uiy sort of combustible, is iieee-ssary, the wet clay burning of itself ; and it can only be extinguished 
bv intention, or the carelessness of the opciator, — the vicissitudes of the weather h.iviiig hardly any effect 
on tJie lire, it properly attended to It may, porlmps, be necess.iry to mention, that when the kiln is burning 
with great keenness, a str.iiiger to the operation may be aj>t to think that the fire is extinguished. If, 
(hci efoic*, .my person, citliei through niqialieiue, or too gnsit curiosity, should insist on looking into the 
iiifcnor of the kiln, he will (Cif.nnJy let.ird, and may possibly extinguish the fire, for, as before men- 
tioned, tile cliief art consists in keeping out the external air from the tire Where there is abundance of 
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clay, and no gicat qu.iiitity ot green turf, it would, perhaps, be best to burn the clay in draw.kiln.s, the 
s line .is lime 

.i‘'2> Ah Hupuwed method of burning clat/ h.as been adopted by Colonel Dickson, at Hexham, and by 
other gcMitlemen in Nortluimberlaiid I nste.ui ot building a kiln, giatings or an lies of cast non arc used 
to 101 m a vault or funnel for the fuel, .and over this funnel the tl.ty is built Hie gr.iled arches are made 

aliout t w o f(>et and a b.ilt long, tu o tcet di.nncter, and about fourteen 

inches high. One grating is to he filled with brii.shwood, stubble, or 
any other ihe.ip tuel, and the clay, ns it is dug, built upon it to n 
coiivemoiitlieiglit, leaving small vacancies, or boring holes, to allow 
the heat to penetrate to the middle and outer parts of the clay, 
Sviicn .1 snlhcioiit quantity is built upon the first grating, another 
is added at either end, or nt both, tilled with simil.ir fuel, and the clay 
built upon them as before Tins piocessis continnctl until 10, 12, or 
a gre.ifrr nuinber, of the giatings li.ive been rnsrsl, when one end 
IS built up or ci'vered with clay, and at the other, under the last 
grating, a fire is niailc of co.ils or faggot wood. The end at which 
the file IS unde should face the wind if possiblCj and if the process 
li.is been propel ly coiidut ted the clay will be efiectiitilly burnt Hy 
commencing with a centre grating in the foim ot a cross {Jig 517.), 
the workman may build from four ends in the place of tw'o, this 
contrivance will afibrcl a facility 111 tlie work, and have a draft of 


wind at two entrances. 

;J22fi The advantage of thus mode of burning clay is the saving of 
c.-irtiec. as the clay may he always burned where it is dug 



vol 

breadth, 

t amr.wor«. a -.oo. th».k the -hcsht „f the .nou„d .«h.K 

about a yard. In twenty-four hours it will take fire llie lime should be immc-diately from the kiln. 
It IS belter to suffer it to ignite itself, than to etieet it by the oper.atmn of water. \\ hen the fire is fa.rl 
kindled, fresh sods must be applied Mr Curwen recommends obbnmng a suHicient body ot ashes bcloi 
any clay i.s put on the mounds The fire naturally n.-es to the top. It takes less time, and docs inoi 
w ork, to draw down the a.shcs from the top, and not to Mifler it to rise above six tect. 1 he lormer practice 
of burning in kilns was more expensive, did much less work, and, 111 many instances, calcined the ashes, 

ancl rendered them of no value. . rw,. r, , t i« . 1 , . 

3228. Use ofvyrUes tn burning clay. A writer iii The Farmer's Journal (Dec 1821), asserts that " the 
greater part of m.^iiy beds of coM c\ny contain in them a substance, or ingredient, which is i»i itself, to a 
great degree, combustible, as known to every bnck-burncr. 1 his i>robably is in most cases the sulphur 
of the py rites contained in the clay ; but be it what it may, it prevails to such a degree that a very small 
quantity ot fuel is sufficient to burn a very large boc y ot clay. It is only rixiuisite to have sufficient fuel 
to set fire to the heap at first, so as to raise a body ot heat; and, for the rest, the clay will nearly burn of 
Itself, being judiciously arrangcxl rnuncl and upon the burning centre. Ihe ashes arc in the bet. t state 
when they have been c*xposed only to a moderate heat ; namely, to a heat not only for below what will 
produce vitrification, but even so low as not to produce a ix nnanent red colour : the black ashes, or dirty 
red, and brownish red, being made superior in value to bright red ashes, that is, to well-burnt bricks. 
'J'he heat is moderated cliicfly by the judicious application of the crumbs and mouldering fragments of 
'layo “oi!'TOVs to prevent the draft of the a.r through the a,.erture8 between the large cloJi or tufts 
from being too Irec. A very small admixture of vegetable fuel suffices to keep up the fire. 


3229. The apjAication of burnt clay as jt manure is the same as that of lime; it is 
spread over fallows or lands in preparation for turnips, at the r;itc of from thiity to fifty 
loads or upwards per acre. A few years ago this practice made considerable noise, but 
at present it has fallen into disrepute. 
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3230. The general manual opcratiom common to British agriculture being now de- 
scribed, a variety of operations peculiiir to particular departments, such as boring for water, 
puddJing to retain water, building drains, &c. which belong to draining ; and barking 
timber, burning charcoal, distilling pyrolignous acid, whicli belong to planting ; will 
found under these departments. 


Chap. II. 

Agricultural Operations requiring the Aid of Labouring Cattle* 

3231. Operations requiring the aid of labouring cattle are in a peculiar manner entitled 
to the appellation of agricultural. Almost all the operations described in the former 
chapter, may be performed by common country labourers; but those wc are now to 
enter on, are exclnsively performed by farm servants. They may be classed as operations 
for the use and management of live stock, labours on the soil, and compound oi)erations. 

Sect. I. Operations for the Care of Live Stock* 

3232. Herdingt or tending of cattle, as an operation, is tli“ simplest which is connected 
with domestic animals. It cojisistsin condnefing them to a ccrt'«i!i pasturage; keej)ing 
them within the prescribed limits ; preventing llicni from injiuing one .»'iotlier ; observing 
if any are diseased, and the like. It is (ommonly performed willi the aid of the dog, 
and by boys or girls for a small herd or Hock, and aged or elderly men for larger herds. 
In modern times, the place of the cow and cattle held is generally ‘■npplied by fences; 
but wdierc large flocks of slieep arc kept, it is still necessary to have a sliepheid ; not, in 
many cases, so much to keep the Hock togetlier ami in its proj)er place, as to w^itch the 
progress of their growth, the approaclies of disease, paiturition, Ikv. li» almost all cases, 
mild and gentle treatment ought to be made the sine qua. non of the herdsman’s conduct. 
The duties of the shcj)herd, wlio has the general care of eitlior a /lock or ht'rd, are various 
ami important, and, to be duly executed, imply no inconsi<lerable degree of ])hysiologicul 
and veterinary knowledge. Sec Tart HI. Book VII. The Econonu/ of JAve Sbuk. 

3233. Cleaning cattle is the operation of rubbing, brushing, coiiil)iiig, and washing 
their bodies, and i)icking their feet. The logs of cattle, when soiled by labour, are com- 
monly washed by w'alking them tw'o or tliree limes tbrongh a pond, formed on purpose 
in or nctir to farmeries. As soon as tliey arc pul in the stable and unharnessed, the legs, 
and such parts as are wetted, should be j)OU'erfiilly rubbed with dry straws, so as to dry 
the hair ; and the same process should be applied to the rest of the bo<ly, if tliey have been 
in a state of copious perspiration. At the same time their feet should be picked, and their 
hoofs freed from any earth or small stones which may have lodged under tlic shoe, or in 
the case of labouring oxen betw'cen the hoofs, (’oinbing and brusliing cauigonly be per- 
formed when the hair and skin are perfectly dry, and in farhieries is generally done in 
the morning when they are first fed, and in the evening when last fed. In geuerfil, it 
may be considered as experimentally decided, that cleaning cattle of every description, 
COW’S and oxen as well as horses, contributes much to their health as w’cll as to their beauty. 
If swine w'cre cleaned as regularly as horses, there can be no doubt they would be equally 
benefited by it. Some amateurs have their feeding swine regularly cleaned ; but the 
greater part of professional agriculturists content tlieinselves w'illi fixing one or more rub- 
bing posts in each sty, with frequent renewing of the litter. 

3234. Feeding, or suppli/ing food to cattle, is an operation w’hicli, like every other, 
however simple or Inimblc, requires attention and a principle of action. Food ought to 
lie given at stated times, in such quantities as to satisfy but not to glut the animals, and 
varied in quality so as to keep a]>pctite alive. Water ought to be regularly sujiplicd 
according to the kind of food, the state of the animal, and the season of the year. Cattle, 
tliat are fed in part on green food or roots, will require less water than tliosc fed on dry 
hay, straw, or corn ; and cattle that have been at work and perspiring, will re(]iiire more 
water than such as have been idle or at p'sturc. In summer, cattle fed on dry food 
obviously require more water than in winter, owing to the increased perspirjition. The 
case of sick animals must be regulated by the nature of their disease, or directed by the 
veterinary surgeon. In treating of agricultural animals (Part 111.), wc shall give the 
diseases, and treatment of each. 

3235. The harnessing of cattle requires attention, first, that the harness be in complete 
order ; and, secondly, that it fit the parts of the animal to which it is applied. Collars 
and saddles arc the leading articles, and when they gall or in any way incommode the 
animal, they are ruinous to his comfort, and soon render him unlit for labour. Even 
when they fit properly, an improper mode of fixing the collar-blades (liames), and tying 
the girth of the saddle, may greatly annoy the animal, and render him restive during the 
whole period he is in yoke. 
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32.36. The yoking of draught animals requires still more attention than harnessing them. 
I’o know when an animal is properly yoked, or placed in proper circumslanees to per- 
forin the kind of labour assigned to him, it is necessary to have clear ideas as to tlic kind 
of ix)wer to be exerted by the animal, bother drawing, carrying, pushing, or two or 
all of tliese. The horse and ox draw from their shoulders, carry from their back, and push 
with their breech. The point of resistance in all weights, or objects to be dragged or 
pushed along the ground’s suif.ice, lies below the centre of gravity ; and in all cases of 
drawing, a line from tl|js point of resistance to the collar of the animal should form a 
right angle with the ])lane of the collar-bone. Hence the necessity ol‘ allowing the plough 
chains from the back of the animiil to hang freely, so as t(' form a straiglit line from 
the collar-bKides throiigli the muzzle of the plough to the point of resisUince. Hence, also, 
the advantage of yoking two horses in a cart by means of the end 'ess rope or chain already 
described. (2755.) In yoking animals where the labour is principally carrying a weight, 
as in carting, great care is requisite that the wi ight be not o]>pressive, and that the sus- 
pending chain move freely in the groove of the saddle, so as to produce a perfect equipoise. 
Vaiious opinions are entertained as to the w'eight which a horse can carry with or without 
drawing at the same time. According to the jiractice of experienced caiters, if a one- 
horse cart is loaded with 20 cwt., 5 cwt., hut not more, may be allowed to rest on tJie 
b.ack of the horse by means of the tiaces, chain, and saddle. This is meant to apply 
where the roads are level ; in going up or down hill, to admit of the same proportion of 
weight, the traces, or shafts, or the beating chain, must bo lowered or raised according 
to circumstances. Yoking aninials to push only is a case that seldom or never occurs; 
but it will be useful to nieulion, tliat, as llic line of tJie breech of animals is nearly per- 
pendicular to the boti/on, aud the principle being tJiat the line of exertion should be at 
riglit angles to the exertijig surface, so the direction of pushing or backing, as it is 
commonly called, may be a horizontal line, or a line parallel to the surface on wlu'cli the 
animal stands. 

3237. The hours (f consecutive labour to which ammals arc subjected fttrm a matter 
which deserves consideration. The advantage of sliort stages in drawing heavy loads 
has been proved by iVIr. Stuart iMentealli of Closeburn : this gcnfleman, who is pro- 
prietor of one of the richest coal fields in the island, both as to quantity and quality, has 
veiy siucessfully employed horse ]iow'er to the drawing of heavy loads, by dividing the 
roads into shoit stages. Before this expedient was resorted to, each horse could travel 
the distance of only 18 miles, and return with a load of 24 cw t. tlnice a week ; that is 
to say, the aggregate of the labour of each horse amounted to 3 tons 2 cw't. weekly : but 
by dividing that distance into 4 stages of miles each, 4 horses c.'in make 3 trips daily, 
and draw a load of 33 cwt. each trip, or very noaily 5 tons daily, or 39 tons w'cekly. 
Hence, according to tliis method, the aggregate of the Labour of each horse amounts to 
about 7 tons weekly. Suppose 16 Jioises are employed ; instead of making them travel 
18 miles one day, luid reluiii with a load the following, the more advantageous plan is 
to arrange them in 4 divisions, and make each division travel only 4 I miles in succession : 
were this distance divided into six stages, the load might be projiortionally incre.ased, 
with less fatigue to the lioises; for it will invaiiably be found that the most profitable 
mode of ajiplying the labour of horses, is to vary their imiseiilar action, and revive its 
tone by shoit and frecpient iiiteivals t»f lepose. Were stone rail-tracks laid down on the 
between Sheriirilall and Edinburgh, and the above idan adopted witJi waggons 
not exceeding 11 cwt. similar to those used by Mr. Stiunt Menteatli, the inhabitants 
might be supplied with coal at a cheaper latc than by any other existing mode ol‘ con- 
veyance. Mr. Stu.art INIeiiteath considers tJie same principle equally applicable to 
ploughing; instead of 2 yokiiigs, as at present, of 4 hours each, were 3 yokings of qj 
liours each substituted, the horses would be less exhausted, and more work accomplished. 
{Scotsmany Jan. 6. 1830.) 

The tnhovr qfa horse in a rfn// , acrordiiig to Professor Leslie, is rommonly rrekoiicd c<]ual to that 
of five men , but he vv'orks only N Jioiirs, while a m.ni easily rontiniies his exerf ions fur U) hours. Hones 
likewise display imieh gre.iter iorre in carr>iiiK than in pulling , and jet an active walker will boat them 
on a long journey • tlieir power ol traetioii seUloin cxeeoils 1 lbs , but they arc capable ol carrying more 
than SIX times as much weight. 4'hu p.ick.hoises iii the West Hiding of Yorkshire are accustomed to 
transport loads of 420 lb over a hil'v country ; but in many parts ot Knglaiid, the mill-horses will carry 
the enormous burthen ot !)I0 lbs to a short distance The action of a horse is grc.atly reduced by the 
duration of Ins task ; tliough not eiicuiiibcrctl at all with any load or draught, he would be completely 
cxhausteil, perhaps, by a continued motion tor 20 lioiirij in a day. Though a horse might start with a cele- 
rity of Id Tmle.s, this would be reduced in 4 hours to lOi, and in fi hours to Hence the great advan- 
tages resulting from shoit stages, lately adopted lor the rapid conveyance of the mail (B/cments of 
Natural PhUasophy.) 

Sect. 1 1. Labours with Cattle on the Soil, 

3239. riougldng is justly considered the most important of agricultural operations, as 
on the maimer in which this is performed depends the facility of executing all succeeding 
operations on the same piece of land. The plough acts as a wedge, separating a portion 
of the soil, and turning it over at the same time. If this wedge were properly constructed, 
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and if the soil presented everywhere the same resistance to it, it would rexpiire no holding-, 
but would maintain its position when di-awn along by the cattle ; but as the least inequality 
of surface or tenacity, or tJic additional resistance of a root or stone, destroys the eipiili. 
hrium of the forces acting against the wedge, the presence of the holder or jdoughnian 
becomes necessary to adjust its position. In two-wheeled ploughs, however, this is done 
in a great measure by the wheels, but not so rapidly as by the instantaneous movement 
of the holder on tlie ends of the handles acting as levers. Thu manual operation of liold. 
ing the plough in a proper position, and directing the liorses or eattle which draw it at 
the same time, is only to be acquired by experience : when once attained, it is perhaps the 
most agreeable and healthy of agricultural exercises; tlie body being kept upright, the 
arms and legs brought into action, and also the eye and the mind, to keep the furrow 
stnuglit and of regular width an<l depth, and the voice to speak to the horses. It is 
almost needless to mention that tlie art of di awing a straight furrow with a plough in 
which the horses arc yoked in pairs, consists in keeping eacli of the horses a small distance 
apart, soiis to see forw-ard between them ; and next to fix the eye on two or more objects 
beyond the land to be ploughed, and keep these objects and the coulter or muzzle of the 
plough always in one line. IJy far the best practical directions for ploughing liave been 
given by the author of the article ulgricnfture in the Sii]>|)lemcnt to the Encydupcedia Bnl.y 
which we shall quote at lengtli. 

32MX Three fltjffl'rent pomts reqmte pnrltcuhir nttentmn in plon^hirtf' : 1. breadth of the sliee to bo 
cut, 2 its deptli ; .and ri the dcprctMii which it is to be tunusi over ; — wliit h eircuiiihtanro depends 
both upon the constructiou of the ploupfi, particularly the inouliUlto.iid, anrl the ( are if f he ploiiphniaii 
3241. The breadth and depth oj the lunoie-sliLe arc repiilatod bv jiidinously placing the draiiplit on the 
nozzle or bridle of the plough ; Neltinp it so <ta to go more or les-. efeep, .ind to t.ike moie or less land or 
breadth of slice, arcording as may be desned In general Ibe plough is so regulated th.if, if left to itself, 
«ind merely kept from falling over, it would cut a little broader ami a little deeper than is required, 'riie 
coulter IS aKso placed with some inclination towards the left or land side, ami the ^loint of the sock ur bharc 
ha.s a slight tendency downwanls 

32J2 The decree to which the Juno wslicc turn^ over is in a great irteasure determined by the proportion 
between its breadth and depth, which for general purposes us usu.illy as three is fo two or wnen the 
furrow IS nine inehes broad, it ought to be hi\ inrhes in depth When the slue is cut in thin proportion, 

It will be nearly half turned o\<'r, or recline at an angle ot forty oi forty- five degrees ; and a field so 
ploughed will have its ridges loiig'ituiiinalh ribbed into angular drills or iidgelets Jbit it file slice is much 
broader in proportion to its depth, it will be* almost completely overtciriied, or left nearly flat, with its 
original surface downwards, and each suecesMve slice will lu* somewhat overl.ipped by that winch was 
turned over immediately before it Aiicf finally, when the depth mafcTially exceeds rhe width, each 
fnrrow’-shco will fall over on its side, leaving all the oiiginal surface bare, ami only laid somewhat ob- 
liqiicly to the horizon 

324 1 Ploufihina with the hieadth and depth neaitq in the piopoition of three to tivo is best acl.-qifed for 
laying up stubble land after lianc'st, when it is to remain during winter exi>osecl to the mellowing iiitliu 
ence of frost, preparatory to fallow cm turnips 

324^ The shalloio Junow oj con^tdej able width, as five im lies in depth by eight or nine wide, is under, 
stood to answer best for breaking up old leys , because it coieis up the grass turf, and does not biiiy the 
manured soil, 

32I'>, Ploufthtnff with the depth rf the fin row eonstderab/t/ ejceedinfj the width is a most iiiiprotitabic and 
uselesaly slow operation, whieli ought seldom or never to be adopled 
324ri The iiioht generally uufut breadth of a Jnrrow.sttee from eight to ten inches, and the depth, 
which oiiglit to be seldom loss than lour inehes, cannot often exceed si\ or iMgbt Jiiehes, except in sods 
uneonimoiily thick and fertile. When it is uccc'^sary to go decqM*r, as for carrots and some other deep- 
rooted plants, a tremli-piciugliing maybe giceii bynicMils of a scu'ond plough following in thesaim* furrow. 

32f7. Sha/luiv ploughing ought always to be ado|)ted alter tiinups are eaten on the ground, that the 
manure in^y not he buried too devp , and also nito\(‘ring lime, espeei.dly if the ground has bc'cn piil- 
veicsed by fallowing, beeail.se it iiatuially tc'iids to sink in the >oil In ploiigliiiig down faiin-yard dung, it 
is commonly iieeessaiy to go rather deep, that no part ot the manure may be Ic ft e.xiiosed to the iitmospluTc*. 

In the first jdmigliing for fallows or gic*cii c lops, it is advisable to w-oik as di*ep as ]>ossil>le , and no great 
danger is to be apprehended, though a small jiortioii of the subsoil beat that time bioiiglit to tlie siii face. 

324a Thefurruw.t,in ca «; e genei ally dish ihuled into In ds \ aryiiig in breach h aiTordmg to ciremnstances ; 
these are called mines or lands, and aie divided liom one anothei by gutters or open furrows These last 
serve as guides to the hand and eye* of the sower, to the reapers, and also for the appheaf ion of manures in 
a regular iranner In sods of a strong or r<*tenti\e nature, or wliieli have wet close sulisoils, these furrows 
serve likcwi.se as drains for earrying off the surface water ; and being cleared out, airc*r the land is sown and 
harrowed, have the name of water Jm rows. In wet lands, fiii rows .ire sometimes drawn or dug across the 
lidges, for the purpose of carrying off the surface wafer from hollows , these ai o called r ross wiiter-fm i ows, 
32^y. judges .Iff not only diffeieiil in bic*acitli, liut are raiMxl uioie or les>. in the middle, on different 
soils On clavev retentive sinks, the great point to be atfeiidccl to is the dischaige of snpeiffuous water. 
But narrow n Igcs or stitches, ot from three to five feet, are not approved of m some ot the best cultivated 
counties In tlu’se a brc'acllli of fifteen or eighteen feet, the land raisc'd by two g.dlierings of the plough, 
is most commonly adopted for such sods , such ridges being thought more convenient for iiiaiiuring, sow^- 
ing, harrowing, and reaping, than narrower ones ; and the watcT is draiiuxl off quite as eftectually. 

32‘c() Judges, on dry poiuus tin nip soils, may be formed much bi odder ; and, were it not for their use 
in directing the labourers, may be, and soinetiinc's le, dispensed with altogether 'J'hey art* often thirty 
or thirty-six feet broad, which in Scotland arc called band-wni ridges, because reaped by a band ofshearets, 
romnionly six, served by one hiiider If it be wished to obliterate the intermediate furrows, this may bo 
done by casting up a narrow ridgelet or single bout-drill between the broad ridges, which is afterwards 
levelled by the hairows 

32'* 1. The mode oj forming ridges straight and of uniform breadth is as follows : — Let us suppose a field 
perfectly level, that is intencTcd to be laui off into iidges of any deteTininable breadth The best ploughman 
belonging to the farm conducts the operation, with the aid of three or more iioles shod with iron, in 
the following manner • 'Phe first thing is to mark off the head ridgi*8, on which the liorsc.i turn in plough- 
ing, which «7iould in general be of an equal brt*adtli fiom the bounding lines ot the lleht, it these Imesare 
not very crooked or irregular. Tiie next oper.ctioii, assuming one straight side of the field, or a line that 
h.is been made straight, as the pioper direc tion of the ridgesi, is to measure off from it, with one of the 
poles (all of them or a eertain length, or expressing speeihe measures), half the iiitc'nded brcvidth of the 
ridge if it is to be gathered, or one breadth and a half if to be ploughed fiat; anrl there the ploughman 
sets up a pole as a direction tor the plough to enter. On a line with this, and at some distance, he plints 
u second pole, and then in the same manner a third, fourth, &c., as the irregularity of the surface may 
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ronclcr necessary, though three must always be employed,— the last of them at the end of the intended 
ridge, and the whole in one straight line. He then enters the plough at the first pole, keeping the line of 
poles exactly between his horses, and ploughs down all the poles successively ; halting his horses at each 
and reulacing it at so many feet distanl as the ridges aie to be bioad ; m) that when he reaches the end of 
the ridge, all his poles are again set up 'ii a new line parallel to tlie first. He returns, however, along his 
former track, correcting any doviatioi.a. and throwing a shallow furrow on the side o|)posite to Ins foiiner 
one These furrows, when roversi'd, .urm the crown of the ridge, and direct the ploughmen who are to 
follow. 1 he same operations are carried on until the whole field is marked out. 'J'his is called farms in 
Scotland, and sinking or fiuiwtng out the furrows in England. It is surprising with what accuracy these 
lines are drawn by skilful ploughmen ^ 

o2'>2 Another method has been adopted for the same purpose, wliich promises to be useful with less 
experienced workmen. A ‘^tout lath or jmiIc, exactly I'qiial in length to tlie breadth of the intended ndge 
IS fixed to the plough, at right angles to the line of the ilranght, one er ' of which is placed across the 
handles exactly opposite the coulter, while the other end projects town. the left hand of the plough, 
man, and is preserved in its pl.ice by a lojie passing fioin it to the collar of the near sole horse. At the 
outer end of the lath, a coulter or liarrow tine is fixed pcrpeiidu ularly, whir •' makes a fra< e or mark on 
the griiniid as the plough moves onwards, exactly ))aralicl to the lino f>l draught Jty tfiis device, when 
the plough is jennif' the crow-n ot one ridge, the marker traces the line on winch the next ndge is to be 
fated {Cienet at Repoit oj Scotland, \o\ i p.l>4) 

;J233 The dtrichon and lenfith of adges are points whi» n must evidently bo regulated by the nature of 
the sill face and the siye of the field. ' bhort angular ndges, called huttt or slant work, which arc often 
iieces«arv in a field with irrcgulai hoinidarics, aie always attended with a considerable loss of time, and 
ought to be avoided as much as possible 

In ydoughtng steep land it is advis.iblc to give the ridges an indmation towards the right h.ind at 
the fbp, by which, in going up the aci livity, the (nirow l.ills more reatlily fioni the plough, and willi less 
fatigue to the horses Aiiotliei aiKaidageof foinung ridges inaslaiding diieition on suth land is, that 
the soil IS not so ajit to he washed down liom tlie higher ground, as if the ndges were laid at right angles. 
\\ heiever circuinstanees will peimit, the best diieition, however, i« due north and south, by wliicli tlic 
gram on both sides ot the ndge enjoys neaily equal adv.mtages horn the iiiflneiice of the sun. 

di'.i'i liihbing, a kind of imperfect plonghiiia, was formerly couiinon on land inteiidcil for barley, and 
was executed soon after har\cst, .as a f.icj).ir.ifion for the spring iJloiighmgs. A similar operafiori m still 
in use in some places, alli r land has been pulverised by clean plougliings, and is leady for receiving the 
seed. Hy this ineihod only half the land is stiried, the tiiirow being laid over quite fkit, and covering an 
equal space of the level suiface lint, except in the lattei in.st.inte, where corn is meant to grown m 

( virallel lines, and where it is used as a substitute for a dnll-macbine, ribbing is Jiighly objectionuble, and 
1 .XS liecmne almost obsolete, 

3256*. Land thus formed hito ridges is uflcnrards cultivated without murkiug out the ridges 
anew, until the iiiter-liirrovv.s have been obliterated by a fallow or fallow crop. 'I'his is done 
by one or otlier of the following modes of i»lougl)ing : — 1. If the soil be dry, and tlie 
land has been jiloughed flat, the ridges arc split out in such a way, that the siiace which 
the crown of tlie old ridge oceiijiied is now allotted to the open furrow between the new 
ones. Tiiis is technically called crown and furrow plou^hin;^. 2. When the soil is 
naturally rather wet, or if the ridges luno been r.used a little by foimer plougliings, the 
form of the old ridges, and the situation of the inter-fun ows, are preseived by W'hat is 
called castiu}!, that is, the furrows of each ridge are all laid in one direction, while those 
of tlie next adjoining ridges are luined the contrary wny ; two ridges being alwa}s 
ploughed togetJici. 13. It is commonly necessaiy to raise the ridges on yiiJs very tena- 
lious of moisture, hy what is called gathering, whicJi is done by the plough going round 
the ridge, beginning at the ciow'ii and raising all the fuiiow'-sliccs iiwards. 4. This last 
operation, when it is wished to give llie land a le\el suilacc, as in fallowing, is reversed 
by turning all the furiow slices oiitwaids; beginning at the inter-furrows, and leaving 
an open furrow on the cio^yn of eacli ndge. In order to bring the land into as level a 
state as possible, the same mode of ploughing or casting, as it is called, may be repeated 
as often as necessary. 

32.57. With respect to jdnughiug relafiveh/ to lime, in the strongest lands, a j air of 
good horses ought to plougli ihree qiiarleis of an acre in nine houis; but upon the same 
land, after the first ]ilouglung, on friable soils, one acre, or ar acre and a quaiter, is a 
common day’s woik. Througliout the Near, an acre a day may be considered as a full 
average, on soils of a medium consistency. Tlie whole series of furrow s on an English 
statute acic, suiiposing each to be nine iiiclies bioad, would extend to 19,360 yards j and 
adding 12 yards to every 220 for the giound travelled over in turning, tlie whole work 
of an acre may be eslimaled at 20,1 16’ yards, or 11 miles and nearly 5 furlongs. 

3258. In ploughing relaiireh/ to season, it is well known that clayey or tenacious soils 
slieuld never be ploiiglicd w hen w et ; and that it is almost equally improper to allow' them 
to become too dry, especially if a ciop is to be sown without a second ploughing. Tlie 
state in which siicli lands should be ploughed is that w hich is commonly indicated by tlie 
phrase, “ between tlie wet and the dry,” — while the ground is slightly moist, mellow, 
and the least cohesive. 

3259. The season best for ploughing the first time, for fallow or green crops, is imme- 
diately after harvest, or after wheat-sowing is finished ; and when this land has been 
gone over, the old tough sw’ards, if iheic be any, are next turned up. 'Ihe reasons 
for ploughing so early are suflicicntly obvio»is ; as the frosts of w'inter render the soil 
more friable for the spring operations, and assist in destroying the w'eed loots. In 
some places, however, the first ploughing for fallow i.s still delayed till after the spring 
seed-time. On extraordinary occasions land may be ploughed in the night as well as in 
the day, by hanging lanterns to the horses* collars. This, it is said, is sometimes dAne in 
East Lothian, during a hurried seed-time. {Farm. Mag. vol. ix. p. 55.) 
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3260. The cvltivator, grubber ^ scuffler^ scaiijiersy and such like implements (2650.), are 
used to lessen the number of ploughlnirs in fallows or light free soils. "Their operation 
differs from that of the plough in not reversing the surface, and therefore they can never, 
as some have proposed, become a substitute for that implement in all cases. Still the 
grubber is a valuable implement. William Lester, late of Northampton, who is said 
first to have invented an implement of this kind, declares himself confident tliat one man, 
a boy, and six horses, will move as much land in a day, and as effectually, as six ploughs ; 
meatiing land in a fallow state, that has been previously ploughed. We have elsewhere 
pointed out the mode of using this description of tillage implements (2650.), one great 
advantage of which is, that they may be used by the unskilful, and even by operators who 
cannot guide a plough. As soon ns steam shall be employed as a moving power in this 
department of agriculture, implements of this kind, and especially Finluyson^s harrow 
(2657.) and Wilkie’s brake (2656.), will come into very general use. 

3261. The operation of harrotving is intended both to drag out weeds anil to cover the 
seeds when sown. It is obvious that implements of different sizes are not only necessary, 
but even that these implements should be worked in different ways, according to tho 
strength and condition of the soil on which they arc employed, and the nature of the 
work to be executeii. When emjiloyed to reduce a strong obdurate soil, not more than 
two of the old or common sort shoidd be yoked tugf'ther, because they are apt to 
ride and tumble upon each other, and thus impede the work, and execute it imperfectly. 
It may also be remarked, that on rough soils harrows ought to be Iriven as fast as the 
horses can walk; because their effect is in diiect propoition to the degree of velocity 
with wliich they are driven. In ordinary cases, and in every case where harrow'ing is 
meant for covering the seeds, and the common implement in use, three harrows are the 
best yoke, because they fill up the ground more etfectually, and leave feiver vacancies, 

^ than when a smaller number is 

518 — _ employed ; tne improved lorms, 

calculated to cover tlie breailth 
of two or more of tlie old 
harrows by one fiarne 
518.), ;irc only calculated for 
flat ridges, or for wmrking dry 
lands in wliich ridging is not 
requisite. 

3262. 7Vie harrow^mnn s at- 
tenttouy at the seed procenny should 
be constantly directed to prcM'ut 
these implements from riding 
upon each other, and to keep 
them clear of every impediment, 
from stones, lumps of earth, or 
clods, and quickens or grass 
roots; for any of these j)revent 
the implement fiom winking 
with perfection, and causes a mark or trail upon the surface, always unpleasing to tlie 
eye, and generally detrimental to the vegetation of the seed. 

3263. JIarromng is usuallj/ given in different directions; first in length, then across, 
and finafiy in length, as at first. Careful agricultors study, in the finishing part of the 
process, to have the harrows drawn in a straight line, without suffering the horses to go 

. in a zigzag manner, and arc also attentive that the liorses enter fairly upon the ridge, 
without making a curve at the outset. In some instances, an excess of harrowing lias 
been found viry prejudicial to the succeeding crop ; but it is always necessary' to give so 
much as to break the furrow, and level the surfai'e, othervfise tlie operation is imperfectly 
performed. 

3264. Horse-hoeing is the operation of stirring the ground between rows of vegetables, 
by means of implements of the hoe, coulter, or pronged kind, drawn by horses. Who- 
ever can guide a plough, will find no dift.ciiUy iii managing any im]demcnt used for 
stirring ground. The easiest kinds are those which have few hoes, or coulters, oj: shares, 
ami a wheel in front; and the easiest circumstances, wide intervals between the rows, and 
a loose friable soil. Wherever soil is liard, rough, and rounded, as in the case of high- 
raised ridges, there should not be more than tbfee prongs or shares in the implement, 
because more tlian three points can never touch a curved surface, and be in one plane ; 
and if iiot in one plane, they will never work steadily, equally, and agreeably. 

326S« Turnip hoeing of every kind is accordingly exceedingly easy ; but stirring the 
tietween rows of beans on a strong clay soil in a time of drought, is proportionally 
and sometimes, when the ground rises in large lumps, dangerous for the plants. 

: -In «i^ng the soil between rows of beans, cabbages, or other plants, on strong or loamy 
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SoUs, a small plough often ansTvers better than any of the pronged or coultcred Imple* 
ments, at least for the first and last operations of bean culture. X>r. Anderson, indeed, 
affirms with great truth, tliot nearly all tlie various operations of liorse-bocdog may be 
ci^ecuted by the common swing-plough, in an equally eftectual manner as by any of the 
hoe-ploughs usually made use of. 

326G. Drilling, or the deposition of seed in rows by means of a drill machine, U 
aga operation that requires considerable care in the performance. The points that require 
particular attention arc keeping the rows straight and at equal distances throughout their 
length, depositing the seed at a proper deptli, and delivering the seed in proper quantity 
according to its kind and the nature of the soil. For these purposes the ground must 
have been previously well prepared by ploughings and harj swings, except in the parti* 
cular case of drilling beans with one furrow, Tliis operation is generally performed in 
the course of ploughing, eitlicr by a person pushing forward a bean-drill barrow, or by 
attaching a hopper and wheel, with the necessary apparatus, to the plough itself. The 
mode of regulating the depth of the drill, and tlie quantity of seed delivered, must 
depend on the kind of drill used, and only requires attention in the holder. In drilling 
turnips the land is most generally made up into ridgelets twcnty-LCven or thirty inches centre 
from centre, by a single bout (go about), or return, of the common plough. The Nortli* 
umberland machine, which sows two rows at once, is then rlmw n over them by one horse 
w^iJkillg between the ridges witliout a driver, the holder at once performing that operation 
and keeping tJie machine steady on the tops of the drills. One of the two rollers of this 
machine smooths the tops of the ridges before tlie seed is deposited, and tlic other 
follows and compresses the soil and covers the seed. 

32G7. Tn drill mg corn, several rows are sown at once, and great care is requisite to keep 
the machine steady and in a stmiglit line: for most soils two horses and a driver are 
reejuired for this purpose ; the driver aiding in filling tlie hopper with seed. Sec, 

3268. In all cases of drtUing it must be recollected that the principal intention of the 
operation is to admit of horse-hoeing the crop afterwards ; hence the necessity of straight 
rows and uniform distances ; and hence also the advantage of burying the manure under 
the drill or row, that it may not be exposed to the air in after-working. 

3269. Rolling is the operation of drawing a roller over the surface of the ground with 
the view of l)rcaking down the clods, rendering it more compact, and bringing it even 
and level ; or it may be limited to smoothing and consolidating tlie surface. It is prac- 
tised both upon the tillage and grass lands, and is of much utility in both sorts of 
hiisliandry. In the former case it is made use of for the purpose of breaking down and 
reducing the cloddy anti lumpy parts of the soil in preparing it for the reception of crops, 
and ill rendering light soils more firm, even, and solid, after the seed is put in. It is 
likewise found beneficial to the young crops in the early spring, in various*instances. In 
Older to perforin this operation in the most complete and eifectual manner a roller of 
ctinsiderable weight is necessary ; and in order as much as possible to prevent tlie ground 
from being injured by the feet of the animals that draw it, as may freijucntly be the case 
where they follow ciich other in the same track, it is the best practice to have them yoked 
double, as by that means there will be less treading on the same portion of surface. 
Where two hoi'se.s arc sufficient to execute the work, more should never be made use of; 
but if a third should be found necessary, it may be attached as a leader in the middle 
before the otlicr two : a greater number of horses can seldom or never be of any material 
advantage in this sort of work. It is necessary to sec. that every part of the surface 
receives the due iiiiprcssioii of the implement, and that the head lands are not :^|||ured by 
the turnings. On lands where the work is regularly performed, it will seldom be requisite 
to pass more than once in a place, but in other cases it may often be done more frequently 
with benefit, and in particular cases a more irequent repetition of the operation is abso- 
lutely reipiisite, in ordnr to bring the ground into a proper state. 

3270. In rolling grass lands it is necessaiy to attend in a particular manner to llio 

season, as it cannot be performed with advantage cither when the surface is in loo drypr 
too moist a condition. In these cases the work of rolling may be advantageously per* 
formed at different seasons, as in the beginning of the autumn, and in the commence* 
inent of the year, or very early spring months; but the latter is the most commoiv 
period. In die drier descriptions of land it may frequently be performed, in the most 
beneficial manner, after the land has been rendered a little soft by a moderate fall of 
rain ; but in those of the contrary sort it may be necessary to wait till the superabundant 
moisture be so much dried up, as to animals employed in drawing the maciiine 

without subjecting the surface of tlie ground to poaching or other injury, while the process 
is going on. The rolling of watered meadows, it has been remarked by Boswell, should ' 
be executed towards the latter end of February or lieginning of the following month, 
after the land has been left in a dry state for a week or ten days. The W'ork should bo 
performed along the panes, going up one side of the trenches and down the otlierj and 
in the case of rolling the common hay lands, it is a good mode to proceed up one |ide of 
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flie field and down the other, somewhat in a biinilar manner, as by that means the work 
may be the most completely cT^ecuted. 

3271. Horse-ralcing, or the collecting of the scattered straws of corn or hay crops by 
the rake, is an operation of little art or trouble in the execution. The proper imple- 
ment being employed, it is generally drawn by one horse, conducted by a man, who walks 
behind, and, when the rake fills, lifts it up without stopping the horse, and always 
at the some place, so as to deposit the rakings in regular rows across the field. The 
same mode is followed whether in raking hay, corn, stubble, or weeds from fallow 
grounds. 

3272. Driving carts and waggons^ though the easiest of all operations, is very fre- 
quently shamefully performed by servants. Almost every body knows this ; and it is 
humiliating to consider tiiat we are considered the most inhuman nation in Europe in 
our treatment of horses. In most other countries tliese animals, and even oxen, ai’c 
taught to obey the word of the driver ; but in Britain he requires both halter or rein, 
and a whip ; and in most parts of England the slightest movement from right to left is 
indicated to the animal by the latter implement. Driving is more especially neglected, 
or wretchedly performed, near large lowms, and especially round London, where little or 
no attention is paid to avoiding the ruts ; clioosing tlic best part of the road ; going in a 
direct line; altering the position of the load (by means of the back ch'iin or the construc- 
tion of the cart where that admits of it) in going up or down hill ; or seeing whether 
both horses (where t>vo are used) draw equally. The reverse of this conduce ought to 
be that of a careful and humane driver, who, being first certain that his cattle are pro- 
perly yoked, and liis load fairly adjusted so as to be neitlier too heavy nor too light ibr 
tlie w’lieel or sliaft horse, will see that they proceed along the best part of the road in a 
straight lino, avoiding the ruts when deep or unequal ; that all the horses draw equally 
as far as practicable ; that proper care and timely precautions be taken to avoid other 
machines meeting or passing ; and that no sudden motion or Jerk of the horses be required 
on any occasion. In dividing the road wheie it is steep or in a bad state, the horses ought 
to be drawn aside gradually, and gradually led on again ; it being easier to descend or 
ascend either a good or bad convex road obliquely, than at an acute angle. Lastly, serv ants 
ought on no account to be allow'cd to ride on laden carts or waggons, especially ‘he 
former j or t(» w-alk at a distance from them cither before or behind. There are niany 
other points which retiuirc attending to in this department of agriculture ; such as not 
striking animals on the head or legs, nor kicking them, nor using a pole or handle of 
any implement that may be at hand, in administering chastisement ; but these must bo 
left to the care and discretion of masters, whose interest it is to be most vigilant in 
watching thos^j who are engaged in this department. 

fiTlX One mode of lessening the evils of careless driving and inhumanity to animals consists in employing 
chiefly married servants, ami, as is generally the ease, letting each have the exclusive care and working of 
one pair of horses. Such men arc steadier, and remain much longer jn their situations, than single men, 
and are therefure mure likely to teel an interest in the welfare and good condition of their horses, as well 
as in the good opinion of their employer. 

3274. Driving calth in a threshing-machine required jiarticular care before the ingenious 
invention, described § 2155., to equalise the draught of the dillerent animals ; where this 
invention is applied, it requires little more than calling to such of tlic cattle as have 
a tendency to relax in their exertions. 

SECTk^ III, Labours and Operations with the Crop, performed with the Aid of Cattle. 

3275. Labours unlh the ci'op chiefly comprise stacking and housing. 

3276. Stacking is the operation of building or piling up unthreshed corn, hay, straw, or 
other dried crops, in convenient forms, and so as to admit of llieir being thatched as 
a defence from the w'cathcr. Stacks arc of various forms and dimensions, according to 
circumstances; in some ch tiicts they arc formed square or oblong, both for hay and 
corn ; but where thresh ii.g-inachincs arc in use, the circular base with cylindrical body, 
diverging a little at the caves, and a conical top, is decidedly preferred, as being more 
convenient in size and fonn, and better adapted for early stacking in wet seasons than any 
other. For hay the form of the stack is a matter of less consequence; the long squtirc or 
oblong shapes arc perhaps the most safe and convenient, especially w'hen not too broad, 
as they are the most suitable to cut from in trussing hay for sale. 

3277. In respect to the sizes of corn-stacks of the Sf/uare sort, they of course vary greatly 
according to circumstances ; but they should never be made too large, as there is a great 
deal more risk in securing and getting in the grain from them; and from their being built 
at different times, they do not settle altogether in so perfect a manner, or resist the efiects 
of the weather and keep the grain so well, as those of less dimensions that can be com- 
pleted at once : and, in addition, they are less convenient in the threshing out, especially 
where the flail is employed. The chief advantages they possess, arc those of taking some- 
thing le8.s in thatch and labour in covering them. 
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3278. The 'proper size of the hay^slack should probably be different in some degree 
according to the state and nature of the liay ; but a middling size is perhaps the best, say 
from twenty to thirty loads of about one ton each, as there arc inconveniences in both 
small and large stacks, the foifbaer having too iiLUch outside, while the latter arc liable to 
take on too much heat, and at the same time permit less moisture to be preserved in the 
hay. In small stacks the bellying fonns with very narrow bottoms have often much ad- 
vantage, and arc in some districts termed sheep-stacks, probably from the slovenly prac- 
tice of sheep having been permitted to feed at them. 

3279. In building every description of stax'k, tlie stem or body should be so formed as 
to swell gradually outwards, quite up to the part termed the eaves; as by this method it 
is more perfectly secured against the entrance of moisture, and at the same time requires 
a less space of stand to rest upon ; and, when the building of them is well performed, 
they have equal solidity, and stand in as firm a manner. 

3280, 77/4? stti/n should contain about two thirds, and the roof one third, of the whole stack. If it be 
built on a iVaine, the stein should contain lefss and the roof more ; if on a bottom, the reverse, 'i'be corners 
of the stum should not be built too sharp, but should he carried up rather roundish ; by which the sides 
will look flillur, and the swell given by the pressure will be more iiercuptibJe. 

3281. 7'/ir entis of the ioqf should have a gentle jirojection, answerable to the stem ; and the sides should 
be c.irned up rather convex, than flat or concave. Perhaps a roof gently convex shoots off the rams 
better than any other. 

3282. Where corn is slacked that has riot been sheaved, and in building bay-stacks, it is 
the usual practice to have a luimher of persons upon tlie stack, the corn or hay being 
forked up and dcjjositcd on the tlillercnl sides all round in a similar method ; after this, 
otlier. parcels aie laitl all round on the inside of these, so as (o bind them in a secure 
manner from slipjiiiig outwards; the operator proceeding in the same manner till the 
whole of the middle space is peilcctly filled up ; wlieii lie begins another course in the 
same method, and goes on in this mode, with course after course, till he has raised the 
whole ol* tlio stem ; wlieii he begins to take in for the roof, in a \ery gradual manner, in 
every succeeding course, until tJic whole is brought to a riilgc or point according to the 
manner in which the stack is formed. But for the purpose that the roofs may throw off 
the w’ater in a more pci feet and effectual manner, they should be made so as to have a 
sliglit degree of fulness or swell about the middle of them, and not be made flat, as is 
too frequently the practice witli indifferent builders of stacks. 

3283. In slaching where the col'll is bound into sheaves, there is seldom more than one 
person employed in managing the work of building the stack, except in cases where the 
dimensions are very considerable ; in which cases it is found necessary to have a boy to 
receive the sliea\es Ironi llie pitcher, and hand them to the man who builds the stack. 
Ill executing tlie work, it is of the utmost iiiqjortancc that the centre of the stack be con- 
stantly kept in a somewhat raised state above the sides, as the shear's have thus a 
sloping direction outw^ards, by w hich the entrance of moisture is more cflcctually guarded 
against and prevented. To accomplish this in the most perfect manner, the workman 
begins in the middle of the stand or staddle, setting the sheaves together so tliat they 
may incline a little against each other, placing the rest in successive rows against them 
till he conies to the outside, when he carries a course of sheaves <piite round, in a more 
sloping maimer than in the preceding courses. The bottom of the stack, lieing formed 
in tins way, it is afterwards usual to begin at the outside, and advance with different 
courses round the wJiole, jilaciiig edch course a little within the other, so as to bind 
tliem ill an exact and careful manner, till the stacker comes to the middle* All the 
different courses are to be laid on in a similar manner until the w^hole of tile stem is 
raised anti completed ; when the last outside row of sheaves is, in most cases, placed a very 
little more out than the others, in order to form a sort of projection for tlie caves, that 
the water may be thrown off more effectually. But in cases where the stems of the 
stacks arc formed so as to project outwards in the inanfter already noticed, this may be 
omitted vvitliout any bad consequences, as the water will be thrown off easily without 
toiicliing the w^astc of the stack. The roof is to be formed by placing the sheaves gra- 
dually a little more in anti in, in every course, until it comes to a ridge or point, occor^ng 
to the form of the stack, as has been already observed. But in forming and constructing 
this part of the sUick, great care should constantly be taken to give the car-ends of tlie 
sheaves a sufficiently slojung direction upwards, in order that they maybe the better 
secured from w etness ; and to llic outside should be given a rounded form, in tlie manner 
that Ij.is been already noticed. 

3284. A funnel or chimney is frequently formed or left in circular stacks, especially 
in wet districts, in order to prevent their taking on too much lieat : where these funnels ‘ 
are not fonned with tlic basement of timber, iron, or masonry, as already shown (2908.), 
they are produced by tying a sheaf up in a very tight manner, and placing it in the 
middle on the foundation of the stack, pulling it up occasionally as the building of the 
stack jirocceds all round it. In setting up ricks in bad harvests, it is a practice in 'some 
places, particularly with barley crops, to have three or four pretty large poles tied together, 
by winding straw ropes round them, set up in the middle, round which the stacks are tlien 
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built. But except tlic stacks are large, or the grain when put into them in an imperfect 
condition, such openings are quite unnecessary. 

3285. The stacking of hay requires much care and attention in the person employed 
for the purpose, though less than that of building corn-stacks. There should constantly 
be a proper stand or foundation, somewhat raised by wood or other materials, prepared 
for placing the stacks upon ; but nothing of the coping kind is here necessary. In the 
business of stacking hay, the work should be constantly performed, as much as possible, 
while the sun is upon the liay, as considerable advantage is thus gained in its quality : 
and it is necessary to liave a stacker that has been accustomed to the business, and a 
proper number of persons to help upon the stack, in order that it may be well spread out 
and trodden down. 

3286. The building of hay-slncks should be conducted much in tlie same way as the 
building of stacks of loose grain (3282.) j the middle of the stack being always well kept 
up a little higlier than the sides, and the sides and ends well bound in by the proper ap- 
plication of the successive portions of hay as the work advances ; and during which it is 
a good way, where tliere are plenty of hands, to have the sides and ends properly pulled 
into form, as by this means much after-labour is prevented. It is likewise of advantage, 
that the hay should be well shaken and broken from the lumps, during the operation of 
stacking. The form in which the stacks are built is not of much consequence ; but, if 
large, and made in the square fonn, it is better not to have tliem too broad, or of too 
great width, as by this means they are less apt to heat. With the intention of eventing 
too mucli heat, sometimes in building liay-stacks, as well as those of the grain kind, 
holes, pipes, and chimnevs, are left in the middle, that the excessive heat may be dis- 
charged ; but there is often injury sustained by them, from their attracting too mucli 
moisture. 

3287. The hay-stacks of Muldlcscxj it is observed by Middleton, arc more neatly formed 
and better secured than any where else. At every vacant time, while the stack is carry- 
ing up, the men are employed in pulling it with their hands into a proper shape ; and 
about a week after it is finished the whole roof is properly thatched, and then secured 
from receiving any damage from the wind, by moans of a straw rope extending along 
the caves, up the ends, and near the ridge. The ends of tlic tliatch are afterwards cut 
evenly below the eaves of the slack, just of sufiicient length for the rain water to drip 
quite clear off the hay. When tlie stack happens to be placed in a situation w'hich may 
be suspected of being too damp in tiie winter, a trench of about six or ciglit inches deep 
is dug round, and nearly close to it, which serves to convey all tlic water from the spot, 
and renders it perfectly dry and secure. 

3288. The L*ack guard (fg, 519.), or covering of canvass, is employed in some ilis- 
tricts to protect the stack while building in a wet season. In Kent and Surrey, tlie half 



a continued rain, the stack is penetrated some way down, a part is removed on recom- 
mencing, and dried before being replaced. It is observed by Marshal, that a sail-cloth 
thrown over and immediately upon the hay of a stack in full heat, is liable to do more 
injury by increasing the heat, and at the same time checking the ascent of the steam, than 
service in shooting off rain water. The improved method of spreading the cloth he de- 
scribes as follows: two tall poles (ff,a) are inserted firmly in two cart wheels (5,5), 
wliich are laid flat upon the ground at each end of tlie stack, and loaded with stones to 
increase their stability. Another pole of the same kind, and somewhat longer than the 
st^k, is furnished at each end with an iron ring or hoop, large enough to admit the up- 
poles and to pass &ecly upon them. Near the head of each of the standards is a 
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pulley (c, c), over which a rope is i)asscd from the ring or end of the horizontal pole, by 
which it is easily raised or lowered to suit the given height of the stack. A cloth being 
now thrown over the horizontal pole, and its lower margins loaded witli weights, a com- 
plete roof is formed and neatly fitted to the stack, whether it be high or low, wide or 
narrow ; the eaves being always adjusted to the wall plate, or upper part of the stem of 
the stack ; thus effectually shooting ofl[‘ rain water, while the internal moisture or steam 
escapes freely at either end as the wind may happen to blow. This contrivance is readily 
put up or taken away; the i)oles being light, are easily moved from stack to stack, or laid 
up for another season, and the wheels arc readily removed or returned to their axles. 
On the w'hole, it answers as a good substitute for the It*iproved construction brought 
into use by Sir Joseph Banks, and is much less expensive. This construction, instead of 
the ring running on the poles, has blocks and tackle (c, c), and instead of weights to dis- 
tend the cloth, ropes (//, d) are used to tighten it and keep it detached from the sides of 
the stack, so as to admit a more free circuhi'ion of air. 



3ii89. A btac^rig stage {Jig^ 520.), or scaffold, has been contrived for finishing the 
upper parts of liigh stacks, but it can seldom be requi- 
site when a judicious size of stack is adopted. Tliis 
stage, w'hicli consists of a frame (a) and a movable 
platform (A), easily understood and constructed, is set 
against the stack, when it becomes so high that it is 
inconvenient to pitch on to it from the cross plank of a 
waggon. The platform is commonly fixed by means 
of tlie chain pins and holes, about fourteen feet from 
, the ground, which is about the hciglit of a waggon 
loatl of liay. Were it fixeil lower, it would be of no 
use ; and were it fixed much higher, it wmuld be found 
too high for a man to pitch on to, w'heii the waggon sliould have become nearly empty. 

329C). The term hoiidng is chiefiy applied to crops of the root kind, as potatoes, 
carrots, turnips, tScc. Potatoes being gathered in dry weather are preserved by being 
laid up in heaps, secured from rain aiul frost more particularly, and from the weather 
generally, whether diy, moist, cold, or hot. The mode of doing this in some places is 
to form them into heaps on (be surface of the soil, covering tliem with a thick layer of 
straw, and on that anotlier t)!’ earth. Sometimes also, where the soil is dry, they are 
buried in pits and similarly covered ; but, for common agricultural purposes, by much 
the best mode is to lay them up in a house, securing them fiom all extremes of weather 
by a covering of straw. By this mode they are much more easily got at when a portion 
is wanted, than by any other in use. 

3291 . In housing caiTOlSf and Sivcdish or yellow lurnips^ the same modes may be adopted 
as for potatoes ; hut in housing wdiite turnips, as they are apt to rot when heaped up, the 
best mode is to spread them thinly on any surface covered from the r.iin, but freely ex- 
posed to tlie circulation of air. This motle, it must be evident, ran only be adopted to a 
limited extent, and, indeed, is only resorted to as a precautionary measure during winter, 
wiien frosts, snows, or continued rains, might interrupt the lifting and coiling from the 
fields of the usual supplies for feeding stock. 

3292. Various modes of housing and jn^eserving tliese and other roots, w ill be treated of 
as each particular crop comes into notice in a succeeding Book (VI.). 


Chap. III. 

Scientific Opcratiojis, and Operations of Order and genered Management. 

3293. All the operations which have hitherto been described require to be practically 
kin>wn to every farm servant or operative agriculturist ; the few about to be described 
belong more particularly to the superintendent or master : they may be arranged as 
scientific operations, and oi)eratioiis of order and management. 

Sect. I. Scientific Operations required of the Agriculturist, 

3294. The scientific operations required of the agriculturist are chiefly the measuring 
surfaces, measuring solids, taking the levels of surfaces, dividing lands ; and valuing lands, 
timber, leases, and farming stock. A knowledge of the more common practices of sur- 
veying, measuring, and the calculation of annuities, may be considered as essential to every 
agriculturist, whether farmer, land agent, or proprietor, w'ho is desirous of having clear 
ideas on tlie subject of letting labour, hiring or letting farms, or purchasing estates. 
Such knowledge is not to be expected in detail in this work, but must be procured from 
the ordinary school and annuity books, and is indeed implied in a regular education. 
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All we propose here is to direct the rentier’s attention to the most important points of the 
art of surveying, and lay down the leading principles of valuing agricultural property. 

SuDSFCT. 1. Measurmg relatively to Agriculture* 

• 3295 . The measuring of laml, or other objects, comprises three distinct operations ; viz. 
taking the dimensions of any tract or piece of ground, delineating or laying down the 
same in a map or draught, and calculating the area or superficial contents. The dimcn-» 
sions on a ^.mall scale are best taken by rods of wood, but in all ordinary and extensive 
cases by a chain of iron, being less likely to contract, or expand by changes of temper- 
ature than cord lines or tapes. In measuring a simple figure, such as a square field, 
nothing more is necessary than to take the length and breadth, which multiplied together 
give the superficial area ; but as few fields are square, or even right migled, it becomes 
necessary to adopt some guiding line or form within the field, and from that line or 
form to measure to the different angles, so as to be able, from the dimensions taken, either 
to calculate the contents at once, or to lay down the form of the field on paper, according 
to a certain scale, or proportion to its real size, and from that to take dimensions and 
calculate the contents. The simplest and most accurate mode of ascertaining the contents 
of all irregular figures is by throwing them into triangles ; and this also is the most accu- 
rate mode of measuring and protracting a whole landed estate, ho”'»*ver large. In short, 
a triangle is the form universally adoptctl, whether in surveying a single field, or a whole 
kingdom. To find the contents of a triangle, every body knows that it is onlv necessary 
to multiply half the pel pendicul.ur into the base. These two principles, properly under- 
stood, form the foundation of measuring, protracting, and estimating the contents of 
territorial and all other surfaces. In surveying hilly lands, an allowance is made both 
in protracting them, and calculating their contents, well known to surveyors, and not 
necessary to be enteied into heie. 

3296. In ineasurnig solid hodicsy the rule is to “ find the area of one end, and multiply 
that by the length.” This rule is of universal application, whether to land, as in ex- 
cavating or removing protuberances ; to ricks of corn ; heaps of dung ; timber ; or water. 
The area of one end, or of one surface, whether the end, side, top, or bottom, is found 
exactly on the same principles as in ascert. lining the superficial contents of land ; and if 
the figure tUminishes in the course of its length*, as the top of a rick, or the trunk of a 
tree, the mean length or half is taken as a multiplier. 

3297. Measuring ohjects by the eyc^ though a mode that can never be depended on as 
the foundation for atiy important calculation or tiansaction, yet should be constantly 
practised by young men, for the sake of gaining habits of attention, and ac([uiring ideas 
as to mimhcr and quantity at tirst sight. The principle on vv hich this sort of eye measure- 
ment is acquir<?d, is that of ascertaining the actual dimension of some near object, anil 
applying it as a lucfisure to all the otheis seen beyond it. Thus, if a man is seen standing 
by a post or a tree at a distance, taking the height of the man at five and a half or six 
feet; apply the figure of the man to the tiee, and find how many applications will reach 
its top; that number multijilied by tlie oidinary height of a man, will of course be a 
near approximation to its heiglit. Again, supposing this tree one in a row or avenue, 
then to estimate the length of the avenue, measure the third or fourth tree by the man, and 
measure by the same means the distance of that tree from the first, then state tlic question 
thus : As the difierence between the height of the first and fourth tiee is to the horizontal 
distance between them ; so is the diHereuce between the first and last tiee of the avenue, 
to the length of the avenue. Tii this way, the length and breadth of a field may be 
estimated by observing the height of the hedge at the nearest side, and the ajijiarcnt lu-ight 
at the farthest points. The breadth of ridges and their number, teams at work, or cattle 
grazing, or accidental passengi-rs, are all objects of known dimensions, which may be 
made use of in this way of estimating the contents of lands. In regard to houses, the 
doors, and windows, an l size of bricks, stones, boards, tiles, &c. arc obvious and cciiaiii 
guides. 

3298. The recollectwn of surfaces and (f countrj/ is a matter of considerable interest to 
every one, but especially to the agriculturist. The most effectual mode of impressing 
scenery 011 the memory is by tlie study and practice of sketching landscape. In addition 
to this, it will be useful to pay attention to the natural surface and productions, as kind of 
tree or crop, hills, valleys, flats, lakes, rills, SsC . ; also to the distant scenery, as whether 
flat, hilly, cultivated, waste, woody, or watei-y ; wdiat processes are going on; what the 
style of houses, dress, &c. Having attended to these details, the next and the most im- 
porta&t aid to the memory is to recollect w^Jiat poition of country already known to us it 
most resembles. 

".3299. In endeavouring to recollect the surface and objects composing an entire estate^ some 
leading central object, as the house, should be fixed on, and the bearings of other objects 
relative to it ascertained in idea. Then, either liy going over the estate, or by a favourable 
poiition on the house-top or some other eminence, the outline of tlie fields, or other 
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scenery nearest the liouse, may be taken down or remembered, and also the distant 
scenery, or that exterior to the estate. In riding through a country wliich it is desired to 
recollect, a sketch should be made in imagination of the road and tlie leading objects 
adjoining ; another of what may be called the objects in the middle distance ; and, finally, 
one of the farthest distance. If, instead of the imagination, a memorandum book were 
used, and the sketches accompanied with notes, the country examined would be firmly 
impressed on the memory. In this way temporary militiiry maps are formed by the 
engineers of the army in a few hours, and with astonishing accuracy. 

SuasECT. 2. Taking the Levels of Surfaces* 

3300. LeveUingj or the operation of taking the levels of surfaces, is of essential use in 
agriculture, for ascertaining the practicability of bringing water to particular points in 
order to drive machinery ; for irrigation ; for roads led along the sides of hills ; for 
drainages, and various other purposes. There are few works on the earth’s surface more 
useful, grand, and agreeable, than a road ascending, passing over, and descending a 
range of steep irregular mountains, but every where of the same and of a convenient 
slope ; next to tliis is a canal passing through an irregular country, yet every where on 
the same level. 

3301. Tiuo or more places are said to be oti a true level, when they arc equally distant 
from flic centre of the earth. Also, one place is higher than another, or out of level with 
it, when it is farther fiom the centre of the earth : and a line equally distant from that 
centre in all its points, is called the line of true level. I lencc, because the earth is round, 
that lino must bo a curve, and make a part of the earth’s circumference, or at least be 
parallel to it, or conccntrical with it. 

3302. The line of sight given by the operation of levelling is a tangent, or a right line 
perpendicular to the semidiamefer of the earth at the point of contact, rising always 
higlicr above the true line of level, the fiirther the distance is, which is called the apparent 
line of level, the dilferenee of which is always equal to the excess of the secant of tlie arch 
of distance above the radius of the earth. 

3303. The rnmvinn methods of levelling are sufficient for conveying w ater to small dis- 
tances, <Sj,c. ; but in more extensive operations, as in levelling for canals, which arc to con- 
vey water to the dislancc of many milefs, and sucli like, the dilferenee between the true 
and (he apparent level must be taken into the account, wJiich is equal to tlic square of 
the flislancc betAvecMi the places, divided by tbc diameter of the earth, and consc({iiently 
it is always j)roportion,il to the S(juarc of the distance ; or from calculation almost eight 
inches, for the height of the apparent above the true level at a distance of one mile. 
Thus, by proporlioning the excesses in altitude according to the squares of the distances, 
tables showing the height of tlie apjiarcnt above the true level for ever^ hundred yards 
of distance on the one hand, and for every mile on the other, have been constructed. 
(See Dr. Hutton's Mathematical Dictionary, art. Level.) 

3301. The operation of levelling is performed by placing poles or staves at different parts 
or points from wliich the levels are to be taken, witli persons to raise or lower them, 
according to circumstances, when the levelling instrument is properly applied ami 
adjusted. In describing the more common levels used in agriculture (2497.), we have 
also given some account of the mode of iiMiig them for common purposes. Their use, 
as wx41 as that of the different kinds of spirit levels, will be belter acquired by a few 
hours’ practice with a surveyor than by any number of woids : ami indeed in practice, 
wdieiiever any very important point or scries of levels is to be taken, it w ill commonly be 
found better to call in the Jiid of a land survejor than to be at the expense of implements 
(o be seldom used, and with which errors might easily be made by a very skilful person 
not accustomed to their frequent use, 

3305. Levelling to produce an even line {fig. 521.), as in road-making, whether that 
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and so transferring the points by horizontal levels to the proper line. Straight rods are 
the ready means of measuring down, and tlie jioints must be marked by hillocks or hol- 
lows (A), or by smooth-headed stakes driven into the surface, and protruding above, or 
sunk under it, according to the obstructions. 

3306. I.ines of uniform declivity or acclivity ( //g 521. c, c, e) are readily formed on the 
same principle. In this and the former case, the common level and tlie horning pieces 
(a and d), with measuring-rods and stakes, are all the instruments required. 

SuBsECT. 3. Division and laying out of Lands* 

3307. The division of lands is one of the most important and not the least didicult 
parts of the land surveyor’s art. In intricate cases, as in (he subdivision of large estates 
or commons, the professional surveyor Avill generally be resorlcd to ; but it is essen- 
tial for the land-steward and proprietor, and even for the farmer, or professional 
cultivator, to know the geneial principles on wdiich this business is founded. 

shall therefore shortly develope these principles from Dr. Hutton’s valuable Dictionary, 
and next olfer some general rules of our own for ordinary cases of tlividing and laying 
out lines. 

3308. Tn the division of covitvons, after the whole is surveyed and cast up, and the 
proper quantities to bo allowed for roads, &C. deducted, divitle tiie not rjuantity remain- 
ing among the several pioprietors, by the rule of fellowship, in propoition to the real 
value of their estates, and you will thereby obtain their propoitional quantiiJcs of the 
land. But us this di\ision supposes the land, w'hich is to be divided, to be all of mi 
equal goodness, you must obscr\e, that if the pait in wliich any one’s share is to be 
marked olFbe better or worse than tlie general mean quality of the laud, then you must 
diminish or augment the quantity of his share in the same proportion. 

3309. Or divide the ground among the claimants in the direct ratio of the valve of 
their claims^ and the inverse ratio of the quality of the ground allotted to each: that 
is, in proportion to the quotients arising from the division of the value of each person’s 
estate, by the number wliich expresses the quality of the ground in his share. 

3310. But these regular methods cannot always be put in practice ; so that, in the 
division of commons, the usu.il way is to measure separately all the land that is of 
different values, and add into two sums the contents and the values; then tlie value 
of ev'cry claimant’s share Is found by dividing the whole value among them in pro- 
portion to their estates ; and lastly, a quantity is laid out for each person, that shall bo 
of llic value of his sliarc before found. 

3311. Tl is requited to divide any given quantity of ground) or Us value, into any given 
number of qmrt^, and in proportion to any given number. — Itiile. Divide the given 
piece, or its value, as in the rule of fellowship, by dividing the whole content or value 
by the sum of the numbers expicssing the proportions of the several shares, and inul- 
tijilyiug the quotient seveially by the said proportional numbers for the respective shares 
required, when the land is all of tlic same quality. But if the shares he of diflerent 
quiilities, then divide the numbers expressing the proportions or values of the shares, by 
the numbers wliich express tlie qualities of the land in each share; and use the quotient 
instead of the former proportional numbers. 

Ex 1 Tf the total of a common be 2700/ it is required to deter- 
mine (ho values ui the shares ot the three elaimants A, H, t', whose 
estates aie of these values lO.tMiO/ , l'»,(XK)/, ami a/i.OOO/ 'J'lio estates 
bcinj; in projMirtion as the tiuinbers 2, 3, 5, whose sum is 10, we shall have 
2,000 — 10—2.70; vvhuh being severallv muUifdied by 2, .3, .7, the products 
500, 770, 1270, aie the values ot tlic s'haioa required 

Ej 2 U is required to divide .300 acres ot land nuiong A, B, C, D, E, 


hares as annexed 

£x. 3. It is required to diMiie 7S0 aeres among A, B and C, wliosp estates arc 1,000/,, 3,000/, and 
4,0(X)/ a year; the ground in then !>harcs being worths, H, and 10 
shillings the acre respectively. Here tll^ir claims are as 1, 3, 4 : and 
the qualities ot their land arc as 5, 8 , 10 j therefore their quantities 
inii.st be as one litth, three 'ghths, two fifths; or by reduction, as 
8, 1.7, If) hfow the sum of these numbers is 39 ; by which dividing the 
780 acres, the quotient is 20, which being multiplied severally by the 
tlirec numbers 8, 1.7, J»), the three products are ICO, 300, 320, for the 
8hurc.s of A, B, C, respectively. 

3312. To cut cf from a plan a given number of acres, 
i^’C. by a hue drawn from any point in the side of it. — 
Ride* liCt a {fig. 522.) bo the given point in the 
plan, from wiiich a line is to be draw'n cutting off suppose 
5 ac. 2 r. 14 p. Draw ah cutting off the part ah c as near 
us can bo judged equal to the quantity proposed ; and let 
the true quantity of a be, when culcidated, he only 4 ac. 
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3 r. 20 p. which is less than 5 ac. 2 r. 14 p. the true quantity, by 0 ac. 2 r. 34 p. or 
71,250 square links. Then measure a b, w4iich suppose = 1,234 links, and divide 
71,250 by 6 17, the half of it; and the quotient, 115 links, will be the altitude of the 
trian^rle to be added, and whose base is a, 6. Therefore, if upon the centre 6, with the 
radius 115, an arc be described, and a line be drawn parallel to a, b, touching the arc, 
and cutting 5, d in d ; and if a, d be drawn, it will be the line cutting off the required 
quantity a, d, c, a. On the other hand, if the first piece had been too much, then d 
must have been set below 5. In this manner, the several shares of commons to be 
divided, may be laid down upon the plan, and transferred thence to the ground itself. 

3313. Tiie simplest mode of dividing lands, and that by Mch the agriculturist will make 
fewest errors, is by tfial and coi-rection. Thus, supposing a piece of unenclosed land of 
ii regular shape to contain thirty-eight acres and a half, and it is desired to lay it out in 
three fields, each of the same extent. Take a plan of the field, and lay it down on pa))er; 
divide it into three parts as near as possible by the eye ; then ascertain the contents of 
one of the outside divisions, which will be either somewhat too little or too much. Sup- 
pose it too little by half a rood ; then, as the length of tlie straight line of the division is 
1000 links, and 1000 links in length and 100 in breadth make an acre, and as half a 
rood is the eighth of an acre, it follow's that by extending the line the eighth part of 1(X) 
links, or 12*4 links at both ends, or 24*8 links at one end, the requisite quantity will be 
added. Then go through the same operation with the projected field on tlie other 
extreme of the plot ; and this being corrected, the middle field must necessarily be of the 
exact contents of each of the two others : but to prove the w hole, tiiis field also may be 
tried in the same manner. 

3311. In dividing a fueld with a view to sowing difirent crops in certain proportions: 
say, for example, one acre and a half of common turnips, one acre of Swedish turnips, 
three quarters of an acre of potatoes, and five acres of peas. Suppose the field a 
parallelogram or nearly so; then first ascertain the lengtli of the ridges, and next state the 
question thus . — Such a length being given, required the breadth to give a fourth of an 
acre — that being the smallest fraction in the proportions to be laid out; then, if the 
length of the ridges be ten chains, tlie breadth requisite to give a quaiter of an acre w'ill 
be 25 links; conseijiienlly, a breadth of five times tliat space will be required for the 
common turnips ; four times for the Swedish turnips ; three times for the potatoes ; and 
twenty times for the peas. 

3315. In all moie inhicutc cases, first lay down the plan of the space to be divided on 
paper, to a large scale, say a chain to an inch; then cover the paper with lines, drawn 
so as to form squares, each square containing a ceAain niimbei of feet and yards, or say 
a pole each; then on these squares adjust the figure, whatever it ina;^bc: thus, sup- 
posing it desired to lay out a thicket of trees on the face of a hill, the outline of which 
shall resemble the outline of the profile of a horse, dog, or say a human head, and yet 
shall contain only one acre: lay down the outline of ihe horse or head on a large scale, 
and divide it into scjuaics ; then by trial and correction ascertain w'liat each square must 
necessarily contain. Say tliat there are 130 entire squares and 40 parts of squares, 
making up in all ICO squares ; each of these squares must of course contain exactly one 
pole, or 625 links, and tJieir sides tlie square root of tliat number, or 25 links. From 
tliesc data it is easy to lay down the figure with pcifcct accuracy. 

3316. 77/(7 laijLng out lines on lands, for the purposes of roads, fences, &c. requires to 
be well understood by the .'igricultiirist. On a plain surface, the business of tracing 
straight lines is cUcclcd by a series of poles, so placed that the one nearest the eye con- 
ceals all the rest. Wlicrc a straight line is to he indicated among objects or inequalities 
not more than fifteen or twenty feet high, its plan or track on the earth (a, b,Jig* 523.) 
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may be found by the use of poles a few feet higher than the elevation of the obstruc- 
tions, the director being placed on a step-ladder, or other elevation, at one end. Where 
this method cannot be adopted on account of the height of the inequalities, the line must 
either be formed along the summits of these inequalities, which may be done if they arc 
houses, hills, or trees ; or parallel lines (c, d, c) formed where practicable, and the main 
line found by otf-sets (y*, g, h) from those collateral lines at such places as are suitable. 
A third method, but one not always perfectly accurate, is to hike a plan of the field or 
scene of operations, and on this to set out the proposed line ; then, by ascertaining its 
bearings and distances relatively to the obstructions, it may be transferred from the paper 
to the ground. In carrying straight lines through woods, lanterns liave been used ; but 
a much more correct method is to elevate poles above the surface of the wood. 

3317. Continuous lines may always be made perfectly straight, however irregular the 
surface, by following the same parallel as indicated by points of the compass, or by the 
shadow of the operator during sunshine. If the needle does not move, or the shadow of 
the spechitor be always projected at the same angle to his course, the directio)i in whicli 
he walks, in cither case, must be straiglit. The mode of foiming right lines in such 
circumstances being understood, the formation t»f right-lined figures is merely a repetition 
of the process, uniting each side by the required angle. 

3318. Curved lines on irregular surfaces arc in general only lo he laid down by the 
previous establishment of straight lines; liist, leading straight lines, and next secondary 
straight lines, which shall form skeletons lo the ciiives. A second mode, and, on a large 
scale, by much the most certain, is to find the leading ])oints of the curves, by trian- 
gles from a known base or known bases ; but as both modes are rare, they need not be 
enlarged on. 

Subsect. 4. JUstiniating Weight, Poieer, and duanliltcs 

3319. Ascertaining the lecight of ohjcils is a pait of agricult uial knowledge, no less 
necessary than that of measuring their su)ieilicial or solid contents. Tn all ordinary 
cases, as of grain, roots, bundles of straw, bushels of lime. Sec., this is best done by 
a common steelyard, suspended from a beam or a triangle of three posts. Cart or 
waggon loads are weighed oU those well-known platfoims sunk Jii the ground at toll 
gates ; or sometimes by steelyaids on a very large scale. Cattle are ivelghed by madiiiies 
of a particular kind, which iiaic been aheady described {iioGG. to if.'Jh’S.). TIjc w'eigli- 
ing of cattle and grain chiefly coiiceins the farmer; and is of consequence, in the first 
case, to ascertain llie progi e^s of iatteni ug animals, or the eight of those ready for llie 
butcher ; and, in the second, to detCTmine the quantity of Hour that may be produced 
from a gi>eii quantity of grain. 

3320. Estimating the (juaiUih/ of power requisite lo dnuv any implement or muvhinc is 
performed by tlie inlerveutioii of the tiraught machine already described (2.j()3.), between 
the power and the implement. It would not be diflicult to construct all ngiicultural 
implements witli a fixed draught-machine and index, wdiich would at all times, when 
they were at work, shew the amount of power employed in moving them; hut such an 
arrangement Vvoiild be of little use. 

3321. Estimating the quantlti/ (f work w'liich servants and cattle ought to perforin in 
a given time, is an art tliat ought to be familiar to every agiiculturist. In geiuial no 
absolute rule can be laid down, because so much di‘[)ends oil soils, roads, c.ittle, and 
other circumstances; but in every particul.ir case, the rate or inaiket price of labour per 
day being given, and the quantity of work ascertained which a man can Jaiily peifoim 
in a certain time, a rate per yard, pole, or acie, or per solid quantity if materials are to 
be moved, can easily be determined on. A farmer should know by memory the number 
of ridges or of single furrows, or bouts, whicli it requires to make an acre on every field 
of his farm. This will aid liim in every operation that requires to be perfonned on these 
fields, the quantity of manure, seed, ploughiiigs, harruwings, hoeings, mowing, reaping, 
raking, &c. ; as well as in estimating the produce, whether corn, hay, roots, or the num- 
ber of cattle or sheep that may be grazed there for any given time. 

3322. Riml work, ditching, hedging, draining, trenching, ^t’. ought lo be subjected to 
similar calculations, so as if possible to let out all work, not performed with the master’s 
own men and cattle, by contract or quantity, instead of by time. As spade work is 
nearly the same in most parts of the country, certain general rules have been laid down 
by canal contractoi*s and others, which, though seldom strictly followed up, it may 
be useful to know. Thus in moving ground, as in digging a drain or the found- 
ations pf a building, if the soil is soft, and no other tool than the spade is necessary, 
a roan will throw up a cubic yard of 27 solid feet in an hour, or 10 cubic yards 
in a day. But if picking or hacking be necessary, an additional man will be required ; 
and very strong gravel will require two. The rates of a cubic yard, depending tlius 
upon each circumstance, will be in the ratio of the arithmetical numbers 1, 2, 3. If, there- 
fore, tile wages of a labourer be 2s. Gd. per day, the price of a yard will be 3d. for 
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cutting only, 6d. for cutting and hacking, and 9^^ when two hackers are necessary. In 
sandy ground, when wheeling is requisite, three men will be required to remove JJO cubic 
yai’ds in a day, to tlie distance of 20 yards, two filling and one wheeling ; but to remo\c 
the same quantity in a day, to a greater distance, an additional man will be required for 
every 20 yards. 

3323. 2'o find the price of removing any number of cubic yards to any given distance : 

Divide tlie cu stance in yarns by 20, which gives the number of w'heelers; add the two 
cutters to the quotient, and you will have the w'hole number employed ; multiply tlie 
sum by the daily wages of a labourer, and the produce will be the price of 30 cubic 
yards. Then, as 30 cubic yards is to the whole number, so is the price of 30 cubic yards 
to the cost of the whole. Example. — What will it cost to remove 2,750 cubic yards 
to the distance of 1 20 yards, a man’s wages being tluce shillings per day ? First, 120 
20 = 6, the number of wheelers; then + 2 fillers = 8 men employed, which, at three 
shillings per day, gives twenty-four shilling- as the price of 30 cubic yards ; then 30 : 
24 2,750 and 24 x 2,750 4- 30 = 110/. 

Subsect. 5. Estimating the Value of Agricultural Labour and MalcrialSi Rents and Tillages* 

3324. Estimating the value of work done is a necessary part of agricultural knowledge, 
and is founded upon the price of labour and the time of performance. The price of 
labour is every where determined by the operations of the public, and therefore in any 
given case can seldom admit of much diireience of opinion. In a tlieoretical \icw of the 
subject the proper wages for a labourer in England has been considered, for ages, to be 
a peck of w'heat ; and that of a horse the amount of his keep, expenses of a year’s shoeing, 
and ten per cent, on his value or cost price at a fiilr age, added together, and divided by 
the number of days such horse is su^jposed to work in a year : this biiiigs the value of 
the day’s wwk of a horse to. something more than once and a half the value of the day’s 
W'oik of a man ; so that &u])posing a labourer’s wages two shillings per day, a man and 
a pair of horses w’ould be w'orth eight shillings per day. This, however, it must be ac- 
knowledged, is a calculation not always to be depended on, as local circumstances con- 
tinually intervene to alter tlie proportions. In all cases of valuing labour, therefore, all 
that the valuator can do is to ascertain the local price, and to estimate from his own 
ex])ericnce the time requisite to perform the work. 

3325. In estimating the value of labour and vialerialsi considerable difficulty occurs in 
some depaitmcnts of agriculture. Thus, in valuing fallows and sowm crops it is often 
a nice point to determine satisfactorily the value of the manure or other dressings ; and 
in valuing the tillages, or the condition of the aiable lands of an out-going tenant, regard 
must be had not only to the actual number of ploughings a field may have been subjected 
lo the preceding or current year, but to ibe position which the state of thift field holds in 
file rotation, and to the value which may still be in the soil from manures or limings given 
to former crops. Supposing a field fallowed, limed, and dunged in the year 1820, and 
tliat when it fell to be valued in the spring of the year 182'J, it was drilled witli beans on 
one furrow, it would be no adeipiatc compensation for the tenant to be paid for one 
ploughing, the beans, and the drilling; the fallow, the dung, and especiajly the lime 
given in 1820, must be considered as extending their influence even to lliis crop, and 
therefore an allowance ought to be, and generally is, made for these three articles, besides 
the mere value of the labour and seed. What this allow'ance should be it does not seem 
easy to determine : land valuers and appraisers have certain lules wdiich tiiey go upon, 
which are known to few but themselves, but wliicb, having ourselves been initiated in 
the business, we know to differ considerably in different parts of the country. Some 
calculate that the value of dung extends to the fourth year, and declines in a geometrical 
ratio, or in the proportion 1, 2, 4, 8; others limit its ciFects to three years. Lime is 
allowed in some places to produce effects for three years only, and in others, especially on 
new lands, for twelve and fourteen years ; and its value is generally supposed to decline 
in the proportion of 1, 2, 3, &c. Naked fallow is generally considered as of benefleial 
influence for five years, where it occurs every seven or eight years, and shorter peiiods in 
proportion. A crop sown on a single furrow^ after a drilled c-rop which has been manured, 
is considered as partaking of the manure or other dressings according to the extent to 
wliich these have been given, and generally in llic same ratio as in niaiiiired fallow's. 

3326. In estimating the value of materials aloncj tlie first thing is to ascertain their 
quantity, and the next their market price. Thus, in the case of heaps of manure, the 
cubic contents must first be found, by itnding the area of the base of the heap, and its 
mean depth, and multiplying the one into the other ; next, the quality of the material 
must be examined, and the expense of p;irchasing it in the nearest towm or source of 
purchase, with the addition of the expense of cai riage to the spot where it lies, Ricks, 
whether of straw or hay, are valued in a similar manner. Crops in a growing state are 
valued according to what they liave cost, including tillage, manures, seed, rent, taxes, 
and other outgoings, and ten per cent, on the outlay of capital ; crops arrived at xnatu« 
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rity are valued according to their quantity and quality, deducting tlie expenses of reap- 
ing, threshing, &c. In coal countries an allowance is made for thorn-hedges which 
have been newly cut ; but the reverse is the case where fuel is scarce, an allowance 
being made acconling to the quantity of brush or lop on the hedge. The lop of pollards, 
and primings of hedgerow trees to a certain height, are generally valued to the tenant ; 
but a better mode is for the landlord to take the timber trees entirely under his own 
management. 

3327. In valuing live stocky a variety of circumstances require to be taken into con- 
sideration. The value of all young animals may be considered as prospective ; the chief 
value of others depends on their breeds ; of some, on accident or fashion ; and of fed 
animals on tlieir actual value to the butcher. l)i aught cattle may be valued on an ab- 
stract principle, derived from the probable value of their lives and labour ; but in general 
nothing is to be depended on but a knowle<lge of the market price, and this ought to be 
familiar to every valuator. 

3328. In valuing buildings^ regard must be had to their absolute use as such, and to 
their effect on the value of surrounding projierty. In the case of buildings merely 
useful as farmeries, it will sometimes happen that more buil(iings are erected than the 
most approved mode of husbantlry requires, as in the case of large barns and granaries, 
ornamental pigeon-houses, &c. : these eaii be valued on no o*hnr principle than tijat of 
the value of the materials, supposing them taken down ; and, in regarfl to an in-coming 
tenant, they arc to be considered as a dravvback, ratlier than as of any vai'u* 

3329. In valuing orchards^ hop-grounds, nsirr plantalions, and similar crops, it is usual, 
for the first two or tlirec years after planting, to allow' only the cost, rent, all outgoing.'!, 
and ten per cent, on their amount; but afterwards, tlie trees and plants having taken 
with the soil, and promising abundant crops, tJiey are valued prospectively in the mode 
in w'hich w’e shall next dcsciibe as applied to young plantations of timber- trees. 

3330. In valuing young plantations, when they are only of two or tliroe years’ growth, 
it is usual to proceed as in valuing orchards; but aftei wauls, when their growth is be- 
coming rapid, and the fences in a sufficient state, the plantation is valued prospectively 
in the following manner : — The contents being know n, and the number of healthy young 
trees per acre ascertained, tlien their value at any dist.irit peiiod, not exceeding twenty 
or twenty-five years, is estimated; and whatever sum that estimate amounts to, the pre- 
sent value of that sum will give an idea of the value of the plantation, allowing liberally 
for accidents to the trees, and othei unforeseen circumstances. Thus, suppose a plant- 
ation of oaks, intended as cojise, or actually established as such, to lia\e grown four 
years, its present value would he next to nothing; but if arri\etl at its twentieth year, 
it would fetch fifty ])ounds per acre. 'I'lieii tlie question is, reijuired the present value 
of fifty pounds due sixteen years hence, the maiket price of money being five per cent. ? 
and tin's, according to any of tlie modern annuity tables (say Bnylcy\ 4to. 1808. tab. iv.), 
is 22/. 185. This principle is applicable to all kind of valuing by anticipation ; and there 
is no other mode of valuing applicable to young plantations. 

3331. In valuing saleable trees, their number per acre, or their total number, being 
ascertained, an average value must be made of each tree, according to its worth as fuel, 
limber, fence- w'ood, bark for the tan-pit, and other paiticulars, due allow' .nice being made 
at the ^me time for the expenses of felling, cutting up, soiling, cariiage, &c. The 
usual practice in this case, as well as in the valuation of copse- w'oods, will be given in 
treating of wood-lands in the succeeding Part of this work. 

3332. In valuing fields for rent, regard must be had to their soil and subsoil, as of the 
greatest importance ; next, to their aspect, form, length, and style of ridges ; and, lastly, 
as to the sort of crops or rotation which may be followed on them, and their state of cul- 
ture. Supposing the valuator to decide in his own mind as to the rotation, his next 
business is to calculate the expense and produce of the whole course ; and after deduct- 
ing all expenses whatever, and ten per cent, per annum on the capital employed, the 
balance may be considered as the rack-rent which such a field may afford. 

3333. In valuing a farm for rent, each field must be valued separately in the manner 
above stated, and a particular rent per acre determined for each field, from which an ave- 
rage rent can be made out for the whole farm. In ~oine cases it is customary to value 
tlie farm holdings, dwellings, yards, gardens, &c. ; but when that is done, a sum in pro- 
portion to their value is deducted from the supposed profits as houseliold and other ex- 
penses, so that no advantage is gained by it. It is by means of those buildings, threshing 
machine, and other conveniences, that so much can be paid for each field ; and therefore 
to pay for the buildings, and pay also for their advantages, would he unjust. It must be 
further obvious, tliat a great variety of other considerations must be taken into account 
before even the value of a single field can be ascertained, such as distance from markets, 
roads, parochial and country towns, price of labour, &c. But after all, it is seldom that 
land is taken or let on such valuations ; rent, like price of every kind, depending more 
on the quantity of land in the market, and the number of tenants in want of farms, than 



Book V. 


VALUING RENTS AND TILLAGES. 


541 


on the real value of land. This, indeed, often tends to the ruin of farmers, by obliging 
them to give higher rents than the land can bear ; but the same thing takes place in every 
other trade or profession. 

3334. The amount of Ike rent of lands is commonly determined in money alone; but 
owing to the fluctuations in the value of this commodity, rents are in some places made 
payable partly in money, and partly in corn (or beef or wool in some cases), or in money, 
and the money value of a certain quantity of produce per acre. In some cases the money 
value of the produce is determined by its price in the district for the current or preceding 
year; and in other cases by an average of the money price for the preceding three, five, 
or seven years. This plan has, within the last seven yeai . been adopted in many parts 
of Scotland, and been generally approved of, both by landlords and tenants. There is no 
plan that will iu every year be }>erR‘Ctly equitable ; and for this reason many consider the 
money rent as on the wliolc the simplest and best, as it certainly is that which occasions 
least trouble to all parties. 

3335. The valuation of leases well deserves the study of the culturist, and especially 
of the farmer, who may often wish or find an opportunity of purchasing a renewal of his 
lease, or have occasion to dispose of an improved rent, or, in other w ords, sub-let his farm 
at a profit. It is customary, in many parts of the kingdom, for landlords to compound 
with their tenants, by accepting a sum of money paid down in place of advancing the 
rent at the expiration of a former or a current lease. To be able to point out the exact 
amount of the sum to be paid iu any transaction of this nature, according to the annual 
profit, and the number of years for which the lease is to be granted, must obviously be 
particularly useful. The valuation of church leases and of college lands is of not less 
importance, as tJiese for the most part arc let on tw enty-one years’ leases, renewable for 
seven years longer at the end of every seven years ; or on leases for lives, every life being 
renew able as it drops, for a certain sum to be determined according to the age of the life 
to be [Hit ill, and the value of the lands. 

333(). The principle on ichich all calculations as to the value of leases are made, is as 
follows : — A sum being fixed on, wdiicli is considered or agreed on as the worth or profit 
wliich the tenant luis in the lease, and the time which the lease has to run or for which it 
is to he reiiew’cd being agreed on, then the purchaser of the lease or of the renewal pays 
down to the seller the present value of an annuity equal to the profit or worth, reckoning 
money at its market price, or at what is called legal interest. Thus, should it be suitable 
to the convenience of both parties to renew a lease of tw'cnty-onc years, of which only one 
year had expired, the tenant ought to pay the landlord 7s. 2d. for every pound of profit 
he has in the lease. Should it lie asked liow' the tenant is to pay the landlord only 7s. 2d. 
out of each pound that he had of profit in the one year that lias elapsed, jt is answered, 
that the landlord had no right to receive the 7s. 2d. until the expiration of twenty years, 
which is the number the lease lias yet to run; and that this sum of 7s. 2d. laid out at com- 
pound interest, at 5 per cent., payable yearly, would, at tlic end of tw'cnty years, amount 
exactly to U. ; so that the landlord has recei\cd just the amount of what he w as entitled 
to, and no more. 

3337. Or, as the most customart/ period at ivhich to renew, during the currency of a lease 
of twenty-one years, is when seven years have elapsed, then the exact sum that ought to 
be paid for adding seven years will be 21. 18s. 5d. for every ll. of annual profit, because 
21. 18s. 5d. laid out at compound interest, will, in tw’enty-one years, the length of lease 
obtained by paying it, amount exactly to 71., the profit that would have accrued to the 
landlord during the seven years of renewal. 

3338. The method of determining all questions as to the renewal of leases, sale of profits 
on sub-leases, &c. is easily learned from the common books of arithmetic; and the value 
of lives from tables composed from a long series of observations in different places, as at 
London, Northampton, 8cc. But practical men can seldom have recourse to so tedious 
a method as calculating for themselves, by which, for w^ant of daily practice, serious errors 
might be made. They tliercforc have recourse to published tables on the subject, by 
which the most intricate questions of this kind may be solved by the humblest individual 
who can add and subtract, in a few minutes. The tables in most repute at present are, 
Salle fs Tables for the Purchasing and Renewing of Leases, 1 807 ; Clarke's Enquiry into 
the Nature and Value of I.casehold Property and Life Annuities, nnth many 7'«Wc5,1806; 
and thcilP is a useful pocket coTn]icndium entitled, Tables for the Purchasing of Estates, 
I, eases, Annuities, aiid. the Renewing of Incases, byVf. In wood, London, 1811. There is 
a recent work on The Valuation of Rents and Tillages, by J. S. Bayldon, which is the 
best of its kind extant. 

3339. The questions following, and others of similar importance to agriculturists, and 
indeed to all men of property, may be answered from these tables. 

Question, What sum must be paid down fora lease for twenty.oiic years to make five per cent, and get 
back the principal ? 

Answer. Twelve years and three quarters’ purchase of the annual rent. 
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Q. What sum ought to be paid for a lease granted on a single life aged thirty, to make four per cent and 
get back the principal ? 

A. Fourteen years and three quarters’ purchase of the clear annual rent. 

Q. What sura ought to be paid for a lease held on two lives of twenty and forty years, but determinable 
on the death ol cither, to pay live per cent, and get back the principal ? 

A. Ten years’ purchase. 

Q. What sum ought to be paid for a lease held like the last on two lives of twenty and forty years, but 
to continue during the existence of either of the lives, to pay live per cent and get back the principal? 

A, Sixteen years’ purchase. 

U. What sum or tine ought a tenant to give for the renewal of four years lapsed in his lease often years, 
in order to make seven iK>r cent interest of his money and get back the principal ? 

A. Two years and a quarters’ purchase of the annual value or clear profit which he makes of the 
holding. 

Q. A fanner is offered a lease during the life of a person aged thirty years, to what term certain is that 
coubidcred crjuivalcnt ? 

A. Twenty. one years. 

Q. In a lease held originally on three livei, but of which one is dropped, the ages of the lives in pos- 
session being forty and sixty ^ what sum ought the tenant to pay for passing in a new life, aged fifteen, in 
order to make five jicr cent, interest and return the principal/’ 

A. Three years and a quarter of the clear improved rent or profit which he has in the lease. 

Q. A. has an estate in land and houses let for 105/. per annum He wishes to sell the reversion of this 
rent after the de.ath of his fiither aged sixt y. H vc years, nis wife aged forty-one, and himself aged forty-three ; 
required the sum that must be paid by the purch.aser ■' 

A. The father’s life is wortii ten years; the wife’s twenty ; .and his own eighteen years; say twenty- 
one years ; ab the probable period at winch the property will fall to the purchaser ot the reversion. Then 
the value to the latter is the present value of an annuity of 1051. a year, duv. twenty-one years hence. This, 
calculating interest at 5/. per cent , is 761/. 5s , and at 4/. per cent. 11.75/. 

3340. In the vnluatum of freehold landed proprrli/, the clear annual v.ih'c imist first 
be ascertained by a iiiinuto examination of every part of the estate, ana of every 
iiitcnial and external circumstance alFecting it. An estate may be neglected, or un- 
derlet on short or long leases, or overlet by moans of bonuses, or favourable conditions 
given to the tenants ; or it may be burdened by p.irocliial taxes : tliese, and a iiunilHr 
of other circumstances, require to be taken into consideration in determining its annual 
value. The annual value is ol'teii difFeicnt from the annual pioduce; and therefore, in 
making a calcidatioii of the sum to bo paid for an estate, the difference between them 
forms an e.ssciitial p.art of tlic data. Thus, an estate of I he cannual value of 100/. may 
be let on a lease of which fourteen yeais and a half were unexpired for 80/., in which 
case tliere must be deducted from the price the present value of an annuity of 20/. for 
fourteen years and a half, 'riius, if twenty-five years’ purchase or 2500/. was the jirice 
agreed on, there must be deducted 2CK)/. 

3341. In delcrniiuing the sum to be paid fir estates in perpefuiti/ there are no guides of 
universal api»Iicatiori but the sUvtc of the market and public opinion. However, a sort 
of abstiact principle has been l.iid down as applicable to this country, wliicli it may be 
TV'orth while to notice. N. Kcnl, a land agent of much experience, says (limts to 
Gentlemen of Landed Properfi/i &c., 1793, p. 2t)i>.), “ the want of a criterion to dcicimine 
the price of estates creates doubt, and doubt impedes the transfer ; any thing, therefore, 
tliat can aid the juiriiosc of passing estates from one person to another with the greater 
facility, may be projierly introduced lierc.” Suppose tlicn that the gradual scale, by 
way of an outline, be taken uj) thus ; — When the funds stand pretty steady at four per 
cent, tlie standard of mortgages may be considered at four and a half: tlie fee simple 
on the nett return of land ought then to be current at three ; copyholds of inheritance 
upon a fine certain, at three and a half ; copyholds, with a fine at the will of the lord, at 
four. This general rule is short, and may be registered in the mind of every man of 
business. At the same time Kent slates, that “ nineteen times out of twenty, estate.s 
are bought and sold upon round numbers.” 

3342. In making calculations of the value of estates, the following rules deserve notice 

In order to know the number of years’ purchase thtal ought to be given for an estate in 
perpetuity, according to tlie several rates of interest which the purchaser may wish to 
make of his money, it is only necessary to divide 100 by the rate of interest required, 
and the quotient will .show the number of ye.ars’ purcliasc that ought to be given. 

.3343. With respect to the value of freehold e.states, or the gross sum which ought to be 
paid for the same, Hailey observes, we may cither multiply the number of years purchase ^ 
found as above, by the annual rent of tlie estate, or we may “ multiply the annual rent 
of the estate by 100, aiiil divide the product by ti c rale of interest which we propose to 
make of our money; the quotient will be the sum required.” For example, the sum 
which ought to be paid for a freehold estate of the clear rent of DO/, per anniini, so that 
the purchaser may make 4 per cent, interest of his money, is found either by multiplying 

by 90^ which gives 2250/. for the sum required ; or by multiplying 90 by 100, which 
produces 9000, and then divifling tliis product by 4, which gives 2250/. as before. The 
first way is the most cxpi’ditious, where the number of years’ purchase is an even quan- 
tity ; but the latter will be found the most ready, where the number of years’ purchase is 
a fractional quantity, or is not precisely known. Thus, the gross sum whicli ouglit to he 
paid for a freehold estate of the clear rent of 1 50/ per annum, in order that the purchaser 
may make 7 per cent, interest of his money, is found by multiplying 150 Iry 100, which 
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produces 15, OCX), and then dividing this product by 7^ which gives 21422. 17s. 2d. for the 
sum required : now if, in answering this question, we had begun by finding the number 
of years’ purchase which ought to have been given for the some, the process would have 
been rendered much more tedious and intricate. 

3344. In order to find the clear annual rent which a freehold ought to producet so as to 
allow the purchaser a given rate of interest for his money, w'e must “ multiply the gross 
sum paid for the same, by the given rate of interest, and then divide the product by 1(X) ; 
the quotient of which will be the annual rent required:” thus, if a person gives 59402. 
for a freehold estate, and he wishes to make 6^ per cent, interest of his money, then 
5940 multiplied by 6*‘5, will produce 38,G10, wliich, divJdvid by ICX), will quote 38G*1, 
or 3867. 2.v., for the clear annual rent required. Lastly, 

3345. The rate of interest allowed to the purchaser of a freehold, is much more readily 
and more exactly ascertained than in the case of leases for terms, ns we have nothing more 
to do here than to “ multiply the clear aimm I rent of the estate by 100, and then divide 
the product by the sum paid for the estate; the quotient will be the rate of interest 
required : ” thus, if a person gives 20(X)2. for a freehold estate, of the clear rent of 852. 
per annum, then 85, multiplied by ICX), will produce 8500, which, divided by 2CXX), will 
quote 4*25, or 4f per cent, for the j'ate of interest required. 

3346. The valuation of jnines a7id minerals is not a matter of much difficulty, when it 
extends merely to quarries of stone, lime, chalk, gravel, or other bodies “ oj)cn to the day,” 
or worked from the surface. If the quantity is indefinite, then the annual income 
atlbrded forms the ground-worlv ; if it is limited, then the joint consideration of the quan> 
tity, mid the probable time the current demand may take to exliaust it. The valuation 
of metallic mines belongs to a distinct class of professors known as mineral surveyors, and 
is a matter foreign from agriculture, which confines itself to the earth’s surface, or at 
least to the epidermis of its upper crust. 

Subsect. G. Professional lioutinc <f Land Surveyors, jflppraisers and Valuators, in making 
up their Plans and Pcports» 

3347. For portraying rural objects various modes havo been adopted by land surveyors ; 
trees are sometimes shown by small crosses or ciphers, triangles or dots 524. o) ; by 




an orbicular line representing the extension of the branches or head, and a dot in the 
place of the trunk (6 and d ) ; by the same, with the adilition of a shadow, taken when tlie 
sun is south or south-west, and his elevation exactly 45®, by which the points of thb com- 
pass arc readily ascertained throughout the plan, and the shape of the head, and the height 
of the tree, exhibited (c) ; sometimes an elevation or profile of the tree is given, either in 
foliage (y*), or to show the form of the trunk and branches (g), or merely to give a rude 
idea of a tree (c). Hedgerows, whether with or without trees, are either shown in 
elevation or profile (//), or in vertical profile or birdseye view (£). They may bo 
delineated either in skeleton or foliage. Buildings may be shown either in general plan 
(Jc), detailed plan (2), vertical profile of the roof (m), elevation (n), jicrspective view (e) ; 
or a plan may be given (p), and a diagonal elevation (q) taken and placed opposite the 
plan in the margin of the map. A pictoiial surveyor, who understands perspective, and 
is desirous of conveying a correct idea of the subject he is to measure and delineate, 
will readily find expedients for attaining success. 

3348. In protracting elevations and ilepressions on paper, the simplest way is to introduce 
sections, in dotted or otherwise distinguished lines, to prevent their being mistaken for 
surface-lines ; or in wavy surfaces, figures may be introduced, thus or A, to denote their 
elevation above, or dejircssion below, some jiiece of water or other surface fixed on as a 
medium. Some excellent observations on this subject will be found in Major Lehman’s 
Topographical Plan-Drawing, as translated by Lieutenant Sibern (oblong fol. Lond. 
1822), which, it is to be hoped, will soon be appropriated in the popular books on 
land-surveying, and adopted in practice. 

3349. fVhere it is in contemplation to form canals, or other reservoirs or pieces of 
water, the elevations and depressions or levels must be taken and recorded eitlicr by 
sections or arithmetically with tlie greatest accuracy ; and, in some casesi sections may 
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' 3350. With respect to the elevations and shapes of hills and inounlains, they are only to 
bo measured correctly by the quadrant and theodolite in the hands of regular land- 
surveyors. Their shape and dimensions arc laid down in maps in the same manner 
as those of smaller deviations from the flat surface^ Inaccessible dimensions of height, 
as of trees or buildings, arc obtained by the quadrant, or by relative com]>arisons of 
shadows ; of depth, as of water or wells, by rods ; of breadth or length, by finding tlie 
two angles of a triangle whose base shall be in one extremity of the distance, and apex 
in the other. These, and many otlier equally simple probler.s in trigonometry, need not 
be enlarged on, because they must be supposed to form a part of general education. 

3351. Xn portraying the general surface of land estates, dilTerent modes have been 
adopted by modem land-surveyors. The first we shall mention is the old mcile of giving 
what may be called the ground-lines only ; as of roads, fences, water-courses, situations 
of buildings and trees, (fg. 526.) This mode has no other pretension than that of 
accuracy of dimensions, and can give few ideas to a stranger who has not seen the pro- 
perty, beside Chose of its contents and general outline. 
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33.52. In the second, elevations of the ofyects arc added to these lines ; but which, in 
crowded parts, tend much to obscure them, {fg- 527.) This mode is perhaps tlie best 
calculated of any to give common observers a gencriil notion of an estate ; more especially 
if ably executed Very frequently, however, this mode is attempted by artists ignorant 
of the first principles of drawing, optics, or perspective, and without taste. The Ger- 
mans who, in general, are far better topognapliical drauglitsnieii than any other people, 
excel in this manner, and contrive, by joining to it Lchman^fe mode of shading the sur- 
face, to produce pictorial plans of extraordinary accuracy and beauty. The most 
perfect artist in this style who has ever appealed in England is Mr. Homor, wdiose 
work on the subject will be afterwards referred to. Were landed proprietors aware 
that tlioir estates could be mapped in this manner almost as cheaply as by the ordinary 
mode, they would not rest satisfied with the ineaj^re dclinealiuns generally ma<le out. 

3353. iii;;^e third, a vertical profile, or geometrical birdseye view, that is, a birds- 
eye vietjr irt which all the objects arc laid down to a scale, is presented. In this the upper 
surface of every object is seen exactly as it would appear to an eye considerably elevated 
abpxe it, and looking centrally down on it. 528.) TJiis mode, properly executed, 
Is calculated to give a more accurate idea of the furniture or siirfaco-objcpts of an estate 
thiein any other; and if the declivities be correctly indicated, and tlie shade of the hollows 
aild cnpnenccs be laid on with reference to some medium elevation, referred to or 
fUustrated by sections taken in the direction of indicated lines (<r b), it will give an 
CMp^y correct idea of the variations of the ground. In shd!^ it is ^6 best mode for 
Mit .j^poses, and is now coming into general use. 




be the centre of the deme&ne lands, family mansion, or prospect tower. Around a map 
so formed, the distant scesery, as seen from the roof of the house, or prospect tower, may 
form a panoramic circumference, or margin of prospects {Jig, 529.). In all these modes, 

Nil 
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dimetisions and contents are given or obtainable along with effect; in all those which 
follow, effect or general appearance only is obtained. 

3.S55. The natural birdsej/e view is intended to give a general idea of tlie external ap- 
pearance of an esUitc. In this the eye of the spectator is supposed to be considerably 
elevated above the centre of the estate, and all the objects are portrayed exactly as they 
would appear to him in that situation ; largest in the centre, and gradually diminishing 
to the circumference of the circle of vision. In such a delineation, parts of other ad- 
joinitig estates may often require to be included, in order to complete the circle ; but these 
are necessary to the general idea, and can easily be distinguished from the principal pro- 
perty by minute marks on the delineation. 

3356. In the panoramic view, tlie delineator supposes himself placed on an eminence, 
as the roof of the mansion where central, and looking round on all that he sees on every 
side. Where there is a prominent hill, or where the mansion is on an eminence, this 
is a very desirable mode of giving a general idea of a demesne, and by the aid of hori- 
zontal lines, and lines converging to them from the centre of vision, some idea may be 
had, on flat surfaces at least, of the relative heights and distances of objects. 

3357. A simple mode is to give a general view, or distant prosj>ect, of the estate or its 
principal parts (Jig- 530.), as seen from some elevated conspicuous hill, building, or 
object near it ; or if the estate, as is frequently the case, is situated on the side of a 
hill, or range of hills, a position on the plain or flat grounds opposite to it will be 
suflScient. 
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3358. For the delineation of maps, the most desirable material in point of durability is 
parchment ; but where there is a chance of alterations being made on the estate, as in the 
lines of roads, fences, streams, &c., it is better to delineate on paper, as the correspond- 
ing alterations can be made on the map with greater ease. Such colours as arc stains, 
and do not wash out, are proper for majjs and plans on parchment ; Dut where alterations 
may require to be made, or where shadow, or any thing like picturesque effect is to be 
attempted, water colours alone must be used. To delineate estates and plans of every 
kind m a beautiful and expressive manner, much depends on having the very best in- 
struments and colours, and in knowing how to use them The sight of good models is 
also an important matter, and for tliis we may refer to Horncr*s elegant work, The 
Art oj ddineaiing Estates, 1813; and tlie very scientifle work of Lehman, already 
mentioned. 

3359. In the wtiling or printing on maps great want of taste is oficn displayed. No 
principle can be more obvious than that the name of a thing, or the ornaments of an 
object, should not be made more conspicuous than the thing or object itself. Yet this 
rule is constantly vioi.rtcd in plans of estates, by the large ornamental writing or print 
interspersed in and around them ; conspicuous blazoniy of the name of the estate and 
its owner at some corner, and of the compass and scale in others. All these adjuncts 
should be kept in due subordination to the main 'lelinciition. 

3360. Models of very mountainous estates will be found preferable to any description 
of maps or views, for giving a correct idea of them. Such models might be formed in 
plaster of Paris, wax, or various other materials, and coloured after nature. We con- 
structed such models in 1805 (See Farm- Mag- vol. vi. p. 126.); and Mr. Taylor of 
London has recently constructed them, both for the purpose of surffice improvements 
and mineralogical examination. (See Card- Mag- vol. v. p. 213.) 

3361. Ilefercnre books arc essential accompaniments to maps or models, and arc of 
various kin^s. Sometimes they merely contain the names and contents of the fields or 
other parts or divisions, with the state of culture or condition in which they are ; in 
other cases the soil and subsoil are described ; but in the most complete cases each fann is 
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described, together with the history of its occupation or improvement under the following 
or similar heads : — Name, parish, extent, boundaries, when first enclosed, how let and 
managed hitherto, to whom and for how much let at present, description of the farmery 
and house, contents, fences, trees, ponds, soil, subsoil, surface, expense, &c. of each field ; 
number of timber trees on the farm, copse woods, and various matters. In addition to 
such a description as the above, some add- in the reference book a separate map of each 
farm, which renders the whole very comprehensive ; and as nothing canbe more interest- 
ing than the contemplation of a man’s own x^roperty on all sides, and in every x^ossible 
bearing, these books arc generally valued above all others by country gentlemen. 

The valuations of farming stodc, iHlage, and lease':, being of temporary use, are 
made out with little form. In most cases, the value of particular articles is not given, 
but only an enumeration of them, and the sum total. The v aluators have the sex^arate 
values in their ijrivatc memorandum books ; and in cases where two valuators arc em- 
ployed, one on each side, if an umxnre is obliged to be called in, in consequence of dis- 
agreement, then the parties have reference to their notes. In some cases of valuations by 
tw o parties, the umpire, being aijpointed beforehand, accompanies the valuators, hears their 
discussion on each article as it comes under review, and decides any difference that may 
occur as they go on. Tliis is considered the best mode, and is that generally adopted in 
tlie case of valuations made by order of the Court of Chancery. 

3S63. In making up valuations for purchasing or selling estates, a report is generally 
required to acconqiany the valuation, stating the ground on which it is made. Such a 
report imbraccs a great variety of objects according to the nature and extent of the 
property, and ought to be drawn up in a clear and systematic manner, with such a table 
of contents and an index as may render it of easy reference. 

3364. In delineating buildings for agricultural purposes, the ordinary plans, elevations, 
and sections, of architects and surveyors, should always be given, for the purpose of 
forming estimates and working plans. Hut for the purpose of enabling the proprietor, 
or other person not sufficiently acquainted with x^ictorial effect on paper, to form a due 
estimate from any drawing of the effect it will have when executed, we recommend 
models cr isometrical views. The latter, in our opinion, ought to be in universal use 
among architects. 

3365. ** Isofnetncal perspective is a term given recently, by Professor Farish of Cambridge, to a projection 



*nade in rays parallel to the diagonal of a cube upon a plane perpendicular thereto. Tins Is a comprehen- 
•ive and iisenil method of exhibiting the several parts of a homestead, and any person rnMeratciy 
acquainted with drawing, if they make tire attempt, wiU find it extremely easy to perform ; nothing more 
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lu'ing requirod lhah to divutc a cirrle into sik n^nal i»arts, which may bo done with the radius : and draw 
the hexagon and tiirce radii, one radiuK to ex'cry other aiiglc, to rcpioscnt a cube (./i/f 5.‘JI ) All the 
vertical or plumb lines in any di'sign are then to be drawn parallel to « h ; all those in flic direction, say 
luirlli and south, parallel to ac ; and all those .it right .angles, oi perpendicular to tJie last, or in the cluectiun 
east and west, parallel to ad ; and the several heights, lengths, .and breadths, being taken from a scale of 
equal parts, and set otf, and lines drawn in tiiese three directions, the projection is produced. The posi- 
tion ol any point, or the direction of any other line, may be found, by finding where the first would fall 
iqxm any plane parallel to either of the three sides of the cube, .ind where the latter, if produced, would 
cross any lines in the three directions ” {Wan,lrU\\ Destt^us^ S[c p yi.) The elevation which this mode 
of drawing produces i» highly explanatory and expressive {Jig .'iJl ) 

Skpt. II. Openilwns of Order and Management. 

33(i6. The business of agriculture, whether in the inanagemeiit of extensive estates or the 
rulture of single farms, requires to be eomlucted in an orderly and systematic manner. For 
tliis jiiiipose a ceitain estahlishment of opcratois, a certain style of hooks of accounts, and 
great attention in all commercial transactions, maybe considered the fundamental requisites. 

:}36'7. The cstablishynent of co-operators and servants must depend on the extent of the 
subject of man.agement. An extensive lauded estate, which, in addition to farming 
lands, contains woods, quarries, mills, mines, waters, manorial rights, game, and villages, 
will require a series of subordinate managers; but in gerieial a steward as a head 
manager, a steward’s clerk or assistant, and in some cases .1 local steward, are all tlie 
managers requisite ; the suhortliiiatc care of ((iiaiiies, woods, g-Mne, Ac., being performed 
by a quarrymaii, forester, gamekeeper, or by common servants of tiled fidelity. 

336*8. The gradation cf operators retjuired on fauns fleju'iids on tlieii size. When- 
ever tile master does not labour himself, a foreman or operator having soi.i? cliarge is 
requisite; and in very extensive cases, where there is a considenahlc extent of gia/ing 
ground as well as tillage lands, a head ploughman and a head herdsman will be found 
advantageous. There should also he a coiiHdential laboiuer, or headman of all tvorlc, to 
superintend and accomjiaiiy women and children in tlieir operations, as in lioeing, weed- 
ing, planting yiotatoes, Ac. The grand point to be aimed at by the stew^ard of an 
extensive estate, and the occupier of a large firm, is to hit on the proper number of sub- 
managers ; and to assign each his distinct jnovince, so llual the one may never interfere 
with live otlier. Having attained tliis, the next thing is to keep the whole machine in 
regular action ; to keep every m.ui, fioni the lowest operator to the highest, strictly to his 
duly. All operators ought to be atleipiately lemuneiated; and it is better in general to 
pay a libeial pi ice and reqiure vigilant, skilful, and active exertion, than to cheapen 
labour, and so encourage indolence and bad eveculion. For the lower class of lahoureis, 
especially such as are Jiircd by the >e.n, it will oflen ho iitcessary to attend as well to tlic 
food tliey eat, as to their constancy at vvoik. In the case of farm servants, for example, 
it will generally be found prefeiable to board and lodge single men, than to subslitutc a 
sum of money, vvliich they will in many cases either save or spend otheiw'isc than so as to 
strengthen their bodies. Where labour is done by the job, all that is requisite is to see 
that it is tloiie well, and according to agieemeiit ; and this, as we h.avc already ohsei"ved, 
is the best mode wherever it can be .xdopted. 

33Cy. Onlerhf condutt lu the tower classes of woikmen is a point to which we would 
wish particularly to diiect the attention of the baililf .and fanner. Rcgulaiily in their 
Jiours ; neatness and cleanness in their dress; puiicUiality in cleaning .and pulling aw .ay 
ill the projier places their implements ot labour or harness ; Inunanity to working and 
other animals ; decency in geneial deportment anti conversation, and ambition to 
excel in their particular department. Ne.atiiess and order, wliellier on an estate, a farm, 
a stable, a dwelling-house, or in a man’s dress and manner, form an index to every 
tiling else. Estates and farms where these (|ualities prevail, arc always vvcll-maTiaged 
and cultivated; a neat and clean stable is a sure sign of well-condilionod horses, anil of 
economical feeding; a dvv^eliing-house, with neatness around and within, is an index of 
comfort and peace ; and a decently dressed and well behaved man or woman is sure to 
he approved in everv station. 

3370. The iiciexsiif/ of order and neatness vve arc most anxious to impress on the 
minds of all descriptions of masters and managers. Older, it lias been well observed, is 
“ Heaven’s first law.” It is, indeed, the end of all law . without it, notliiiig worth 
having is to he attained in life, even by the most ''‘rtile in resources ; and with it, much 
may be accoinplislied with very slender means. A mind incapable of an orderly and 
regular disposition of Jls ideas or intentions will disjilay a man confused and disorderly 
in Ins actions ; he will begin them without a specific object in view ; continue them at 
random, or from habit, without knowing well wiiy, tdl some accident or discordant 
result puts an end to Ids present progress, unmans liim for life, or aw'akcns reflection. 
But a w ell-ordered mind considers, arr.angos, and systematises ideas before attempting to 
realise them ; weighs w’cll the end in view ; considers the fitness of the means for attain- 
ing that fcinl, and tlie best inode of employing these means. To every man who lias the 
regulation and disposal of a number of servants, this mode of orderly .'irrangenient is 
essentially necessary in order to reap the full effects of their labours ; and to no man is it 
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of more importance than to the agriculturist, whose cares arc bo various, and the success 
of whose operations, always connected with and dependent on living beings, depends so 
much on their being performed at the fitting moment. 

:i371. Propriety relates to what is fitting and suitable for particular circumstances ; it 
is tlie natural result of an orderly mind, and may be said to include tliat part of order 
which directs the choice and adaptation of means to ends, and of ideas and objects to 
cases and situations. It belongs to order for a master to allow workmen proper periods 
for rest and refreslimeiit ; piopriety dictates the time and duration of tiiese periods ; and 
prudence suggests the wisdom of departing as little as possible from established practices. 
Decorum is the refinement of proi)riety. 

{VM‘2. Neatneasi as opposed to slovenliness, is well mulw I'.tood ; it consists in having 
every thing where it ought to be ; and in attending to the decorum of finishing operations, 
and to minute things in general. 

As maxims of order and neatness which ought to be continually present to the 
minds both of masters and scr\ants, we submit the following : — 

.'1:374. Perform every ojicralion in the proper season. The natural, and therefore the 
best, indications for the opciations of sowing and reaping, tiansplanting, &c. are given by 
the plants themselves, or by the jirogress of the season as indicated by other plants. 
'I'heie are artificial calendars, or remembrancers, the use of which is to remind the 
master of the leading crops and operations of cultmc and management tliroughoiit the 
years; but, even if such books were made as perfect as flu'ir ri.ifurc admits of, still they 
are only calculated to aid the memory, not to supply tlie place of a Avatclifnl and vigilant 
eye, and li.ihits of attention, observation, reflection, and decision. Unless a steward or 
farmer has tliesc, cither naturally, or partly from nature and paitly from cultivation, in 
a considerable degree, he vill he but little better (lian a common labourer, as to general 
management and eullure. 

:3:375, Pefurm every operation in the best manner. 'J’his is to be acquired in part by 
practice, and partly also by reflection. 

:3;37G. Complete every pail of an oj)eration ns you 2 ?roreed. This is an essential ])oitit in 
field operations; and though it cannot always be attended to, i>artly from the nature of 
the operation, paitly Aoin weather, &c., yet the judicious farmer or bailiff will keep it 
in view as much as possible. 

.‘3:377. Finish one job Ixfore yon begin another. This advice is trite, but it is of great 
importance ; and there are iew' cases where it cannot be attended to. 

:3:378, In leavnm; off ivorlang at any job, leave your woik and tooh in an indeily manner. 

13:379. Attend strictly to the hovr'iof commencing, labour, and equally 5 o to those if leaving 
ojf, unless iwh uordinary eierlioii is required. 

3:380. Whenever cxtriwi di nary exulwns are rcqnned, extraordinary mdulgeuces or 
rewards must he given ns (Aimpcnsalivns. 

:3:381. A regular system of aetounls is an obvious pait of order .niul correctness; and it 
is equally obvious that the extent to which this must he cairied will depend on the subject 
of m.mageinent. In the case of extensive landed estates, the regular set of books usual 
ill ii I rCciutile concerns becomes jeqiiisile, vaIiIi the addition of some, as a foie'-t-book, 
timu-hook, I've, rendered iiecessaiy by jiaiticular depailments of the subject. On small 
larms, on the other hand, some meiuoj.mdum-books, a cash-book, and a ledger, arc all 
that will be found necessary. Our business here is to give the form of tlie time-book, 
which is or maybe coinuion to every depnitineiit of agriculture and scale of irianageineiit, 
though most necessaiy foi hailiffs, whcie a number of day labourers are emiiloyed on 
improveiiieiits. In giving the practice of the different branches of agriculture, the books 
peculiar to each will be describeil. There is nothing, indeed, that should be more 
strenuously pressed uiion the attention of farmers, than the importance of a good system 
of keeping their accounts, in which they arc, generally speaking, very deficient. 

,‘3382. The time-book is a huge folio volume, ruled so as to read across both pages, 
with culiimiis titled as in the specimen annexed. In this the baililT or master inserts the 
name of every band ; and the time in dajs, or proportions of a day, which eacli person 
under his care has been at vvo> k, and tlic ])artieiihir work lie or she has been engaged in. 
At the end of each week the bailiff or master sums u]) the lime fioin the preceding Saturday 
or iMonday, to the Fritlay or Saturday inclusive ; the sum due or to be advanced to each 
man is jmt in one column, and wben the man receives it he writes the word received in 
the column befoie it, and signs his name as a receipt in the succeeding column. The 
time-bi)ok, tlieiefore, will show what every man has been engaged in during every hour 
in tlie year for which lie has been paid, and it will also contain receipts for every sum, 
however trifling, which has been paid by the bailiff for rural labour. In short, it would 
be diflieult to contrive a book more sa*isfactory for both master and servant than the 
time-book, as it prevents, as far as can well be done, tlie latter from deceiving cither him- 
self or his employer, and remains an authentic indisjmtable record of woik done, anil 
of vouchers for money ])aid during the whole period of the bailifl ’s services. 
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3384. Jn commercial 
dealings the agiicultiirist 
requires to be parti- 
cularly vigilant, because 
the nature of bis occu- 
pation and pursuits have 
not that tendency to 
sharpen his bargaining 
faculties which is given 
by a life of trade or 
manufacture. TJie pur- 
chase of an estate is so 
weighty a transaction, 
that few men trust to 
their own judgment as to 
value, and legal advice is 
always taken as lo the 
validity of the title, &c.; 
bui stewards, in dealing 
with liiiibor merchants, 
vvoikers of qr »rries, gra- 
vel dealer s, brick-makers, 
and others, require to be 
ever on their guard. The 
farmer andbaililf requiie 
particular caution as to 
marketing, w'hich is an 
im])oi(ant business, and 
not to be excelled in but 
after long experience in 
attending fairs and mar- 
kets; lcarningthe\arious 
devices of sellers to de- 
ceive the purchaser, or 
enhance the price of their 
goods ; and of buyers to 
depreciate what is ex- 
posed to sale. To far- 
mers who deal chiefly in 
live stock, maiketing is 
by far the most difTicult 
and important pait of 
their business. There 
arc salesmen or biokers, 
indeed, for transacting 
business in behalf of far- 
mers, as there are agents 
for effecting transfers 
of landed property ; but 
in neither case is it safe 
to trust entirely to their 
judgment and probity. 
Personal experience in 
this, as in every depart- 
ment of his art, is what 
ought to be aimed at by 
every agriculturist. Be- 
sides the professional ad- 
vantages to the fanner 
of marketing for him- 
self, the intercourse with 
society which this ine- 
vitably produces contri- 
butes to his general im- 
provement as a man and 
a citizen. 
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PART III. 

AGRICULTURE AS PRACTISED IN BRITAIN. 

3385. In the first Part of this work we have endeavoured to give a concise view of 
the actual state of agriculture in every country, w'ith a view to interest the reader in tlie 
subject, and prepare him for entering in detail on the ek'M.ontary principles of the art. In 
the second Part, these principles and elementary departments of agricultural knowledge 
have been developed in successive views of the nature of vegetables, animals, and soils, 
and the mechanism and science of agricultural implements and operations. As far as 
these elementary principles go, they are applicable to the agriculture of every part of the 
world, with the modifications required by diilerent pliysical and geographical circum- 
stances ; but as such an application is not required, in a work designed principally for 
this country, we limit this part of our work to the a^ricuHurc of Britain, in its most im- 
proved mode of practice. In the extensive sense in which we have applied the term 
Agriculture, tliis will include, 1st, the valuation, purchase, and transfer of landed pro- 
perty ; 2d, its laying out, or aj-rangement ; 3d, its improvement ; and 4lli, its manage- 
ment; 5th, the hiring and stocking of farms; 6th, the culture of farm lands; and 7th, 
the economy of live stock and the dairy. 


BOOK T. 

OP THE VALUATION, IMJRCIIASE, AND TRANSFi-n OF LANDED PliOFERTV, 

3386. On the existence of ^rrojicrh/ depends all human improvement. Personal property 
is the first acquirement of man ; but scarcely any progress is made in civilization till 
property in land is established and rendered securi*. Landed j)roperty, indeed, is the 
basis on w4iich every other material property is founded, and the origin from whicli it has 
sjirung. The landed estates of Britain, as a species of property, may be considered in 
regard to tenure, valuation, and transfer. , 


Chap. I. 

The (V^ei'ciit Kinds and Tenures if Landed Proper/ 1 / in the British Isles. 

3387. j 4 s laniU'd properti/ is somewhat different as to tenure tn the three kingdoms, w'c 
shall notice the leading features in e.'ieh separately. 

Sect. T. The Kinds of Landed Vrojicrty, and its diff’erent Tenures, in England. 

3388. Territorial property in England, JVIjirshal observes, aptly separates into two 
principal divisions; — namely, into possessory property, or the actual possession of the 
lands and their appurtenances ; and into abstract rights arising out of them. 

3389. Possessory properly comprises the soil or land itself ; the minerals and fossils 
it covers ; the waters annexed to it ; the w'ood and herbage it produces ; and the build- 
ings, fences, Ac. tliereon erected. 

3390. Abstract rights arc*, seigniori.al, as chief rents, &c. ; manorial, as quit-rents, 
fines, &c. ; prescriptive, as common rights; predial, as tithes; parochial, as taxes, 

3391. Advowson and parliamentary interest might be added, as they are not unfre- 
qucntly attached to landed property. 

,3392. Possessory property is further liable to analysis, ana to more particular distinc- 
tions. 

3393. Freehold. If lands are held unconditionally, and in full possession, without any 
other superior than the constitution and laws of the country, tliey are termed freehold ; 
a term which admits of still further distinctions. 

3394. Feefarmhold. If they arc liable to regular and fixed annual payments, beneath 
their rental value, and without being liable to fine, heriot, or forfeiture, they arafcifann- 
hold, or other inferior holding. 
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1)395. Coptjhold. If tlicy are lield of a superior, as part of a royalty, honour, or manor, 
and are liable to fines, or other outgoing's, on account of deaths, transfers, or other cir- 
cumstances, they are copi/hold ; and are also subject to tlie ancient customs of the royalty, 
honour, or manor, of which llu-y arc respectively a part. 

3396. Leasidiold. If they are held by special agreement for a definite term, whether 
of lives or years, they are leasehold ; which admits of various distinctions ; namely, 

TjOnp /rtusc/to/d, *H for <i tiious.iiul ye:ii8 

L/Jr leau'holdf with a tiiicccrt.iin, or under certain limitations, on renewal 

l.jje Icasi'hutdy with an uncertain tine, pay.ililc to .-i proprietor or irther tfiipenor, who ht-is merely 
reserved a conventional lent ; the tenant haviiiij paid dow'ii a sum ot money to obtain the lease and the 
right of ahenutiuii, agreeably to the practice ol the west ot Kiiglaml 

/j/Ji' leasehold^ w’lth an uncertain tine, payable to a proprietor, who recciies the lull rent of the land, 
at the time ol granting the lease j tJie lessor having a j'ower ol alu*iiation, accoiding to tlie practice ot 
Wales and some parts of England 

Lcast'hold Jot an oidmni y term (as tor less than a bundled years), with the power of alienation 

3397. Tenure is tlie general term for the^aj several holds, or rights of possession. Even 
tlic lowest of them gives a sort of temporary property in the land, whicJi is thereby 
rendered liable to bargain and sale as property. That species of holding which is given 
by a lease, without the power of alienation or transfer, being merely the light of occupancy, 
will be classed among other holdings of a similar nature, in treating of leases and tenancy. 
(See Rook 11.) 

3398. Legal possession of landed property is gained, by grants as from the crown ; by 
prescription, or long usage ; by descent, as from an ancestor ; liy deed of gift, or ^e'tlenient ; 
by the testament of the deceased owner ; hy forfeiture-, -is to a mortgagee ; by pu, 'hase, 
either entered on a court roll, or ratified by .i deed of coiivey.iiice. 

3399. The title. Tliroiigh whatever legal channel })Ossession is obtained, the tradition, 
record, or dc'cd, that witnesses the fact, gives the title of the {lossessor j by whicli he is 
enabled to hold his lands, and legally to convey them to another. Such is the tenure of 
lands in England, 

Srx'T. IT. The Kinds and Tenures of Landed Piopertp in Scotland. 

3100. The kinds of landed proj>crti/ in Scotland are the same as in England, except that 
manorial rights apart from the liglit to tlie soil are unknown. 

3401. The teniae of lands in Siotland ditlers vciy little fiom tlie English ti'iuires 
All lands are either held allodialh/, that is, independently of any superior ; or Ihty are iield 
by feudal tenures, by which all lands arc considcietl theoretically as belonging to llic 
crown. Tlie dilferent descriptions of these aie teiined feii- holding, blancJi-holding, 
burgage, an^l inoitinain. 'I'here are also some local tenures, as tliat of Udal, Loeh- 
niabeii, Kc. 

3402. Feu-l olding. Tlie most ancient feudal tenure in Scotland was by military 
service; for all vassals were at first obligeil, l)y the na(ure of their grant, to serve the 
superior in war, in such manner, and as often, as his occasions called ibi it. This species 
of holding, wliich was known uiidei’ the name of ward-holding, is now abolislied (by 
20 Geo. 3. c. 50.), and reipiircs no farther explanation. 

3403. Jilaneh-lioldiug. Whcie the vassal, in place of feu-duties and personal services 
as above described, only pa\s a small duty to the superior, in full of all jlemands, and 
merely as an aekiiovvledgmeiit of his right, whethci in money, as a ])etmy Seoteli, or in 
aonie other article, as a pair of gilt spurs, a pound of wax, &c., it is called blaiich-holding. 
This tenure deviates, more than any other, from the oiigiiial n.iture of feus; but next 
to feu, it has now become the most general species of holding. The payments are entirely 
illusory, being never demanded. 

3104. Iturgage-holding i-s a tenure by which roy.il burghs liold of the sovereign tlie 
houses and lauds that lie within the limits describeil in their several charters of erection. 
The proprietor of the burgage lands is liable to ji.ay the numicip.il taxes ; but all tlio 
political rights are vesteii hi the magistnicy, or I own-council of the burgh. It is very 
limited in its extent. 

3405. Mortmain is described by Erskine as the tenure by wdilch any feudal subjects 
are held, which have been granted in donation to churches, monasteries, or other cor- 
porations, for religious, charitable, or public uses. S>*-ctIy speaking, the only lauds now 
held in inoitinjiin, are a few bursaries belonging to the universities, the tenure having 
been declared superstitious, and tlie other lands held hy it given to the crown. Landij 
now destined for charitable puriioses are vested in tiu&tees, and held by feu or blanch. 

Stri. III. The Kinds and Tenures if Landed Prnpertjj in Ireland. 

;VK)6. The kinds of landed properlp in Ireland are limited to freehold ,aud leaseliold ; 
there are no manorial riglits apart from the soil as in England, nor feudal rights or liold- 
mgs as ill Scothuul, 

;il07. The tenine of lands in Ireland is very simple. If is in general deiived from 
graiitd made bj the down on the payment of a ceitain rpiit-ieiit received by the excise 
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collector of the district. This is the fiindaincntal tenure, and the only other is leases 
fjranted by such proprietors ; some of these leases lu-e for ever, or on lives renewable 
for ever on payment of a certain fine for the insertion of a new life wlien one drops, 
or for leases of 99!) years, and almost every variety of term with and without lives 
between that and twenty-one years. There are no feudal tenures in li eland; the only 
abstract right being that of titlies and parochial or other taxes. (See Wakcjicld's 
Account of Ireland.) 


Chap. 1 1. 

Valuation of Landed Property. 

34(^. When lands are valued with a view to sale or purchase, the tenure is the first sid)- 
ject of attention. The nature of the tenure often occasions some difficulty in ascertaining 
its value ; but by ascertaining tlie value of the fee-simple, or freehold tenure, the value 
of inferior hoMings may be found by known rules of calculation, the piincipal of W'hich 
we have aireafly noticed. (‘1310.) 

.3109. I'he fee-simple value of lands is liable to finctuation from general causes ; and is 
likewise affected, and in much higher degn*e, by local ciicuinstances. Lands of the 
selfsame (juality are of fivefVdd value, in oin* situation, comparatively with v\'hat they arc 
\^(trtll ill another} not merely, though )ninci])ally, on account of the rental value, or 
the current pi ice they will let for, to tenants, in different situations; hut tiirongli other 
less pernuineni causes ; — as the (juantily of land at market, and the niiinher and value 

[lurchr di' ell as tiu np( ny spi vhich lils 

with lesjiect to the possession of landed jiroiierfy, at the period of sale ; — circumstances 
that are w'oitliy of attention, from a purchase! whose views arc not confined to any 
jiarticiilar spot. 

!>no. The usual method of coming at the fee-simple value, of land is to ascertain its fair 
rental value, or jirice by tlie year, and to multiply this by the number of years* pur- 
chase wliich the existing demand for land will hear, in the given situation, at the 
time of sale. 

3111. The number tf years' purchase, or the ratio between tlie rent and the sale 

value of lands, v. tries greatly, as fiom twenty to forty, twenty-five to thirty being the 
more ordinary numhers. Thus, a parcel of land, whose fair rental value is one hundred 
pounds, is, in coinnion cases, worth from two thousand five hundred to three thousand 
pounds. * 

3112. Put the real rental value, which is the only firm groundwork to proceed upon, 
whether in the purchase or the management of landed jiioperty, cannot easily be ob- 
tained. Sjieaking generally of the lands of England, it is v\hat very few men arc able 
to set dow n. It is tine, th.at, in every district, and almost every townsliip, tliere are men 
who tolerably well know the lato at vvliieh the lands of tlieir respective neighbourhoods 
are usually let. But interchange them, reciprocally, into e.ich other's districts, and tlieir 
errors would he egregious, for reasons already suggested. Nor can a mere provincialist, 
especially in a district vcliicli is unenlightened by modern improvements, be tiwaic of 
the value, even of his own firm, under the best course of management of which it may 
be capable : nor can he see, ihiongh the double veil of ignorance and prejudice, the 
more pennauent imiirovements that may be made upon it, so evidently as one w'ho has 
a more general knowledge of rural subjects, and is in the liabit of detecting and pro- 
secuting such iinpiovements. Yet it very materially concerns an intending pnrcliiiser, in 
these improving times, to know, before he make his last offer for an estate, wdicthcr it is 
or is not capable of being improved beyond its existing value ; .and what, if any, is the 
probable amoniit of improvement : for lie is else liable to lose a valuable purchase, 
through his being out-bidden by a better-informed candidate. These facts being evident, 
it follows, that before an oder be made, especially for a large purchase, it is no more 
than common prudence, in a man wdio is not himself a judge, to call in twofold assistance; 
a provincial valuer, to estimate its fair market price to the tenants of the neighbourhood 
in w'liich it lies ; and a man of more general knowdedge, to cheek his valuation, and to 
estimate tlie improvements of vvhicli the lands are evidently capable. 

3-11.3. The leading particulars which affect the value (f a)t estate, and which require to 
be considered in its estimation, are quantity, quality, situation, shite, outgoings, and al)- 
stract rights. 

34 H. The quantitf/ of the land is the groundw^ork of the estimate ; though it has little 
weiglit in the scale of valuation. The fee-simple value of an acre of lanil may be less 
than twenty shillings, or it may he more than a hundred pounds. Ncvcrtlieless, it is 
on the quantity the rental value is calculated; and it is usual for the seller to exhibit a 
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“ particular ” of the estate on sale ; showing, or which ought to show, not only the 
aggregate quantity, but the number of acres that each piece or parcel contains; and 
ought, most particularly, to specify the distinct quantities of the lands of dilfercnt quali- 
ties, in order that their several rental values may, with greater accuracy and case, be 
ascertained. 

3415. The intrinsic quality of the bind is another essential basis of calculation. Rut 
even this, in a general view of the value of lands thioughout the kingdom, is oRen of 
secondary consideration ; for, in many cases, their values arc given by situation, rather 
than by soil and substrata. In some cases, as has been already said, the value of the 
situation may be fivefold that of the intrinsic value of the land. This excessive influence 
of situation, however, is limited in its clFects, and is chiefly confined to the environs of 
towns, and other extraordinary markets for produce : a great majority of the lands of 
England owe their values less to situation than to intrinsic quality ; and to come at this, 
with sufficient accuracy, is the most requisite, and, at the same time, the most difficult 
part of valuation, as it depends almost wholly on exten^oraiy judgment, exercised on 
tlie frequently few data which rise to the eye in passing over the field of estimation. It 
is almost needless, therefore, to observe, that, to ju^quire the degree of judgment necessary 
to this critical task, it is requisite to know the productiveness of lands of different appear- 
ances: a species of knowledge which sciarcely anything but ma<'>re practice, in the 
cultivation of lands of different qualities, can sufficiently teach ; though long habit may 
do much, in ordinary cases, towards hitting off’ the value of lands, without an extensive 
knowledge of the ])racticc of agriculture. There ai'c, how'cver, cases in Avhich w find 
both of these qualifications insufficient to give an accuracy of judgment, even among 
provincial valuers ; and a man who ventures to step forw^ard as a universal valuist, 
should either have an extraordinary talent for his line of profession, or should, after 
a suitable initiation, have had great experience in rural concerns in various parts of the 
kingdom. 

34 1C. On situation, the value of lands, aggregately considered, depends less, than on 
intrinsic quality ; though, without doubt, situation has great influence. Thus, land 
whose intrinsic quality renders it, in an ordinary situation, worth twenty shillings an 
acre, would not, in some districts, bo worth more than fifteen shillings; while in others 
it w'ould bear to be estimated at twenty-five shillings, or a higher rent, to a fanner on a 
large scale, and away from the iinmediatc environs of a town, or any populous district 
of irianufacture ; for reasons that will appear in examining the different particulars of 
situation. 

3'117. In the temperature of situation, whether it is given hy elevation, aspect, or exposure, wo find a 
powerful influence, which is capable of altering exceedingly the value ot lands The s.inio soil and sub- 
soil, which w'e not unfrequently see on exposed mountains, and hanging to the north, and which in that 
situation are not wortli more than five bhillings an acre, would, it situated in a sheltered vale district, and 
lying well to the sun, he ivorth twenty shillings, ora greater rent. Kven on climate, something consider, 
able depends. In the south of England, harvest is generally a month earlier than in the northern pro- 
Vinces j though it is not regulated exactly by the climate or latitude of places, a eircumstance that requires 
to he attended to hy those who estimate the value of estates , for an early harvest is not only advan. 
tageous in itself, hut it gives time to till the ground, or to take an autumnal erop, which .are advantages 
that a late harvest will not so well admit of. And another kind of tc'rapi>raturc of situation has slill more 
influence on the value of lands; namely, the moistness of the atmospriere. A moist situation not only 
gives an uncertain and otlen a late harvest, but renders it dilficult and hazardous, as too trcqucntly ex- 
perienced on the western coasts of this island. 

.‘3+18. Even m the turn qf surjare we find exercise for the judgment. Lands lying with too steep or too flat 
surfaces, especially retentive arable lands, are of less value than those which are gently shelving, so as to 
give a Buffieient current to surface w.iter, without their being difflciilt to cultivate. Stceii-lying l.ituis .ire 
not only troublesome and expensive, under the operations of tillage, but In carrying on uiatiures and 
getting ofl' the produce. Lands lying with an easy descent, or on a gently billowy suriace, may be worth 
more by many pounds an acre, purchase money, than otlicrs of the same intrinsic quality, hanging on 
a steep. 

3411). A supply qf water for domestic purjicses, for the uses of live stock, and for the purpose of 
irrigation, is another consideration of some weight in valuing an estate. Tliere arc situations in which a 
copious stream of calcareous water would ciihniicc the fec-simplc value of a large estate some thousand 
pounds. 

3420. A sufficient supply oj munurcy whether dung, lime, marl, or other melioration, at a moderate price, 
and within a moderate distance of land carnage, materially adds to the intrinsic value of lands. 

3421. Tke established practice of the country in which an c'sbite lio.s, is capable of enhancing or depressing 
the value of it exceedingly. Even the single point of practice of ploughing light and loamy lands with two 
oxen, or two active horses, instead of four heavy ones, is capable of making a difference on good land, 
which IS kept alternately in herbage and corn crops, of five to ten hillings an acre a year j or ten pounds 
an acre puichase money. 

3422. The price of labour is anoiher regulator of the marketable price of land in a given district. It is 
always right, however, to compare this with the habits of exertion and industry which prevail among farm 
workmen, before the net amount of labour can be safely set down, 

3423. The price (fflivingy or expense of housekeeping iircvalcnt among farmers, has its share of influence 
on the value of lands In the more recluse parts of the north of England, farmers and their servants are 
fed, clothed, and accommodated, at nearly half the expense of those of a similar degree in many parts of 
the more central and southern provinces. It is not here intended to intimate how husbandmen, their 
servants, and labourers, ought to live. As they are the most valuable members of the community, tliey 
are well entitled to suc’h enjoyments as are compatible with care and labour. All that is meant, in stating 
this fact, is to convoy a hint to the purchasers of estates. For, in a country where firugality prevails, lands 
of a given quality will ever bear a higher rent than they will where a more profuse style ot living has 
gained a footing Rent is higher, in proportion to the gross produce, on the small farms in Ireland, and 
the west of Scotland, than in other parts of the united kingdom ; and yet the landlord is seldom a gainer. 
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as such rents are not so regularly paid, and the tenant, having no reserve of cai>ita], is in bad seasons ofleii 
unable to pay any rent at all. 

34i24. The spirit oj improx^ient^ or the prejudice against it, which prevails in a district of sale, is a cir- 
cumstance of some value to a purchaser : for if the former is in a progressive state, especially if it is still 
in the earlier stages of its progre‘«s, a rti]>id increase of rent may, with a degree of certainty, he expectetl ; 
wherea.s, under trie leaden influence of the latter, half a century may pass away, before the golden ehanot 
of improvement can be profitably put in motion. 

3425. In markets^ more than in any other circuintinces, we are to look for the existing value of lands. 
I'hcir influence is not confined to towns and populous places of manufacture : for m ports, and on quays, 
whether of inlets, estuaries, ri\ era, or canals, markets are met half way j even by good road.s, their distance 
Irom the farm- yard may be said to be shortened. 

342^. In this detail of the particulars of situation, \vith respect to the value of laiuled 
property, wc perceive the attentions requisite to be cin^^loyccl by a valuer who is called 
upon to act in a country that is new to him. A provirn-ialist, or even a professional 
valuer, Avho acts in a district, the existing value of whose lands he is sulliciently ac- 
quainted with, determines, at sight and according to the best of his judgment, on their 
respective values: for he knows, or ought to know^, their current prices; what such 
and such lands let for in tHht neighbourhood; what he and his neighbours give, or 
w'ould give, for lands of the same quality and state, without adverting to the particular 
circumstances of situation (lliey being given, in the established current prices which 
have arisen out of these circumstances); re.sting his judgment solely on the intrinsic 
quality and existing state of each held or parcel as it passes under his eye. But let 
his skill be what it may, in a country in which he has acipiircd a habit of valuing 
lands, he will, in a distant district, the current market prices of whose lands may 
ho ten, twenty, or fifty per cent, above or below those W'hich he lias been accustomed 
to ])ut upon lands of the same intrinsic qualities and existing states, find himself at a 
loss, until he has learnt the cm rent prices of the country, or has wtU w eighed the cir- 
cumstances of situation; to wliich, in every case, he must necessarily attend, before he 
can determine their value under an imjiroved practice, or venture to lay dow'ii general 
rules for their iniproveineiit. 

3427. The cri^iinff stale of lands, or the manner in which they lie, at the time of sale, 
is the next class of circumstances which influences tlieir marketable value, 

SV‘;iH 7'hct) state vnlh respect to enclosure is a matter of groat consideration Open lands, though wholly 
aj>piouria(ed, nod lying well together, are of much lessi value, extept tor a sheep walk or a r.ibbit warren, 
than the same land would be m a state ot suitable enelosuie II they arc disjointed and iiitennixeil in a state 
ol common field, or common meadow, their value may lie reduced one third If the eommoii fields or 
meadows are what is teiined Lammas laiul, and become common as soon as the crops aie off, the depression 
of value may be set down at one hall ol what they would be worth, in well lented enclosures, and unen. 
cuinlier€*d with Uiat ancient custom Again, the difFerence m value between lauds which he in a detached 
state, and those ot the same qu.ihty that lie in a compact form, is considerable The disadvantages of a 
scaltereil e.stato are similar to those of a scattered farm. Kveu the single point of a want of convenient 
access to detached fields and jiarcels i.s, on a farm, a serious evil. And it is on the valqp of farms that the 
value of an estate is to he calculated 

J42f> The slate oj the roads, wlu'ther public or private, within an estiite, and from it to the neighbouring 
markets, oi places of delivery of produce, is an object of consideration to a purchaser, 
ot JO The state of the icatei courses, or shores and ditches, within and below an estate, ri*qini es to be ex- 
amined into , as the expense ot improvement or reparation will be moie or k>s, .icconling to their existing 
state at the tune of jiurchasc , or, perh.ips, by reason of natural causes, or through the obstinacy of a 
neighbour, amt the delcctiveness of the present laws of the country in this respect, the requisite improve- 
ment cannot be etleclcd at any expense. 

.‘JIJJ The state of diamage of lands that lie out of the way of floods or collected water requires to be 
taken into coiLsideratioii , for although the art of draining i.s now pretty well understood, it cannot be 
praetiseil, on a large scale, witliout much cost. 

34, 12 'The state of the lands, as to tiltai'e and vtanwe, is entitled to more regard than is generally paid 
to it. 111 valuing tnem. But even to a purcb.iser, and still mure to a tenant fur a term, their state, in 
these respects, demands a .share of attention I.Kinds that are in a high state ot tillage and condition, 
so as to be able to throw out a succession of full crops, may be worth five pounds ol purchase money 
an acre more than those ol the same proportie.s, which are exhausted by repeated crops, and lie in n 
useless state of foulness, from wbicti they cannot be raised, but at a great exiiensc of manure and 
tillage 

34.3.3 The state, ns to grass or amhle, is better understood, and generally more attended to. Lands 
111 a state of profitable herbage, ami which have lam long so, are not only valu.ible, as bearing a 
high rent while they remain in that state; but after the herbage has begun to decline, will seldom fail 
to throw out a valuable succession of corn crons Hence, the length of time whieli lands, under 
valuation, have lam in a state oi herbage, especially if they have been kept in pasturage, is a matter of 
enquiry and estimation. 

3434. Ijaslty, the state of farm huildmgg and fences a thing of serious consideration. Buildings, 
yards, and enclosures, that arc mm h let down, and gone to decay for w ant ot timely reparation, incur a 
very great exjjenso to raino them again to their proper state. And, when groat accuracy of valuation 
ii!) called for, as when the purchase value of an estate is left to reference, and when the tenants arc not 
bound, or if Iwund are not able, to put them in the required state, it becomes requisite to estimate the 
expense which each larm, in that predicament, will require to put it m .sulticicnt rep-air, so as to 
bring the whole into a suitable state of occupation. And the same principle of valuation holds good m 
ordinary puichascs. 

3435. Deductions, encumbrances, and outgoings, are leases, titlies, taxes, fixed payments, 
repairs, and risks. 

3436. Leases* In considering the nature of leasehold tenures, it appears that, by a 
long lease, the fee-simple value of an estate may be, in effect, annihilated. Even a lease 
for lives, with a mere conventional rent, may reduce it to nearly one third of its fee- 
simple value; and every other kind of lease, if the rent payable be not equal to the 
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fair rental value at tlie time of sale, is an cncuinl)rance, even to a purchaser who lias no 
other object in >io\v than that of securing his property on land, and receiving interest, 
in rent, for the money laid out. If personal convenience be immediately wanted, or im- 
provements required to be made, a lease, though tlie tenant pay a full rent, becomes an 
obstacle to tlie purchase. 

3437. Tithes. If in valuing lands they are considered as tithe free, the titlie, or modus, 
if any, requires to be deducted as an encumbrance ; and seeing the great variation in the 
values of tithes and moduscs, according to customs and plans of occupation, it is the 
plainest way of proceeding, to value all lands as free of tithe, and afterward fb make 
an allowance for whatever they may be estimated to be worth : an allowance which, in 
some cases, as on corn-land estates, fonns a considerable portion of the fee-simple value 
of the lands ; while on grass-land estates, especially such as are pastured by cattle, this 
cnciiiubrance, so galling tti the corn grower, is in great part avoitled. 

34.38. Taxes. Although it may be called the custom of England for proprietors to 
pay the land lax, and the occupier all other taxes, yet tlii^ is not tlie universal jiractice. 
Nor is it, in valuing an estate on sale, and to be lei at will, a inalter to be einpiiied 
into. The annual amount of the payable taxes and other outgoings is tlie fact to he 
ascertained, for whosoever discharges them, they come as a burthen upon the gross 
value of the lands, out of wliicli tliey are payable ; for if a tenant pays tJicm, liis rent is, 
or ought to be, estimated and fixed accortlingly. If, however, ar> estate on sale is 
already let under lease for a term to come, it is highly requisite to asc«.rt.-M) what paits 
of the annual outgoings and repairs are discliarged by the tenants, and wli.it ^^lie [)ro- 
prictor will be liable to, during the term to run. The Land tax, wliere it still exists, is 
extremely iineertain as tt> its value, and the poor tax is equally viiriable in diflenMit 
situations. 'I'lie chiircli, higliway, and county rates are, taking tlicm on .a p.ir of years, 
less liable to local uncertainty, and are consequently less entitled to eiujuiiy fioiii a 
valuist. 

3133. Fixed pni/mcnts, or rent such as cliief rents, quit rents, aimnities, en- 

dowments, sclioolniasters’ salaries, charitable donations, Ac. *0 wdiich an estate is liable ; 
also ^ 

.3440. liepairs of public works, buildings, roads, Ac. incumbent on tlie estate on sale, 
are subjects of enquiry and estimation ; as well as tlie ordinary repairs above noticed. 
And, moreover, 

3-141. The hazard, or risk, which naturally or fortuitously attends the lands undei 
valuation, as tliat of their being liable to be inundated in summer, or to be torn away 
by floods at any season, is entitled to mature consideration : for, although these evils 
may generally be icinedied by river breaks and cinbaiikinents, the erecting of these is 
mostly attended with great expense ; and the estimated value of this becomes, of course, 
a fair deduction. 

3-142. Appurtenant to an expensive estate, there are generally other valuable considerations, 
besides the purchase v.ilue of the lands. These are, 

.3413. Minerals and fossils, whether met.ds, fuels, calcareositics, or grosser earti is. 

3444. Waters, whether they are valuable for fisheries, decoys, mills, don\estic purposes, 
or the iiTigatioii of lands. 

3445. Timber, of woods and hedgerows. 

3446. Fmldings that are not let with the farms, but whicli bear rent, independent of 
the lands ; yet which, when scattered over an estate, m.iy well be considered as belonging 
to landed property. 

3447. The estimated value cf evident improvements. 

3448. The abstract riy,hts which arise out of appropriated Linds, or tlieir a})pnrte- 
nances ; os 

3^14&. The right of commonage, which is ponorally of some value oven when commons lie open, and may 
be of more when they shall he encloseil ; provided the ro.st of enclosure do not turn out to be more than 
ttc extra value of tlie appropriated lands, above that of the common right in their open state. 

' S+W. The right qf setgnun ity to fee-farm rents, or other chief rents, payable to the possessor of the 
lands on sale, out of the hands of other proprietors. These rents, though small, .arc of certain value in 
themselves; and the idea of superiority which they convey to .some men’s minds may be worth more 
than the pecuniary value; which, indeed, where the si.ms are very small (as is olten the case), is much 
lowererl by the expense of collecting them: besides the troubl. vexation, jiriv.ite quarrels, and lawsuits 
they are liable to excite, when, through neglect, they .arc hall foigotten, and the vassal is willing to catch 
at the rircumstance, to try to get rid of the toa/ing and humiliating encumbrance 'niis, Jiowcver, may 
serve to account tor their having been handed down wi^h reverential care, through a succession of ages ; 
until, in many instances, even their origin, and much more the circumstances attending it, are dilHcuU or 
impossible to trace But, surely, a man of a liberal turn of mind, who has no intcre*.t in legal contests, 
and who prefers solid gold to a trinket, would not liesitate to collect these scattered wrecks of property, 
and to convert them to a more civilised, rational, and protltable purpose. On the other hand, any man of 
an independent spirit vcouldpay more than a fair price — would pay liberally — to be exonerated from so 
base a burthen. If, however, a vassal’s chains sit easy upon liim, let him wear them. What is here meant 
to be intimated is, that he ought to have, in liberality, if not in l.iW, a fair opportunity of throwing 
them off. 

3451. The rights of fudaUty, or manorial rights, are at present, if not in tlieir origin, very different 
from those last inentioncil. In the day of their establishment, they .-ippcar to have been foundnl in wisdom 
and a degree ofpolitic.il necessity ; and, by the correcting hand ol tune, they arrived at a liigli degree of 
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perfection. The bunple and easy mode of tranaferring property, which the feudal system esta. 
bhshed, was w'cll adapteil to the illiterate age in which it had its rise lOveii in these lettered days, anil 
.iinong the mins of feudal rights, the copy of a court-roll is conNidered as the clearest title a man can have 
to his ixissession I what a hint is this to modern legislators! The value of feudal rights is to be estimated 
by tlie quit rents, fines, heriots, escheats, and amerciaments, which long custom and a train of circum. 
stances have attached to the given court , and besides what relates to the appropriated lands of the manor, 
the lonl has a profit arising from the commonable lands (if any lie within it), as lord of the soil, which 
cannot be broken without hi.s permission Hence the fosoiKs and minerals, which it covers, lielong to him ; 
as well as the timber which grows upon the waste, and the waters that arc annexed to it. He is moreover, 
in ordinary cases, lord of the game which inh.ibits or strays upon this manor. This, however, being a 
right ot pleasure, rather than ot profit, has no hxctl standard ot estimation 

The right of tithe, when attached to an estate, is the most desirable of abstract 
rights arising out of landed property : for, as far as the right extends (whether to a 
lay rectory, or a vicarial iniproprietorship), the lands wliicii it covers become, in effect, 
tithe free; as every judicious proprietor incorporates the reins of the tithe with those of 
the lauds out of which it is payable, thus (if the riglit, as it generally is, he rectorial) 
freeing them wholly fiom tlie encumbrance of tithes, as a tax on improvements, and 
ns an obstacle to the growth of corn. The value of tithes, as has been intimated, is so 
v.irious, tliiit nothing but local information can enable a valuist to estimate them with 
suffiolent truth. 

The right of advoivsofi, or the privilege of ap[)oiiitiiig a jjastor to propagate 
religion and iflorality upon an esttUo, jiropcrly enough belongs to its possessor ; as no 
other individual is so intimately concerned in tlie moral conduct of its inhabitants, 

S4.‘jd. The right of representation or election^ or the apjiointment (in whole or in part) 
of a legislator to assist in promoting good order in the nation at large, equally belongs 
to the owner of territorial surface. 


Chac. III. 

Purchase or Transfer <f Landed Properly. 

f/i bargaining for an estate there are two methods in use ; the one by public bid- 
dings, and the other by private treaty. In either a ceitain degree of caution is rt‘quisite; 
and in both an accurate valuation is the best safeguard. 

3‘156. ^tniong the py'etiminaries <f purchase by private contract, the particulars which 
may he n'quirod to be furnished by a seller arc first to be cnuineratcsl. These are ; the 
fjuantities of the several ])ieees of the lands on sale, togetJier wdih the maps, or rough 
drafts, of the same the tenure under which they are liolden : some assurance as to the 
title of the seller, and his right of alienation: the tenancy under which the several farms 
are let ; and, if on lives, tlie ages of the nominees ; if for a term of yftirs, the number 
iniexpired ; if at will, tlie notices (if any) wdiicli the tenants have had. 

"5151 An abstract of the cot>enants tnidcr tehich they are let; p.arlicularly of those 
which relate to taxes and repairs, to the expenditure of produce, to the ploughing of grass 
lands, &c. 

.‘3 1/38. The existing rents and profits I'ccei cable ; whether for tenanted lands, appurte- 
nances, or abstract rights ; with the estimated value of the demesne, and the woodlands 
in li.ind ; to<',ether with the estimated value of the timber growing upon the estate on 
sale, as well as of the minerals and fossils which it may contain : the outgoings to which 
the estate is liable: the proposed lime of the delivery of possession : the price, and the 
mode of payment expected. 

3459. The particulars of instruction to be given to a surveyor, or other valuer, of an 
I'st.ite to be purchased, may next be particularised ; it will be right, however, to premise, 
iJiat much, in this respect, depends on the probability of purchasing, and on the time 
allowed for making the estimate. 

3 1(30. In eases tf sale by public auction, where there can be no certainty as to purchase, 
and w here the time for valuation is limited, a rough estimate of each farm, and a general 
iilea of the value of the timber and other appurtenances, may he all tliat can be prudently 
ascertained. 

840']. lint, in a sale by private contract, where the refusal of an estate is granted, and 
time allowed for deliberate survey, a more iiiinutc investigation may be proper, especially 
when there is every reason to believe that a bargain will take place. For the same report 
will not only serve as a guide to the purchase, but will become a valuable foundation on 
whicli to ground the future management of the estate. For these, and other reasons, a 
purchase by private contract is most to be desired, by a gentleman who is not in the 
habit of personally attending public sales, and is unacquainted with tlie business of 
auction rooms. 

3462. The particulars to be required from a surveyor, or survej'ors, ai'e principally 
these : the rental value of each field or parcel of land, witli the state in w'hich it lies, as 
to arable, meadow', pasture, or woodland; the value of the timber and other appur- 
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tcnances; the characteristic, and the state of management, of each farm or tenement, 
with the eligibility of its occupier, together with the state ot repair of buildings, gates, 
fences, watercourses, and roads ; the amount of the encumbrances and outgoings ; and, 
lastly, the probable value of the improvements of which the estate may appear to be 
capable, whether by ordinary or extraordinary means. 

3463. The subjects of treaty after these particulars of information are procured arc few. 
Tlic two statements having been duly compared, so that no misunderstanding can take 
place between the parties, the price, with the times and mode of ptiyinent, are the prin- 
cipal matters of agreement. A clear understanding respecting the custody of title deeds, 
and the expenses of conveyance, require, however, to be enumerated among the preli- 
minaries of purchase. 

3464. The busirwss of negotiation is best carried on by letters, which become vouchers 
of facts. Whatever is done by interview requires to be reduced to writing, and to be 
read by, or to, tlie parties, before they separate, that no possibility of misconception may 
arise; and, added to these precautions, it is proper, in large purchases, and when 
abstracts of intricate title deeds arc to be made out and examined, that a legal contract, 
or memorandum of agreement, should be entered into, for the mutual satisfaction and 
surety of tlie parties. 

3465. This conlracty and the deed of conveyance (namelv, the instrument which is 
legally to transfer the property fiom the seller to the purchaser), maybe said to conclude 
and ratify the business of purchase ; and in this part of it legal assistance is essentially 
necessary, to examine existing deeds, and sec that the seller has a legal rig!.*^ and clear 
title to the land, and a legal powder to dispose of it, as well as to draw up or examine 
tlie fresh deed of conveyance, and see that it is sufficient to transfer the property, legally 
and adequately, to the purchaser. 

.3466. The preservation of titles may be adverted to before dismissing this subject. In 
Scotland, deeds of conveyance and other deeds are registered in one magnificent build- 
ing, whose internal economy is .as admirably adapted to its design, as its outward form is 
beautiful: and, in England, there arc two counties (Yorkshire and Middlesex) which 
arc termed register counties ; in which abstracts of deeds care preserved, and so arranged 
as to be reaiUly referred to. Hence, in cases where the original dec'ds arc destroyed 
or lost, these registered abstracts are sufficient evidences of their having existed, and 
capable of securing the titles of estates to their rightful owners; and arc moreover 
valuable, in preventing fraudulent practices, particularly respecting mortgages. Never- 
theless, the other counties of England remain, from reign to reign, destitute of these 
advantages. 


BOOK II. 

OF THE LAYING OUT, OR GENKllAL ARRANGEMENT, OF LANOEIl ESTATES. 

3467. The laying out of an extensive landed estate embraces a variety of subjects, and 
requires extensive information and enlarged views of political, agricultural, and even of 
moral improvenieiit. In new' countries, such as America, wlicrc an estate is laid out 
from a state of nature, this is more particularly the case ; but the observation will also 
apply to many parts of the British Isles, where estates, long since appropriated, require 
re-arrangcment and improvement. 

3468. Among the different objects of attention in laying out or re-arranging a landed 
estate, one of the first is its consolidation, or the rounding off or simplifying the outline 
so that tlie whole ma;, be brought into a compact form. This envie de sarronAir seems 
to have existed, and the proximity and intermixture of property to have been felt as an 
evil by landed proprietors, in all ages. Ahab desired the field of Naboth, because it 
was near to his house; and Marvel, the attorney {^Masdngers New Way to pay Old 
DebtSt j;c.) advised his client to “ hedge in the manor of Master Frugal,” because 
says he, “ his land, lying in the midst of yours, is a foul blemish,” 

3469. In consolidalins property in Bnlainy an equally desirable object is the appro- 
.jlifiation of commonable lands; which, in England, can only be effected under the autho- 
rity ofSft special act of the legislature, f)ut is accomplished with less difficulty in Scot- 
land, antlv^ rarely necessary in Ireland. It is believed, indeed, that there are now no 
commons inj Scotland, unless, perhaps, one or two belonging to the crown or the church, 
which cann ot be divided by the general law, but must be done cither by consent of 
parties or a sspecial act of parliament. ((7.) 

3470. The arrangement of the interior of an estate naturally follows the determination 
of. tbc ring-fence, and the complete possession of all that is witliin. Here the first thing 
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will probably be to determine the demesne lands, or site of the proprietor’s residence, 
and the extent of territory he means to attach to it and retiun in his own occupation. 
Then follows the intersection of the estate witli roads, and probably a canal ; tJic choice 
or determination of the sites for towns, villaf^es, manuftictories, and mines, mineral 
quarries, or tishcries, if such exist naturally. Lastly, the grounds to be planted being 
determined on, the remaining part of the property will consist of the lands to be let out 
for cultivation by fsmncrs, or other tenants of the soil. In confonnity with this view of 
the subject, we shall consider, in succession, the consolidating of estates, tlie appropriating 
of commonable lands, the choice of demesne, road-making, canal-making, the establisli- 
ment of villages and manufactories, the working of mines and quarries, the establish- 
ment of fisheries, the foripation of plantations, the plantit .g of orchards, and the laying 
out of farms and farm-lands. 


Chap. I. 

Consolidating detached Property. 

3471. The advantages of a compact estate over one whose lands lie scjittcrcd and inter- 
mixed with other men’s properties are evident. The management, whether of detached 
farms as jiarls of an estate, or scattered fields as parts of a farm, is conducted wdth 
inconveiiiency : beside the unpleasant altercations to which intermixed lands are liable 
to give rise. The different methods of compressing landed property into the required 
state arc by exchange, by purchase, and by sale. 

3472. Where the lands of two projmetors lie interinixed with each other^ an amicable 
exchange is the most eligible ; and were it not for the childish piques and petty 
jealousies which so frequently take root between neighbouring proprietors (and are 
cJierishod perhaps by their officious fiieiids), huids of this description could not long 
exist ; the evil, in almost any case, being easily removed. Each party having chosen 
one, or, in extensive concerns, two referees ; and the two or four so chosen, having 
named a third or fiftli, the required commission is formed; and bonds of arbitration 
being signed, the commissioners proceed, as imder an act of appropriation of common- 
able lamis, to assign each jiroprietor his rightful share, in the most profitable situation 
which the given circumstances will permit. This mode of proceeding might be adopted 
by the most distant parties, or tlie most inveterate enemies ; and, doiibtlcssly, with 
advaiihigc to the property and peace of mind of each. 

3473. Where an estate or a farm is disjointed by the intermediate lands^of others, it is 
not only pleasurable to be possessed of them, but profitable to purchase them, even at a 
higher price than they are intrinsically wojlh ; consequently at much more than their 
value, as detached lands, to tlicir proprietor. Yet such is often the waywardness and 
ill-judged policy of the holders of lands so situated, that they will rather continue to 
hold them witli disadvantage, tliaii sell them at a fair price. An equitable way of deter- 
mining a matter of this sort is, to ascertiun the value of the lands to the holder as 
detfiched lands, and likewise their value to tlic candidate as intermixed lands ; and to 
let the mean between the two values be the selling price. By this method, botli parties 
become actual and equal gainers. If the possessor of such lands sliould lie in wait for 
an exorbitant offer, tlie most efficient mode of proceeding is to offer a high number of 
years’ luirchasc on their fair rental value, indifferently considered, in the situation in 
which they lie, and to propose to settle such rental value by arbitration. This is a sort 
of offer which every honest man can readily understand ; and, if the holder has any 
character to lose in his neighbourhood, he cannot refuse it; if he has not, a calculation 
of the difference betw'cen the rent he is receiving and tlie interest of the money offered, 
cpnscquently of the annual loss which he is sustaining by not accepting the offer, will, 
sooner or later, bring him to a sense, if not of his duty as a member of society, at least 
of his own interest. 

3474. Tt ist in general, right riian^gement to dispose of the detached parts of an estate, 
and to add to the main body. The whole is then more easily superintended, and ma- 
naged at less expense ; while small properties, if suitable steps be taken, and proper 
seasons of disposal caught, will generally fetch more than larger parcels, of equal rental 
value, timely and judiciously purchased. 

347.5. In selling, as in purchasing, estates, two methods pre^nt themselves. They may 
be sold by auction or liy private contract. To raise a sum of money expeditiously, the 
former may be the most eligible, though attended w4th more expense and more notoriety 
than the latter, which, for the purpose under view, and when expedition is not neces- 
sary, will generally, if properly conducted, be found preferable. To conduct a sale of 
detached lands with judgment and reputation, the first step is to h»ve them deliberately 
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valued by at two muii of ch^acter and ability, and to divide them into porcc'Js or 
loti4, according to situation, and so as to render them of superior value to adjacent pro- 
pijietors. Then fix upon each parcel such value as it is fairly worth to the owner of the 
lands with which it is naturally united ; and give him the refusal of it. Such parcels as 
are not disposed of in this way, may either lie open to private contract, or be sold by 
public auction, the motive for selling being, in every case, openly declared. It is to be 
remarked, however, that for a sale by auction, a fresh arrangement of lots will be 
required, the principle of allotment being in this case the reverse of the former. At an 
auction, a certain degree of competition is requisite to raise the article on sale to its full 
value ; and it is no more than common prudence in the seller to make up his lots in such 
a manner as will bring together the greatest number of competitors. 


CHAr. II. 

Appropriating Commonable Lands. 

347G. Commonable lands^ or such as lie intermixed, or arc occupied in common by the 
inhabitants according to certain laws and customs, may be considered in regard to tlieir 
origin and kinds, and their appropriation or division. 

Sect. I. Ongin and different Kinds of Commonable J,ands. 

fl477. A very few centuries ago, nearly the whole of the lands of Britain lay in an open^ 
and more or less in a commonable, state. (See FUzherbert on the Statute Fiientn Manoni.) 
Each parish, or township (at least in the more central and northern disliicts), comprised 
different descriptions of lands ; having been subjected, during successive ages, to specified 
modes of occupancy, under ancient and strict regulations, which time had converted to 
law. These parochial arrangements, however, varied somewhat in different districts ; 
but, in the more central and greater i)art of the kingdom, not widely ; and tlie following 
statement may serve to convey a general idea of the wliolc of v\hat may be termed com- 
mon-field townsliips, throughout England. — 

13478. Each parish, or township, was considered as one common farm g though the 
tenantry were numerous. (See also lilacksl one's Commentaries, art. Tithing of Townsh.) 
Round the village in which the tenants resided lay a few small enclosures, or grass 
yards, for rearing calves, and as baiting and nursery grounds for other farm stock. 
This was the common lannstcad, or homcstall, which was generally placed as near 
the centre of he more culturable lands of the parish or towmshij) as water and shelter 
would pennit. 

3479. Hound the liomestall lay a suite of arable ^fields, including tlic deepest and 
soundest of the lower grounds, bituated out of \vatcr’s way, for raising corn and 
pulse, as well as to produce fodder and litter for cattle and horses in the winter 
season; and, in the lowest situation, as in the water-formed base of a rivered valley, or 
in swampy dips, shooting up among the arable lands, lay an extent of meadow grounds, 
or ings, to aftbrd a supply of hay, for cows and working stock, in the winter and spring 
months. 

3480. On the outskirts of the arable lands, vvliere the soil w'as adapted to the pasturage of 
cattle ; or on the springy slope of hills less adapted to cultivation ; or in the fenny bases 
of valleys which were too wet, or gravelly lands thrown up by water which were too dry, 
to produce an annual supply of hay with sullicient certainty; one or more stinted pastures, 
or hams, were laid out for milking cow's, working cattle, or other stock which required 
superior pasturage in summer. 

3481. The bleck^st, worst-soiled, arid most distant lands of the township, were left in their 
native wild state, tor timber and fuel, and for a common pasture, or suite of pastures, for 
the more ordinary stock of the township, w^hether horses, rearing cattle, sheep, or swine, 
without any other stint or restriction than what the arable and meadow' lands indirectly 
gave; every joint tenant or occupier of the township having the nominal privilege of 
keeping as much live stock on these common pastures, in summer, as the appropriated 
lands he occupied would maintain in winter. 

3482. The appropriated lands of each township were laid out w'ith equal good sense and , 
propriety, Tliat each occupier might have his proportionate share of lands of different 
qualities, and lying in different situations, the arable lands, more particularly, were divided 
into numerous jiarcels of sizes, doubtless, according to the size of the given township, and 
the number and rank of the occupiers. 

3483. The whole was sul^ected to the same plan of management, and conducted as 
one common farm ; for which purpose the arable lands were divided into compartments^ 
or fields,’* of nearly equal size, and generally three in number^ to receive, in constant 
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rotation, the triennial succession of fallow, wheat (or rye), and spring crops (as barley, 
oats, beanfT, and peas) : thus adopting and promoting a system of husband^, which, 
howsoever improper it has become in these more enlightened days, was well adapted to llie 
state of ignorance and vassalage of feudal times. When each parish or township had its 
sole proprietor, the occupiers being at once his tenants and his soldiers, or meaner vassals, 
the lands were, of course, liable to bo more or less deserted by their occupiers, and left to 
the feebleness of the young, the aged, and the weaker sex : but the whole townsliip 
being, in this manner, thrown into one system, the care and.nianagement of the live stock, 
at least, would be easier and better than they would have been under any other arrange- 
ment ; and, at all times, the manager of the estate W'as better enabled to detect bad hus- 
bandry, and enforce that* which was more profitable to the tenants and the estate, by hav- 
ing tljc wliole spread under tlie eye at once, than lie would hucc been had the lands been 
distributed in detached unenclosed farmlels, besides avoiding the expense of enclosure. 
Another advantage arose from this more sotial arrangement, in barbarous limes ; — the 
tenants, by being concentrated in villages, were not only best situated to defend each 
other from predatory attacks, but were called out by their lord, with greater readiness, 
in cases of emergency. Therefore, absurd as the common-lield system is, in almost 
every particular, at this day, it was admirably suited to the circiiinsbinces of the times 
in which it originated; the plan having been conceived in wisdom, and executed with 
extraordinary accuracy, as appears in numberless instances, even at this distance of time. 

3484. Uninhabited tracts or forests. In dillcrent j^arts of Britain there were, and still 
are, extensive tracts of land, some of them of a valuable quality, Ijing nearly in a state 
of wild nature, which were never inhabited unless by freebooters and homebred savages. 
These uniiihahited tracts are styled forests ; and, heretofore, many or most of them have 
been attached to the crown ; and some of them aj'c still under royal patronage. 
Wliether they were originally set out for royal pastime merely ; or whether the timber 
w'hich stood on them was of peculiar value ; or wdiether, at the time of laying out town- 
ships, those tracts were impenetrable woods inhabited !)y wild beasts, and, when these 
had been destroyed, or sufficiently overcome to render them objects of diversion, were 
taken under the protection of the ciown; is not, perhaps, w'cll ascertain od. There were 
also tracts of tliut description in different parts of England, but wbieli appear, evidently, 
to have been enclosed from a state of woodland or common pasture; lliough it is pos- 
sible llioy may have been nominally attached to neighbouring paiishes. Of this descrip- 
tion, principally, are the Wealds of Kent and Sussex, and many other old enclosed lands, 
in different parts of the kingdom, whose fields or enclosures are of irregular shapes, and 
their fences crooked. I'hese woodland districts are, like the forest lands, divided into 
manors, which have not an intimate connection or correspondence with parishes or town- 
ships ; — a further evidence that they w'crc in a wild stale when the feudal organisation 
took place. 

3485. In the western extreme of the island, the common- field system has never, per- 
haps, been adopted; it has certainly never been prevalent, as in the more central parts of 
England. There, a very different usage w'ould seem to have been I'arly establislicd, and 
to have continued to the present time, when lords of manors liave the privilege of letting 
off* the lands of common pastures to he broken up for corn, llic tenant being restricted 
to tw'o crops, after wliich the land is throwm open again to pasturage ; and it is at least 
probable, that the lands of that country have been cleared from wood, and brought into 
a state of cultivation, through similar means. At present, they arc judiciously laid out, 
in farms of difl’erent sizes, with squjirc straight-lined enclosures, and with detached fann- 
stcads situated witliin their areas ; the villages being generally small and mean— the mere 
residences of labourers. Circumstances these are, which strongly evince that the com- 
mon-field system never took place in this part of the island, as it did in the more cential 
parts of England. Ireland, also, has been enclosed (though not fenced) from time 
immemorial. 

3486. The feudal organisation, havmg lost its original basis, has itself been mouldering 
away, more particularly during the last ccntui*y. A great majority of the appropriated 
common-ffeld lands and commons have been partially or wliolly enclosed ; eitlier by 
piecemeal, each proprietor enclosing his owm slip, — a very inconvenient mode of enclosure ; 

^ general consent, the w hole of the proprietors agreeing to commit their lands to the 
care and judgment of arbiters, or commissioners, who, restoring the fields to their original 
entirety, reparcelled them out in a manner more convenient to the sevend proprietors, 
and laid each man’s portion, which had consisted of numberless narrow slips, in one or 
more well shaped grounds. 

3487. In England this requires to be cfTorten by a separate act of parliament for each enclosure. In 
these acts commissioners are named, or dircctctt to l)c chosen by the proprietors,, who, according to certain 
instructions ly the act or law, and the general priiiciiiles of equity, divide the township among all who have 
an interest in it. It appears by the statute books, that from the year 1774 to the year 1813, no fewer than 
two thousand six hundred and thirty.cwo acts of enclosure have been passed ; the average in the first 
twenty years being thirty.seven, and ui the last twenty years ninety-four. 

O o 
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3488. In Scotland a general bill of enclosure was passed by the parliament in 1695, and in consequence 
of it the whole country has for nearly a century past been in distinct possessions. In Ireland, as we have 
already remarkcii, no enclosure act became necessary, and the country is considered as sulfhring Arom the 
long contifiued minute division of landed property. 

3489. As a contrast to the general eagerness for enclosing, it may be uscflil to present the moderate, and 
in our opinion judicious, observations or Loch, to whom it appears very doubtful liow far the indiscriminate 
enclosure of commons, arising out of the high nominal prices of grain, has been in every instance of ad. 
vantage to the nation. Many of them, he says, certainly, could never pay the ex^nsc of obtaining the act, 
of the oommissioners’ fees, of the construction of the fences, and of bringing the land into cultivation. 
In this respect there has been a de.id loss of capital to the country. It is conceived that it is not carrying 
this feeling too far, to regret the destruction of some of those beautiful and picturesque forests and chases 
which once surrounded London, and to hope that this may go no further. It may even be permitted, 
perhaps?, to include within this regret as a national loss, the ilestruction of Windsor forest, the most appro. 

{ iriatc accompaniment of the noblc'it royal residence in Europe The preservation of some of these chases 
s as essential to the poorer classes of the metropolis as to the rich. To the former they atlbrd health, 
exercise, and amusement ; in the latter they produce and cherish that love of the country, and of rural 
sports, so important in a constitutional {loint of view They nourish that feeling for, and knowledge of, 
tne beauties of nature (freed fi'om the love of gain as connected with the productions of the soil), which 
enlarge our understandings, and exalt every better sentiment ut the heart — encouraging the practice of the 
social virtues, and checking those more selKsh habits which the general distribution of great wealth is too apt 
to engender. There cannot be a doubt, that not only for these reasons would the abstaining from some of 
these enclosures have been beneficial, but, in an economical point of view, it would have been most 
advantageous to the nation. In how imaiiy ways could not the capital, thus lost, have be>cn beneficially 
applied both for the individual and the country ! How much a richer man w'ould the land-owner 
have been, if he had saved much of this expense, and permitted a more liberal importation of foreign 
corn! How much lietter would it have been for the country! In this, as in every other instance, it 
might be demonstrated, that that which would have been best for on.', would have been so for all, 
and that the same system must alway.s benefit equally the English landlord, tenant, merchant, raanu- 
facturer, and artisan. {Marquess qf Stnjfbrd's Inipt ovements, ^c.) 

Sect. II. General Principles of appropriating and dividing Commonable Lamls. 

3490. There are few lands in Britain unappropriated, except in Englaiul, and these 
may be classed as forest lands, and other extensive w'astes, on which several manors, or 
adjacent townships, liave a right of common pasturage; commonable lands of distinct 
townships or manors, whose apiiropriated lands aie wliolly enclosed, and in a state of 
mixed cultivation ; commonalilo lands of townships, wliose arable fields, &c. are 
partially enclosed ; and commonable lands of townships, whose arable fields remain 
wholly open. 

3491 The principles on which the appropriation of those lands requires to he conducted 
arc thus laid down by Marshal. 15y an established principle of the general law or con- 
stitution of the country, immemorial custom establishes right. Ucncc tlic original rights 
and regulations respecting the lands under view are not now tlie proper subjects of 
investigation; nor are the changes thal may Jiave taken place during a succession of 
centuries, from the origin of forests and townships to the latest time which is no longer 
within meinoijy, objects of enquiry; but, solely, the acquired riglits which exist in a given 
case at the time of approprijition, and which would continue to exist were it not to take 
place. The possessor of a cottage which has enjoyed, from time immemorial and without 
interruption, the liberty of jiasturagc, though such cottage wore originally an cncroacli- 
ment of a freebooter or an outlaw, lias indisputably as legal a claim to a proportionate 
share of the commonable lands, as flic possessor of the demesne lands of the manor has, 
merely as such, although they may have descended from father to son from the lime of 
their severalty; for it is evidently on the estimated values of the respective rights which 
exist, and whicli can be rightfully exercised in time to come, and on these alone, that a 
just and equitable distribution can lie clFccted. 

3492. But before the distribution of commonable lands among the owners of common 
pasturage can take place, the more abstract riglits which belong to commons require to 
be estimated, and the just claims of their possessors to be satisfied. These are principally 
manorial rights, and the rights of tithes. 

3493. Manorial claims arc to lie regulated by the particular advantages which the lord 
of a given manor enjoys, and which lie will continue to enjoy while the commons remain 
open and imuppn printed ; wdiether tlicy arise from mines, quarries, water, timber, alien 
tenants, fuel, estover, pannage, or game. Ilis claim as guardian of the soil that is pro- 
ductive of pasturage only is, in most cases, merely honorary ; and it remains with par- 
liament to fix the proportional share of the lands to be appropriated, which he shall be 
entitled to as an equivalent for such honorary rbiim. 

3494. But in the case of thriving timber standing on the property, the claim of tlie lord 
of the manor in rigJit of the soil is more substantial ; for out of tins he has in effect a real 
yearly income, equal to the annually increasing value of the timber ; — a species of advan- 
tage which, if the commons remain open and unajipropriated, he will of course continue 
to enjoy so long as ihe timber continues to increase in value. His claim, therefore, in 
tliis respect, depends on the quantity of timber and its state of growth, taken jointly. 
Young thriving timber not only affords an annual increase of value at present, but will 
continue its benefits for many years to come, if it be suflercd to remain undisturbed on 
the soil ; and its owner, doubtless, has a prospective claim on tlie soil which supports it 
during the estimated period of its future increase ; whereas dotards and stunted trees. 
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which afford no increase of value, do not entitle their owner to any sliare of the soil they 
stand upon. All that the lord has a right to claim jippcars to be limited to the trees 
themselves or their intrinsic value. ^ 

3495. The claims of tithe oivnersy aggregately considered, are more complex and obscure. 
In cases where the great and small tithes are united, and in which the lithe of wool and 
lambs, and that of grain, roots, and herbage, belong to the same owner, it may seem to 
be reasonable that he should have the option of receiving land of equal valuc'to the 
existing value of the tithes, or of taking the chance of their value, in the state of culti- 
vation. But seeing the evil tendency of corn tithes, and the impropriety of laying on so 
harmful a burthen, as they arc now become, upon lands diat have never borne it, there 
can be little risk in saying that it would be at least politic in parliament to prevent it. 
Besides, it stands part of tlie statute law, that lands which have never been under tillage 
shall not pay tithes during the first seven years of their cultivation ; during which time 
the incumbent’s income might, by leaving the tithe to take its course, be materially 
abridged, and his circumstances thereby be rendered distressful. On the whole, there- 
fore, it appears to be proper in this case, that the law to be enacted should instruct com- 
missioners to set out lands equal to the existing value of the tithes at the time of appro- 
priation ; and where much corn land shall be appropriated, to set out a farther quantity 
equal to the estimated reversion of their extra viUiic (if any arise in the estimate), seven 
years after the appropriation shrdl have taken place. 

3 196*. ^gnWi in rases in irhich the tithe of Iambs and wooU and the tithe (f corny ^ c. belong 
to separate owners, the line of rectitude and strict justice to all parties appears to be still 
more difficult to be drawn. The fonner is clearly entitled to land, or a money payment 
equal to his loss of tithe ; but the right of the latter is loss obvious. To cut him off 
entirely from any share of the lands, and likewise from any sliarc of tithes to aiise from 
them after they shall have been appropriated, may seem unjust ; he may be a lay rector, 
and may have lately pui chased the tithes, or a clerical icctor who has recently bought the 
adv'owson, under the expectation of an enclosure. On the other liaiid, it appears to be 
haid, tliat the proprietors of tlie parish should first give up land for the tithe of wool and 
lambs which will no longer exist, and then be liable to a coin tithe on the same lands, 
after they shall liave bestowed on them grt*at expense in clearing and cultivation. In- 
deed, the injustice of such a ineasiirc is evident. A middle way, therefore, requires to 
be sought; and it will be difficult, perhaps, to find one which lias more justice in it than 
lliat which is pioposcd for the first case. Thus, after the value of the lamb and wool 
tithe, &c. has been asceitaingd, and land set out as a satisfaclion for it, estimate the value 
of the corn tithe, &c. seven years after the time of appropriation ; and set out a further 
quantity for tlie reversion of the extra value (if any) of the hitter over ^Ite former, and 
thus free the lands entiiely fiom this obstacle to llieir improvement. 

3497. If any other abstract claim on the lands to be appiopriated be faiily made out, 
or any alien right (as that of a non-parishioner, or extra-manorial occupier, who has 
acquired, by ancient grant or by prescription, the privilege of depasturing them) be 
fully proved, its value requires to be accurately estimated, and land to be assigned in its 
stead. 

3494?. The remainder of the unstinted conunons of a given township or manor belong 
to the ow'neis of its common-right lands and houses ; but in what proportion, it may be 
difficult to determine with mathematical jirecisioii. Nevertheless, by adhering strictly to 
the general principle, on which alone an equitable appioprialion can be conducted, — 
namely, that of detcririiiiing each man’s share by the benefit which lie has a right to 
receive at the time of apinopiialion, and which he might continue to leccive w’eie it not 
to take place, truth and justice may be sufficiently approached. 

3499. One tf the first steps tow ard an equitable distribution of unstinted commons 
is to ascertain the common-right houses, and to distinguish them from those which have no 
right of commonage ; and vvhicli, therefore, can have no claim to any share of the lands 
of the unstinted commons, fin (her than in the right of the lauds they stand upon. By 
an ancient and pretty generally received, though somewhat vague, idea respecting the 
rights of commonage, the occupier of every common-right house has the privilege of 
dc'pasturing a.s many cattle, sheep, or other live stock, on the common in summer 
(provided, it must be understood, that it is large enough to permit every occupier 
to exercise this right), as the grounds he occupies witliin the township or manor can 
properly maintain in winter ; and no one can exceed that proportion ; for the surjiJiis 
of the pasturage, if any, belongs to the lord of the soil. (See Filzherbert and lllack-^ 
stone . ) 

3^00. Under this regulation, the appropriated lands of a common-field iotrnshipy which 

... . 1 • .1 f.l- ........ Iw. I./-. I.r.krl yl.ivinfi. 


happened to be in this stale of occupancy, at the time of passing the bills, were deprived 
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of thci’r interest in the common lands for ever ; notwithstanding, perhaps, they had a 
few years preceding this accidental circumstance an undoubted right to their portion of 
them, — a right which, a few weeks or a few days al’terward, might have reverted to them, 
without the smallest taint by the temporary alienation. If any of the appropriated lands 
of a township or manor have been estranged from its commons, during time immemorial ; 
have never been occupied jointly with a common-right house, or in any way enjoyed, of 
right, the common pasturage within memory ; they may with some reason be said to have 
lost their right, and be excluded from a participation. 

3501. Hy this ancient and in a degree essential usage, common-right houses have a clear 
right to the lands of the commons, superior to that of the ground they stand upon • 
especially if they rightfully enjoy a privilege of partaking of the fuel and pannage (as 
acorns, masts, &c.) they afford, for these properly belong to the houses, not to the lands : 
and still more especially, if they are conveniently situated for enjoying the several benefits 
which the commons afford in their w'ild state. And whatever a common-right house is 
worth, merely as such ; that is to say, whatever it will let or sell for, over and above a 
noncommon-right house of the same intrinsic value ; it certainly ought to participate in 
the distribution, according to such extra value. 

3502. The true proportionate shares of the common-right lands are to be ascertained on 
the same principle ; for although the ancient regulation respecting common-rights may 
continue in force, while the commons remain open and unappiopriated, it would be 
found troublesome or unmanageable as a rule to their just appropriatic.’ There are few, 
if any, commons (of common-field fownsliips at least) that now afford pasturage in summer 
for all the stock which the appropriated lands are capable of maintaining in winter ; so 
that their several proportions only could be used ; and these proportions may be calculated 
with much greater certainty and despatch on the respective rental values of the lands, 
than on the more vague and troublesome estimation of the quantities of stock they 
would winter, which, indeed, would be best calculated by tlie rental value of the land. 
Consequently, in adopting this as the Irasis of calculation, the ancient rule is, in effect, 
complied with. {Hlackstone, book iii. c. xvi. sect. 2.) 

3503. Bid although each common-right occupier has a right to slock in proportion to the 
productiveness or rental value of his appropi'iated lands, every one could not do this with 
equal profit, and of course could not receive equal benefit. T^ands situated on tlie side 
of a common arc much more beneficial in this respect, than lands wbicli lie a mile or tw o 
from it, with bad roads betw-eeri them ; and it is the real advantage which an occiqiier 
can fairly receive, that is the true guide in the partition, which consequently ought to be 
conducted, not on the rental value of the land, abstractly considered, but on this and its 
situation with yespect to Uie commonable lands jointly. In other w^ords, it is the rental 
values of the common-right lands w'liile the commons remain open, not what they wall 
become after the commons arc enclosed, which I conceive to be the proper groundwork 
of appropriation. 

3504. In cases where commonable lands are udwlli/ attached to manors, and not common 
to the parish or township in which they arc situated, as in forests and woodland districts, 
the selfsame principle of distribution is applicable. The remainder of the commons 
(after the owners of abstract rights have been satisfied) belong to the common-right lands 
and houses ; no matter wdicther such lands and houses belong to copyhold tenants 
exclusively, or to copyholders and freeholders jointly, provided tlie immemorial custom 
of the manor make no distinction in their rcspecti\e rights ; the well established customs 
of manors being in all cases rules of conduct, and unerring guides to commissioners. 
Here may be said to end the greater difficulties as to the principles of appropriation : 
the rest is merely technical ; the w^orks of admeasurement, estimate, and calculation, — 
operations that arc familiar to professional men in every rlistrict, and want nothing but 
application and integrity to render them sufliciently complelc. 

3505. The technical routine of the business of conducting an enclosure as follows : — 
The act being passed, and two or more commissioners named, these commissioners meet 
on a certain day at a certain place wntbiii the township or parish, having previously given 
public notice of their intention. The chief business of tliat day is the fixing of a land 
surveyor and an attorney to the commission. At a second meeting the commissioners, 
surveyor, attorney, and some of the principal proprietors or their agents, attend and make 
a general perambulation of the township, in order to point out to the surveyor the different 
properties, with their limits, Ac. The surveyor now proceeds to make a correct majj of 
the whole, niis done, the commissioners, attcndetl by the surveyor, proceed to value 
each separate lot or piece; and having done this, they next advertise different meetings for 
the purposes of hearing the rights of townsmen, &c. Next tliey set about dividing the 
lands according to these rights, reserving proper roads for footpaths, quarries, gravel-pits, 
wells, springs, &c. for public purposes. When this is done, and set out on the ground, 
contractors are next employed to carry the whole into c*?cution, the expense of which 
and also of the commission is generally paid by the sale of a part of the lands. 
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Choice of the Demesne or Site for the Proprietor s Residence* 

3,^06,- The most desirable sUuationfor the ma7ision of the owner of a landea estate will, 
in almost every case, be somewhere near its centre. The advantage of being at an equal 
distance from every part of the boundaries ; of liaving as much as possible on every side 
that which we can call our own ; of not being overlooked by near neighbours ; and of 
reposing as it w ere in the bosom of our own tenantry, cottagers, cattle, and woods ; are 
obvious, and felt by every one. There may be instances wlierc, from a public road 
j)assing through the centre of an estate, or of a town or village there situated, or mining 
works carried on, and similar circumstances, it may not be desirable to form a central 
residence ; but such cases are not common, and, in laying out an estate new'ly appnj- 
priated, or re-ai ranging an old one, may always or very generally be avoided. It may 
happen, however, that an estate may be so extensive, or its surface so hilly or mountainous, 
that a central situation may be dispensed with for other advantages. When an estate is 
situated near an extensive lake, at the foot of high mountains, or includes an extent of 
sea-shore, it will generally be found preferable, in point of effect and enjoyment, to 
place the mansion near these interesting features. Troxiinity to the sea, tliough it be 
on the margin of our estate, can never be oflensivc ; for if the ocean does not belong to 
us, neither does it belong to any one else : nearly the same thing may be said of an im- 
mense lake, which at least is for the greatest part devoid of visible appropriation, and 
the same thing may often be observed of rivers and mountains, especially if tlie latter arc 
of a savage, or w'oodcd character. 

3507. Various other ciixurnstances must also be taken into view, in fixing on the situ- 
ation of a mansion and demesne j such as its healthfiilness, prospects, exposure, w^atcr, 
the nature of the soil, and the extent of teiritory. 

3.'J08. 7'o be healthy^ a situation should in almost all cases be somew hat elevated above 
the adjoining surface ; and though this cannot l)C‘ the case with respect to the whole of 
the deniesne lands, it should at least apply to the spot intended for the dwelling-house. 
Even a level situation is objectionable in point of health, because, when the usual 
plantations liave grown up round the house, they lend to stagnate the air and generate 
moisture, and thus deteroriafe the atmosphere to their own height, which generally equals 
f)r exceeds that of tlie house. Besides, a flat situation can never have views of much 
beauty, nnrl can only l)e inteiesting from the plants or other objects immediately under 
the eye, and the elevated grounds or liills, if any, in the extreme distance. On an ele- 
vated situation, even though surrounded by trees higher than the house, ^e frequent and 
vaiying winds will always prevent the stagnation of the air, and sweep away the moisture 
accumulated from the evaporation of so many leaves. 

3509. The oiattirc of the soil requires to be attended to, even with a view to health. 
On a level, a gravelly or sandy soil is generally more apt to generate damp in the lower 
jjarts of a house, tlian a clayey soil ; but on an eminence gravel has not lliis objection : 
in iJie former case, the water lodged in the stratum of gravel finds its way fiom all 
sides to the excavation made for the foundations of the house ; in die latter, the declivity 
on every side carries it away. Clay not too adhesive, chalk, and rock, are the best 
sui faces to build on in a flat : on an elevated situation any soil will do ; but chalk, rock, 
or gravel, is to be preferred. 

3510. 77ie prospects from the immediate site of the mansion, and from those parts of 
the adjoining grounds which will be laid out as pleasure-ground, or recreative walks, 
demand some consideration. Such prospects should consist of what pmnters call middle 
and third distances, hold, distinct, and interesting ; the fore-ground, or first distance, being 
formed by the artificial scenery of the pleasure-ground. Noble features in prospects 
are, rivers, lakes, or mountains ; interesting ones are, churches or their spires, bridges, 
aqueducts, ruins of ancient castles or abbeys, water-mills, distant towns or cities, distant 
canals, and sometimes roads, &c. : pleasing rural objects arc, picturesque cottages, neat 
farmeries, field barns, and sometimes distant W'indmills; for objects oilensive, when 
near, often become valuable features at a distance. Sometliing depends on Uie state of 
civilisation of the country, and its general character; the sight of a road, sea-port, 
canal, or €*vcn a neighbouring mansicn, would be preferred to most others in many parts 
of Ireland, Russia, or America. 

3511. The exposure with regard to the sun and the prevailing winds of a country, 
also requires attention. It w^as tJie ciistotn of former times, in tlie choice of domestic 
situations, to let comfort and convenience prevail over every otlier consideration. Thus 
the ancient baronial castles w'crc built on the summits of hills, in times when defence 
and security suggested the necessity of placing them there, and difficulty of accc^ss was 
a recommendation : but when tliis necessity no longer existed (os mankind arc always apt 
to fly from one extreme to the other), houses were universally erected in the lowest situ- 
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ations, with a probable design to avoid those inconveniences to whicli lofty positions had 
been subject; hence the frequent sites of many large mansions, and particularly abbeys 
and monasteries, the residence of persons who were willing to sacritico the beauty of 
prospect for the more solid and permanent advanbiges of iiabitable convenience ; amongst 
which, shelter from wind, aiul a supply of w'ater for store fishponds, were predominant 
considerations. {Enquiri/, hy ih^ptony p. 815.) In hilly countries, or in any country 
where the surface is varied, the clioice is neither made in the bottoms (Ji^. 53S2. a) nor on 


N 


the summits of hills (c), but generally on knolls, or on the south or south-east side of 
considerable eminences (6), uiion an clevatcil platfonn, either natural or raised by art 
from the earth of the foundations ; and the rising grounds behind (d) are planted both 
for effect and shelter. 

3jl‘i. y/m 2 iroximitfj of ivatet' is essential to the comfo. i of every country residence. 
Where there are none in springs or siirfice streams, it may, indeed, be collected from the 
roofs of buildings and ()tller^^ise, and filtered, and preserved sweet *nd cool in tanks 
underground; but sujiplies obtained in this way are precarious and expensive, and the 
water is inferior to that obtained from the soil by contiguous wells, or from a distance 
by pipes or diains. Water is also extensively required in country residences for the use 
of gardeners, sometimes for fishponds ; at a moderate distance, and on a lower level, 
it is always dcsiiable in considerable quantity for the purpose of forming artificial lakes, 
or river-like reservoirs. Few home features are finer tlian where the house is situated 
on a knoll which slopes down on two or more sides to one encircling piece of water, 
(/g. 533.) 
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3513. The nature oftJicsoil is a consideration inferior to the others, because all bad 
soils arc susceptible of great improvenrient ; } ut, still, it should be taken into consider- 
ation along with other objects. A soil retentive of surface water, such as some clayey 
and soft peaty soils, is fhe worst, as it is always unpleasant to walk on after rains, and 
easily poached !)y rattle and horses. Such soils also require more expense in drainage 
and roads, and are much less suitable for garden and farm culture, than firmer soils, 
and such as arc naturally fiiable or dry. 

3514. The suhsml is sometimes of more importance than the soil; for the former in 
general can only be improved by draining, and subsoils differ materially in their sus- 
ceptibility of tliis improvement. A bad subsoil is an effectual barrier to the thriving of 
timber trees ; and as these constitute the finest ornament of every country seat, the im- 
portance of choosing a subsoil either naturally congenial to them, or capable of being 
rendered so by art, is sufficiently obvious. 




liooK II. FliOMA TION OF ROADS. 3S7 

3515. IV/iffre the suif ace-soil is dry and poory but on a dry subsoil, and all other cir- 
cumstances are favourable, it may often bo desirable for a proprietor to fix on such a 
situation for Iiis demesne ; because such a surface is probably among the least valuable 
as farm lands, because land to be laid out as a park is not required to be rich, and because 
it will not be difficult to ameliorate all that pait wanted ns farm and garden ground. 

3516. The extent that should be kept as a detnesne is more easily determined tlian any 
of the foregoing points, 'fhe genet al wealth of the proprietor, and his style of living, are 
liere tJie leading guides. The extent of the demesne may bear very difi'erent relations to 
the extent of tlie estate; because the proprietor may liave other estates and other sources 
of wealth. He may have chosen a small estate, on w Jiich to fix his residence, from its 
local advantages ; or he may prefer a small demesne oii a large estate, from his style of 
life and the habits of his establishment. 

3517. The parky in general, occupies much the largest part of the demesne lands. In 
a civilised and populous closely cultivated country, like Britain, notliing can be more 
noble than a large forcsUlike park burrounding the maribion. In partially cultivated 
countries, or open field countries, it is less imposing ; and in countries scarcely appro- 
priated and but thinly distributed with spots of culture, the park becomes a less noble 
feature, and less a mark of wealth and distinction than a well-hedged and regularly 
cropped farm. 

3518. The apparent extent of a park depends much less on its contents in acres, than on 
the inequalities of its surface, the disposition of its woods and waters, and the conceal- 
ment or unobtrusivencss of its boundaries. An extensive flat, surrounded by a belt, and 
intersjicrsed with clumps, may be great, but can hardly be felt as grand or interesting 
by any but the owmer : tlie acres it occupies will be guessed at by hundreds, and the 
estimate will generally be found to fall short of the reality. On the other hand, a liilly 
2 )ark, ingeniously w ooded, witli a piece or pieces of water, and probably rocks, bridges, and 
other objects, will appear to a stranger of much greater extent than it really is, and sets 
rational estimate at defiance : such a park is certainly much more grand and picturesque 
than one of meie “ bulk w’ithout spiiit vast.” 

3519. The home or dememe farm and farmery will be regulated in extent and style of 
cultivation by tlie wants and wishes of the proprietor. It is sometimes a determinate 
space in the least })icturesque part of the demesne; and sometimes, the greater part of 
the park is brought in succession under the ploiigli and the sickle. 

3520. The kilrhcn -garden is the next and only remaining large feature in the demesne ; 
it is generally ])Jaced neai the house and stable offices, so as to have a convenient and 
unobtrusive communication witli the kitchen conrt, and the livery-stahlc dung heap. 

3521. 7'hc pleasure-groundy or lawn and shrubbeiy, often surrounds the liouse, offices, 
and kitchen-garden ; and sometimes embraces them only on two or three sides. 

352‘J. 77/6’ details of all these and other parts of the demesne belong to landscape- 
gardening and architecture, and lequirc no fuither notice in this work. (Sec Encyc, of 
Card, part iii. book iv.) 


Chat. IV. 

Formation and Management of lioads. 

3523. The advantages of good roads are so obvious and so generally acknow Icdged, as to 
need no comment. lloaJs, canals, and navigable rivers, have been justly called the veins 
and arteries of a counl»;;y, through which al| improvements flow. The lloinans, aw'are 
of their importance, both in a military and civil point of view', consti-ucted them from 
Rome to tlie utmost extent of their a&^lpi re. With the dismemberment of that empire, 
the roads became neglected, and cominued so during the dark ages. In modern times 
attention was first paid to them on a large scale by the government of France, in tlie 
seventeenth century ; and in England in tJic beginning of the century following. About 
the middle of the eiglitcenth century, considerable exjiciisc had been incurred in road- 
making, in several districts, and the expenses of toll-gates began to be felt as oppressive. 
This produced An Enquiry into the State of the Public liondsy by the Rev, H. Homer, &c. 
1767, which may be considered as the origin of scientific research on the art of road- 
nuikiiig in England. 

3524. In Scotlandy the first turnpike act, as w'c have seen (771.), was passed in 1750; 
since which period existing public roads have been improved, and many new ones fornned : 
but the great impulse there was given, after tlie act for abolisliing lieritable jurisffictions, 
by the money advanced by government, and the able military engineers sent from England 
to conduct the roads in the Highlands. The appearance in Britain, about this time, of 
a new' order of professional men, under the name of civil engineers, also contributed to 
the same effect. 
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3525. In Irelandy very little attention was paid to the art of road-making before the 
establishment of the Dublin Society ; but tlie subject was treated of in the early volumes 
of tlicir Transactions, and some useful instructions there given, as it is generally under- 
stood, by R. li. Edgeworth ; and the surface as well as substrata of that country being 
singularly favourable for road-making, tlie art soon began to make considerable progress. 
This was greatly owing to the exertions of Edgeworth, well known as a scientific engineer, 
and as the author of a tract on roads published in 1810. 

352b*. The extraordinary increase of toll duties in England, having been felt as a very 
heavy burthen by tlie landed interest during the last twenty years, has drawn the attention 
of various persons to the subject of roads, and given rise to important improvements, 
both in laying them out, and in forming and repairing them. By far the most useful of 
these may be considered the mode of forming practised since 1816, by L. M^Adam of 
Bristol ; for which its author was rew'arded by parliament. That mode is now, with more 
or less variation, adopted in a considerable number of districts in the three kingdoms, and, 
together with the attention and emulation it excites, promises to effect an entire revolution 
in (he state of the public roads every where. At the same time it is but candid to state, 
with Paterson of Montrose, autlior of two tracts (1819 and 1822) on the subject, that in 
many districts a considerable improvement had taken place, previously to the time of 
JVPAdam, in the state of the roads, simply from a grcatc’* attention being made to keep 
them dry by under-drainage, to break the stones small, and constantly to obliterate the 
ruts. 

3527. But McAdams plan of making roads promises to be valuable a-, a substitute for 
pavement or causeways in towns ; at the same time its value, as compared with tlie most 
improved methods of paving, cannot be considered as finally determined. 

3528, In the following view of the present state of hiowledge as to roads wc shall avoid 
entirely that part of the subject which relati's to national or parochial management, and 
confine ourselves to the kinds, the tlirection or line, the form, the mitcrials, the execu- 
tion, and the repairs. 

Skct. I. Different Kinds of Roads* 

3520. Though all roads au,ree in being tracks of passage from one point to another, yet 
they differ in their magnitude, construction, and other modes of adaptation for that pur- 
pose. Most good roads consist of two parts; one “metalled” or coated with stones for 

tlu' use of carriages and horses 
{fig. 53'1. a) ; another of cuimnon 
earth or soil, as a border to the 
metalled part (5), or for the use of 
pedestrians; aild probably a footpath for the latter (c). Sevofal kinds of roads arc distin- 
guished by the relative proportions of these two parts ; but some also are characterised 
by other circumstances. 

■ 3530. National roads, or highways, are such as communicate betw'^eeri the caiiital 

cities and sea-ports ot a country, and are those of the greatest magnitmle. In Britain, 
the nietalJed part of such roads, where they arc most frequented, as within a few miles of 
large towms, is from 30 to 50 and even to 6tT feet wide, with footw'ays on each side of 
12 feet wide or upw^ards, and in no case is the metalled part of the road narrower than 
20 feet; that width being requisite to admit of one loaded waggon passing another. 
IVIany or most of tliese narrower national roads arc without footpaths, and often want a 
sufficient bordering of earth road, or footpath. 

3531. Parochial roads may be considered as secondary highways, deriving their name 
fVom the circumstance of being made and supported by the parish in which they are 
situated ; whereas the others arc the work of government, or of tlie counties in which they 
are situated, and are supported hy tolls levied on carriages and animals passing over them. 

3532. Lanes are parisli or private roads, generally narrow, and often either not me- 
talled at all, 01 very imperfectly so; hometimes they are called drift-ways, but that term 
is more properly applied to the green or umnctalled space which runs parallel to any 
made road, for the p^issage of flocks and herds. 

3533. Estate roads are such as are made b ' landed proprietors on their own territory, 
for die purpose of intercoimiiunication and connection with public roads. 

3534. A farm-road is either one which leads to a farmery, from a public road, or which 
leads from the farmery to difterent parts of the farm. Such roads are never narrower 
than 16 feet, to admit of two carriages passing each other; but they are often only half 
metalled, presenting a turf road for summer, dry weather, and for empty carriages and 
foot passengers, and a metalled or winter road for winter and loaded carriages. In a 
road from a highway to a farmery, it may often be advisable to place the metalled road in 
the middle, and keep the earth road at each side, on account of admitting the sun and 
air more readily to the metalled road; but in roads within a farm, it is found a great 
convenience in carting out manure or bringing home produce, for the loaded carts to have 
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uninterrupted possession of the metalled road, and the others of the earth road. In 
many cases, farm roads of this description are only metalled in the horse tracks 
^ 535. o) and wheel ruts 

^ {bc)t which, on dry firm- 

- » bottomed land, and with care- 

iW" j/ll l £i preservation, is found to 

A/7\ ^ I llim **11 answer very well. 

/TTK mnrr ^535. Open firm roads, 

Bcatson observes, should be, 
as much as possible, placed 

on the headlands of the fields ; that is, the portion of land adjacent to the hedge, on which 
tiie jilough is turned ; and every opportunity should be taken of placing gates, so that either 
53 g aide of a hedge may be used as a road {Jig* 53fi. ), to 

avoid driving over a field in tillage. This may be 

— easily effected by a few gates being placed in the line 
of the headland or nearly so, and not too near each 
— hedge or to each other, so that a waggon may easily 
drive through them on the right or left, as the crops 
may require ; a few hurdles (a) may guard each 

field in grain alternately, and will furnish a uceful 

fold or enclosure to detain sheep, colts, &c. 

~ 1 V ij 3536. Horse roads arc paths for the transit of 

7 ~ 'Ingle horses with a’ rider, or a back load : they are 

' ‘j T commonly of earth, and from six to ten feet wdde : 

W . \\ // ; « the statute width is eight feet. 

' I I f rn 3537. JFoo/joa^/i5 are tracks for pedestrians ; some- 

I I ' 5 times metalled to the width of three or four feet; 

' !: • I often of the natural surface. 

[I ' .3538. 7’aeed roads arc of three kinds : those with 

i I i. ; small stones, or causeways, which are most common; 

I j ! , [ those with large blocks of stone, or what is called 

"• ‘‘ ashlar pavement ; and those with sections of timber 

trees. The first, though almost peculiar to towns, yet form the whole of the metalled 
i(»ad in some cases of countiy roads ; and in others a space of ten or twelve feet in the 
middle, or at each side, is causewayed for the use of the heavier carriages. Broad stones 
arc sometimes used for covering part of a road, destined for the greatest part of the traf- 
fic, or for forming wheel tracks. Tn the latter case they are always squar'd or regularly 
jointed, but in tlie former the most irregular forms may be used. Timber causewaying is 
only used in entrance courts to towm mansions, for tl>c sake of avoiding the noise made 
by the wheels of carriages and horses’ feet on stone; or on suspension bridges, for the 
sake of lightness. J or these purposes timber ^laving is excellent, and lasts for a very 
long time. On the Continent, fir timt)er is used for this sort of paving ; but oak or 
larch w'ould, no doubt, last longer. 

35.39. Slrevt roads with Uove tracks (fig. 537.) have been proposed by Mr. Stevenson, 
a distinguished engineer. These tiacks may cither be laid in connection with common 
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our principal roads, at least upon all their acclivities whicli exceed a greater rise than at 
the rate of 1 perpendicular to 26 horizontal feet; — an undulating line of road which 
obliges the carrier, in most instances, to modify his load to one half of what his horse 
can tiike along the more level x^arts. It is likewise proposed, that the lending streets of 
all towns and villages bituate upon the principal highways should be hiid with these 
stone tracks. The traveller would then glide smoothly along, instead of being accom- 
panied with a thundering noise and jolting motion most unpleasant to himself and tlic 
inhabitants of the respective places through which he passes. 

35W. The advantages qf stone tracks in roads ** cannot be better cxcmplifit'd than by noticing an experi. 
ment made in presence of some of the Directors ot the Forth and Clyde Canal Company, upon a set of 
cast-iron tracks, laid upon an acclivity rising at the rate of about 1 in 15 to Port Dundas, near Glasgow. 
Here one horse actually drew up a load of three tons on a cart weighing nine cwt. 1 n this case, the horse 
proceeded up hill without much apparent difficulty till he reached the top, and was about to enter on the 
common causeway, when he could proceed no further, although the ri>ad had now bi*coine level. The 
carters frequenting thia road agree that their horses had lonncrly greater diiUciilty in taking up twenty- 
four rwt on the causeway, than was now experienced with three tons. How great, therefore, must be the 
beneficial effects of such an immense acquisition of power, as even the partial introduction of wheel- tracks 
is calculated to affbrd to the traflic of the country!*’ 

3.541. Afr Sfuart Mcntcath of Closcburn “ has had single-horse waggons with four wheels nfqilicd to the 
ordinary purposes ot hu estate Thc!>o waggons are constructed upon the principle of those of Switzerland ; 
they are ten cwt. on winch a hoise, uciglnng about eleven cwt , takes a load of thirty cwt. between Edin- 
burgh and Closcburn, a distance ot sixty-six miles This gentleman, whose knowledge in such matters is 
extensive, estimates, that if w’hcel-tracks were laid upon the pro., pal acclivities of the road, as above 
recommended, his horses could work with a load of about two tons.” venson's PUmJor Track Hoads, 
Edin. 4to. 182(1, 1 ) 

35‘12. Plunked roads arc forineJ over morasses; or in particular by laying doun 
a flooring of flanks, on which c.irriages p.issfoi temporary purposes. A permanent kind 
of road of this desciiptioii has been made by weaving (or wattling) an endless hurdle of 
tlie breadth of tlie road, and covering it with a coating of gravel or broken stones. The 
advantage of this mode is, that the load may he made on a bog before the substratum 
dries, and even if it is so soft as not to beai a man. By tlie lime the hurdle rots, the 
base will be consolidated and fit to bear any thing. 

35*13. Jiail roads are roads exclusively for the use of carriages, and are characterised by 
a rail, commonly of iron, hut sometimes of wood or stone, laid along the track of eacli 
w'lieel, in order to produce the ellect of a perfectly even surface. I’here is also a recent 
invention of this kind, named a suspension railway, which, under particular circumstances, 
promises very consideiahle advantages. In gener.il tlie carriages for such roads Jiave 
theii wheels low, and of a particular constrncfion to fit the rails; but in some c.ises the 
rails haNc grooves for the use of coimnon narrow wheels. Sucli roads are almost ex- 
clusively in use at coal and other great mineial woiks; but it has lately been proposed 
to introduce them as side roads to the more xmblic highways, for the purpose of loco- 
motive steam-engines, and it seems higlily probable that this may be done before long on 
beveral of our main roads. (See Sect. V.) 

Sect. 1 1. I.inc of Pnection, or laj/ing out of Hoads, 

3544. Pefure carriages of burthen were in use, little more w as required than a path upon 
hard ground, that w’ould bear liorses. All marshy grounds were therefore sliunned ; the 
fords of rivers were resorteil to, and the inequality or circuit of the road was of much less 
consequence, that w hen carriages, instead of pack-horses, began to be employed. When 
carriages were first employed, they probably were light and narrow*, and did not require to 
have roads of any considerable breadth or firmness ; and Avhen roads had once been thus 
traced, indolence and habit prevented any great exertions to lay them out in better lines, 
or to repair them in any manner beyond what present convenience absolutely required. 
When heavier carriages and gi eater tr.iflic made wider and stronger roads necessary, the 
ancient track w'as pursued ; ignorance and w*ant of concert in the proprietors of the 
ground, and, above all, tlie w*ant of some general effective superintending power, conti- 
nued this wretched practice. {Edgeworth on Roads, p. 3.) At length turnpikes were es- 
tablished, and laws passed investing iiiagistratcs witli authority to alter established lines, so 
that now the cliief obstacle to the improvement of the lines of public roads is the expense. 

3545. In laying out roads, a variety of circumstances require to be taken into consi- 
deration j but the principal are evidently thei line or direction, and its inclination to the 
horizon. 

3546. The most perfect line, according to Marslual, is that which is straight and level. 
But this is to be drawn in a country only which is perfectly flat, and where no obstruc- 
tions lie in the way ; — joint circumstances that rarely happen. Where the face of the 
country, lietween two points or places to be connected by a road, is nearly but not quite 
level, by reason of gentle swells w hich rise between them, a straight line may be perfect, 
— may be the most eligible under these circumstances; but where the intervening 
country is broken into hill anti dale, or if one ridge of hill only intervenes, a straight 
line of carriage road is seldom compatible with perfection. In this case, which is 
nearly general, the best skill of the surveyor lies in tracing the midway between the 
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straight and Hie level line. The line of perfection, for agricultural purposes, is to 
be calculated by the time and exertion, jointly considered, v^hich are required to 
convey a given burthen, with a given power of draught, from station to station. On great 
public roads, where expedition is a principal object, time alone may be taken as a good 
ciiterion. 

3547. According to Stevenson, “ although in road-making the line of direction must 
always be subordinate to the line of draught, yet the fonner is notwillistnnding of 
importance, both as it regards the safety of the traveller, and the trackage of the load. 
Independently of the numerous accidents which occur from the sudden collision of 
carriages travelling at speed upon a tortuous line of road, were even better to go up a 
moderiite acclivity, than to introduce numerous turns, whicii, to a certain extent, are not 
less detrimental to the effective power of the horse, than llie uphill draught. Every 
turn in the road, which ultimately amounts to a right angle, does, in effect, suppose the 
carriage to have been brought from a state of motion to a state of rest, and from rest to 
motion again. Turns in a road, where tiiey are unavoidable, ought to be formed on 
curves of as large a radius as the situation will admit. There ought, in laying out a 
road, to be a kind of compensating balance between tlie lines of direction and draught; 
and wlierever weighty reasons occur for varying the direct line, such as an acclivity to be 
avoided, more proper soil to be obtained, the avoiding of valuable property, or the 
including of a village or town, — where such motives present themselves, the judgment 
of the engineer will, of course, be exercised in varying the line of Llirection.” {Ed. Enc» 
art. Jioadj,.) 

3548. yi regular method of finding out the true line of road between two stations, where 
a blank is given, and where theic is no other obstniction than what the surface of the 
ground to be got over presents, is to ascertain, and mark at proper distances, the straight 
line, which is tin* only ceitain guide to the surveyor. If the straight line be found to 
be ineligible, each maik becomes a rallying point, in searching on either side of it for a 
better. If two lines of ecpial facility, and nearly of equal distance from the straight line, 
present themselves, accurate measurements are to determine the choice. If one of the 
l)est two lines which the intervening country allbrds is found to be easier, the other 
sliorter, the ascent and the distance are to be jointly considered ; the exertion and the 
time recpiiied are to be duly weighed. 

11519. The nature <f the ground, the source of materials, and the comparative expense of 
forming the road, by two doubtful lines, as well as their compai alive exposure, arc also 
to he taken into consideration. Altliough, in some places, Paterson observes, it may be 
of little consequence, either to the traveller or to the public in general, whicli way the 
bendings arc turned, provided the level is nearly obtained, yet a great dt^l may depend 
upon those turns or bendings for the rcjil benefit and advantage of* the road. In bend- 
ing it one way, you may have no metals tliat will stand any fatigue, unless at a great 
distance and expense ; while, in turning it the other way, you may luive metals of the 
veiy best <|uality in the iimnc(hate vicinity. In tlic one way, too, you may be led over 
giound of a w et bolloni, where, even with tw elve or fourteen inches deep of metals, there 
would he difficulty in keeping a good road; while, in the other, you may have such a dry 
bottom, that the road would he much easier upheld with seven or eight inches of metals. 
So that the track that may appear most eligible to the eye, at first sight, may not always 
be the one that should be adopted. A combination of all the requisites 1 have already 
mentioned should he ‘studied, as f«u* as possible ; and w'liere these cannot be found all to 
unite, the one ])osscssing the most of these advantages, and subject to no other material 
objection, should, of course, be adopted.” {Treatise on Roads, p. 19.) 

3550. Roads, Edgeworth observes, should be laid out as nearly as may be in a straight 
line; but, to follow with this view the mathematical axiom, that a straight line is the 
shortlist that can be drawn between two points, will not succeed in making the most 
commodious roads ; hills must be avoided, towns must be resorted to, and the sudden 
bends of rivers must be shunned. All these circumstances must be attended to ; there- 
fore a perfectly straight road cannot often be found of any great length. It may, perhaps, 
appear surprising, that there is but little difference in the length between a road that has 
a gentle bend, and one that is in a perfectly straight line. A road ten miles long, and 
perfectly straiglit, can scarcely be found any where ; but if such a road could be found, and 
if it were curved, so as to prevent the eye from seeing further than a quarter of a mile of 
it, in any one place, the whole road would not be lengthened more than one hundred 
and fifty yards. It is not proposed to make serpentine roads merely for the entertain- 
rnent of travellers ; but it is intended to point out, that a strict adherence to a straight 
line is of much less consequence than is usually supposed ; ond that it will be frequently 
advantageous to deviate from the direct line, to avoid inequalities of ground. It is 
obvious, that, where tlie arc described by a road going over a hill, is ^eatcr than that 
which is described by going round it, the circuit is preferable ; but it is not known to 
every overseer, that vvitliin certain limits it will be less laborious to go round the hill. 
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though the circuit should be much greater than that which would be made in crossing 
the liill. Where a lull has an ascent of no more than one foot in thirty, the thirtieth part 
of the whole weigiit of the carriage, of the load, and of the horses, must be lifted up, 
whilst they advance thirty feet. In doing this, one thirtieth part of the whole load con- 
tinually resists the horses’ draught ; and in drawing a waggon of six tons’ weight, a 
resistiince equal to the usual force of two liorses must be exerted. 

3551. A perfectly level road is not alivays ike best for every species of draught. Slight 
and short alternations of rising and falling ground are serviceable to horses moving 
swiftly ; the horses have time to rest their lungs, and different muscles : and of this 
experienced drivers know well how to take advantage. Marshal concurs in this opinion, 
and also Walker, Telford, and most engineers ; and Paterson considers that it would not 
be proper to line a road upon a perfect level, even to the length of one mile together, 
although it could be quite easily obtained. It is a fact, he says, well known to most 
people, at least every driver of loaded carriages knows by experience, that where a horse, 
dragging a load over a long stretch of road, quite level, will be exhausted with fatigue, 
the same length of a road, having here a gentle acclivity, and there a declivity, will not 
fatigue the animal so much. This is easily accounted for. On a road quite level, the 
draught is always the same, without any relaxation : but on a gentle ascent, one of 
his powers is called into exercise; on the descent, .nother of his powers is called 
into action, and he rests from the exercise of the former. Thus arc his different mus- 
cular powers moderately exercised, one after another ; and this var’^ ty hjis not the same 
tendency to fatigue. A perfectly level road, botfi with respect to i(s direction and 
its breadth, is always dirty in wet weather; because the rain w'ater can neither run off to 
the side of the road, nor along the ruts. Such roads, therefore, as arc level in their line 
of direction, should always have a fall from the middle to the sides, and should be kept 
as much as possible free from ruts. 

3552 According to Stevenson^ and we believe to all the most scientific road onKineers, a level straight 
road is decidedly the best. He says, “ in an uphill draught, a carnage may be ciMiceivetl as in the state of 
being continually lifted by increments proportional to its rise or progress upon the road Every one knows 
that on a stage of twelve miles the post-boy generally .sows, as it is termed, at least lialf an hour upon the 
level road, boeau«c on it he never requires to slacken his pare as in going uphill. Now, if he, or his com- 
pany, would agree to take the same tune to the levc-1 road that they are obliged to do uixm the undulating 
one, the post-master would find no difUculty in detoriiiiiimg which side of the argument was in lavour of 
Ins cattle With regard to the fatigues or ease of the horse, Mr Stevenson upon one occasion submitted 
the subject to the consideration ot a medical friend (l^r John Barclay ot Edinburgh, no less eimrient for 
his knowledge, than successful as a teacher ol the science of comparative anatomy], when the Doctor made 
the following answ er — ‘ My acriuamtance wnth the muscles by no means enables me to explain how a horse 
should be more fatigued by travelling on a road uiutormly level, than by travelling over a like space upon 
one that crosses heights and hollows , but it is ileinonstrahly a false idea, that rnu.sides can alternately rest 
and come into motion in cases ot this Kind The daily practice of ascending heights, it has been said, 
gives the animal v.ind, and enlarges his chest It may abo, with equal truth, be alhrmed, that many horses 
lose their wind under this sort ot training, and irrecoverably suff'er fiom imprudent attempts to induce 
such a habit.’ In short, the Doctor ascribes * much to prejudice originating with the man, continually m 
quest of variety, rather than the horse, who, consulting only his own case, seems quite unconscious of 
xlogarth's Line of Beauty * ” {Rciwrl on the Edinbujgh Railvuii/.) 

3553. A dry fnundatio'nj and clearing the road from water^ are two important objects 
wliicli, according to Walker (Minutes of Evidence before a Committee of the House of 
Commons, 1819.), ought to be kept in view in lining out roads. “ For obtaining the first 
of these objects, it is essential that the line for the road be taken so tliat the foundation 
can be kept dry, either by avoiding low ground, by raising the surface of the road above 
the level of the ground on each side of it, or by drawing off the water by means of side 
drains. The other object, viz. tliat of clearing the road of water, is best secured by 
selecting a course for the road which is not horizontally level, so that the surface of the 
road may, in its longitudinal section, form in some degree an inclined plane ; and when 
this cannot be obtained, owing to tlie extreme flatness of* the country, an artificial incli- 
naxion may generally be made. When a road is so formed, every wheel-track that is 
made, being in the line of the inclination, becomes a channel for carrying off the water 
much more effectually than can be done by a curvature in the cross section or rise in the 
middle of the road, without the danger or other disadvantages which necessarily attend 
the rounding of a road much in tlie middle. I consider a fall of about one inch and a 
half in ten feet to be a minimum in this cas if it is attainable witliout a great deal of 
extra expense. 

3554. The ascent of hills, it is observed by Marshal, is the most difficult part of laying 
out roads. According to theory, he says, an inclined plane of easy ascent is proper ; 
but as tlie moving power on this plane is “neither purely mechanical, nor in a sufficient 
degree rational, but an irregular compound of these two qualities, the nature and habits 
of this power ” require a varied inclined plane, or one not a uniform descent, but with 
levels or other proper places for rests. According to the road act, the ascent or descent 
should. not exceed the rate or proportion of one foot in height to thirty-five feet of 
the length thereof, if the same be practicable, without causing a great increase of 
distance. 
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3565. As precedents for roads through hilly countries^ Telford {Minutes before the Committee tf the 
House qf Commons^ SfC 1819.), referg to those which he has lately made tiirough the Tnostditfirult and pre- 
cipitous districts of North wales “ The longitudinal incliimtions are in general less than one in thirty • 
in one instance for a considerable distance there was no avoiding one in twenty.twu, and 4n another, for 
about two hundred yards, one in seventeen j but in these two cases, the surface of the road-way being 
made peculiarly smooth and hard, no inconvenience is experienced by wheeled carnages. On flat ground 
the breadth of the road. way is thirty-two feet ; where there is side cutting not exceeding three feet, the 
breadth is twenty-eight ; and along any steep ground and precipices it is twenty.two; all clear within the 
fences : the sides are protected by stone walls, bro.ist and retaining walls and parapets ; groat pains have 
been bestowetl on the cross drains, also the draining of the ground, and likewise in constructing firn«ind 
Buhfitantinl foundations for the metalled part of the roadway.” 

•iiAi. /'he road between Cupel Ceng and Lord PcnrhyiCs slate quarries may also be adduced as an 
example of a very perfect enclosed plane in which the ascent is accurately divided on the whole space. 

3557. Cutting through low hills to obtain a level is recommended ! v some, who, as Paterson observes, 
will argue, “ that where the lull of ascent is not very long, it is betUi, in that case, to cut through it in a 
straight line, and embank over the hollow ground on each side, than to w'ind along the foot of it This, 
however, should only be done where the cutting is very little indeed, .ind an embankment absolutely 
tiece8S.ary Few people, except those who arc well acquainted with the subject, arc aware of the great 
expense of cutting and embanking; and the more -nyonc becomes acquainted with road-making, the 
more, It may be presumed, will he endeavour to avoii. those levels on the straight line that are obtained 
only by cutting and embanking, and will either follow the level on the curved line round the hill, or, 
where this is impracticable, will ascend the hill, and go over it by various windings, avoulmg always abrupt 
or sudden turnings.” (Vico/isc, §c. p 15) 

3558. All crussingSi intersections^ and ahuttings of roads, should be made at right angles, 
for the obvious purpose of facilitating the turning from one road to the other, or the more 
speedily cros.sing. Wliere roads cross eacii otJier obliquely, or where one road abuts on 
another at an acute angle, turning in or crossing can only he conveniently perfoimcd in 
one direction. 

3559. In laying out a road over a hill or ‘mountain of angular fgure and considerable 
height, much piactical skill, as well as science, is requisite. In order to preserve a 
moderate inclination, or such a one as will admit of tlie descent of carriages without 
locking their wheels, a inncli longer line will he required than the arc of the mountain. 
Ill reaching the siiininit or highest pait to be passed o\er, the line must he extended by 
winding or zig-/..igging it along the sides, so as never to exceed the maximum degree of 
stcepnes.s. This may occasion a very awkward appearance in a ground plan, but it is 
unavoidable in immense works. If a Iiill, 50 feet in perpendicular height {Jig. 538.), 
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lias an arc {a, b, c), or would require 1 50 feet of road (a, b, c) to go over its summit in 
a straight line ; then to pass over the same hill, on a road rising at the rate of two inches 
in six feet (the slope of the Simplon road), would rcquiie a length of COO feet. If this 
length were extended in a sliaiglit line (d, b, e) on each side, it would require an 
enormous mound, and an immense expense ; hut by being conducted in a winding 
direction (b), up tlie hill on one side, and down the other, the same end is gained at a 
moderate cost. Such works show the wonderful power and ingenuity of man ; and 
perhaps no example exists wlieie this power is so strikingly displayed in road-making as 
in the case of the Simplon. 

3.')0'0. In laying out a road ioward'i a river, stream, ravine, or any place requiring a 
liridgc or embankment, an obvious advantage results from approaching them at right, 
angles ; and the same wdll apply in regard to any part requiring tunnelling or cros.sing 
by an aqueduct, &c. 

3561. In tracing out winding railroads, or suck carriage roads a.s ai'e only to be 
metalled in the horse track .ind paths of the wheels, some management is necessary in the 
case of quick l>eiid.s. Wheie tlic line is straight, the horse path ought to be exactly in 
the middle between the wheel tracks ; but, where the load winds, and most especially 
at a quick bend, the horse track ought ever to incline toward the outer side of the curve, 
by which the wheels will be uniformly kept on the middles of the supports prepared for 
them. Hence, it is advisable to dig the trench for the horse path {Jig. 535. a) first; and 
to draw a carriage for which the road is intended, wdth the horses walking in tliis middle 
trench : thus marking out, by the impressions of the wheels, the precise middle lines of 
the outer trenches, in every part of the road, from end to end, 

3562. The directions of roads through an extensive estate cannot be determined on 
without having ia contemplation the other fundamental improvements, such as tlie 
situations of villages, farmeries, mills, or other objects ; anil tlicse artificial improvements 
must be taken in connection with the natural surface, soil, materials, waters, &c., tJio 
probable system of agriculture that w'ill he pursued, and the external intercourse. A 
hilly country under arntioii^ will evidently require more roads than if chiefly under 
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pasture ; and, indeed, other circumstances tlie same, a country abounding in hills and 
valleys requires many more roads than one of a more even surface. The roads in such 
a country are also more expensive, on account of the bridges, and extra work at their 
abutments. On an estate composed of gentle hills chiefly intended for arable or con- 
vertible liusbandry, the best situation for the roa<ls will generally be found al)out half way 
between the bottoms and highest surfaces. By this moans the labour of carting up the 
produce from the fields below the road, and carting up the dung to the fields above it, is 
evidently much less than if tlie road were either entirely on the highest ground or the 
lowest. Bridges over the brooks or open ditches necessary for drainage in valleys, arc 
also rendered less frequent. 

3563. Accurate sections of the rises and falls of the natural surface on which a road is 
to be formed should always be taken before the line is finally determined on. As the 
figure of an exact section of this sort, on any ordinary scale, would convey no data 
sufficiently accurate for execution, it is usual to adopt one scale for the length, and 
another for the rises and falls of the road, and to mark the latter with the dimensions as 
taken on the survey. 

Sect. III. Form and Materials of Roads* 

3564. On the structure and composition of 7'oadst men of science and practical road- 
makers are much more divided than on their laying out. J’iie subject is of itself of 
greater importance in old countries, because it more frequently o*.v. '’rs that a road is to 
be enlarged or renewed, than that a new line is to be devised. We shall first lay down 
the fundamental principles of the formation, and w ear of roads ; and next treat of forming 
them, and of the different kinds of road materials. 

Subsect. 1. Formation of Roads, and of their Wear or Jnfiry. 

3565. A road may be defned a path of transit on the earth’s surface, for men, animals, 
and machines; of sufficient width for the given traffic; of siiflicient strengtii and 
solidity for tlie given weight; of sufficient smoothness to olFer no impediment; and of as 
great durability as possible. 

3566. The width is obviously determinable by the nature and extent of the traffic ; 
every road should be made sufficiently broad to admit two of (he largest sized caniages 
which are in use in the country or distiict to pass each other; and highways, and roads 
near towns, should be made wider in proportion to their use. Tlie inaxinuim and iniiiiuium 
can only be determined by experience: sixty feet is the common and legal width of .i 
turnpike-road in Britain, and this includes the footpath. 

3567. 'The"^ strength of a road depends on the nature of the inateiial of which it is 
formed, and of the basis on wdiich it is placed. A jilate of iron or stone of the road’s 
width placed on a compact dry soil would comprise every thing in point of strengtJi ; but 
as it 19 impracticable to employ plates of iron or stone of such a size to any extent, recourse 
is had to a stratum of small stones or gravel. The great art, therefore, is so to prepaie 
this stratum, and place it on the basis of the road, as that the elfcct may come as near as 
possible to a solid plate of material. To accomplish this, the stones or gravel should be 
broken into small angular fragments, and after being laid down of such a thickness as 
experience has determined to be of sufficient strength and durability, the whole should be 
so powerfully compressed by a roller as to render it one compact body, capable of re- 
sisting the impression of the feet of animals and the wheels of carriages in a great degree, 
and impermeable by surface w'atcr. But the base of the road may not always be firm 
and compact ; in this case it is to be rendered so by drainage, artificial pressure, and per- 
haps in some cases by other means. 

35G8. In cases qf a wet or sqft foundation^ whore from the nature of tho soil and the pressure of the 
springs lying on a higher level, as on the groat north road, near 1 1 igligato, draining lias been found 
inctrcctual in dr}ing the foundation of the road ; the same object has been attained by laying down, and 
joining by cement, blocks composed of course gravel and llornaii cement, 'i’he water is tlius prevented 
ftom oozing up, and a foundation formed, at once firm, durable, and dry. This invention, witli many 
Others m modern road-making, belongs to Mr. Telford. {Newton's Journal^ vol 11 . p. 28.) 

3569. The durabUUy of a road, as far as it depends on the original formation, w ill be 
in proportion to the solidity of its basis, the aardness of the material of w'hich the surface- 
stratum is formed, its thickness, and the size and form of the stones whicli compose it. 
Tlie form and size of the stones which compose the .surface-stratum have a powerful 
influence on a road’s durability. If their form is roundish, it is evident they will not 
bind into a compact stratum ; if they are large, whether the form be round or angular, the 
stratum cailnot be solid ; and if they arc of mixed sizes and shapes, though a very strong 
and solid stratum may be formed at first, yet the w^hcels of carriages and the feet of 
miumals operating with unequal effect on the small and large stones would soon derange 
the solidity of the stratum to a certain depth, and, consequently, by admitting rain and 
frost to penetrate into it, accelerate its decay. A constant state of moisture, even witliout 
any derangement of surface, contributes to the wearing of roads by friction : hence 
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one requisite to durability is a free exposure to the sun and air, by keeping low the side 
fences ; and another is keeping a road clear of mud and dust — the first of which acts, as a 
spunge in retaining water, and the second increases the draught of animals, and of course 
their action on the road. Both the strength and the durability of a road will be greater 
when the plate or surface-stratum of metals is flat or nearly so, than when it is rounded on 
the upper surface : first, because no animal can stand upright on such a road with a 
regular bearing on the soles of its feet ; and, secondly, because no wheeled carriage^ can 
liavc a regular bearing, except on the middle or crown of the road. The consequence 
of both th^ese states is the breaking of the surface of tlie plate into holes from the edges 
of liorses’ feet, or ruts from the jilough-like elfect of wheel® on the lower side of tlie road, 
or the reiterated operation of those which pass along the Lt.ntre. 

3570. The smoothness of a road depends on the size of the stones, and on their com- 
pression either by original rolling or the continued pressure of wheels. The continued 
sinoothtiess of a road during its wear dej^ends on small stones being used in every 
part of the stratum ; for if the lower part of it, as is generally the case in the old style 
of forming roads, consists of larger stones, as soon as it is penetrated by wheels or water 
from above, these stones will work up and produce a road full of holes and covered with 
loose stones. 

3571. The wear or decay of roads takes place in consequence of the friction, leverage, 
pressure, grinding, and incision of animals and machines, and the various cfl'ects of 
water and the weather. 

.3572. Friction will in time wear down the most durable and smooth material. Its 


effects are more rapid when aided by wafer, which insinuates itself among the particles 
of the surfaces of earthy bodies, and, being then compressed by the weight of feet or 
wdieels, ruptures or w’ears them. Even w'hen not compiessed by wheels or other weights, 
the action of frost, hy expanding water, produces the same effect, 'i'his any one may 
prove, by soaking a soft brick in wattT and exiK)sing it to a severe frost. A road in a 
state of perfect dryness is, under the action of w’hcols, as liable to be injured in its solidity, 
as when too wet; because it loses its clastic tenacity under the pressure, and becomes 
broken into a loose superstratum. This is the greatest advantage of watering roads, as 
proved by the experience of trustees, and shown in their annual accounts of C)(pcnses; 
besides tlie comfort to travellers, of laying the dust, for which alone watering was first 
thougJit necessary. 

.357.3. The leverage of the feet of animals has a tendency to depress one part of the sur- 


\ face and raise up anotlier. The line which forms 

5'3<) . the sole of every animal’s foot may be considered 

ji I \ ^ as a lever of the second kind, in which the fulcrum 

^ at tlie one extremity (Jig. 539. a;, tlie power at 

^ ^ ^ \ Ihc other (6), and the weight between them (c). 

— I [1 Hence the injury done to the road, even if formed 

I the best construction, will be as the pressure 

the fulcrum : this amounts to from the half to 
// // tjjc whole of the weight of bipetls and their loads, 

and from a fourth to a halt of that of quadrupeds. But if the stones of the road are 
large, that is, if they are more than two inches in breadth, the liorse’s foot acts as a com- 
pound lever, .'mil, by depressing one end of the stones and raising the other, deranges the 
surface ot the stratum, and renders it a recejjtacle for w-^ater, mud, or dust. 


3574. The leverage of wheels vi of a nature to be less injurious to roads than that 




of the feet of animals, because the 



fiilcnim (fg. 540. o), is continually 
changing its position ; but if the stones 
of the road an? largo, then the wheel 
acts as a compound lever, raising up 
the one end (b), and depressing the 
otlier (n), of every stone it passes 
over ; and in this case becomes more 
injurious on a bad road than the feet 
of loaded animals. The reiterated 
operation of this effect, by wheels fol- 
J lowing in the same track, soon destroys 
badly constructed roads. 


3575. Such being the effect of leverage- and especially of compound leverage, in U'earing 
roads, it becomes of the first importance to ascertain that size and shape of stone on 
which its cflects will be least ; that is to say, how short a compound lever may be made 
use of consistently with other advantages. This must in general be a matter of experience, 
and chiefly depends on the hardness of the stone. The size must always be sufficiently 
large, and the shape sufficiently angular, to fonu, when embedded, a compact, hard, and 
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immovable stratum ; and the smaller the size the better, provided that object be obtained. 
One inch in diameter may be considered the medium size. 

3576. The mere jrressure of bodies on a smooth road does little mischief ; and hence 
the advantage of perfectly cylindrical wheels, and a road as nearly level as practicable. 
But if the surface of the road is rough, the pressure both of cylindrical wheels and the 
feet of animals may do mischief, by forcing down a loose stone among others of dif- 
ferent sizes, and thus loosening the latter and raising the largest to the surface. Where 
a road, however, is composed of materials of binall size, and the surface is clean and dry, 
the advantage derived from the. pressure of cylindrical wheels acting as rollers will, it is 
probable, always be greater than the injury sustained from their friction. 

3577. Grinding is produced by the twisting motion of the feet of horses or other 
animals when pulling hard or carrying a heavy weight, and by the twisting, dragging, or 
sliding of wheels from w'liatever cause. The grinding of wheels, Fry observes, “ may 
in every case be defined to be the effect produced on any substance interposed between 
two bodies, one of which has a sliding motion, yet so firmly confined or ^^ressed between 
them, that the moving body cannot slide over the interposed substance ; but, in conse- 
quence of the pressure, the interposed substance, adhering firmly both to the fixed and 
to the moving body, is necessarily lacerated or torn asunder, and reduced to atoms. 
This is the process in corn-mills, in drug-mills, and in every otlicr mill, properly so 
called. I remember,” he adds, frequently when a boy, to have trodden with one heel 
on a piece of soft brick, or of dry old mortar, which was firm eiio**'!! to bear the weight 
of my body, uninjured; but, on giving my body a swing round will, my other foot, 1 
have instantly reduced it to powtler. The action in this case is very obvious ; the 
weight of my body confined the piece of brick firmly to the ground ; my heel w^as also 
pressed by the same weight firmly upon the brick ; one part of tlie brick therefore re- 
maining confined to the ground, and the other part being carried round by my heel, the 
brick of course was torn asunder and reduced to powder. This I conceive is a simple 
elucidation of the th'fTerencc between pressing and grinding ; and this is the diflercnce 
of the effects on the msiterials of our roads, produced by the use of upright cylindrical 
wheels, which act only by pressure g by the use of conical w heels, which, by their con.stant 
twist, act also by ^fnndinp, ; and by very convex roads, by w hich means the w'heels of all 
carriages, except such as occupy the crown of the road, whether cylindrical or other- 
wise, act in the same ttvisting, sliding, and grinding manner.” {Ohs. on lioadsy ijr. 
1819.) 

3578. 7?y the incision of objects passing ahmgroadsy we allude to the dividing operation 
of wheels, which, independently of their eHect as moving levers, ac t also as moving 
wedges, or perhaps, more properly, as endless saws, in forming ruts or deepening such 
as are already made. Flat roads, so as to produce less temptation to follow in the middle 
track, watchful repair, and broad wdicels, are the niitigators of this description of wear. 

3579. Water is one of tlie most serious causes of the wear of roads. As we have 
already observed (3572.), it acts, aided by pressure, like gunpowder, in rending the sur- 
face of bodies. Frozen, it acts exactly in tlie same manner ; and when it has penetrated 
deeply into a stratum of materials, a tliaw produces their entire derangement. Mud is 
formed in consequence of the presence of w^atcr and dust or earth, and ac'ts as a sponge 
to retain it, and perpetuate its bad effects. A well composed and thoroughly com- 
pressed substratum will not imbibe water, unless it rests in ruts or other hollows. To 
form such a stratum, tliercfore, and obliterate all hollows as soon as they appear, .md to 
remove mud and dust, arc the palliative.s of this mode of wear. On such a road heavy 
showers may do good, by washing away the earthy particles, dung, and other injurious 
earthy or vegetable matters. 

3580. Wind is mostly a favourable agent to roads, by drying them and blowing off the 
lighter dust ; but in some cases, in very exposed situations, it has been known to blow 
tlie dust into heaps, and sometimes to carry off larger particles than could be spared. 
The last evil is fortunately rare ; the other only requires the removal of the accumulated 
heaps of dust. 


SiJASE<^T. 2. M^Adartis Thec'y and Practice, of Road-making, 

3581. ZPAdam agrees with other engineers, that a good road may be considered as 
an artificial flooring, forming a strong, .solid, smooth-surfaced stratum, sufficiently flat 
to admit of carriages standing upright on any part of it, capable of carrying a great 
w'eight, and presenting no impediment to the animals or machines which pass along it. 
In fortnirig this flooring, Adam has gone one step beyond his predecessors, in breaking 
the stone to a smaller size than was before practised, and in forming the entire stratum 
of'tRis small-sized stone. By the fonner practice a basement of large stones is first 
tfien stones a degree smaller; and, lastly, tlic least size on the surface. It is in this 
‘IjpOjnt dfmiakiDg use of one small size of stones throughout the stratum, that the origin- 
of Adam's plan consists, unless we add also his assertion, ** that all tlie roads ia 
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the kingdom may be made smooth and solid in an equal degree, and to continue so at 
all seasons of the year.” It is doubted by some, whether this would be the case in the 
northern districts at the breaking up of frosts, and especially in the case pf roads not 
much in use, and consequently consisting of a stratum less consolidated, and more pene- 
trable by water. M*Adain, probably, has much frequented public roads in view. “ The 
durability of these,” he says, “ will, of course, depend on the strength of the materials of 
which they may be composed ; but they will all l>e good wln'Je they last, and the only 
question tliat can arise respecting the kind of materials is one of duration and expense, 
but never of the immediate condition of the roads.” {Remarks on Boadst ^c. p. 11.) 
TJic following observation of Marshal is worthy of remark, as tending to confirm, to a 
certain extent, the doctrine of M‘Adam : — “ It may seem needless to repeat, that tlie 
surface of a road which is formed of w'ell broken stones, binding gravel, or other firmly 
coliesive materials, and which is much used, presently becomes repellant of the water 
which falls upon it ; no matter as to the basis on which they are deposited, provided it 
is sound and firm enough to support them.’* 

35iS2. Adam's theory of road~making may be comprised in the follow'ing quotation 
from his Bejwrt to the Board of Agriculture (vol. vi p. 46.) : — “ Roads can never be 
rendered perfectly secure imlil the following principles he fully understood, admitted, 
and acted upon : namely, that it is the native soil which really supports the weight of 
traffic ; that while it is preserved in a dry state it will carry any weight without sinking, 
and that it does, in fact, carry the road and the carriages also; that tin's native soil must 
previously be made quite dry, and a covering impenetrable to rain must then be placed 
over it to preservo it in that dry state ; that the thickness of a road should only be regu- 
lated by the quantity of material necessary to form such impervious covering, and never 
by any reference to its own power of carrying weight. Tiiere are sonic exceptions to 
this rule ; a road of good naturally binding gravel may be laid on a sub-bed of bog earth, 
wliich, frqm its tenacity, will carry all kinds of carriages for many years.” 

3583. The erroneous opinion so long acted upo?h and so tenaciously adhered to, that by 
placing a large quantity of stone under the roads, a remedy will be found for the sinking 
into wet clay or other soft soils ; or, in otiicr words, that a road may be made sufficiently 
strong, artificially, to carry heavy carriages, though the subsoil be in a wet state, and by 
such means to avert the inconveniences of the natural soil leceiving water from rain or 
other causes ; has produced most of the defects of the roads of Great Britain. At one 
time M‘Adam had formed the opinion that this practice was only a useless expense; but 
^ experience has convinced him that it is likewise positively injurious, 

358 1. Jf Simla ff stone (f various sizes be placed as a road, it is well know'n to every 
skilful and observant road-maker, tliat the largest stones will constantly^w'ork up l)y the 
siiaking and pressure of the traffic; and th.at the only mode of keeping the stones of a 
road from motion is, to use materials of a iiniibnn size lioui the bottom. In roads made 
upon large stones as u foiuKlatioii, the perpetual motion, or change of tlic position of the 
materials, keeps open many apertures, through which the water ])asses. 

3585. Bauds placed upon a hard bottom, it has also been found, w’car away more 
quickly than those which are i)laced upon a soft soil. I’his has been apparent upon 
roiids w'lieie motives of economy or other causes have prevented the road being lifted to 
the bottom at once ; the wear has alwa)s been found to diminish, as soon as it was i>os- 
sihle to remove the bard foundation. It is a known fact, that a road lasts much longer 
over a morass than w hen made over lock. The evidence protluced before the commilteo of 
the House of Commons showed the comparison on the road between Bristol and Bridge- 
water to be as five to seven in favour of the wearing on the morass, where the road is laid 
on the naked surface of tlie soil, against a jiarl of the same road made, over rocky ground. 

3586. The common practice, mi the formation of a new road, is, to dig a trench lielovv 
the surface of the ground adjoining, and in this trench to deposit a quantity of large 
stones ; after this, a second quantity of stone, broken smaller, generally to about seven 
or eight pounds’ weight; these previous beds of stone are called the bottoming of the 
roab, and are of vaiious thickness, according to the caprice of tlio maker, and geiMiraHy 
ill proportion to the sum of money placed at his disposal. On some new roads, made 
in Scotland in the summer of 1819, the thickness exceeded three feet. That which is 
properly called the road is then placed on the bottoming, by putting large quantities of 
broken stone or gravel, generally a foot or eighteen inches thick, at once upon it^ . Were 
the materials of which the road itself is com])oscd properly selected, prepared, and laid, 
some of the inconveniences of tliis system miglit be avoided ; but in tlie careless way iq 
which tliis service is generally performed, the road is as open as a sieve to receive water; 
which, penetrating through the whole mass, is received and retained in the trench, wheiiqO 
the road is liable to give way in all changes of weather. A road formed on such .pryi- 
ciples has never circctually answ'crcd the purpose which the road-maker should con- 
stantly have in view ; namely, to make a secure level flooring, over which carriogoe mpy 
pass with safety and equal expedition at all seasons of the year. 



678 


PRACTICE OF AGRICULTUBE 


Fart III. 


3587. An artificial road in Britain is only required to obviate the inconvenience of a 
very unsettled climate. Water, witli alternate frost and thaw, are the evils to be guarded 
against ; consequently, nothing can be more erroneous than providing a reservoir for 
water under the road, and giving facility to the water to pass through the road into this 
trench, where it is acted upon by frost to the destruction of the road. As no artificial 
road can ever be made so good and so useful as tlie natural soil in a dry statCi it is only 
necessary to procure and preserve this dry state of so much ground as is intended to be 
occupied by a road. 

3588. The first operation in making a road should be the reverse of digging a trench. 
The road should not be sunk below, but rather raised above, the ordinary level of the 
adjacent ground ; care should at any rale be taken, that there be a sufficient fall to take 
off the water, so that it should always be some inches below the level of the ground upon 
which the road is intended to be placed : this must be done, either by making drains to 
lower ground ; or if that be not practicable, from the nature of the country, then the soil 
upon which the road is proposed to be laid must be raised by addition, so as to be some 
inches above the level of the water. 

3589. Having secured the soil from unde^r-ieater, the road-maker is next to secure it from 
rain winter, by a solid road made of clean dry stone or Hint, so selected, prepared, and 
laid, as to be perfectly impervious to water; and th'*-' cannot be effected unless the 
greatest care be taken that no earth, clay, chalk, or other matter, that will hold or conduct 
water, be mixed with the broken stone ; which must bo so prepared and laid, as to unite 
with its own angles into a firm, compact, impenetrable body. 

3590. The thickness of such road is immaterial, as to its strength for carrying weight; 
this object is already obtained by providing a dry surface, over which the road is to be 
placed as a covering or roof, to preserve it in that state; experience having shown, that 
if water passes through a road, and fills the native soil, the road, w hatever may be its 
thickness, loses its support, and goes to pieces. In consequence of an alteration in the 
line of tlie turnpike road, near Rownham Ferry, in the parish of Ashton, near "Bristol, it 
has been necessary to remove the old road. This road w as lifted and re-laid very skilfully 
in 1806; since wliich time it has been in contemplation to change the line, and conse- 
quently it has been suffered to wear very thin. At present it is not above three inches 
thick in most places, and in none more than four : yet on removing the road, it was 
found thaf no water had penetrated, nor bad the fiost affected it during the winter pre.- 
ceding, and the natural earth beneath the road was found perfectly dry. 

3591. Several new roads have been constructed on this principle within the last three 
years. Part of the great north road from London, by lloildcsdon, in Hertfordshire; 
two pieces of road on Durdhain Down, and at llowidiairi Ferry, near Bristol ; with 
several private 'roads in the eastern part of Sussex. None of these roads exceed six 
inches in thickness; and although that on the great north road is subjected to a very 
heavy traffic (being only fifteen miles distant from London), it Ijas not given way, nor 
was it affected by the late severe winter (1819-20), when tlic roads between that and 
London became impassable, by breaking up to the bottom, and the mail ami other coaches 
w'crc obliged to reach London by circuitous routes. It is worthy of observation, that 
these bad roads cost more money per mile for their annual lepair, than the original making 
of this useful new road, 

3592. Improvement of roadst continues M‘Adam, ‘'upon the piinciple I have endeavoured 
to explain, has been rapidly extended during the last four years. It has been cairied into 
effect on various roads, and with every variety of material, in seventeen different counties. 
These roads being so constructed as to exclude water, consequently none of them broke 
up during the late severe winter (1819-20); there was no interruption to travelling, nor 
any additional expense by the post-office in conveying the mails over them, to the extent 
of upwards of one thousand miles of road.” 

3593. On M^Adanis theory the only practical road-maker who has published his opi- 
nion is Paterson of Montrose. He says {Lelteis and Communications, ijc, 1822.), 

“ These certainly ought to be considered as the grand first principles of road-making.” 
He commends M'Adam’s reasoning on these principles ; but objects, as we think with 
rea.son, to his drainage of three or four indies, as being insufficient. He adds, however, 
that though he considers M' Adam’s system as erroneous and defective in draining and 
preparing the road for the materials, yet, in regard to the materials themselves, the method 
of preparing and putting them on, and keeping the road free from ruts by constant at- 
tention, has his entire approbation. These principles, however, be adds, “ arc not new ; 
but have been acted upon before. In regard to small breaking, be certainly has had the 
merit of carrying that mode to greater extent than any otlicr individual that I have heard 
of ; and the beneficial effects arising from it have consequently been more extensively 
Been and experienced.” {Letters on Jioad-maJcing, p. 49.) 
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Subsect. 3. Road-makingi as treated of and practised hy vawius enwient Engineers ana 

Surveyors. 

3594. The sulyect of forming a road may be considered as to breadth, drainage, fences, 
base of the iiard materials or artificial stratum, upper line of the stratum, composition of 
the stratum, size of the materials, laying, and compressing. 

3595. With respect to bicadthf the site of every public road, according to Marshal, 
ought to be sufliciently ample to admit of its division into three Iravelable lines ; namely,. 

1. A middle road of hard materials, for carriages and horses in winter and wet seasons; 

2. A soft road, formed with the natural materials of the -ite, to be used in dry weather, 
to save the unnecessary wear of the hard road, and to favour the feet of travelling animals, 
as well as for the safety, ease, and pleasantness of travelling in the summer season ; and 

3. A commodious path, for the use of foot passengers, at all seasons. There are few 
roads, even in the environs of populous to'.ns, so public as to require a hard road of 
more than two statute iioles (thirty-three fet*t) in breadth ; and every public road ought, 
under ordinary circumstances, to have a line which is travelable at any season, and of 
ample width to permit two carriages to pass each other with freedom and safety. This 
ample width let us set down at one statute pole. In deep clayey districts, where hard 
materials are difficult to be procured, a single road, of Jialf a pole in bjeadth, with dila- 
tions at proper distances, to let carriages 2 >ass each other, may, in many recluse situations, 
be advisable. 

359fi. Seventy feet in width seems to bo considered by Farey, Walker, Telford, and 
most engineers, as sufficient near the largest lowms ; and in the case of the metropolis and 
sonic others, they consider that ten or twenty feet in width may be paved. The London 
Commercial road, executed under the direction of Walker, is seventy feet wide ; ten 
feet on each side arc occupied as footiiaths, twenty feet in the centre are paved for heavy 
carriages,, and there are fifteen feet of gravel road at each side for light carriages and 
saddle horses. This road has been executed for sixteen years, and has given the greatest 
satisfaction; but Walker thinks that considerable improvement would be found from 
paving the sides of a road, upon which the heavy traffic is great in both directions, and 
leaving the middle for light carriages. The caniien or drivers, walking upon the foot- 
liatlis or sides of the road, w'ould then be close to tlieir horses, without inte|^upting or 
being in danger of accidents from light carriages, w hich is tlie case when they are driving 
upon the middle of the road ; and tlic unpaved part being in the middle or highest part 
of tlie road, would be more easily kept in good rcijair. But unless the heavy traffic in 
both directions is great, one width, say ten or twelve feet, if very wx'll paved, will be 
found sufficient ; and in this case, the paving ought to be in the middle of the road. 
Tlie width of many of the jircsciit roads is, besides, such, that ten or twelve feet can be 
spared for jiaving, while twice that width would ksave too little for the gravelled part. 
Although the fiist cost of paving is so great, he does not think, that any other plan can 
be adoptcil so good and so cheap in those places where the materials got in the neigh- 
bouihood aie not sufficient for supiiortirig the roads. A coating of vvhinstonc is, for 
instance, more durable than the gravel with which the roads round London are made 
and repaired, but much less so than ijaving ; although the fi eight and carriage of the 
wJiinstoiic, and of the jiaving stones, which form the x^iincipal items of the expense, 
are nearly the same. 

3597. Roads ought to he wide and strongs Edgew orth observes, in proportion to their 
vicinity to great towns, mines, or manufactories. As they approach the capital, they 
should be wider and stronger than elsewhere. When a number of roads leading to a 
great city combine and fall into one, the load fiom that junction should be pro^iortion- 
ably solid and cayiaeious. Near the capital, the width of roads is however often restricted 
by buildings, that cannot with propriety be suddenly removed ; but every opportunity for 
removing these buildings, and for widening the road, should be attended to, and no 
future buildings or encroacbincnts should be allowed. And, tliough in some cases it 
appears reasonable to permit the erection of new buildings, and the making new plant- 
ations, nearer tlian thirty feet fiom the centre of a road, ujion condition that security 
should be given to the public for the constant jireservation of the road that is thus 
injured ; it is, however, far safer to prohibit wliat is injurious to public convenience, than 
to compromise with individuals : cases of private hardship may and must occur, but it is 
part of the true glory of Britain that there exists no exemption in our laws in favour of 
the rich. 

3598. Proportioning the breadth of roads to the traffic for which they may be employed 
is not sufficiently attended to. In remote places, w here there is but little traffic, the 
■waste of ground, occasioned by supeifluous width of roads, is an error of considerable 
magnitude. There are many places wdicre roads of twenty feet in breadth would suit 
the public convenience, as well as if they were twice as broad. Now it is clear, tliat if a 
road is one pole or perch wider than is necessary, there is a waste of 320 perches in a 

Pp 2 
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niilci equal to two acres of ground, which, at the rate of tlirec pounds per acre, would, 
if the road had been once well made, keep half a inile of such road as is here alluded to 
in good lepair. 

8599. The breadth of the road and the width of the metals, according to I’aterson, 
should depend on circuinsUinces different from tne former. For a few miles in the 
vicinity of such cities as London or Edinburgh, tlie most proper breadth at which a road 
should be formed, is i)roperly from sixty to seventy feet, and the metals from twenty-five 
.to tliirty-five feet. While in the neighbourhood of such towns as Newcastle or Perth, 
it will be sufficient tJiat it be formed forty feet broafl, and that the width of the metals be 
about eighteen or twenty feet. These arc the breadths presumed to the most eligible 
in such situations. But rules cannot be given to suit every situation : the breadth ought 
to be regulated according to the extent of the run of commerce, or traffic, upon the 
road. As a general rule, Ijowever, for {)ublic roads over the (lifferent counties of Great 
Britain, he “ should suppose the following might, in most cases, be adopted. Take, for 
instance, the road betwixt Edinburgh and Glasgow, or betwixt lOdinburgh and Aber- 
deen by the way of Dundee. These roads arc formed in general from tliirty-fivc 
to forty feet wide; and the breadth of the metals is from foiiitcon to sixteen feet, for the 
most part. Sucli roads as these would be found to answer very well, in general, over 
the kingdom." A breadth sufficient for the general purposes of country travelling, 
according to M‘Adam, is sixteen feet of solid inateiials, with six feet on each side 
formed of slighter materialb. The Bristol roads, he says, are made with stone about the 
width of sixteen feet. 

36(X). 2Vie increased breadth which is now given to ovr public roads, according to 
Stevenson, independently of the safety and convenience of the traffic, is favourable 
to the more speedy drying of the road by evaporation, and is calculated to render 
less injurious the rising growth of the hedgerows, and the ultimare erection of 
buildings along the line. “ The highways or great lines of road should, in no 
instance, be formed of a less breadth tljan forty feet, and the metal bed not less -than 
eighteen feet broad, with at least one footpath of five feet in breadth along the side; 
especially within a few miles of all towns and villages. It would be difficult to 
give any scale of breadths for public roads, the local circumstances of which vary so 
much. I^t, without presuming (o be fastidious, w'c notice, thal, within six or eight 
miles of all large cities or towns, the approaclies should not be formed at less than sixty 
feet between the fences. In such situations the whole breadth should be metalled, 
or laid with broken stones. In the vicinity of towns of about 50,000 inhabitants, the 
breadth should be at least fifty feet betwec*n tlie fences, and be in like manner metalled 
from side to sid^. Where the population does not exceed 30,000, the statutory breadth 
of forty feet may be adopted, the metalling being slill, continued of the whole breadth, 
with paved side-drains. At intermediate distances, where it is not thought advisable to 
have the metal of a greater breadth than eighteen feet, the compartments between 
the metal bed and the side-drains may be laid witli gravel or chips of stone to the deptli 
of not less than half the thickness of the cential pait of the road. In the vicinity of 
London, and the capitals of Dnl)lin and Edinlmrgh, and other great towns, as Glasgow, 
Manchester, Liverpool, &c. it would be desirable that the principal approaches were at 
least seventy feet in breadth, fully metalled betuecn tlie side-drains, which ought to 
be neatly fonned, and paved, and the roads providctl with a footpath on cacli side." 
{Ed. Encijc. art. Roads.) 

3601. Narrow roads, it is judiciously observed by Fry, arc almost always in bad con- 
dition, which is to be accounted for from the circumstance of every carriage being 
obliged to go in the same ruts; and as each rut is generally oidy six inches wide, one foot 
of the road only is worn by the w'lieels instead of the whole breadth of it ; which would 
be the case if the road were of a proper widtii, and if it were well constructed. If a 
road bo laid out, from twenty to thiity feet wide, so flat as tJiat a carriage may stand nearly 
upright on every part of it, and if moderate care be taken by the surveyor to prevent the 
first formation of ruts, such a road will be w orn by the wheels nearly alike on every part 
of it : provided also that the ground on each side, for at least four or five feet, be mode- 
rately fiat, so as not to excite fear in the drivers of rarriages ; but if there he dt'ep 
ditches close to the sides of tlie road, or if the circumjacent land fall olF very abruptly 
to the depth of two or three feet, whereby fear of a])proaching the edges would ojierate 
on the minds of tlie drivers, every driver will instinctively avoid the danger on either 
hand ; and a road so circumstanced will, in spite of any care of the surveyor, inevitably 
be worn into ruts in the middle. There is a remarkable instance of this kind in a piece 
of road on Durdhani DoA^n, near Bristol. This road is a causeway over a piece of soft 
ground ; and although it is from twenty to tw'enty-five feet wide, yet, as the ground falls 
away abruptly on both sides of it, it has been found impossible, for more than twenty 
years past, to liis knowledge, to prevent deep ruts being formed along the middle of it ; 
notwithstanding the Down itself consists of hard .limestone, and the otlier roads upon 
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con<:u1idatcd as to form a solid body, and to be impervious to water. Bushes, however, 
the Down are as fine and even as any roads in England. Were this piece of road 
widened out on each side, in an easy slope of about five feet, by rubbish of any kind, 
and by the scrapings of the road itself, whereby the instinctive operation of fear of 
approaching the sides of tlie present road would be obviated, tiiat piece of road would be 
found to wear as fairly as the other roads on the same Down. 

3602. In regard to the drainage of roadst Marshal directs to examine the site in every 
part, to ascertain whether offensive waters lodge beneath it, or quicksands, and land springs, 
which break out in a wet season. If defects of this kind be found, effectual drains are 
to be run up to them) from the ditches or outer side ilrains of the site. 

3603. JFiiefi roads run through marsh/ ground, Edge\\' jrth observes, ** the substratum 
must be laid dry by proper dniinage ; and where tlic road is liable, from the Hatness of 
the country, to be at times under water, the expense of raising it above the W'ater must 
be submitted to in the first instance. All drains for cariying off water should be under 
the road, or at the field-side of tlie fences, and these drains should be kept open by con- 
stant attention, and should be made wide at the outlet.” 

3604. The method of draining ivhicli Paterson has fmnd tJte most effective is thus 
described : — “ Before the materials are put on, run a drain along the middle of the road, 
all the way, from two to tliree feet deej) ; then till it witJi stones iip to tlie surface, mak- 
ing those at bottom of a pretty good size, and those at the tup fully as small as the road 
materials. And, in order that tlie quantity of stones used for the said drain, may be as 
little as possible, ami every way to save expense, it may be made as narrow as it can 
possibly he dug. From this leading drain make a branch here and there, to convey off 
the water to the canals on the sides of the road.’* This mode of draining he has found, 
from experience, to be so beneficial, that a road so drained would be better and more 
durable with eight inches, than it would otherwise be with twelve inches of materials; 
and not only so, but that on such a road there would be a saving on the incidental 
repiiiis, ever afterwards, of about one half of the labour, and at least one third of the 
material. 

3605. All moisture from under the road materials must be carried off by such drains. 
Then, if tlie inateiials are properly broken, they will become so firm and solid that little 
or no water will get through them; and if it should, this drain would carry it away. 
So tliat, under any vicAV of it, the utility of these drains must be very apparent ; but when 
we consider lluit, to have tin ground under the road materials perfectly dry is to insure 
a good road, lliese drains become indispensably necessary, and the expense is a mere trifle. 
There are two miles of road, which were made on this plan under Faterson’s directions, 
which have stood all the winter rains without injury, and which promise^to make one of 
the finest roads in the kingdom. There is another road of ten miles, that ho has lately 
I^lanned, for the greater part of which he has specified two such drains, running parallel 
to each other, and five feet apart ; and lie would even recommend three or four parallel 
drains where there is a great breadth of metals, except where the load is formed over dry 
sand or open gravel. Although tlie elfect of such drains will be at all times beneficial 
to the road ; in time of a thaw, after there have been a few weeks of frost, it will be 
peculiarly so. In frost, the surface of the road, lliougli w et before, becomes dry, the 
water being absorbed by tlie roail, or otJierwise comlensi-d by the frost ; but no sooner 
is this succeeded by a fliaw^, tliaii the absorbed or condensed water again makes its 
aiqiearance all over the surlace of the road. Thi.s is the time that these drains are so 
pec uharh/ benefi cial . 

3G0G. Where such drains are wanting, the road, on the return of a thaw, throws up to 
the surface all the water it had iinhihed ; and in many places, the materials, swelling up, 
become quite loose and open. This is a natural consequence, where tlie material is not 
thick, and where the soil under the road is not perfectly dry ; but where a road is dried 
in the way described, it w ill be uniformly .seen, that the water, instead of spewing out on 
tlie return of a thaw, is sucked in by the draiii.s, so leaving the surface of the road quite 
dry. It may be observed, that at siicli times, the places of tlie road where a few roods 
of such drain had been introduced, presented to the eye, at a quarter of a mile distant, 
quite a contrast to the other parts of the road : the one opaque and dry, from the moisture 
being sucked in ; the other all wet and glistering, its being thrown out to the surface. 
{Paterson's Letters, ^r. 4^. 48, 84.) 

3607. Thorough drainage, Stevenson observes, “ should pervade the whole system of 
the fonnation of roads. The smaller drains, connected immediately with the road, must 
vary in their number, direction, and description, according to the judgment of the 
engineer. They consist of w'hat ai*e technically termed box and rumbling drains ; the 
former of which arc built, and the latter consist of a stratum of rubble stones, simply 
thrown into an excavation made for their reception, through which the moisture is 
allowed to percolate. Where the road is to be made through a boggy or marshy soil, 
which is generally pretty level, the opportunities for drainage arc less obvious; nor 
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is this so material, as ground of this description is capable of containing a great quantity 
of water without endangering the Hooding of the road. In such situations it also 
fortunately hai>pens that land is seldom of much value, and therefore, in making a road 
through a morass, a much greater breadth should bo included between the lateral drains 
than where the ground has an undulating surface. Attention should also be paid to cut 
the ditches of a moderate depth, as the tenacity of such soils depends upon their being 
kept in a somewhat moist state. If a section of such ground be exposed to the sun and 
air, by deep side cutting, it soon pulverises, and loses its elasticity, when the level of the 
road falls, and its surface gets into disorder. Tlie drainage of a road should rather be 
made across than in a lateral direction, as being less apt to be injure^ by the traffic upon 
it.” {Ed. Encyc. art. Roads.) 

3608. The side drahis Telford and Walker recoinrneiid to be, in every instance, on the 
field side of the fence. In cases, Telford observes, where a road is made upon ground 
where there are many springs, it is absolutely necessary to make a number of under and 
cross drains to collect the watt'r and conduct it into the side drains, which should always he 
made on the field side of the fences. The orifices of tliese cross drains should be neatly 
and substantially finished in masonry. 

3609. The surface-drains, or water-tahlcs, slioidd he made a few inches lower than the 
side of the road, and of the common width of a spade at the bottrirn, and tliey should have 
frequent cross drains under the path and fence, back into the outer tide drain. 

3610. Water-tables acros’^ the road become requisite in some cases, as i*' flat roads on 
a steep slope. These should always he made at right angles to the road, wjth dieir sides 
gently sloping, to occasion as little obstruction to caniages as possible. In some few 
cases, where roads arc liable to floods, or .are deficient in drainage, these surface-tables 
may require to be made of a considerable breadth, and j)aved ; in this case Ureig [App. to 
Strictures on Road Police, p. 219.) directs to lay six feet at the bottom of it flat, and 
twelve feet on each side to rise at the rate of one inch in the foot, wliich will make the 
depth one foot; and from the si/x', no carriage will feci any jerk or shake in passing it. 
TJie pavement should be made of hammered stones, of nearly eqiial depth, each stone 
from nine to twelve inches long on the surface, and four to eight inches broad, and nine 
inches to a foot deep j the under-sidc to be fl.it in the under-face, and not of an irregular 
or angular undcr-surfacc, as in that case it w'onld not be solid. 

3611. Bridges and embankments, of different degrees cf magnitude^, arc required in all 
lines of road of any length or variety of surface. The subject of large bridges w'e lejive 
to the engineers, no department of tlicir art having attained higher iierfection ; of which 
the wondeiful erections by Telford, in alnjost every mountainous district in Ilritain, may 
be referred to^s proofs. We confine ourselves entiiely to such stone arches tis maybe 
designed by road-surveyors, and built by counfry masons. In many cases, cast-iron 
might be substituted for stone with economy and advantage as to waterway ; but though 
the principle of constructing both cast and wrought iron bridges is perfectly simple, the 
execution, and especially the putting iq), requires more skill, and arc attended with much 
more risk than the erection of either stone or timber bridges. 

3612. One low arch is in general the most desirable description of common road- 
bridge. Rut most of the country bridges, as Clarke observes, consist of several small, 
higli, semicircular arches : where there is a single arch, tlic stream passes without inter- 
ruption ; if there arc tw'O or three in the s.ame situation, the sp.icc through which the 
water is to pass is necessarily contracted by the width of the pieis. Ice, and large bodies 
carried dow n by floods, frequently stop up the small arclies, and the accnmulated water 
carries away the bridge; but if such accidents should not liappcn, the constant currents 
rushing against those piers w'ash out the mortar, loosen the stones, and very soon under- 
mine the work, if not extremely well put together, which is seldom the c.ase. Unless 
the river or strcJim is narrow, or the banks vei*y high, a semicircle is an inconvenient 
shape for an arch ; ii has been adopted on account of the insufficiency of tlie abut- 
ments, and because tiic pressure is more perpciidicul.ir ; but scientific engineers, in all 
countries, now construct their biidges witli wide openings, and make the arches either 
semi-ellipses, or segments of large circles — so that the space above tlic highest fioods is 
comparatively little, and the ascent over the bridge* inconsiderable. In country bridges 
in Ireland, Clarke continues, the fomulations are invariably, and often intentionally, 
defective: the mason considers himself an honest man, if his bridge lasts scaoi years i 
whereas, from the durability of materials in that country, it ought to endure for ages. 
Whatever is under water is out of sight, and is generally composed of loose stones, 
thrown promiscuously together, on which the m<asonry is erected, and all the pains 
and expense arc bo-stowccl on the cvt-wnlers and wings, when the heaviest stones, and 
those accurately jointed, ought to be laid in the foundations. The greatest attention 
should be paid to the quabty of the materials : the stones should be large, and laid 
in level courses, in the best mortar, composed of sharp sand, free from loam, and quick- 
lime, accurately mixed together; tlie coping of the parapet is generally so slight, tlint it is* 
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broken down as soon as built, and the entire parapet quickly follows; — it ought to be 
of large heavy stones, roughly hammered, and there should be substantial quoins at 
the ends of the parapets with an immovable stone over tlicin. 

3613. Arches not exceeding eight feet spaiimfiy be semicircular; tunnels not exceeding 
eighteen inches wide may be covered witli strong dags, and either flagged or paved 
under, and there ought to be across either end a deep long stone, sunk below the surface 
of the current, and under the walls, to prevent the water from undermining the work ; 
if the stones are square and heavy, those small conduits may be built without mortar, 
except at the ends. 

36 1 4. Jn building tunnels or arches across a road in a flow-bog, great pains must be taken 
with the foundation* or the whole structure will incvit'»My sink: the building of those 
should be deferred as long as possible, till the peat has subsided, and has obtained a 
tolerable consistence ; then make an opening equal to the tvhole work, and sink it eigh^ 
teen inches' below the intended bottom of the arch or gullet; collect a quantity of black- 
thorn bushes, and tie them in faggots of l’»e same size ; place these in regular courses in 
the direction of the road, and lay across tliem a platform of strong plank three inches 
thick, the whole length and width of the intended mason work ; on this build your arch, 
and make an allowance in the height of tlie abutments for sinking. Wherever walls are 
necessary to support banks, and prevent their crumbling dow n upon the road, if large 
even stones can be procured, they will not requite any mortar ; when mortar is used, there 
ought to be a great many apertures in the work to give vent to the water, otherwise the 
pent-up moisture from behind will push out the wall. In many cases, where embank- 
ments can be made of earth and sods, they arc to be preferred to masonry, which is ex- 
tremely expejisive at the commencement, and very perishable ; for mortar soon loses its 
cementing quality, when exposed alternately to frost and damp. 

3615. Draining the site of a road on a Jlotv-bogt according to Clarke, is a tedious oper- 
ation, and often reejuires some years. A single drain at each side will not be sufficient, 
as the water from the adjacent irioss would fill it up as fast as it w-as made. I^ay out tlie 
road here sixty feet wide, w hich will allow for the banks when the wliolc shall be finished ; 
make a drain at each side six feet wide, and at a distance of fifteen or twenty feet more, 
parallel drains of the same width. If the interval between the parallel drains be after- 
wards cut av^ay regularly for I'uel, it will tend still to the condensation of the moss. 

361 6. Open drains, in the case of ground liable to sink or to moulder down by frost, ought 
to be made very much sloped on the sides, especially the side next the road, otherwise, 
after repeatc<l scouring out, the road will be found to have sunk at the sides; — a very 
common case, and liiglily injurious in the case of narrow roads. Whenever this tendency 
to sink is observed, it should be made up by the scrapings of the road, or by other mate- 
rials. Roads made over bogs and artificial mounds are particularly liaMe to sink at the 
sides, which should be immediately coiiiiteracled to prevent the bad consequences. 

3617. Dcnccs along the sides of roads arc essential in all enclosed countries; and all 
engineers and rond-ni»ikers agree that they should never be allowed to rise of a greater 
height than what is necessary for a fence. To give free admission to the sun and air by 
keeping the fences low'. Marshal consideis as providing an iiiiexpcnsivc, yet most accurate, 
method of cleaning roads — incomparably rnoie so than washing or scraping. The legis- 
lature, Edgeworth observes, has liiiiiied, in several instances, tlie height of hedges to five 
feet ; but tliis limitation is neglected or evaded. Even were it strictly adhered to, it 
would not be sufficient for narrow roads : the hedges w oiilil be still too high ; for it is 
the sweeping power of the wind wJiich cairics ofl’ dust in dry weather, and wliicli takes 
up moisture in wx*t. In fact, roads become dry by eva])oralion ; and when they arc cx- 
V>osed to the sun and wind, the ell'ect of heat and ventilation is more powerful than any 
surface drainage that could be accomplished. 

3618. Walker observes, that the advantage of having the hedge next the road consists in its 
greater safety to the traveller, particularly if a ditch of any considerable depth is necessary, 
and in the hedge being supported in its growth from the ground under tlie road, without 
drawing upon the farmer’s side of the ditch. 

3619. The fences, Telford observes, form a very material and important subject, with 
regard to tlie perfection of roads ; they should in no instance be more than five feet in 
height above the centre of the road, and all tices whicli stand within twcniy yards from 
.the centre of it ought to be removed. I am sure that twenty per cent, of the expense of 
improving and repairing roads is incurred by tlic improper state of the fences and trees 
along the sides of it, on tlie sunny side more particularly : this must be evident to any 
person who will notice the state of a road which is much shaded by high fences and trees, 
compared to tlie other parts of the road wliich are exjioscd to the sun and air. My 
observations with regard to fences and trees apply w hen the road is on the same level as 
the adjacent fields : but in many cases, on the most frequented roads of England, more 
stutif has been removed from time to time than was pul on ; the surface of the road is 
consequently sunk into a trough or cliannel from three to six feet below the surface of 
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the fields on each side : liere all attempts at draina^^e, or even common repairs, seem 
to be quite out of the question, and !)y much the most judicious and economical mode 
will be to remove the whole road into the field wliich is on the sunny side of it, 
{^Exam. before the House of Commonsy tj-c.) 

3G20. In the junction of roadsy whether of a by-road with a principal road, or of two 
by or principal roads, their respective levels ought, if possible, to be the same, and the 
materials ought to be ratlier broader than usual at the point of turning. In like manner 
the communication of fields by gates ought to be carefully managed, so as not to injure 
the public road, the footpath, the water-table, or the inner drain. All gates should open 
inwards to the fields, and not to the road. 

3621. That plantatioyis of trees should not be made close to roads, all arc agreed. What 
the distance ought to be must depend on the elevation of the country, the soil and sub- 
soil, the breadth of the road, its direction, whether the plantation is to be made on the 
north or south side of the road, its thickness, kind of tree, &c. An elevated situation is 
always more exposed to tlie wind than a level or hollow ; and a dry soil and subsoil will 
always, other circumstances being the same, have a favourable ellect on the roads which 
pass over them. A broad road, and a road winding in its direction, have chances of the 
direct influence«of the sun and wind, according to the width of the former and obliquity 
of the latter; a road running noith and south, though planted closely on both sides, will 
enjoy the sun during a part of every day in the year; one running east and w^est, planted 
on the south side with trees foity feet high, will enjoy no sun but through the interstices of 
the branches during the three winter months. Supposing the average height of the sun 
from ten to two o’clock during these three months to be 20 degrees, then a tree forty 
feet high will throw a shadow every day during that period, upwards of 100 feet long, 
which may show that no plantation should lie made nearer the south sides of roads than 
80 or 100 feet. On the north-east and north-w'est sides, they may be nearer, accord- 
ing to the elevation and natural tendency to dryness of the site, and also taking into 
consideration whether (he trees are evergreens, ami with or without underwood. The 
least injurious trees are single rows tiained to high sterns, properly pruned in, or 
foreshortened. 

3622. The preparation of the base (f a roady for the reception of the metals or hard 
materials, is a matter of primary importance. Marshal, Fdgeworth, and some other 
writers, with almost all practical men, seem to ha\e entertained much less enlightened 
notions on this subject than M‘Adain. 

3623. ^farshaVs preparation consists in striking oflT the protrrherances, and filling up 
tlie liolhiw parts ; the footpath and the Ingher side of the soft road being raised with the 
earth which is retjuired to be taken olf the bed of the liar-d road, whose base or founda- 
tion ought to be formed w ith peculiar care. Every part is required to be film and sound, 
dry earth, or hard materials, being rammed into every hollow and yielding part. In a 
dry sitiration, as across a gravelly or stony Iieiglit, little more, he says, is required, than 
to remove the surface mould, and lay bare the rock or bed of gravel beneath it ; and 
then to give the indurate base a round or a shelving form, as the lying of the ground 
may require. In tliis way, a travelable road may be made, and kept up, at one tenth of 
the expense incurred by llie ordinary prattiee in this case; which is to gather up the 
surface-soil into a ridge, and, on this soft spongy bed, to lay, coat after coat, some hard 
materials, fetched perhaps from a distance. 

3624. soft bed is now found by far the best; and lM‘Adain has proved, in the case of 
part of the road betw een llridgew ater and Cross, tliat a stratum of hard materials covering 
a morass will last longer than a similar stratum laid on rock : indeed, it may be questioncti 
whether a iuoperly made road on a bog, w hich yields by its elasticity, will not last longer 
tlian one on a firm surface. We Imvc been told by a gentleman of some experience in 
road-making, that in Ireland this is actually found to be the case. “ Precisely,” as Fry 
observes, “ for the s;iine cause that a stone placed upon a woolpack would bear a greater 
pressure before it w onhl be broken, than it would if placed on an anvil.” {Essay on Wheel 
CarriageSy c^c. App. 129.) 

3625. Covering the base of an unsound road with faggotSy branches, furze, or heath, is 
rccommendc<l by Edgew’orth. Flat stones, he adds, if they can be had, sliould then be 
laid over the faggots, and upon them stones of six or seven pounds’ weight, and, lastly, a 
coat of eight or ten inch.es of pounded stone. If the practicability of consolidating amass 
of stones each of six or eight ounces’ weight and under, so as to act as one plate or floor- 
ing, be admitted, then the faggots and flat stones must at least be useless, and the stones 
of six or seven pounds’ w eight injurious ; because, w henever tlie upper stratum had worn 
down a few inches, some of these stones, and eventually the greater number, would be 
worked up to the surface, and the road destroyed, or put in a state to require lifting, 
breaking, and relaying. 

3626. A basement (f trees, bavins, or bushes, is made use of by Walker when the ground 
is very soft. Tliey carry oft’ the water previously to the materials of the road being so 
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should not be used, unless they are so low as always to be completely moist. When 
they are dry and excluded from the air they decay in a very few years, and produce a 
siniung in place of preserving the road : a thickness of hard chalk lias been recommended 
for the same purpose ; the clialk, mixing with the gravel or stonfcs, becomes concreted, 
and presents a larger surface to the pressure. It is alleged on the other hand, that 
chalk is one of the worst materials for roads, as it absorbs water, which, when frozen, 
never fails tt) break up the road. 

36'‘J7. The base of the road is constructed by Tefurd and Stevenson of an elliptical form ; 
if it is upon clay or other elastic substance wTiich would retain water, Telford would 
recommend to cover the whole bottom of the road 'with surface soil ; in cases where 
the natural shape of the ground admits, he would r >i remove the original surface; 
and, where there are ineipialilies, he would fill them up with surface soil, so as to cut off 
all connection with clay. 

3ti‘28. In forming the httsis of a road on a Jlow-bog, Clarke directs to strip the heathy 
sods (tussocks) off the whole surface of th i side-drains, and ])1ace tlieni wdth tlic heath 
uppermost on the space intended for the road ; or if a siilliciency of brushwood or furze 
can be procured, it w'ill answer still better. Proceed to let off the water at the lowest ends 
of the drains, leaving an open channel in the middle of each. After the water has run off 
for some time, tlirow olF anotlier sjiit ; and repeat this opeiation month after month, till 
the space fur the road becomes compact and diy ; and be suic to keep it in that state by 
cleaning the drains frequently. TJierc should be eight or ten indies of tough day laid 
over the tussocks or hrushw^ood, wiiidi will he greatly the belter of being consolidated by 
rollers. 'I'liis part of the road may be loft latlier liiglier in tlie centre than the other 
parts, to allow for settling. There is no situation wheie it is more didicult to make a 
good road than through a flow-hog; but, if once made well, it is the most permanent of 
all roads, and, from its elasticity, the most easy to hoises. 

In forming the basts of a road on thin moort the whole of the peat should he 
removed from the sjiace on which the road is to he made; for, if allowed to remain 
bctwci'ii the hard subsoil and the small stones, the w'eight of carriages w'ould press down 
the latter, force iiji the black peat through tlicin, and totally spoil tlie road . this happens 
only where there is a thin, soft, peaty stratum between two hard bodies ; for In deep bog, 
the elasticity of the foiindalion yields to the superficial piessuie, and contributes to the 
durability of the materials : after this lias been so leiiiovetl, the surface, when formed 
and drained, will he ready for the road matciiuls. 

.‘IfidO. In forming the base or nictal-bcdy J*aterson observes, is common to cut it to 
the exact breaddi and deptli of the metals, and to make it quite flat in tJie bottom, or level 
from tlie one side of the metals to the other. Sup[)Osing this mctal-bed to be formed 
fourteen feet broad, and nine inches deeji, on a breadth of fourteen 4fect, the metals 
would require to he about three inches higher in the middle than on the sides. In thi.s 
case, then, they would lie nine inches deep on the sides, and twelve on the middle ; and 
as it is evident that the middle of the road, where llie metals are deepest, is not sub- 
jected to so much w^'iste from the tread of the liorscs’ feet, as that neaier the sides is 
from the giinding of tlie wheels, this is, tlicrefore, a waste of metals on the middle of the 
road. IJut this is not tlie greatest evil of vvliich I complain : (he uieial-bed being cut 
into tlie solid ground, and Jlat in the middle, ami having the etirtli on each side about 
nine inches higher than it, — this, upon any other ground than that of dry sand or gravel, 
forms a bed for retaining the water, as well as for holding the metals, w liich often deluges 
the miiUUe of the road with mud or gutters, when it might be prevented. I would 
therefoie piopose, that a mctal-bed of fourteen feet broad should, instead of being level, 
have a i ise in the middle of at least four indies, which will make a declivity from tlie middle 
to each side of nearly two inches in the yai’d. Then, supposing the surface of the metals 
to liave the same sJiapc as mentioned above, viz. three indies liigher on the middle than 
on the edges, the metals on the sides will he the same depth as formerly mentioned, 
namely, nine inches ; but instead of twelve inches on the middle, they will then only be 
seven inches deep, which makes a saving of five inches. This saving of five inches on the 
middle, or two inches and a half on the whole breadth of the metals, is very considerable ; 
but this is not the only benefit arising from tills mode of procedure. The mctal-bed, having 
a slope from the middle to each side of the road, so far from retaining the water, runs it 
off from the middle ; and this will be of more service in keeping the road in good order 
ever afterwards, than if you w ere to put three or four inches more of additional depth to 
the metals on the common plan. This appears to me to carry so much of common sense 
on the face of it, that I am surprised it has not long ere tliis time been generally adopted. ” 
Here Paterson seems to infer that water may, or rather does, penetrate the stratum of 
metal to the base, which, in properly made roads, will at least not often be the case. 
The argument of a saving in materials is quite suflicient to justify him and Telford in 
adojiting the elliptical form for a basis. 

3631. A sofi base is always preferred by M‘Adam, who drains effectually, and puts no 
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intervening material between the metals and the earth, even if it were a bog, provided 
it admitted a man to walk over it.” {Examinationj ^c. 1819.) The Somersetshire 
morass is so extremely soft, he says, that when you ride in a carriage along the road, 
you sec the water treiM)le in the ditches on each side ; and after there has been a sliglit 
frost, the vibration of the water from the carriage on tlie road will be so great as to break 
the young ice. I never use large stones on the bottom of a road ; I would not put a 
large stone in any part of it, nor faggots, nor any material larger than will weigh six 
ounces. If a road be made smooth and solid, it will be one mass, and the effect of the 
substmtum, whether clay or sand, can never be felt in effect by carriages going over the 
road ; because a road well made unites itself in a body like a piece of timber or a board.” 

36'^2. An instructive proof of the preference g,tvcn hf M^Adam to a soft base is derived 
from a case -which occurreil near Montrose. This case was sent to him by Paterson in 
the following report : — “ This road,” says the reporter, “ for about a mile, goes over a bank 
of sea-beach, many feet in depth, and all round stones from two to five or six inches in 
diameter. Always as the stones above three inches work up, and make their appearance 
on the surface, they are taken off' to the side of the road, and broken to the ordinary size. 
This has been done several times every year for many years back, but the road always 
continues loose and open as ever.” The answer of M‘Adam was, — “ The road you have 
sent me a report of is novel in its situation, but veiy far frou' hopeless. The sea-beach, 
of which it is wholly composed, should be picked; that is to say, the large-sized pebbles 
should be carefully removed from the suiface, and carried to the side of the road, and 
there broken, not to what your surveyor calls my size, which is six ounces, but smaller, 
say to three or four ounces. And I must also 7 varn you, that any round stone, when 
broken in half so as to form a hemisphere, is nearly as unmanageable, and ns little likely 
to consolidate in a road, as one left quite round ; therefore, mth regard to weight, your 
stones must be taken so as to form as many angles as possible. No large pebble must 
be left in sight upon the bottom of the road, otherwise they will work up through the 
broken stones of which your road wdll be composed ; but having prepared a surface upon 
which to place your roail, by removing the large-sized pebbles (I mean nil above six 
ounces'), and evenly covering the surface with sand soil or other softmattei^ lay on your 
properly broken stones,” Paterson entirely concurs with M'Adam in regard to the ad- 
vantage of a soft base, adding, in his last publication (Letters, 1822.), “ although the 
ground under the materials can never be too dry, the materials never unite so firmly when 
placed upon a hard lock or upon gravel, as they do upon earth, moss, or sand. There 
should always, therefore, be a few inches of the one or the other of these put under the 
road, as a bed for the materials, where it is on a rocky or gravelly bottom.” 

d6’83. U'lieii the basis consists partly (f firm, and partly of loose, materials, or moved 
earth, some uictiy is required to determine the allowance for the sinking of the latter ; and, 
indeed, roads, under such circumstances, cannot often be finished out of hand. Some 
judicious directions on this subject are given by Paterson. “ When a road,” he observes, 
“ is formed along the side of a hill or sloping bank, the earth that is produced from the 
side-cutting makes up a part of the breadth of the road; so that the road is formed, partly 
on the solid ground, and partly on the embankment. All iiew-madc-up earths or em- 
bankments subside a little, whatever be the nature or quality of the stuff of which they 
arc composed : for which reason, that part of the breadth of the road, that is formed upon 
the embankment, should be raised a little higher than the solid ground. No precise rule 
can be given to ascertain exactly how' much the different kinds of earths, clays, gravel, 
&c. will subside; but the following has been found so near to the truth, in most cases, 
that it may witli safety be admitted as a general rule. At all jdaces where there are em- 
bankments, whether over hollow ground, or along the side of a sloping bank, for every 
foot that these embankments or mounds arc raised in height, one inch may be allow’ed for 
subsiding. So that if an embankment, or the outer edge of a road formed from the side- 
cutting, requires, foi instance, six feet deep of forced earth to bring it to the level required, 
in that case it shoidd be made six inches higher; namely, six feet six inches upon the 
newly made up ground ; and it w^ill be found, in general, to be about six months, from 
the time that the embankment has been made, until it has become properly consolidated.” 

3634, Where the bottom is naturally wet and spnng^j, Stevenson observes, it is well to 
ram it with chips of stone, or with rubbish somewhat freed from earthy particles. It is 
extremely desirable, in every situation, that the road-metal should be broken to a uniform 
size, so as to form a coinj^act body throughout. Put, as the preparation of tlic small 
metal suitable for the surface of a road is expensive, it will, in many situations, be found 
advisable to lay a stratum or course of hand-laid stones, of from five to seven inches 
in depth, with their broadest ends placed downwards, and the whole built compactly 
together, upon the prepared bed or soil. 

' 3635. The materials of the road may be considered in regard to their nature or kind, 
the proper size and weight, the outline of their upper surface, and the mode of laying 
them on and consolidating them. 
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3636, Stone is universally allowed to be tbc best kind of material for roads ; and granite, 
trap, or flint, the best species of stone ; next in order are some sorts of limestone, and hard 
sandstone. Soft claystone is the worst. Limestone is the prineijial material in Wiltshire, 
Somersetshire, Gloucestershire, and Ireland; granite and trap inthcnoitli of Kiigland 
and Scotland; slatcstonc in North Wales ; sandstone pebbles in Shrojishire and Stall brd- 
shire; flint in Essex, Sussex, and part of Kent; and gravel in Middlesex and Surrey. 
“ The stones used for the metals of any road,” Paterson observes, “ should always be 
the hardest and most durabh that the place or neighbourhood can afford. But this dura- 
bility will be found in a groat measure to depend on the dryness of tlie road. Freestone, 
of a moderate hardness, such as mineralogists would term No. G., ‘that would with 
difficulty yield to the knife,’ w'ill make a very good road -n a dry sloping bank, exposed 
to the sun and air, or even on a level suifacc that has a dry gravelly bottom. Nay, even 
seven or eight inches deep of such metals, on such situations, will make a heller road 
than twelve inches of the best metals where the bottom is constantly dam}), and will 
actually sur}jass tliem in ])oint of durability This, however, is not meant to give a pre- 
ference to those metals, but merely to show llie great clilfeieiicc there is betwixt a wet 
and a dry bottom ; and that such metals will ansAver very Avell in tlie situations above 
described. Still it must be held as a general rule, to take tbc best and hardest metals the 
neighbourhood can afford, as formeily mentioned.’* 

3637. ]iul the hardvat vialals will not nlicai/s be found the moH durable: and here it may 
be remarked, as anotlier geiieial rule, with some exceptions, that the harder tlu*y are to 
break, tlic greater tlieir durability. Some stones, foi instance, as hard as No. 9. of mine- 
ralogists, “ such as would give a few feeble s])aiks with steel,” are so free that they will 
fiy under the stioke of a hainuier like so many pieces of glass, 'fhese, altliough very hard, 
being of a (jualily so free and brittle, will giind dow'ii by the wliecls rather easily, and in 
time of lains w'lll be formed into mud; while, on the other hand, there arc stones not 
hauler than No. 7. that aie so tough, that there is great difficulty in breaking them. 
Yet these latter, although two degrees softer, will absolutely last longer than tlie former, 
oil any road wlialever. 

3G.3H, l^'linls reduced to :i small size, and mixed Avitli chalk, make an excellent road 
in dry weather ; but chalk being very absoibent of water, they become sli})pery and soft 
in moist weather, and arc much affected Iiy frost. 

3639. irbinstoncj INF A dam and ail road engineers agree in considering the most 
durable of all matenals; and, wherever it is well and judiciously aj)})lied, tlie roads arc 
coiujiaratively good and cheap. Fiy, liow ever, has unifbnnly observed, in various parts 
of Kngland, that where limestone is used, the roads aie tlie best; and tliis superiority is 
not ill his o|iiiuon owing meiely to (he liaulness of tliis suhstance, but also to its adltenvc 
or cementing pioperty ; how' otherwise, he says, are we to account foi tine flimiiess and 
solidity of the lo.uls around Biisfol, that are made of white liineslone. Fall mentions 
dewstone, which abounds in Nottinghamshire and otlier counties of the North, as equally 
durable with Avliiiistone. [Keen/ Man hh own lioad-mokcr, p. 8.) 

36*10. Gravel is of tw'o kinds; tiiat obtained from jiils, and that from the beds of rivers. 
Gravel isgeiieially silicioiis and liaid ; otJicnAisc, indeed, it would liave been woni down 
to sand, in undergoing the opeiation with lias rendered it giavel. This material is chiefly 
used on tlie roatls round J^ondon : it is often found, Paterson observes, “ to answer 
very well in point of diiiabiiity. But such kind of giavel, being composed chiefly of 
hard sand, and smooth, little, round stones, does not so easily bind together, and seldom 
makes a veiy fiim read. On the other hand, stones tlial are bioken have so many sides 
that they re.idily lock into one another ; whereas tlie small round gravel keejjs rolling and 
shifting about by cveiy motion of tbc wheels. All road metals, therefore, should be 
of stones as large as to reqiure breaking befoie tliey arc used. 'J’he roads on which 
gravel will be found to answx*r best, are those which aie neither too wet nor too diy. I 
have seen a road made with such mafeiials, not only easily rutted in lime of the w-intcr 
rains, but the same road, in tbc drought of summer, became as loose as ashes, and was 
then, also, very easily rutted ; while betwixt these extremes it answered exceedingly well. 
Upon the w hole, it would bo improjier to use gravel for any turnpike or pidilic road, where 
stones can be got that require to come under tlie hammer.” (^7'rcali6C, ^c. p. SJ.) 

3641. The gravel of which roads are usually formed is mixed with a large jiortion of clay ; 
and the com})oiient pai ts of gravel arc round, and want the angular points of contact by 
which broken stone unites and forms a solid body ; the loose slate of the roads near 
London is a consequence of this quality in the material, and of the entire neglect or 
ignorance of the inelhod of amending it. 

3642, Gravel is the worst material for making roads subject to great traffic* Telford, 
on being asked his opinion of it by the road committee, replied, “ I am of opinion that 
the materials in the whole valley or plain louiid London being entirely sib'eious, or flints, 
and easily ground to dust, are very iinpro}ier. This must be evident to every person who 
travels near London in any direction.” In this opinion M‘Adam concurs. 
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8C43. Artificial materials for roads are sometimes had recourse to, when stone or 
gravel is not to be procured, and sometimes used because unfit for any thing cKc. 
They are chiefly the scoiia of foundcrics, dross, cinders, &c., to which may be added 
burnt clay ; the last a very perishable material. It is burned in clamps like bricks, 
and differs from them in being in irregular masses, and in not having been previously 
worked. 

3644. Chambers's substitute for road mctulsy or for gravel in ganlcning, is nothing more than vitnficil 
clay, loam, marl, or any other earth that will not fall to powder or burn to lime. The material is intended 
to be burnt in a temporary kiln, to be erected by tlie side of the road about to be made or repaired : tlic 
earth may be taken from the side drams 'J’he kilns are to be of about six yards in width, and of any 
length ; a stratum of dried earth is to he laid about two feet in thickness, between two layers of com- 
bustibles, so as to turn to u vitrdied state the gicater portion of the earth so enclosed. The principal part 
of the contents of the kiln will then he in lumps, which are to be separated from the dust or powder ; and 
such vegetable matter as produces alkali may be burnt w'ltli tlie other materials, to assist the vitntioation : 
salt, barilla, jiotashjor soap-aslics also, if they can be procured at a small expense, may be employed for the 
same purpose The dust unavoidably produced, or rcni.iiniiig from the above described burning of clay, 
&CL having been separated from the vitrified matter, is first employed to damp or extinguish the fire, and 
afterwards, though not apiilicable to road-inakiiig, becomes a valuable material, and may be appropriated 
for dressing land. iNewtun's Jmirnal^ voL i. p. 354.) 

3f>45. The j^reparation of inatcnah relates chiefly to tlieir proper size or w'eight, and 
cleaning from earthy matters. 

3G4fj. JJrcakin" the materials evenly is a point, Marshal observes, on wliich very much 
depends ; for by doing this, tfie wear of tlie road becomes regular. Where the heads 
of Ijirge stones rise*<«l)Ovc the gencial surface, they become obstaclci' to carriages, and 
stumbling-blocks to horses : beside their tending, by the jolting motion \\Iiich they give 
to carriages, to indent the surface on either side of them ; and thus to increase the rough- 
ness, and hasten the decay of the road, 

3G47. The proper size if road stonr'i requires much latilude. Not only the intended 
use of the road, but the nature of the material, is to be considered. A road for broad- 
wheeled carriages of liurthcn only, may be made of larger stones than one for narrow 
wheels ; and hard stones reijiiire to be broken smaller than those uhich more readily 
wear dowm and form a tra>elahle surface. For uhen once the surface of the materials 
becomes united and cemented together, and its rock-like texture established, the stones 
that are crushed, and the smaller fragments which ai-e splintered off, in w'ear, serve to 
encrust and hind together the stratum of stones ivliich lie next in succession beneath : 
especially if proper .attention bo p.aid to the irregidarities of wear, .and to bring back the 
.surface, wherever it is re<[uisite, to its original evenness of convexity ; so that it m.'iy, in 
every part, act as an arcli, and may be able to resist, with the greatest firninc-ss, the 
weight w'ith which it maybe impressed. 

3648. In formin" and repninn^ roads with stones of lar^c sixe^ a considerable share of 
the expense arises from the labour of reducing the materials ; and, in consequence, the 
smaller they arc broken, tire greater becomes tire expense. This, on ordinary occasions, 
is a serious consideration. Hence, in conslructiiig and repairing common roads, it is 
advisable, — instead of reduciirg the surface stones to small fragments, with the hammer, 
at a great cost, — to cover them with materials that arc already reduced; as the rubbish 
of stone (juarries, soft stones or gravel, or the scrapings of the road to be repaired. 
Such ccineuting materials being w.ashed and w'orked down, by rains, and the action of 
carriages and the feet of travelling animals, among the surface stones, assist much in 
binding and fixing them in a fiiin crust, and in making the road immediately passable by 
horses and light carriages; most p.articulaily, if the whole be compressed and united 
together, by a heavy roller (suitable to the purpose) repeatedly passed over the surface. 
Such is Marshal’s ojiinion ; how' much it diflers from M‘ Adam’s and Patci son’s cannot 
but be remarked by the reader. 

3649. The size of stones preferred by Edgeworth is not specifically incntionod ; but on 
bogs he w'ould lay stones of six or seven pounds’ weight; lie elsewhere observes that no 
stones larger than an inch and a half in diameter should he left on the surface of the road. 

36.'>0. The size which Walker approves of he li.as not given in very definite terms ; 
and his observation as to the foundation acting by an arch is, in our opinion, erroneous. 
He says, •* Where whin or other stone is to be used, the size of tlie pieces into which 
it is broken should decrease as we a]>proach th' surface — the superficial coating not ex- 
ceeding a cube from one inch to one inch and a half. If the foundation is bad, breaking 
the bottom stone into small pieces is expensive and injurious, upon the principle I have 
above described, and also for the same reason that an arcli formed of whole bricks, or of 
deep stones, is to be jircferred to one of the same materials broken into smaller pieces ; 
for in some counties the materiiils will admit of the foundation of the road being con- 
sidered as of the nature of a flat arch, as well as of being suiiported by the strata directly 
under it.” 

3651. The size of metals, according to Paterson, should be differeiit for the upper and 
under surfaces of roads ; and both should be regulated according to the situation of the 
road| and the nature of the ground over which it is formed. “ Such small broken 
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metals as are most proper for a road formed on a sloping bank, or on a very dry bottom, 
would be quite improper for a road that is perfectly level, and is much subjected to 
dampness. In the former case, even six or eight inches deep of such metals will make a 
good road ; but in the latter case, twelve or fourteen inches will be found inadequate. 
In the former case, too, the metals should be of such a size as may fdl and pass through 
a ring from two to two inches and a half in diameter ; and in the latter case, they should 
not be under three inches ; as under that size I have never found them to make a durable 
road in such situations. Every road that has more than eight inches deep of metals, 
should have the half of these in the bottom broken considerably larger than those on the 
top. If the road, however, has a dry hard bottom, there is not so much need for this ; 
but if the bottom is soft and wet, it is of the greatest serv- 'e in making a firm road, and 
preventing the metals from sinking ; and the softer the bottom, the larger, of course, 
they sliould be.**’ But it is to be remarked, that the same author in his J.etterSt ^c. 
published three years afterwards, says, “ Jn iny former treatise I jiroposed, w'here tlie 
bottom was soft, to have the under course >f stones a little larger than those at top. 
This I have seen of service, in several cases : but my mode of draining, which sliould 
never be neglected, suj)ersedcs this entindy. 

SOoii. The criterion of size aiio 2 itc(l hy M^Adam is six ounces, or under, for evqry part 
of the stratum. 

Sfio.d. The size approved of hy Clarke is not defined, but it sliould, lie says, be small. 
“ Tlie common practice is to lay a stratum of stones nearly the size cd‘ a man’s head, as a 
foundation, and to cover them witli two or three indies of smaller ones ; but, from ex- 
perience and observation, I am decidedly of opinion, that all the stones should be small, 
and as nearly as possible of the same size : for, thoiigli a road made as above described 
may lie very good at first, the wheels of carriages will grind the small stones to powder, 
the large ones will then rise to the surface, and the road will become intolerably rough, 
and thougli frequently repaired with new materials, the same cause will prorlucc a simi- 
lar effect ; whereas, if all the stones are small, and nearly of the same size, they will 
soon be cemented into one solid mass, and will be worn evenly to the last, so that no 
repairs will ever be necessary, but the addition of a few broken stones occasionally.” 
{Obs. on Roads, p. 11.) 

fiG5d. In Jiding npon the size of the top metal, Stevenson observes, “ the more hard and 
tough its nature is, the smaller it may be broken ; it being an object of main importance 
to have the metal * w-dl assembled,’ as the road-makers express it, or broken of a uni- 
foim size. In almost every county there is a variation in the quality of the rock, and 
also ill the size to w hich it is broken. Hoads have latterly been made under a specifica- 
tion as to the w eight of the pieces, varying fiom six to eight ounces. Formerly it was 
not uncommon to have them specified, of the size of a ‘ hen’s egg,* or cvei# of a ‘ man’s 
fist.* By reference to weight, the road-maker’s operations became more precise; but 
reganl should also be liad to the specific gravity of the materials, wliicli differs con- 
siderably. For example, granite may be taken at twelve cubic feet in the ton, and whin- 
stone (the greenstone, basalt, and clinkstone of mineralogists) is often met with of similar 
weight. Compact limestone and flint aie about fourteen, and (juartzy sandstone about 
fifteen feet to the Ion. Perhaps the most convenient and unifonn test for tlie size of 
road metal is a ring measuring two inches and a lialf diameter in the void. When the 
meUil is thus broken, and the road carefully treated, its surface soon becomes smootli 
and compact, without requiring tiic addition of blinding, or filling up the interstices 
witli giavel, which, if used, should be free of eartliy particles. But this addition is hardly 
necessary, where there is much traffic, as the rougli and anguliu* sides of the metal soon 
lock into each other, and form a smooth surface.” {Ed- Kncyc. art. Roads.) 

3655. Tj^e mode of pre^daring gravel is nearly the same by all the best road engineers, 
who agree with Telford, that it ought to be completely cleansed of every particle of clay 
or earthy substance, and its difierent sizes ought to be selected and arranged by means 
of riddling or washing. In tlie use of the ridder, the particles of earth or clay adhere 
so much to the stones, that itfiequcntly requires to be exposed to the sun, air, and frost, 
for several months, and then riddled over again. In tliis gravel, the stones are of dif- 
ferent sizes and different shapes ; all those that are round ougiit to be broken with a small 
liainmer. Some attempt to attain the same end sooner by washing ; but this is both a 
more expensive and less efiectual mode than that of taking advantage of the w eather. 

3656. The mode of breaking stones recommended by Edgew orth, is by persons sitting, 
and using small hammers. A hard stone should be used as an anvil, and the stone to 
be broken may be advantageously held in a forked stick. Attempts were made some 
years ago to break limestone for roads, by the force of horses, wind, and water. Stampers, 
shod w ith iron, and raised by proper mill-work, w'pre emiiloycd ; they were let fall upon 
blocks of wliinstone. These mills were found profitable for breaking limestone to 
powder, as a manure, where fuel was scarce, but they crushed the stone to dust rather 
than to fragments ; if lighter stampers were employed, they frequently failed to break 



590 


PRACTICE OF AGRICULTURE. 


Part III. 


the stone. Feeding the mill was also found diflicult>and dangerous. This unsuccessful 
attempt should not discourage mechanists from further trials. Stones previously broken 
to tile size of five or six inciies, might be thrown upon a strong circular horizontal 
graling, made of cast iron. The stones might be forced downwards through this 
gratiug by an iron rammer or a sledge ; they would thus be broken to fragments tliat 
could not exceed a certain size, and that would not be reduced to powder. 

3657. The mamter of breaking, according to Telford, is of great importance. More 
depends, he says, on the weight, sliape, and manner of using hammers, than any one can 
conceive who has not had much experience in road-making; the differciice in managing 
this operation being not less than ten per cent. ; and is, besides, of equal importance 
towards the perfection of the road. The size and weight of the hammer he would ap- 
portion to the size and wciglit of tlie stones ; and the stones should be broken upon the 
heap, not on the ground. It must be evident that using round stones, instead of broken 
ones, will be the means of deranging the position of those near them, and of grinding 
them to pieces. 

S658. According to ^f^Adnm, the only method of breaking stones, both for effect and 
economy, is by persons sitting : the stones arc to be placed in small heaps; and women, 

bt>ys, or old men past hard labour, must 
sit down with small hammers and break 
them,soa:> none shall exceed six ounces 
in weight. 

3659. In Nottinnu''mshire, and part 
of Yorkshire, a very convenient portable 
machine is employed for the breaking 
of small land and waterworn stones. 
The diameter of the stones to be broken 
according to the mode in question 
should not exceed five or six inches: 
they are placed on a table of a tri- 
angular shape (fig, 541.), boarded on 
three sides like a dressing-table, but 
open at tlie narrow end, which is placed 
next and in front of the operator, who 
sits on a stool (/>) or stands as he may 
choose, and has a block between him and the point of the table (n), the top of which is 
542 about six inches lower than tlie lop of the table. IJy means of an iron ling 
fixed into a handle of wood ( Jig. 542.), he draws from the table as many of 
the stones as the ring will enclose on the block, and then breaks them while 
still enclosed in the ring, wdiich is held by his left hand. When this is 
done, then, with another motion of his left hand, he draws them in the ring 
off the block till they form a heaj) at one 
side, or he at once drops them into the hand- 

barrow measure (Jig^ 543.) 'Jo prevent any ' " ' ili'M 

fragments from getting to his f.ice, he puts gu 
on a wire guard or veil [fg. 544.), wliich 
may be tie«l by a lihbon round his head, or 
suspended from his hat. 'J'lic same hand-barrow, which serves as a cubic yard measure, 
serves to cany the stones to any distance, 'i'lie price paid is so 
much a yard. In some places, the breaking apparatus consists of 
three separate parts, the table, the block, and the stool : in others, the 
•whole is combined in one machine, furnished with a wheeb(^g. 541. c), 
which serves as one foot when the machine is stationary, and handles 
(d) ; and wliich admits of moving it from place to place, as easy as 
a common whcel!»arrow. All that is wanted to render this appa- 
ratus complete, is a portable rlielter or shed, which might be formed 
entirely of plate-iron, to move on three wheels ; or a slight iron 
frame on three wheels, to be covered with reed frames or straw 
matting. The shelter should be formed so as not only to protect 
from perpendicular rain or sun, but from side winds and drifting 
snows or rains. ( Gard. Mag. vol. v. ) 

3660. Boulder stones, according to Fall, “arc broken with a hammer upon a block made 
oficast iron# The hammer should weigh about three pounds and a half or four pounds, 
with two flat faces of about an inch and a quarter in diameter, and a handle similar to 
a^blacksmith’s hammer. The cast-iron block must be six or seven inches square, and 
inches and a half in thickness, and let into a piece of coarse solid wood, about 
'thirteen or fouiteen inches square, and seven or eight inches thick. The block, when 
used, is to be placed firmly upon the ground, with a kind of trough so fixed tliat the 
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pebbles may, with ease, be brought on tlie block with a ring. Tlie ring should be about 
live or six inches in diameter, an inch and a half in breadth, and a little thicker than 
hoop-iron, witli a short handle to it : this instrument is used for confining the stones on 
the block, while going through their operation. The trough has four feet to support it, 
two of w hich (those nearest to the breakers) are no longer tlian what is necessary to allow 
the stones to come upon the block : the other two are placed at a little distance from tlie 
block, and should be somewhat longer, in order that the far end of the trough may be 
higher, say four or five inches ; by wdiich means the person ho breaks the stones will, 
with ease, pull them up on the block ; and, as he must always be in a sitUng posture, 
it is requisite that he should get all the advantage over tlicm he can. The trough is, in 
form, like a washing tub, except that the end next tli block is much narrow^er tlian 
the other, and left open ; at the bottom of it — the end next the block — should be fixed a 
grate, to let through tlie dirt or sand which is shovelled up with them when jnit into the 
trough. It will sometimes be of great advantage to gravel, when clay, earth, or other 
matter, adheres to it; for, by constantly jcmoving it about, and being frequently ex- 
]iosed to frost, wet and dry weather, the dirt becomes tender and moulders into pieces, 
which the grate will readily separate, without any hindcrance to the breaker or waste in 
the stone. A blacksmith’s anvil is the best block ; ainl a box or trough, made as just 
described, must be framed so as to agree with it.” SurDCj/or*s Guide.) 

Breaking fn/ machinery. On a new line of road, between Bury and Bolton, in 
Lancashire, a rotatory steam-engine is attached to a machine similar to a stone-mill, but 
considerably stronger, w hich breaks the stones to eoNcr the road at the astonishing rato 
of seventy or eighty tons in ten hours. The engine is movable on wheels, so that it can 
be removed to any part of the road without being taken to pieces. (^London Journal of 
Sept. 1822.) 

3662. ItBAdanis criterion for size is weight. On being asked by the road com- 
missioners to mention the dimensions, he stated, that there was very little difference in 
the weight of the stones used in road-making. “ I did imagine,’* he says, “ that a dif- 
ference existed; but having w-^eighed six ounces of different substances, I am confident 
there is little difference in appearance, and none in effect : 1 think that none ought to 
exceed six ounces ; I hold six ounces to be the maximum size. If you made the road 
of all six-ounce stones, it would be a rough road ; but it is impossible but that the greater 
part of the stones must be made under that size.” — Do you find a measure or ring 
through which the stones w ill pass, a good method of regulating their size ?” — ** That if\ 
a very good way ; but I alw ays make my surveyors carry a pair of scales and a six-ounce 
weight in their pocket, and when they come to a heap of stones, they weigh one or two 
of the largest, and if they are reasonably about the weight, they will do ; jt is impossible 
to make them come exactly to it.” 

3663. IVith respect to the size of stones^ Paterson disapproves of six ounces being 
made the maximum, as proposed by M^Adatn. “ I find,” siiys he, “ there are many 
under the weight that arc yet of a very improper shape and size ; even from three to 
four inches butw'cen the extieme points. Besides, scales for weighing are not so portable 
nor convenient as gaugiiig-rings for the size. The ring I generally use is tw'o inches 
and a Iialf in diameter ; and the stones should be broken so that the largest may pass, 
in any direction, through it. On this plan you have the mateiials smaller, more equal, 
and more square in shape, than on his plan. An iiicx])erieneed person, on the first view 
of it, may think otherw^ise ; but it is a fiict, that taking my ring as a gauge, you will 
not have five stones in a thousand that will exceed four ounces in weight, and none of 
improper shape or dimensions ; while on Mr. M‘ Adam’s plan you will have more than 
ty'enty in a thousand that will not X)ass longitudinally, even through a three-inch ring. 
It is now nearly three years since I first heard of his standard weight. During that 
time 1 have had people both working to it, aiVd also to my ring-gauge ; but 1 have 
uniformly found that mine are so much smaller, that they cost about a fiflh more in 
breaking than his. Upon the wdiole, then, I would recommend the ring as every w'ay 
preferable to the scales : and 1 liave no doubt that it would be an improvement even to 
reduce the ring a little, wlierc the ground under the road is completely dried by the 
method I have described.” 

3664. With respect to the depth (f metals. Marshal mentions twelve inches: but 
Edgeworth considers an average of nine inches as sufficient for any road on a good 
basis ; and two thirds of the quantity, he says, will make an excellent road at a distance 
from any great town. 

3665. The depth of materials, according to Walker, depends so much upon the soil 
and the nature of the materials themsehes, that it is impossible to lay down any general 
rules for them. The thickness ought to be such that the greatest weight will not affiset 
more than the surface of the shell ; and it is for this purpose chiefly, that tliickness is 
required, in order to spread the weight which comes ux)on a small part only of the road 
over a large portion of the foundation. 
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966^^ The depth ^ toUd materials recommended by M^Adam is one of tbi inches^ which 
hd'thinks' equal to carry any thing when well con^uudnted, and wheth^ on a soft or hard 
substratum; he should prefer a soft one. {Esaminationh ^c. 1819.) 

3667. The depth of metalst according to Paterson, should be regulated according to 
ibeir, quality, the situation of the road, and the nature of its basis. On the generality of 
turnpike roads it should be made from ten to twelve inches ; and upheld afterwards at 
the depth of nine or ten inches. Yet, in some situations, even six or eight inches will 
make a much better road than twelve or fourteen in other situations. 

3668. Tfie dcpl$i, acceding to Stevenson, must depend a good deal on the quality of 

the rock, but it should seldom be loss than eight inches in all those pai'ts of the road on 
whidi carriage wheels may be supposed to puss. Towards the verge, it may be less. 
(jEd. Encyc^ art. Hoads.) * 

3669. iVilh respect to the shape of the surface of the metals, almost all road-makers 
agree that it should be convex, but they dilfer a little in the degree of conyexity. It is 
also iillowed by most of them that on roads up ascents, the surface of the met^ds^may be 
flat, bevelled, or somewhat inclined to one side. Concave roads are not hero -taken Into 
account, as they require a different general plan, .md may be considered as not resorted 
to in preference, but from accidental circumstances. 


3ti70. Concave roads {fin. ItVj) were recoTnmonde«l, and to a ceiuxi.. extent adopted, by the celebrated 
Bakewell ot Di&hU'v Practically consitiered, siuh .t road la ni ctlcct nulti'iDj; more than a flat road with 
a gutter in the middle, instead of a gutter at each side. 



3671. The proper convexity <f a xvet^xveather road, according to Marshal, is to be 
regulated by variety of circumstances ; as, first, by the materials of which it is to be 
formed : soft%iaterials arc most liable to be worn into ruts and hollows, and require to 
be laid up with a quicker descent for rain-water than liaid materials, which require less 
elevation or rotundity of surface ; and Iwist of all a firm even j)avement. Secondly, a 
convex road in the face of a steep is to be laid up higher, witli a given material, than 
one on more level ground, on which rain-water has no other tendency than to the sides : 
whereas, in the face of a steep, it may have an equal or greater tendency along the line 
of the road, and is liable to he caught by the slightest impressions of wheels ; and tlnis 
to wear channels, as may too often be seen, fiom the top to tlie bottom of the hill. 

' Even where tbj surface of the road is perfectly smooth, it may have t\vi(‘e the distance 
to run, before it reaches tlie outer inaigin, that it has on a level. And, tliirdly, the 
degree of convexity is to be determined, in part, by the widtii of the rojid ; the mate- 
rials and descent being equal. A wide road requires to he formed with a greater side- 
ways descent than a narrower one ; wliich more reailily frees itself from rain-water, 
inasmuch as the distance is sliorter from the crown to the outskirts of the road. Nor is 
^ freeing a road from rain-water tlie only object to be kept in view, with regard to its 
convexity. The ease and safety of caniages, and particularly those of burthen, whose 
■ loads, being of light materials, arc laid up high, require to he consulted. A carriage moves 
most freely, and with the least exertion of draught, wlien the load lies evenly upon the 
wheels on each side. In proportion as the weight is thrown on one side, or the other, 
the resistance is increased ; especially on a road which is liable to impression. Hence 
an inconvcniency of a highly convex road in the face of a steep, and hence the utility 
of breaks in long ascents. 

”3672. It is evident that evern/ part of a road should he equally and duly convex, — should 
be equally safe and easy for csirriages of every description, — otherwise it becomes more 
partially worn ; the more level parts only arc used, the steeper being in a degree useless. 
Hence a road of even and due convexity is not only easy and safe, but may be formed 
of a narrower widtli, than one wliose steep sides are neither easy nor safe to be travelled, 

^ and whose crown only is in use. On jucasuring different passages of roads wliich 
to lie in the most desirable forin. Marshal found that their convexity, or the 
elevation of the ^rown or middle of the road above the base line, in roads of twenty feet 
in width,' was ten inches; namely, one inch^in every foot on each sida^; and he 

1® opinion that thiSx result may be taken as a general guide in forming roads ; this 
^ inidale of convev^y ijgifjg to be altered, according to the vyidth of the joad, 

the ^ainre of the matenaig^ other circumstances. * 

36-73. A whole bwrrApt, convex road cannot easily be kept up in a narrow site, as in 
the sl^ raised, it presently weari into a miidjdle track and tw'O 

foul omins^ gj and becomes, in wet weather, a dirty 

wnw^ is unfit tor carriages or horses, and in which a foot passenger haa 

‘ |us foot. Byj i£ n lan^jj^e thrown into ashclving form, resembling 
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half a barrelled or convex road* fL greater width of tra;velable road' for earriagei^ andr* 
horses will be ob^|ined; ruts will not be so liable to be formed ; the whole Qf the * 
of rains will be thrpwn to one side* while the otlii^r will afford a comforiable walking 
path, at all seasons. It is to be remarked* that when water in a wet season is apt to ooz(^ 
out of the banks on the upj>er side of the lane* a narrow channel is to be cut* to prevent 
its overflowing tlie joad ; or, in forming the bed of the road, the inclination may in ‘ 
some coses l>e reversed, so as to throw the drain on that side of the lane wh^ce tho 
spring water issues t thus the same drain will serve for the spring and the rain waters. 

3674. SeniKcnvM roa^s are applicable not only to narrow lanes, but ^ the sides of lulls* 
where the road, as it generally ought, is conducted sidelong (dbt directly} up the slopo» 
By this form of the road, the whole of the watei which falls upon it will be got lid <fi 
without inconvf nience or expense ; and tlie bed of the road for this purpose may be 
made narrower than for a full convex road, — a ciicuiustance which in some cases may 
become a s^ng of much expense. The upper side of a road in this form being nearly 
level, ftnd OTm to the fool of the steep, would be chosen by ascending carriages, while the 
loner side would acipiire a looseness of surface, and be used by laden carriages goiwg 
downward ; while a raised footpatli on the lower margin would be a secure guard, and 
a relief to the apprehensions of timorous travellers. 

3675. Tfie convexUy of a roadt according to Edgeworth^ need be no more than what will 
prevent it from being worn hollow btfoie it can be conveniently repaired; and be very 
judiciously assigns as a reason, that no lateral inclination of the ground, consistent witli 
the safety of carriages, would empty a rut of three Inches deep. So far from this being 
tlie case, whoever attends to the fact will find, that, even down a moderate slope, where 
any dirt remains Upon the road, the water will be obstructed. Even if there are no ruts 
on a road, the mud and sludge will not run down a slope even of two degrees, which is 
the utmost inclination that should be pennitted on a mail-coach road. 

3676. 2'hc degiec of conxenty ‘preferred by Detyainin and John Farey is one of twelve 
inches in a road fifty-five feet wiefe ; but to attain this shape when the road is worn 
down, in first forming there should be a nsc in tlie centre of sixteen or eighteen 
inches. 

3677. The conventy preferred by Telford is no more than is just sufficient to permit the 
w ater to pass from the centre towards the sides of the road ; the declivity may increase 
towards the sides, and the general section fonn a very flat ellipsis, so that the side 
should (upon a road of about thirty feet in width) be nine inches below the surface 
111 the middle. 

3678. The degree of convexity proposed by Clarke, a young Irish road-surveyor, is still 
k^ss than that of Telford. Were it not absolutely necessary, he says, to let the rain-water 
lun off rjiiickly, the best shape for a road would be a flat surface, andi therefore, the 
nearer we can approach to that form the better; for, if the road is much elevated in the 
centre, wheel carriages will all run in the middle, and, of course, very soon wear that part* 
info deep ruts; and if they arc then forced to go upon the sides, almost the whole weight 
will press upon the lower wheel, which will, of course, sink deeper, and occasion a dis- 
tressing resistance to the sliouldcr of the horse at tliat side . therefore, as before observed* 
the flatter a road can be made, consistently with a moderate fall for the rain-water lo^ 
escape, tlie more convenient and durable it will be ; fora road should be as hard and as 
smooth as possible. An idea of a perfect road may be formed from a frozen canal, where 
flatness, smoothness, and hardness, are combined: in imitation of such a surface railways 
were invented, and fully illustrate the piinciplcs assumed. Hoads cannot be made so as 
fully to attain those perfections; but we should always have them in our view; for the 
nearer we approach to such a standard, the less will be the friction, and the greater the 
facility of draught. On a site of sixty-three feet he forms a metalled road of thirty-foui' 
feet, with a rise of nine inches in the middle; a six-feet path at one side ; and a ditch and 
bank at each side, occupying ten feet six inches, {fig, 546.) 


546 



3679. The degree of convexity preferred by Welker is just a sufficient rise towards the 
niiddle, to incline die water to the sides ; and jn place of making the whole vyidtl^ the 
set lion of one curve, to form it by two straight lines, forming inclined platlea^ ^nd 
joined by a curve towards the middle. 1 seen,” he says, “ridges formod In whet I 
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thought well-farmed land, much after what I would recommend for the form of a road. 
Tlie object of forming the land into ridges, raised a little in the middle, is the same as 
tliat of raising the middle of a road, to prevent the water from settling upon it ; and what 
is sufKcient for the ploughed land, is certainly enough for a road. If the road is of goixl 
stone, four to five inches rise in ten feet is sufficient ; grovel and other inferior material 
will ^low a little more. TIjis shape not only assists the water to pass from tlie centre 
towards the sides, but greatly contributes to the drying of the road, by allowing the action 
of the sun and air to produce a great degree of evaporation. Surveyors ought to use a 
level in giving rg^ds a proper shape, in order that the surface may be of one uniform 
curvature, without the smallest deviation, in any one spot, from the prescribed line of the 
cross section.” 

3680. The degree of convexity preferred by M*Adam is less than that approved of by any 
of the road-engineers mentioned, unless perhaps Edgeworth. I consider,” he says, 
“ that a road should be as flat as possible, without regard to allowing tlie water to run off 
at all, because fi carriage ought to stand upright in travelling as much as possible. I have 
generally made roafis three inches higher in the centre than 1 have at the sides, when they 
are eighteen feet wide ; if the road be smooth and well made, the water will run off very 
easily in such a slope. When a road is made flat, people will not follow the middle of 
It as they do when it is made extremely convex, which is th ' only place where a carriage 
can run upright, by which moans three furrows are made by the horses and the wheels, 
and the water continually stands there: and I think that more water actually stands upon 
a very convex road, than one which is reasonably flat.” 

3681. jfa road be high and convex in the middle^ Fry observes, no care of the surveyor 
can prevent the formation of a pair of ruts along the ridge of the road ; from an 
instinctive operation of fear every driver will take this track, as being the only part of 
the road where his carnage can stand upright ; and even if it be not so convex as to 
excite fear, yet the incon\cnicncc of travelling on a sloping road will always produce the 
same effect. 

3682. The convexity reco?nmend<'d by Paterson on the level ground, where the bottom 
is dry, should be from one inch to one inch and a half in tlie yard. From this, tlie de- 
clivity may increase even to three inches in the yard, just in projmition as the gionnd 
increases in wetness; but beyond tliat declivity it would probably be iiniiroper to carry it 
in any instance. If the bottom, however, is dry sand or gravel, tlie convexity should Ih; 
very little indeed. lint in all cases, whetlier wet or dry, a road formed on sloping 
ground, shonhl be very nearly level from side to side. I’he reasons are obvious. In the 
first place, it is well known that carriages running quickly over a liill, are more easily 
overturned than on level ground ; it would therefore be dangerous, in this respect alone, 
were tlie roadno have much slope on the sides. In tlie next place, as the great end in 
giving it the convex shape is to run off tlie water and jircvcut it from lodging, this is 
not so necessary on a road formed upon sloping ground, as there the w'ater wdll not lodge 
so as to injure it. In his second \vork (^Letters^ Faterson observes of tlie above 
directions, “ In niy treatise respecting the forin of the road, I proposed the slope from 
the edges of the inateriaK, to the side ditches, to be fiorn an inch to an inch anil a half 
ill the yard, where dry ; and to increase the slope a little, where wet. Rut by adopting 
those drains under the road, no greater slope will be required, in any situation, than an 
inch to the yard. 

3683. The convexity recommended by Stevenson is, wdiere the road passes through a level 
track of country, an ellijisis, “ falling from the centre to the ve ’ges on either side, at a rate 
not exceeding an inch and a half perpendicular to a yard horizontal, (fig. 5*17.) But 



when an Jicclivity in the line of draught occurs, wliere carriages are in the gn^atest 
danger of being upset, the surface of the road should he kept flat, or with a fall not 
exceeding three quarters of an inch to the yard, to take the water gently off’ toward the 
sides, and prevent it, during heavy rains, from rutting tlie road in a lateral direction.” 
(Ed. Encyc.' art. Roads.) 

3684. With respect to the order and mode of laying out the rmteriahi there is some dif- 
ference of opinion. Some begin with the largest, and finish with the very smallest, or 
with gravel ; some lay on the w'holc at once, and others in two or more strata, and so on. 
Tliat such a mode of depositing materials could never make a good road is evident, 
for tlie reasons given by M‘Adarn and Clarke : the larger stones would soon rise to the 
frUiface, and roll about loose on it; the stial^, being thus broken up, would admit and 
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retain water, which, by the traffic of the road, would render the substratum, in nil such 
places, a mass of mud ; and the wnole would become bad in proportion to the traffic, the 
subsoil, and the climate. Marshal is equally wrong in his directions for forming farm- 
roads, by filling the wheel-tracks with hard materials. In depositing these, he says, the 
largest and roughest are to be thrown to the bottoms of the wheel-trenches, as found- 
ations for the hardest, which ought to receive the immediate pressure of the wheels, the 
softest and finest being disposed of in the horse-track. It is evidetit the continual action 
of tlie wheels in the same rut, aided by the water which must infallibly lodge there, 
would s<x)ii work up the larger and rougher stones, and render tlie traction more oppres- 
sive than if no metals had ever been laid there. 

36*85. TelfonCs mods ^ disposing of the materials of roads is as follows : — Where a 
road has no solid and dry foundation, it must be const) iteted anew. Upon the eighteen 
centre feet of it stones must be put, fonning a layer seven inches deep. Soft stones will 
answer, or cinders, particularly where sand is prevalent. These bottoming stones must 
be carefully set by hand, with the brosidcst end down, in the form of a close neat pave- 
ment; the cavities should be hlJed with stone chips, to make all level and firm, and 
no stone should be more than five inches broad on its face. Over its bottoming of stones 
or cinders, six inches of stones, of a proper quality, broken of a size that will, in their 
largest dimensions, pass through a ring of two and a half inches’ diameter, must be laid. 
The six feet of the road, on each side of the eighteen centre feet (making thirty feet), 
when formed of a proper shajje, may be covered with six inches of good clean gravel, or 
small Slone chips. 

368C. JVb covering or mixtvre of amj sort is added to the material by Edgeworthf except 
clean angular gravel, that may insert itself between the interstices of the stones ; but no 
more should be used than M'hat will thus sink to a level with the surface. If the whole 
wore covered with gravel, it would be impossible to discover the defects of the road, till 
it might be too late. No stones larger than an inch and a half in diameter should be suf- 
fered to remain on the road ; where umch inaccuracy in this respect is suspected, an iron 
ring may be employed as a gauge. In all cases, after the road has been covered with 
stones, it should be carefully examined, and every stone that is too large should be picked 
off to bo broken smaller. 

3G87. The prefttence generally given to gravely Paterson considers to be greater than it 
deserves, and that the earth obtained fioin the sides of the road, free of expense, will not 
only barely answer the purpose, but in most cases equally well; and that on a perfectly 
dry bottom, it is questionable whether it should not even be preferred to gravel. It is in 
winter only, and on wet ground, that I consider gravel entitled to any preference what- 
ever. ( Treatise, p. 43. ) 

30*88. The mode of laying on gravel, according to Jf’^alker, is to lay it*on as it comes 
from the pit, except the upijer foot, or eighteen inches or so, which is screened : 
but ill all cases, whether the material is gravel or hard stone, the interstices between the 
liieccs should lie filled up solid with smaller pieces, and tlic finishing made by a thin 
coveiing of very small pieces, or road-sand or rubbish ; for those interstices must be filled 
up before tlie road becomes solid, either in this way or by a portion of the materials of 
the road being grouiul dow'ii, w hich last mode occasions a w'astc of the material, and ' 
keeps tlie road unnecessaiily lieavy and loose. In the original making or effectually 
rcjiairing of a road, it is, 1 think, best that the wjiole of the proposed thickness be laid on 
at once, for the sake of the road as w ell as of the traveller ; the materials of the road tJien 
form a more solid compact mass tliaii when they are laid in thin strata at different times, 
for the same reason that a deep arch of uniform materials is preferable to a number of 
separate rings.” Laying on a stratum of unsifted gravel, under a sifted stratum, is 
rather at variance w ith the doctrine of “ a deep arch of uniform materials ; ” and 
it seems to us, that wheb a stratum of properly broken stones are to be powerfully 
rolled, the jjrevious filling up of their interstices with veiy small matters, might 
counteract the effect of rolling, in squeezing the angular stones into the angular 
interstices, 

3689. The mode of la\/%ng on gravel by M^Adam is tliat of scattering wdtli a shovel, 
and never emptying down cart or barrow-loads on the middle of the roadway, as is 
generally practised. He completes the stratum by three separate layers; leaving Uie 
first to be consolidated by wheels, and in some cases a heavy roller, before he lays on 
the second ; and the second, in like manner, before ho lays on the last. 

.3690. A covering from four to five inches thick, according to Fry, fonns a bed or mass, 
which is proof against the severe crush of heavy wheels ; while in the case of a very thin 
covering, the stones lying bare upon a hard road, and receiving in this unprotected 
state the stroke of every wheel that passes over them, like the thin covering on a mill- 
bed, they are quickly reduced to powder, and disappear. Stones in a thick bed are 
protected from the immediate destructive grind ; while stones that are tliiiily laid on at® 
instantly reduced to powder, either by prestiure or grinding. 

<S<1 a 
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3691. Talforiii in Ailing broken stones, and also in scattering them on the road, makes 
54 jj use of a proifged shovel, fourteen inches square, 

, which may be universally recommended for this 
purpose (fig, 548. d). His large hammer («), 
small one (5), and gauge for the size of the broken 
stone (c), arc in very general use, as well as 
the pronged flhovcl. Hammers may be made 
of cast iron, where the stones to be broken are 
about their own weight ; the best shape is a 
narrow oval ; the advantage of using cast iron 
is its cheapness. (i-Vw/i. 3/ag. xxii. 159.) 

3692. Telford's level, for a^usiing the de- 
clivity of roads from the middle to the sides 
{ fig. 549.), is also a very complete implement 
of tlic kind. 


Cl 



3693. The mode of deporting materials by Paterson is as follows : — Rf)ttom 
ttletals should be broken on the road. When they are thus broken, they arc, by the 
force of the hammer, Annly bedded into the bottom, and arc so closely and compactly 
beaten together, that they become like pavement. In this state tliey are not only 
less liable to sink, but they form a much better bed for tlie top metals than when they 
are tlirown loosely on. And besides this, when they are put on in a loose manner, 
as is frequently done, the mud more readily works up through the metals in time 
of rains, and makes a disagreeable road : the top metals also are easily beaten down, 
by the horses* feet and the carriages, through the bottom stones, when loose an»l 
open ; so that the small metals frequently get undermost, and the large ones make 
their appearance at the surfiice, very much to the injury of the road. Taking all these 
circumstances^ therefore, into consideration, it is of the greatest importance that the 
bottom metals should not only be much larger in size, but that they also be broken on 
the road.” This may be considered as at variance with several parts of Paterson’s second 
publication. Letters, The road being drained and prepared for the materials, he 

then directs (p. 80.) to put them on in the following manner: — “ M‘ Adam’s mode of 
putting them on, in coats of three or four inches, though good in particular instance's, 
will not do as a universal rule. If the bottom is wet, and the weather rainy, the earth 
will poach and work up through the materials, in spite of all tJie attention and care that 
can be bestowed. I would, therefore, recommend in such cases to put on the first 
course from Ave to six inches thick. Jlut then to leave these materials to consolidate, 
or rather to move and shift about by the wheels; and then to be levelled by the rakis, 
alternately, according to M‘Adara’s plan, wears away the corners of the stones, by whicli 
means they do not unite together and make such a Ann road. There were upwards of 
two miles of road made under my directions lately, on which I caused a course of about 
six inches to be put. before opening it to the public, I got a heavy stone roller to 

ply upon it for A>ur days. This boat and Armed the materials so much, that the wheels 
of the carriages made little impression upon it. Of course the materials retained their 
angular points jnorc than in rolling and shifting by every carriage-wheel that passed ; 
and there was less labour in raking and levelling the road. This plan, whi(^ carries reason 
on the face of it, I would strongly recommend. As to M‘ Adam’s plan of putting on the 
materials in shovelfuls, it is certainly good. I used to prohibit putting them on with 
carts (a^ in that case you never have the .small and the great properly mixed together), 
and generally put them on with wheelbarrows : but even this does not mix them quite 
so well as scattering them with the shovel ; and as it is of considerable importance to 
nave them well mixed, I would by all means recommend the mode best calculated for 
that purpose.** 

3694. Polling newly laid on metals is generally approved of. The roller used shotdd 
not be less than four or Ave feet in diameter ; a smaller size, especially in the use of 
gravel, being apt to drag and force the loose materials before it Some have attempted 
to keep roads in order by occasionally harrowing and then rolling them ; but the best 
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judges are of opinion with John»Parey {Evidencey 1819.), that a roller cannot be bc- 
iiefidally used upon a road at any otlier times but after new coating it with materials, or 
after a frost, or when the sticking of materials to the wheels may have loosened up the 
stratum. 

9^)95. BcaisorCs new tJieory of roads, as given in vol. i. of the Communications to the 
ftonrd of floriculture, is as fullusys : — Water percolates through porous strata, and is re- 
tained by compact strafa. Whatever may be tVe form of the iUrfacc, therefore, if there 
is a porous stratum underneath, tlie surface will be generally dry. When a new road is 
t<i be tbrined, reduce tlie natural surface so as the lines of a section of it may meet in an 
angle or ridge in the middle of the ro:id (^g. 550. ■ \ having a slope from thence of 



.about an inch in a foot. Tiio road being thus formed, must bo allowed to haiden and 
settle for some time, and then covered Ut a level, by a stratum {b b) sufficiently porous 
t4) admit water to pass through it ; small drains (c c) being formed at tlie sides, to lead 
the water from the gutters {d d), into the open ditches (e e). Over this is to be laid 
tlie eoat of hard materials (J‘)y w hich need not be more than 6 or 7 inches in thickness, 
of stones broken very small, or of the best gravel : it is tlicn to be rolled with a roller, 
vAbicb admits of being loaded, so as to render the surface harder and harder by degrees. 
The advantages of this const! uctioii, Mr. Beatson tells us, arc, every part of the road 
being crjiKilly commodious for carriage.s, and very little repair required. These advan- 
tages, however, are by no means obvious. 

Sect. IV. Paved Hoads. 

3696, Causeways and pavements are chiefly made use of in towns, and may therefore 
be eonsideied as belonging more to architecture than to agriculture. But as it is the 
opinion of some of the lirst engineers, that pavements might be introduced w’ith advantage 
on the public roads for some distance from the larger towms, wc shall shortly consider 
this subject with reference to that object. Paving, as applied to roads, is therefore to l>e 
lonsideied ns a substitute for a part or the whole of the metalled part of the road, and 
not as occupying every part of its %vidth or site, as in the case of strcet.s, 

.'1697. I'or roads near capital or ^rcat commercial towns, paving, according to Edgeworth, 
is tlie only certain method yet know'ii that gives sufficient hardness, smoothness, and 
liennaneney. B. and J. Farcy are of the s«ame opinion, and the latter considers it 
w oiild be proper to pave the siilcs of all the principal entrances into London. Walker, , 
w'bo A\as the engineer of the Commercial Road, ten feet of the centre of which is paved 
with granite, and has given great satisfaction for upw'ards of 16 years, is a great advocate 
for paving. “ The advantage,” he says, “ of paving part of a load where the traffic is 
great, and tlie materials for making roads bad or expensive, is not confined to improving 
liic conveyance for heavy goods and reducing the horses’ labour; but as the paving is 
ahvays preferred for heavy carriages, tlie sides of a road arc left for light carriages, and 
arc kejit in inuch better repair than otherw ise they could possibly be. It is not overstating 
the advantage of the paving, but rather otherwise, to say, ttot, taking the year through, 
iw'^o horses will do more work, with the same labour to themselves, upon a paved road, than 
tlirec upon a good gravelled road ; if the traffic upon the gravel road is at all considerable, 
and if the effect of this, in point of expense, is brought into figures, the saving of the 
expense of carriage will be fbund to be very great when compared with the cost of the 
paving. If the annual tonnage upon the Commercial Roafl is taken at 250,000 tons, and 
at the rate of only per ton from the docks, it could not upon a gravelled road be done 
under 4s. SiL, sayliowevcr 4s., or Is. per ton difference, making a saving of 12,50Ctf., or 
nearly the whole expense of the paving in one year. The introduction of paving, therfr- 
foro, would, in many cases, be productive of great advantage, by improving the gravel 
road, reducing the expense of repairs, and causing a saving of horses* labour much be- 
yond ^hat tlicre is any idea of.” 

3698. Telford considers tliat it would be of advantage to pave a part of the centre of 
great public roads ; and in conformity with this principle, when forming a gravel road, 
he lays eight or ten feet of it in the centre with stones. 

3699. The parts of the road most desirable to be paved, according to B. Farcy, are 
sides. “ If the centre were paved,” he says, “ the light carriages would be much ah- 
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noycd ; when the gravel road was good on tlie sides, heavy carriages would go there, 
and the light carriages would be driven on the stones from the sides iigain : if the centre 
were paved, the carters would be obliged to walk on that road to manage their horses, and 
would be considerably annoyed by carriages, horsemen, &c. passing; but if the sides of 
that road were paved, the carters would be enabled to walk on the footpath, and to 
manage their horses without annoyance.” 

3700. PavvtiQ the sides is also preferred by J. Farey, but not the middle, as has been 
done on the Commercial Road, the Borough Road and otliers. My reasons for prefer- 
ring the sides being paved arc, that it is next to impossible to compel the carters to keep 
upon the pavement in the middle of the road ; in too many instances, the fear of 
damage, from the swift going carriages, occasions them cither to draw their carts close to 
the sides, and walk upon the footpaths, or, what is worse, to leave their horses in the 
middle, beyond a train of carriages. The sides being paved w'ould enable one of those 
trains of carriages to enter London on one side of the road, and go out of it on the other, 
without many occasions to turn out of their tracks : which circumstance of keeping nearly 
to the same tracks, upon a well-paved road, would not be prejudicial ; but on a road 
formed of gravel is entirely ruinous.” 

3701. Walker also prefers paving the sidcs^ though in the case of the Commercial Road 
he paved the centre, as already described (3699-). 

3702. Stevenson^ as w-e have seen (3539.), is an advocate for wheel-tracks of stone, 
as greatly lessening the draught of heavy carriages in the country, ai ■! especially in ac- 
clivities, and avoiding the irksome noise and jolting motion of causeways in town. 
Specimens of these tracts have been laid down in Glasgow, and they may be seen in 
various towns in Italy. “ The stones of the tracks recommended by Mr Stevenson, are of 
a cubical form {fig, 551.), measuring only from 6 to 8 inches in the lengthway of the 
track, and 12 to 14 iiicnes in depth, 18 inches in breadth at the base, and twelve inches 
on the top or wheel-track. The stones are therefore proportionate in all their dimen- 

551 sions; for, unless they contain amass of matter 

corresponding to their length, they will be found 
I to want strength and stability. It would hardly 
be possible to keep slender stone rails in their 
places, and hence the chief benefit of a connected 
railway would be lost. On the other hand, 
very large materials are tlifHcult to be got, and 
are also more expensive in carriage and in workmanship than stones of a smaller size. 
The Italian wheel-tracks are composed of stones 2 feet in breadth, and of various lengths. 
To lessen the risk of horses falling, these broad stones are kc])! in a rough state, by 
occasionally cutting grooves with a pick-axe upon their upper surface.” {Kdin. Mncyc. 



art. Hoads,) 

3703. Mathews also has proposed a plan 
stones should be in pieces measuring 4 feet 



for a stone railway ; he proposes that the 
2 inches in length, 1 1 inches in breadth at 
the top, 14 inches at the base, and 10 
inches in depth. He has various modes 
of connecting those stones ; by u mortice 
and tenon joint {fig^ 552.), bevelled so as 
to prevent the joint from sinking; by a 
bevelled joint in which the ends of the tw o 


553 


rails are made to rest on a centre or inter- 



vening block {fig, 553.) ; and with bevelled 
and grooved joints, so as to prevent lateral 
derangement, as well as sinking, {fig, 554. ) 
The manner of placing stones on these dif- 
ferent methods together, of securing them 



by a row of rubble causeway stones on each 
side, and preserving the horsepath between, 
may be easily conceived, (yig. 555.) Mr, 
Mathews intended these railways for all tlie 
principal highways in the kingdom ; but 
the expense of the plan was one of its chief 


objections. It has been alleged also, that unless the cubic contents of these blocks bore a 
greater proportion to their length, they would be deranged by the pressure of very heavy 


carriages. {Ed, Encyc, art. Roads.) 

3704. Paving the whole or any part of a road is entirely disapproved ofbyM *l1dam, 
** The measure,” he says, ** of substituting pavements, for convenient and useful roads, 


is a kind of desperate remedy, to which ignorance has had rccoiuse.” The badness or 
scarcity of materials cannot be considered a reasonable excuse, because the same quan- 
tity of stone required for paving is fully sufficient to make any excellent road any where; 
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and it must l)e evident that road materials of the best quality may be procured at less cost 
than paving stone. The very bad quality of the gravel round London, combined with 
want of skill and cxeition, either to obviate its defects, or to procure a better material, 
has induced several of tlic small trusts, leading from that city, to have recourse to tlie plan 
of paving their roads, as far as their means will adtnit. InstCcul of applying their ample 
funds to obtain good materials for the roads, they iiave imported stone from Scotland, 
and have jjaved their roads, at an expense ten limes greater than that of the excellent 
roads lately ma<lc on some of the adjoining trusts. Very few of these pavements have 
been so laid as to keep in good order for any length of time, so that a very heavy expense 
has been incurred without any beneficial result; and it is to be lamented that this wasteful 
and ineffectual mode is upon the increase in the neighbourhood of fiOiulon, 

3705. The practice of paving roads has also been adopted in places where the same 
motive cannot be adduced ; in liancaslurc, almost all the roads arc ])Avcd at an enormous 
cost, and are, in consequence, provcibially bad. At Edinburgh, where they have the 
best and cheapest materials in the kingdom, the want of science to construct good roads 
has led the trustees to adopt the expedient of paving to a considerable extent; and at an 
expense hardly credible, wlicn compared with what would have been the cost of roads on 
the best princi]dcs. 

37()(). The advantages of good roadsj when compared with pavements, are universally ac- 
knowledged ; the extension of pavement is therefore to be deprecated a *an actual evil, 
besides the greatness of the expense. l*avements are particularly inconvenient and dan- 
gerous on steep ascents, such as the asc^-nt to bridges, &c. A very striking example of 
this may be observed on the T-ondon end of Black friars bridge, where heavy loads arc 
drawn up with great dilHculty, and wheie more horses fall and receive injury than in any 
other place in the kingdom. The pavement in such places sliould be lifted, and con- 
verted into a good road, which may be done with the same stone at an expense not 
exceeding lOd. per square yard. This road would be more lasting than the pavement, 
and, when out of older, may be repaired at less than one tenth of tlie expense which 
relaying the pavement would require. This measure has been adopted with great 
success, and considerable saving of expense, in tlie suburbs of Bristol, where the 
pavements were taken up, and converted into good roads, about three years ago. 
I'lie same tiling has lately been successfully adopted on Westminster and Blackfriars 
bridges. 

3707. In preparing for laying down pavements, the first thing to be attended to, 
Edgeworth observes, is the foundation. This muot be made of strong and uniform 
materials, well rammed together, and accurately formed to correspond with the figure of 
tlie superincumbent pavement. This has no where been more effectually accomplished, 
than ill some late pavement in Dublin. Major Taylor, who is at the head of the Paving 
Board, before he began to pave a street, first made it a good gravel-rood, and left it to be 
beaten down by carriages for several months ; it Uien became a fit foundation for a good 
pavement. The Romans, in preparing for pavement, laid a substratum of masonry, in 
some cases two or more feet thick, and never less than a foot or eighteen inches. I'his 
mode is adopted in one or two cases near St. Petersburgh, and might be advantageously 
used in this country, were not the expense an objection. Planking, broad stones, iron 
plates, slates, tiles, and brickwork, have also been proposed in this country ; but a con- 
solidated stratum of broken stone of ten inches in thickness is perhaps the simplest and 
best preparation, especially for the sides of roads. A substratum of sand is sure to 
be deranged after the first rains. 

3708. The kinds of stone used in paving are chiefly granite, whinstone or trap, 
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Guernsey or other pebbles, or water- worn granitic (w trapstoiics. Walker prefers the 
granite of Guernsey to that of Aberdeen. 

3709. IVie size of the stones used in road pavements is corninonly from five to seven 
inches long, from four to six inches broad, and from six to eight indies deep. Walker 
prefers stones nine inciios deeji ; and Telford is of opinion that the general shape of the 
stones at present used for paving, and the mode of distributing them, are very imperfect; 
the lower part of the stones being of a triangular wedge-like shape, which, instead of 
enabling them to resist the weights whidi come upon them, easily penetrate into the 
substratum : the stones are also broken of an unequal size. The remedies for these 
defects, .are obvious . they should be as nearly as possible of a cubical form, the lower bed 
having an equal surface with the upper face ; they should be selected as nearly as possible 
of an equal size, and they should never be of unequal length on the face. In quarrying 
and preparing the stones there w'ould certainly be an additional expense in the prepara- 
tion, because there would be more work required in the dressing, and many stones 
must be rejected which are now used ; but the addition.al exjiense would be very well 
bestowed. 

3710. Li lai/ing down the stnneSf each stone, according to Edgeworth, should bear 
broadly and firmly on its basi* ; and the whole should be rammed repeatedly, to make the 
joints close; the upper and lower sides of the stones should be Jis near each other as pos- 
sible, but they should not touch each other laterally, except near tljL top and bottom, 
leaving a hollow in the middle of their depth, to receive gravel, which will serve to hohl 
them together. This method of paving may be easily executed by common workmen, 
wlio may throw in gravel between the stones as they are laid down. It may be easily 
conceived, that if a grain of gravel inserts into holes that are in stones opposite to eacli 
other, it will dowel them together. It will be useful to cover a newly made pavement 
with gravel, which will j^reserve the fresh pavement for some time from the irregular 
pressure of wheels, till the wliolc is consolid.ited. The stones should be of equal liard- 
ncss, or the soft ones will be worn dowm into hollows. In every s[)ccies of paving, 
no stones should be left higher or lower than the rest; for a wheel descending from 
a higher stone will, by re[)eatcd blows, sink or break the lower stone upon which 
it falls. 

9711. The requisites for laying down the stones and forming a good pavement arc, 
according to Walker, to have the stones propel ly squared and shjiped, not as wedges, 
but merely as rectangular prisms; to sort them into classes according to their sizes, so as 
to prevent unequal sinking, wliich is always the eflect of stones, or rows of stones, of 
unequal sizes being mixed together ; to have a foundation properly consolidated before 
the road is begun to be paved ; to have the stones laid with a close joint, the courses 
being kept at right angles from the direction of the sides, and in perfectly straight lines ; 
the joints carefully broken, that is, so that the joint between two stones in any one course 
shall not be in a line with or opposite to a joint in any of the two courses adjoining. 
After the stones are lai<l they are to be w'ell rammed, and such of the stones .as ap- 
pear to be rammed loose should be taken out and repl.aced by others; after tin’s the joints 
are to be filled with fine gravel, and, if it c.an be done conveniently, the stability of the 
work will be increased by well watering at night the part tliat has been done during the 
day, and ramming it over again next morning. The surface of the p.aveinent is then to 
be covered with an inch or so of fine gravel, th.at the joints may be alw'.ays kept full, and 
that the wheels inay not come in contact w ith the stones while they arc at all loose in their 
places. Attention to these points will very much increase l>oth the smoothness and the 
durability of the paving. He has found great advantage from filling up, or, as it is 
called, grouting the joints with lime w.ater, wliich finds its way into the gr.avel between 
and under the stones, and forms the whole into a solid concreted mass. 'I’he purpose 
served by tJie lime ought also be effectually answered by mixing a little of the borings or 
chippings of iron, or small scraps of iron hoop, witli the gravel used in filling up the 
joints of the paving. The water would very soon create an oxide of iron, and form the 
gravel into a sjiecics of rock# He has seen a piece of rusty hoop taken from under w'ater, 
to which the gravel had so connected itself, for f-mr or five inches round the hoop, us 
not to be separated without a e|part below of a hammer ; and the cast-iron pipes which 
are laid in moist' gravel soon exhibit the same tendency. 

3712. y /5 substitutes for paving stones, plates of cast iron moulded into the form of the 
surface of a pavement of different sizes (^fig, c, d, e) have been tried; but on the 
whole they are not considered as likely to succeed. They are very hot in summer, and more 
slippery t^n stone in winter ; but what is most against them is, tlrat the water finds its 
way beneath them and softens the substratum. This, at any time of the year, tends 
directly to produce holes by the leverage of wheels and the feet of animals (.3573.) ; but 
affer a severe frost the effects are ruinous. At all events, this de.scnptiou of pavement 
does not appear so well adapted for the sides or middle of public roads as that of granite 
sUmes prepared in Telfoid’s manner fSTOO.). 



Book II. 


PAVED ROADS. 


37 1 3. Various improwments in^ laying pavements have recently been devised, such as 
laying the stones dry on clay ; using square stones, or stories equally wide at bottom as 

fyrjQ at top ; using stones alternately wider nt bottom and top, 

and joining them with cement {Jig. 5,56.); paving on plates 
^*'®'** wood, or stone, or on a mass of masonry, Ac. If 
pavements in towns did not require to be frequently lifted 
on account of sewers, and water and gas pipes, paving in 
this manner on a solid foundation would certainly be the 
best mode; but as things arc, and even probably if pavements did not require to 
be frequently lifted, M‘ Adam’s roads are found greatly pieferable for all broad streets, 
and where care is taken to keep them clean and in complete repair. In Britain, at 
least, they will probably soon supersede all common pavements, and all other descriptions 
of common roads. 

37 1 4. Large blocks ofg;ra7iite {Jig. 557. ) ha\e been substituted for common-sized paving 

5 /57 stones^ each block is two or more feet square, nine inches deep, 

/ // A channelled on the surface in imitation of common-sized 

\~/~ J ](jj| paving stones. These arc found to answer much better than 

^!r 3 i^imiTiii w I 1 1 i|||U{||!,)ij||| the cast-iron plates ; but they are liable to the same objection 
/■ a as to leverage; are ililficult to replace properly; and as the 

I / /7 ^ raised pannels l>etwcen the grooves will in time wear duw'n 

level of the grooves, they cannot be considered so 
l lJtlllilFl durable as common square stones,, which, after all, appear 

tlie best for general purposes, and, at all events, for paving the middle or sides of 
highways. 

3715. Blocks ofstonci and also of /wiber, have been proposed to be laid in iron boxes ; 
but the effect of the granite blocks laid down in Fleet-street does not warrant the ex- 
pectation of any advantage from either of these modes. Where nothing but light car- 
riages pass over a road, no material is more agreeable than blocks of wood set endways, 
as is done in many parts of Russia and Germany ; and this mode of paving may, there- 
fore, be consideri'd very suitable for private couit-yards, or stable-yards in country resi- 
dences. { on's Jour tiali yo\. \ii. \u 197.) 

3716. The defects cf common pavement^ and the theory cf its wcar^ arc thus given by 

halgc worth. Stones, in a common pavement, are usually soinew'hat oval, from five to 

y seven inches long, and from four to six inches broad. They 

l«dd in parallel rows on the road {fig, 558. c, d), or alter- 
:~ jL 'l! iiately (at, 5), as bricks are laid in a wall. On the first sort 

pavement, wheels slip from the round tops of the stones 
joints between, and soon w'ear awHy the edges of 
CZ: 'L y the stones, and their own iron tire. By degrees, channels 

/ ^nriii arc thus formed betw een some of the stones, and in time the 
pavement is ruined. 

GL|J[j 3717. On the second soi't of pavement («), 5, where the 

i^ril )' 1 stones areiilaced alternately, to prevent the injury to which 
Df JJ U i 1 ^ Fl ^ former method is liable, the wheel (f ) sliding sidew'ays, 

uj 3ij 0[ GG ^ hi makes a channel between two stones, and is then obliged 

« r" < ^ I P tf I to mount from the groove w'hich it has made, to the top of 

Ul JU tjjg stone opposite to it ; w hen it has attained this situation, 

“ ^ ' the wheel may slide sideways, or may go forwards over the 

toj) of the Slone, till it diops into the interstice between the two next stones. By con- 
tinual wealing, these ruts become so wide and dceji, that the wheel does not touch th» 
stones on cither side, nor docs it reach the ground between them, but it bounds from 
one stone to the other, thus jolting the carriage in every direction. This method is not 
at present in use. 

37 1 8. fn the pavem^mts last described^ the stones are hut of a small size ; but if flat 
stones of twelve or fourteen inches long (c) arc well laid, Wheels are not liable to slide 
into tlic joints; and if such stones arc laid with their longest sides crossing the road, 
they are less liable to injury; but still narrow whee% sometimes fall into the joints 
between the Largest stones, and having in time worn aw^y their own edges, and those of 
the stones, they will act like w’edgcs, and will displace the stones. No pavement, of tlie 
best stone that could be procured, can long resist this action of a narrow w'heel. And 
the only effectual means of preserving pavements is, to increase the breadth of all wheels 
to at least tliree inches. Were no wheels narrow er, a cheap and durable pavement might 
be made of flat stones, not more than three inches square, provided they were eight or 
nine inches deep, to give them reciprocally lateral support ; for the tire of such broad 
wheels could never sink betw^een the joints of the stones.” {Edgeworth.) 

3719. Various improved methods of paving have been lately brought into notice. 
About 1811 or 1812, we suggested the idea of placing the stones on a foundation 
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of flag-stoiics or cast-iron plates on 
a bed of mortar, .‘>59.) When 

this mode is adopted in tlie streets of 
cities, the gas and water pipes (a) 
may be ]ilaced in drains, covered 
witli large blocks of granite (0), 
channelled on the surface to prevent 
horses from sli])ping. Access to the 
pipes might be had by simi)ly lifting 
these stones, without disturbing any 
other part of the pavement. (Gard. 
vol. V. p. 79.) 

9720. George Knight has suggested the idea of placing tlie paving stones with the broadest 
surface undermost, on a IMacadaniizcd foundation ; and some streets in the metropolis 
have been so paved. The improvement has been found considerable ; but as the rain- 
W'ater sinks to the Macadamized stratum, and cannot run off through it for want of 
drains, the mud still works up to the surface. With ailequatc under-drainage, or with 
the stones so compact as that tlie surface-water would run '-trinstead of running through, 
this plan would be one of the most perfect which has been suggested. 

9721. Colonel Mad rone recommends pressure, “ which may be applied in three dilTeront 
stages of the w'ork : first, to harden the ground previously to laying the stones ; secondly, 
to fix and depress them when laid ; thirdly, to equalise and jierfect a pa^cmcnt after it 
has been some time in use, by applying the ]>ressurc only on the protuberant parts. The 
machine he proposes for the above purpose is similar to a pile-driver of the smaller kind ; 
the weight being drawn up by a rope passing over .a single pulley-whoel at the top of 
the slide shafts, and terminating on the other side in a cluster of smaller ropes or cords, 
one for each of the six, eight, or ten men employed to work the m.ichine.” {Hints to 
PaiiourSj 8vo. 1826.) 

.9722. Lieutenant Brown suggests ‘‘ that, after the foundation has been formed in the 
necessary shape, and the surface rolled or rammed hard, the paving stones, dressed so 
as to fit close together, should be laid or set in a thick coat of good mortar^ and the joints 
grouted with cement ; the whole mass wowhX thus become a wild ftody, and the ruin w ould 
be eflectually prevented from penetrating to the foundation, whicli would remain dry 
and finn in the position in which it w'as originally placed. 13y bedding the stone in 
mortar, properly p/am/ m the situation in which it is to remain, then grouting the joint, 
and allowing it to set hard, without afterwards ramming or disturbing it, the pavement 
will remain immovable and water-tight, until fairly worn out, and save all the expense of 
an artificial foundation of Macadamized stones or other matter. A grand objection to 
a Macadamized pavement, in this and every cold climate is, that a severe frost setting in 
after w et, does incalculable, injury, owing to its porous state ; now, as no water ciiii 
penetrate beneath the surface of this pavement, if properly made, this serious fault is ob- 
viated.” {Quar. Jour. Science, Jan. 1890.). 

Sect. V. Milestones, Guide-posts, and Toll-gates. 

.9723. MileHones of the most improved kind arc generally formed of durable stone, 
or cast iron. They ought to have two faces {fig. 560.) ; one to contain the distance 
from the metropolis of the country to tlie stone, and the distance from that stone to the 
next market town, and village or place; and the other the distance from the extremity 
of the road to the stone, and from the stone to the next market town, and village or 
place, in proceeding to the metropolis. On a face on the apex of the stone may he the 
name of the coucty and hundred, and on the base, the name of the township, parish, 
and hamlet or village. In some countries of the Continent, as in Wirtemburg and Bava- 
ria, a small open area of 10 or 12 feet in diameter is preserved round the milestones; 
a bench of stone or turf forms a semicircle, in tlie radius of which is the milestone, and 
immediately beyond the bench a row of ornamental trees or shrubs. In several places, 
every milestone is formed in three steps, the lowest 2 feet 6 incJies, the next 3 feet 6 
inches, and the last or top of the milestone 4 feet 6 inches. The use of these steps is, to 
enable people of diflercnt heights, travelling alone, and carrying burthens on their backs 

H dow'ii these burthens, rest themselves on the bcnclies, and resume the 
t a.ssistance. In England such an arrangement is unnecessary ; but 
ive been suggested for rendering milestones interesting: names of 
ankind who lived near ; dates of remarkable events ; monuments, tombs, 
Lrial places, cottages, alehouses. Sec. Sec. (See (^rd. Mag. vol. v.) We 
cottage or a burial place at every milestone, because, as the majority of 
horses or in carriages, tliey can have little time to peruse milestones ; 
might afford protection to the foot traveller, and a glance at tlie burial 
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place would aflbrd 
matter of reflec- 
tion to all. “ It 

! gestcd to us that 

/ milestones might 

I be made larger, 

ir- — - — ■ ■ ■ in the form of an 

obelisk or sarco- 
phagus, on the 
model of an an- 
cient classical or 
other building, or 
in^ other forms ; 

the names and 

which took place, 
or of great men 
who lived, in the 

and that, in ad- 

inscribed on each 
structure serving 

^ ^ maxims of con- 

duct, or funda- 

— — , mental principles of science. Thus, on some roads, 

the milestones might exliibit sculptured reliefs, re- 
presenting a Instoricsil scries, either of events in the 
history of that part of the country, in the life of 
some eminent character who had lived there, in the 
progress of discoverj' in some art or sfience of the 
^ human mind generally, or in general history. If 
all the proprietors on a line of road were agreed, a 
V yT group of exotic trees and shrubs might be planted 

x. as a back ground to a small area, which might con- 

y/^ tain the milestone ; and by limiting every group to 

one genus of timber iroc, and one or two fruit trees, 
considerable variety would !)c produced, and the botanical interest of the road kept up 
for many miles. Small burial-grounds round milestones would, wc think, be unobjec- 
tionable ; and, indeed, wc do not think they could be better placed : and tombstones 
tliere, or any where along the road-side, would attain their end more effectually tlian 
in churchyards, and, at any rate, would be what is called classical ; which is an excel- 
lence to !)e aimed at, and which is bcncficia] in a certain stage of progress, but too often, 
in arcliitecturc and in sculpture for example, an impediment to improvement, by being 
considered the highest degree of excellence. Some one has proposed to build cottages 
as milestones, and to that plan and to various others w'e have no objection, to a certain 
extent ; the danger being the production of sameness, by adopting the same plan every 
where.” (Gard. A/dg. vol. v. p. 117.) 

3724. ^iide~potts. Wherever one road branches from another tliere ought to be a 
guide-post ; and it is not a little remarkable that in this improving age, when every 
street and lane in towns is so carefully named, that so little has been done in the streets 
and lanes of the country. The posts which bear the names ought, where the expense 
is not an insuperable object, to be of iron, on account of its durability. Swaine proposes 
to have the posts hollow cylinders of cast iron, and the letters to be also of iron, with 
the space between them open, ** so that the light may be seen through them ; by which 
means tlie characters of this hand-post will be legible at night, by viewing them against 
the sky, unless it should be exceedingly dark. The direction of the road is denoted by 
the manner of disposing the letters : thus, in a guide-post between London and Windsor 
{fiS* 561. o), the letters of the word London arc reversed, to denote that tlic direction of 
London is to the left hand ; the word Windsor in the line beneatli is not reversedi 
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as that town must be understood to lie to tlie right •Jiand : the luimber of miles to each 
place is showm by figures placed beneath each word. The same object may also be 
efl'ceted in the more obvious manner in general use {Jig^ 561. b). 

5 




37i?5. Tou-ftate<i and ffate-hnvaes have also partaken of the improvement of the age. 
'I’he form and hanging of the gates have been scienlitically <>ealed of by Parker, v\ lu> 
iiiaj be consi<lered as having arrived at .i high degree of prattical excellence. For his 
general principles, and tlie details of his compensation liinge for turn])ikc-gates, see 
^ .‘JOS I, .SOS'i.j, ainl his valuable I'Usai/ on dtitcs^ &c., ed. S., 1826. 

rJ726. Gate or loU-kou^ca have been materially inijiroved, both in point of internal 
comfort, and as objects of taste. Some of tho'.c in the neiglibourhood of London arc 
elegant objects. As an example we shall select that at Edgewarc. (/ig. 562.) On 




ifivis" 


:\ m 3 ; 



the spmmit of the cupola of this house there was originally a lamp with three buniers 
and three separate reflectors. Two of the reflectors directed the light along the road in 
Opposite directions, to show what might be coming or departing on either hand ; the third 
reflector tlircw the light directly across the road, and down on the gate, for the purposes 
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of tilt* gate-keeper and those passJi^ tlirough* After this light had remained between 
two and three years, it was taken down, as being too briJliani and as liaving frightened 
some horses ; but it might surely have been soRened, so as to be retained. Where 
there are two gates, as in various examples, a lamp post is very properly placed between 
them, wliich thus answers all the puqroses of tlie cupula and triple lamp at Edge ware. 


Sect. VI. Preservation and Repair of Roads, 

3727. The preservation of a road depends in a great measure on the description of ma- 
ciiines and animals which pass ovef it, and on keeping it diy and free from dust and mud. 
The repair of a road should commence inmiediately after is is finished, and consists in 
obliterating ruts the moment they appear, filling up any hollows, breaking any loose 
stones, and correcting any other defect. After cleaning and tliis sort of repair have gone 
on hand in hand for a longer or shorter period, according to the nature of the materials 
and traffic on the road, a thorough rej)air o' surface-renewal, by a coating of metal of 
three or more inches in thickness over the whole of the road, may be required. 

3728. To preserve a road, by imjrt'oving the wheel carnages which pass over it, all agree 
tliat the wlicels should be made broader than they usually are, and cylindrical ; that 
carts with two horses abreast are less injurious llian sucIj as arc drawn by two horses In 
a line; and tliat it would be an advantage to have the axlctrees of different lengths. 

3729. Eilgeworth, upon a careful examination, concludes tliat the system of rolling 
toads by very broad wheels should be abaiidoiierl ; and tliat such a breadth only should be 
insisted upon, and such restrictions made as to loading, as will prevent tlie materials of 
the road from being ground to powder, or from being cut into ruts. With tliis view the 
wheels of carriages of burthen should have felloes six inches broad, and no more than one 
ton should be carried upon each wliecl. 

3730. Eauy is of oiwnion, that six-incli cylindrical wheels, or under, are the most 
practicable and useful, provided the projecting nails are most rigidly prohibited, which 
can never be done but liy a pen.alty per luiil upon the whis-lers who put in those nails, 
and upon the drivers of the carriages who use such roughly-nailed wlieels. 

3731. Telford thinks that no waggon or cait w'heel ought to be of less breadth than 
four indies, and that in general no carriage ought to be allowed to carry inoic than at 
the rate of one ton per wheel ; “ when it exceeds that weight,” he says, “ the best 
materials for road-making must be deranged and ground to pieces.” 

3732. Vaterson is a warm ads'oeate for broad wheels. “ If the wheels were used 


double the breadth that they are at piesent,” lie says, “ tlicy would act as rollers upon 
the materials, binding them together; and consequently the surface would remain always 
smooth and fioe from ruts, and the waste or decay would, of course, be exceedingly 
little.” All broad w heels, liowcver, should be constructed diflereiitly from t^ose that are in 



common use {fg- 5h'3. a). TJiose in common use, 
whether broad or naiT(»w^, are generally dished (as it 
is ealled) on the outside, and the ends of tlie axle- 
tree bent a little downwards. 'riiis causes the 
wheels to run wider above than below ; and the 
reason, I believe, for adopting this plan was to 
allow^ peoj)le to increase the breadtii of their car- 
riages, and yet the wheels to run in the sanie track, 
this plan, the edges of the wheel, to run flat 


upon the road, must be of a conical shape, the outer edge being of a less diameter than 
(he inner one. Any had eflect aiising from this is, indeed, very little (..It from the 
narrow wheels; but as they increase in breadtii, the evil inercases in the same proportion. 
“ A conical wheel,” says Eogewoitli, “ if moved forwards by the axletree, must partly 
roll and jiartly slide on the ground, for the smaller circumference could not advance in 
one revolution as far as tlie larger. Suppose,” says he, “ the larger revolution sixteen 
feet, and the smaller thirteen feel, tlie outer jiart must slide three feet, wdiile the carriage 


advances sixteen, i. e. it must slide nearly one fifth of the space through which the car- 
riage advances, — tlius, if loaded with ten tons, the hjirscs would have tw’o tons to drag, 
as if tliat part of the weight w'cre placed on a sledge.” Tlie same thing has been ably 


and beautifully demonstrated by Cumniing {Essay on the Principles of Wheels and Wheel 
Carriages, dfC.), and is very easily illustrated : take, for instance, tbofru strum of a cone, 
or a sugar loaf from which you have broken off’ a little bit at tlie point ; then set this a 
rolling upon a table, and instead of going straight forwards it will describe a circle ; and 
if you will put a pin or axletree right tliroiigh tlie centre of it, and upon that axle cause 
it to move straight forwards, the smaller diameter must slide instead of rolling. It is 
evident, therefore, that the rims of the wheels ought to lie of a cylindrical form (6). 
Edgeworth states, in relation to tliis, that, from the testimony given to the committee 
of parliament, cylindrical wheels and straight axlctrees have been inicquivocally pre- 
ferred by every person of science and judgment. 
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3733. Farey finds the Whitechapel road more injured by broad wheels than any other, 
owing to these wheels being barrelled and conical, and not running flat, and the middle 
tier projecting above the others, with rough nails. 

3734. Cumming has proved experimentally before the committee of 1808, that when 
the rim of a wheel is made truly cylindrical, so as to have an equal bearing on its whole 
breadth, the resistance to its progress on a smooth road is not increased by increasing its 
breadth. With regard to the immense saving that would accrue to the nation, Jessop, 
in his report, says, “ I may venture to assert, that by the exclusive adoption of cylin- 
drical broad wheels and flat roads, there would be,a saving of one horse in four, of 
seventy-five per cent, in repairs of roads, fifty per cent, in the wear of tire ; and that the 
wheels with spokes alternately inclined would be equally strong with conical ones, and 
wear twice as long as wheels do now on the present roads.” But, over and above the 
preference due to such wheels, in respect of public roads, they arc no less preferable when 
applied to purposes of husbandry. Besides the great resistance to the draught occasioned 
by the sinking of the narrow w^heels on soft land, every fanner knows what injury is fre- 
quently done to subsequent crops by such poaching and cutting up of the land. But 
^is is not all. Many a field of beautiful pasture, wlicn subjected to the destroying 
operation of the narrow wheels, is very much injured, both in respect of the appearance 
and of the crop, which w'ould be entirely prevented by using broad wheels. Thus it has 
been stated, with regard to the introduction of the use of broad heels, that tlie saving 
on the incidental r&pairs of the road would be immense ; that the roads would uniformly 
retain a smooth and even surface, which would greatly contribute to tlie comfort of the 
traveller and the ease of the draught; that in husbandry also the advantages would be great; 
in short, that, in every point of view, the benefits which would be derived in consequence 
would be paramount to every thing that could be urged in favour of the narrow wheels. 

.3735. M*Atlam thinks a waggon wheel of six inches in breadth, if standing fairly on 
the road with any weight whatever, would do very little material injury to a road well 
made, and perfectly smooth. The injury done to roads is by these immense w'eights 
btriking against materials ; and, in the present mode of shapijig the w heels, they drive the 
materials before them, instead of passing over them. If a carriage passes fairly over a 
smooth surface, he says, it cannot hurt the road, but must rather be an advantage to it, 
upon the principle of the roller. On being asked, ** Are yotl not of ojunion that the 
immense w’eights carried by the broad-wheeled waggons, even by their perpendicular 
pressure, do injury by crushing tlic materials?” he answered, “ On a new^-made road the 
crush would do mischief, but on a consolidated old road the mere perpendicular pressure 
does not do any. But there is a great deal of injury done by the conical fonn of the 
broad wheels, which operate like sledging instead of turning fairly. There is a sixteen- 
inch wheel waggon, w hich comes out of Bristol, that does more injury to our roads, than 
all the travelling of the day besides.” 

3736. IVith regard to regulating the weight to be carried on wheels^ Farey jutliciously 
observes, that though it is not easy to state any one scale w hich would be generally apj)!!- 
cablc for each breadth of wheels below six inches, there should be a rate fixed, wliich 
would apply to ordinary or gate tolls ; and at the weighing machines additional or what 
may be called machine tolls should be levied upon all carriages which exceeded the 
weight, to be regulated in an increasing scale for each breadth of wdieel, so as very greatly 
to discourage, but not ruinously to proliibit tlie occasional carrying of large weights iij)on 
any }vhccls. 

3737. Axletreez of different lengths have been proposed by some engineers with a view 
to pueserving the roads. On this subject Paterson observes, At present the axles of 
all kinds of carriages are made to one length, so that their wheels all run at the same 
width, and In the same track, than which nothing could be more fitly devised for the 
destruction of the roads. I would, therefore, propose, tliat the Jengtli of the axletrees 
should be so varied, tiiat the w'heels of the lighter descriiition of carriages should run 
two inches narrower than the present tr.ack ; and that tlie axles for the more weighty 
carriages should be increased in length, so that tlieir wheels should run from one to four 
inches beyond the present track. I wuuld also propose, that mails, and other heavy 
coaches, should be so constructed, that the liind wheels should follow, cither two inches 
within^ or two inches outside, the track of the fore wheels, as might be considered most 
proper. Were the axletrees of all kinds of carriages to be of various lengths, as here 
prqppseid, we should have no rutted roads. Tlie stones now displaced by the wheels of 
one.caiT^e, would be replaced again by the next carriage that came up, having its axle 
of a different length ; and in the same manner would the hind wheels repair the injury 
dona by the fore wheels of a carriage. If this plan were to be acted ufion all over the 
jMAgdom, it is evident that it would have a very beneficial eflect on the roads ; and if it 
would be found thus to contribute to kcepii:\g the roads smooth and even, it is also 
evident that it must contribute, in the same proportion, to the comfort of travellers of 
fdVery description, and also to the ease of the beast of draught.*' 
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3738. J. Farey is of opinion tljat varying the length of axles, so as to prevent their 
running in the same track, would be very beneficial. This he particularly stated to the 
Board of Agriculture, with an example of the tolls over a new road in Derbyshire, 
which are regulated according to the length of the axle. 

3739. The division of weight has been proposed by Fry as a means of preserving roads : 
that is to say, the division of the power, which any carriage may possess, to crush or 
destroy the materials of the roads ; and the division of the power, which any carriage 
may possess, to resist the power of the horses drawing such carriage. ** A man can break 
an ordinary .stick, an inch in diameter, across his knee ; but if he tied ten of these sticks 
together, he could not break them if he tried ten times, iii^r if he tried a thousand times ; 
although, by these thousand efforts, he might have broken a thousand such sticks sepa- 
rately. A stone might l)e of such a size and texture that a strong man with a barge 
hcUTuner might break it into pieces at one blow'; while a boy with a small hammer, 
striking it with one tenth juirt of the force, might strike it a thousand times, applying in 
the whole one hundred times the power upon it that the man wmuld have done, without 
producing the same effect. So it is with the pressure of w'heels on the materials of the 
roads. Suppose a stone, the size of a man’s fist, to be detached on a finn part of the 
road, and a waggon-wheel, pressing wdth the weight of two tons, were to pass over it, 
the consequence would be that it would crush it to powder. But suppose these two 
tons to be distiibuted into forty wheelb.arrows, of one hundred weight each, and they 
were to pass over over it succession, the only effect likely to be produced would be a 
trifiirjg rounding of its corners ; nor wmuld probably five hundred such wheelbarrows, 
of tw'enty-five tons, crush the stone so completely as the single w'aggon-whcel. Nor do 1 
think that five hundred gig or one-horse chaise wheels, of four hundred w'eight each, in 
all one himtlred tons, w ould so completely destroy the cohesion of the stone, os the single 
crush of the heavy wheel. Conceiving, therefore, that the destructive effect of pressure 
on the roads increases, from the lowest w'eights to the highest, in a very rapidly increasing 
ratio, I think that all reasonable ingenuity should be exercised, so to construct our car- 
riages, as for each w heel to press the road w'ith the least possible w^‘iglit that the public 
coinenience will allow'.” 


3740. A great weight in one rolling mass {Jig. 564.)t Fry continues, “has a tendency 



to disturl) the entire bed of the road, whether it be on a six-inch wheel or on one of 
sixteen indies, and whether on conic.il {Jig. 5(}3. a) or on cylindrical wheels {Jig. 56'3. b). 
Under all these considerations, I am satisfie<l th.it the only grand desideratum, on behalf 
both of tlie roads and the horses, is light pressure; and therefore any dependence 
on breadth of wheels, as a security ag.iinst the destructive effects of pressure, is in 
my opinion f.illacioiis. I w'isli here to be understood as applying these remarks upon a 
supposition that wheels were made upon the most philosophical construction ; that is to 
say, jierfectly cylindrical {fg. 563. 5); and th.at they stood perfectly upright or vertical. 
The jiresent system of broad wheels 1 consider a system of mere mockery.” 

37 tl. Fry proposes to attain his prinrhjfe of the division of power by the adoption of light one-horte 
wajipons with six or eight wlieels ; which in our opinion arc of very qucbtionahlc advantage, all things 
considered, eoiiiivireii to one-horse r.irts, to e.irry one ton, and four-wheel waggons to carry four tons. 
“ One-horse waggons,” he says, “ fully einbr .ice the principle; and the lalxiur of the horses would be 
inuch more elticieiiLly .ipnlied than at present If light one-horse waggons were constructed, to weigh 
eight hundred weight each, am! these were rharra|^ith a load of sixteen hundred weight cai h, a good 
ordinary cart-horse would travel Kngland over w/^wiieh a load ; drawing just as much net weiglit as the 
ten horses in a heavy waggon take each in gross ivcight ; and the roads would never have a pressure, on 
one point, exceeding six hundred weight. The only objection to such carriages that I see is, that each 
must he attended by a man ['I'here is no reason for this; in Scotland one man .always drives two single- 
horse earth ] IJut, were tJicy adojited, roads w'ould last, I will not say ten times as long, I think they 
would last a hundred tunes as long, as they now do. Carnages so constructeil ought therefore to pass at 
the lowest possible ratcof toll. The next mwle is by the use of c.arri.iges with six or eight wheels. About 
twenty years ago theie were several stage-coaches constructed in this manner. Two eight-wheel roaches 
plied some years between Bath and Bristol; and they were so constructed that each wheel supported 
Its share Of the load, carrying its proportion, and no more, over every obstruction : the consequence was, 
that when awheel pa.ssod over a stone two inches high, the middle part of the'earriage rising only an 
eighth part of two inches, or one quarter of an inch, they were perhaps the easiest coaches to passeng^ 
that ever were sat in. They had, however, one defect in their construction ; which was, that the^o 
hinder axles being fixed, whenever the coach varied from a straight line on the road, the hindermqst rair 
of wheels must have hcen dragged sideways. How the six.whcel co.achcs were circumstanced in Ihis 
resiicct, I had no opi»ortiiiiity of observing." 
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8742 Dotible shafts have been i)ropo*>cd by f dge\ orth, Morton, and some others, as 
likely to divide the traction of dr night citUc li 1 arcy considcis single shafts in 
waggons very injurious, the horses follow in one track, in the centre of the carnage, 
and the wheels also follow e ich other in their tracks, and cut ruts. If there were doubU 
shafts, they would naturally aioid lonnei wheel tracks, which would be loss injurious 
to the road 

J7l3 J Farty concurs in opinioa witli his brother, ind thinks that some abatement of tolls might be 
made to those tarn iges whu h nowgcrurdly use sini,lc shifts, like the farmers carts and waggons, on 
their adopting double shafts so that ill their horses may draw in pairs , tins being applicable even to^ine 
horse carts, as far as the two foremost irc c lu erned Stage eoaelies, for the re isons hen? alluded to, as 
they all draw in purs, and vt ry seldom follow in a ly previous and det p rut, do far Uss damage to the roads 
than otherwise would hipin n their sprini,s abo, and swiftness of motion, contributing, very materially, 
to lessening their we ir of tlie road 

0744 Roaxls are (icJutally repaired by manual laboui , but various machines have been 
contrived for this purposi The snow ploiigli is a well known implement, consisting 
simply of two boirds jil iced on edge m the toiin of two sides of a tiianglc, ind driwu 
hy a hook atticheil to the ipc\ llie eommoii haiiow, followcdhy the eoinnioii rollei, 
has been used ft r levilhn,, rouls biokeii up by ruts, and a studded rollei his also 
been lately invented for this purpose 



>74'' llaiJiotts toad 
hari no ( Ji^ 'i ) has 
rtnused in some places, 
foi drtg|,ing over rouls 
whe n nine h out i f repair 
to rcj^li c the stinrs c r 
gi a\ c 1 disturbc'd by whcc I 
c 11 ri igcs “ A in in, a 
t y and two h rsin will 
(1 three inilts iii Ici „th 
1 I one day, ronpletcly 
Iiiiiiwng i! iwn the 
juirtirs in I dnwiiig 
the stoiico together, 
which, 1 y means c I the 
m 111 I b It U, ire tlrcp 
I e ] 1 it ) t) c 1 uts fir bet 
t r thin i null eui stub 
tiuin in 


lo prevent tht fotm ition if ruts in roads ind for use in lanes an 1 unmet Ik i firm rouls Beat cn 

»i r tb idr i f 1 lie Ilf, a idUi between 
til ( ther wheels (/^ f(> , lud s > strongly 

seruu 1 to the axl tic e, as 1 1 1 e ihle 1 1 su) 

1 It the wl ole weij ht mthe < ait when neces 
arv Ihis relUr lu j ropes s to call a ^ ro 
tut ir, n i he tl ii ks it will be tniu h m ne 
e IS ly drawn than tui wheel luiimng in 
deep ruts {(om to It oj \ 1 i p 

3747 1 he ckaninff of roads is 
cfleeted hy scraping, sweeping, water- 
ing, and washing 

17 IS SciapiUt^ is an operation uni 
vei silly neetssaiy to keep loads ek in, 
by the leinoval of mud m wet weathei, 
dust in a veiy dry se isoii, and now in 
winter Tt has been pertorimd by 
miehiiiLry, and on i well miik row!, 
this mode might be attended with a consider ihk saving of libour Weie the scraping 
board edged with a brusli ot wires, or even ot birth sprav, the work, even on a roid some- 
what irregular, might be done to great perfection Roth in seiapiiig ind sweeping, eaie 
should be t iken as soon as possible to disjiose ot the mud or dust, either m making 
or keeping up the sides of the road or fence mouiuls, or in such other way as eiicuin- 
stanccs may direct Hand scrapers are commonly mule with iron plates, but a piece 
of board is considered less likely to r use the surface ot the ro id 
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consisting of a number of plates of shc^Uiron, arranged in a line, and connected to each other by tmall 
bolts. On the back of each plate is bolted a piece of iron, in the shape of the letter T inverted : the stem 
of this iron is contiiiiicd to the upper end of tlie plate, and then bent forward in a horizontal direction to 
a shall (secured to the frame) parallel to the scraper, at the distance of about eighteen inches from it, 
to which It IS joined, l^y this arrangement, whpn the machine is moved forward, the siiaH draws alter it 
the scries of plates forming the scraper, which being attached to each otiitr by joints, or lioltb acting as 
such, each plate has siilficicnt freciluin of action to adapt itself to the inequalities of the surface. Springs, 
equal in number to the platc!>, arc fixed to the shatt, by which any degree of pressure required can^ 
gi\en to the .scraper. As the macliinc prtK-eed.s, a portion of road, equal in width to the quadrilateral 
figure of which the scraper forms the diagonal, is cleared , and the mud or dirt, as fast as it collects, is 
slid off by the oblique surfac'c of the scraper, and finally left in a line on the ofilside of the machine. This 
process is commenced near the centre of the road; and the machine, having gone a convenient distance 
in a straight line, is turned and brought back on the other side the centre, removing the dirt in 
an opposite direction. 'For the next course the machine is brought to the side where it first acted, and 
removes the dirt from a like portion of ground, and witli it the line formed by the preceding course. I'his 
is continued until the scrapings arc brought to the side of the road The manager is enabled to lift the 
scraper, by turning a wooden roller hxed above it, and attached to each plate by a corresponding chain. This 
is done In order to pass over parts of roads recently repaired ; and, when going to work or returning, the 
pl.ites are kept in this elevated position by a ratchet .md catch at the end of the roller. A curved scr.i]ier 
IS attached to the back part ot the fiaine at the off'-i orner, to be used only during tlie last course of the 
machine, for the purpose of collecting the scrapings into heaps ready for removal. This machine, drawn 
by two horses, and attfMided by one man, will clean five miles of ro.id, twenty-foor Icct wide, in eight 
hours Two adihtiun.il men will be required to tiirow the sciainngs off the road, and clear the water, 
courses. The s.ame woik woukl rcijuire twenty-five men pirdicm^ with scrajiers, acLordiiig to the present 
method. {Gnid Mag. vol. v.) 

37.50. Su'ecjjiiigj ns a mode of cleaiiiiijr roads, is chiefly applicable to iiavcnicnts, to side 
railways, whctljcr of stone or iron, and to footpiUhs. On conntiy roads, sweeping 
might be requited to keej) the paved or rail-laid jiarts, where sueli existed, free from 
small stones or gravel, which the feet of cattle, ^c. might scatter over it from the 
metalled part. 

3751 T/ic sivceping mnchinr {Jig .ObS ), also the invention of Mr Boase, h.is a frame similar to that of 
the sciaper, sujiportcd in fioiit by two common wlieela about four feet in diameter, and behind by two 



small iron wheels with vertical axles one under each corner. ^Vlthin the fratne, and diagonal to it, is 
the cylinder ol brooms, consisting ot five urns ot lic.ith, eath row setured between two boards by screws, 
and attached to .in axle by r.uliating .arms ot cast-iron This icccives a rotatory motion from the carriage 
wheels, by means ot a bevelled tooth wheel fixed on their axlctrcc, w'orking in another half its size on 
the axle ot the brooms. When the machine is dr.nwn foiwaid, the brooms .are thus made to revolve twice 
to each rcvoliitinii of the caniage *v' heel-, and in an opposite direction to them. The brooms are regul.atctl 
so as to bear more or less on the ground, according to the state of the dirt ; and, as the hcalh wears snorter, 
they can readily be drawn out from the centre, in order to picserve a proper bearing. 'I'hedirt is removed 
flom the sjiace over which the biooins pass to the right or ottUido ot the imichiiie. Like the scrajier, the 
work IS commencetl near the centre of the road or sticet, and carrieil on in a similar in.anner. When this 
machine is wanted to proceed without sweeping, tlie larger bevelled tooth wheel is drawm out of gear 
by a lever for that purpose. The Ijrooms are covered .and the frame enclosed by oil^cluth, to prevent 
any siilashing or dirt from escaping beyond the machine This machine, with the same power and 
attendants as tho scraping macliinc, is capable of cleaning three inile.<, twenty feet wide, daily. {Gard. 
Mag, vol. V.) 

3752. jratering, where applied to roads, is more for the sake of laying the dust than 
of cleaning or preserving them. Some consider it injurious. 15. Farcy considers that water- 
ing the Whitccliapcl-road in summer, and especially before May and after August, is 
very injurious, by separating the stones, owing to the softening of the loam, and so 
making the road spongy and loose. In winter, however, he waters, and for the following 
reasons : — “ After the most careful sifting of the gravel, a small quantity of loamy dirt 
will unavoidably still adhere to the stones; and this loam, together with a glutinou^ 
matter which accumulates in the summer from the dung and urine of the cattle (which 
accumulation the summer watering has a tendency to increase), occasions the wheels to 
stick to the materials^ in certain states of tlie road, in spring and autumn> when 
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is between wet and dry, particularly in heavy foggy weather, and after a frost ; by which 
sticking of the wheels, tlie Wliltechapcl-road is often, in a sliort time, dreadfully torn and 
loosened up ; and it is for remedying this evil that I have, for more than eight years 
past, occasionally watered the road in w’inter. As soon as tlie sticking and tearing up of 
the materials is observed to have commenced, several water-carts are employed upon 
those parts of the road, to wet the loamy and glutinous matters so much, that they will 
no longer adhere to the tire of the wheels, and to allow (he wheels and feet of the horses 
force down and again fasten the gr.ivcl-stoncs : the traffic, in the course of four to 
twenty-four hours* after watering, fonns such a sludge on the surface, as can be easily 
raked off by wooden scrapers, which is performed as (juickly as possible ; after w'hich the 
road is hard and smooth. The advantages of this practice of occasional winter watering 
have been great; and it might, 1 am of opinion, he adopted with like advantages on the 
other entrances into London, or Avlierever else the traffic is great, and the gravel-stones 
are at times observed to be torn up by the sticking of the wheels. 

3753. One (if the best constructed ivab'ring barrels (Jig- 5fi9.) is that used on tho 
Uxbridge-road, in nhicli the water is delivered with the greatest regularity from a cast 



iron trough (a), so as to cover a space of nine feet in width. Tlie water is turned 
off and on by a lever at the fore-end of the barrel (b) in the usual manner. 

3754. Washing or flooding roadsy with a view to cleaning them, lias been proposed by 
Jessop and some other engineers ; but it is evidently a mode that can only be adopted 
in particular situations, and the advantages which it would have over clean scraping does 
not appear. 

3755. Bolling, as a mode of preserving roads, is recommended by various writers on 
the subject; and appears to be useful on some roads after being loosened by frost. In 
general, fiowever, it is chielly applicable after repairs, such as filling in ruts or laying on 
a coat of new materials. Rolling has also been employed to consolidate snow on roads : 
it is said to indurate the snow so much, that it becomes a smooth hard body on which 
the wheels of carriages make but little impression, and the materials of tho road ore pre- 
served. When a thaw happens, the whole of the snow' is scraped off by snow-ploughs 
or scrapers, and not being allowed to me’' on the metals, they are said to remain un- 
loosened. ITiis plan is said to be general in America, and appears to have been tried, 
in one instance, in tlie north of Scotland, with success. 

3756. A road roller should be of large diameter, perhaps not less than five feet ; to 
facilitate its turning, it may be made in three lengths ; and the only material is cast iron, 
with a large wooden box over. 

3757. Biddle's machine for rcpaiiing roads {Jig. 570 ) consists of three cylindrical rollers, mounted upon 
axles, in a frame, to be drawn by one or more horses I’he rollers are placetl obliquely, side by side, 
but running in iKirallel positions ; their axes receding a little behind each other : these rollers are 
intended to pass over the surfucc of the road, for the purpose of pressing the broken stones, gravel, 
and other materials, close together, so as to produce a solid or compact road witli a smooth surface. In the 
front of the rollers a long scraper is placed, crossing the frame obliquelv, for the purpose of collecting up 
and conducting away the mud, and the slush, to the side of the road ; and at the back prt of the apparatus, 
tlioro is a perforated cylinder, intended to lake up the sofler, or muddy parts of tho road, and deposit 
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it ill a gwinglng box within. Fig. 570. is a view of the machine, or apparatus, as seen on the top ; « « a 

are the three cylin* 
dors for pressing the 
loose stones of the 
road together. As 
the apparatus is 
drawn along, these 
cylinders revolve 
umn their axles, 
which arc mounted 
in the (Vame 6bd. 
There is a small 
guide roller, or 
wheel in front of 
the frame to which 
the shafts arc at. 
tached, and by 
which the appara. 
tus may be turned 
round, or guided in 
a curved course ; 
r/a ia a thin plate 
of iron placcil olj- 
Iiquely across the 
machine, in front 
of tlie rollers ; it is 
attached to the 
iVaming by rods and 

screws, and is thereby made adjustable tn any height, so as to scrape the surface of the road evenly. The 
foremost end of the scraper is curved, lor the purpose of preventing the escape of the mud, which, being 
•cted a ‘ ' long the inclined surt.ice of the scraper, and is conducted to 

the side ot the road. 'I’hus tlie l»ro)io.sed to be st raped off the surlaco .is the apparatus advances , 

.and the materials of the roail compressed .ind hardoneii by the traversing ol the rollers It may be added, 
that in order to increase the jnesMire of the roller-., a l)ov, to be allixed to the framework, is proposed to 
be placed over the rollers, w h icli ni.iy i arry stones, or other heavy m.itorials, that might be used in making 
or repairing of the ro.id. Under some cirtiimstaiKea, the patentee proposes to adapt to the apparatus the 
auxiliary cylinder r, which is m.ide to revolve ui>on its axU* as it rolls along the road, and is attached to 
the former by a frame //: this cylinder (e) is perforated all over its surface with holes, or slots; and when 
it passes along thero.'i'd, tlie mud, which is conducted to it by the scrap<‘rgg, presses through these holes, 
or slots, to the interior F/g, .071 is a side view of this cylindric<il roller (c) attached to the fVame//’; within 
this cylindrical roller the box A is susiionded, swinging upon pivots ; and as the roller goes round, the 
brush f removes the mini IVoin the cylinder, and causes it to fall into the box below. \Vhen the box ifl 
filled with mud, it may be discharged thiough the doorAr. (Newton's Journal^ vok xiii. p. 27 ) 

37.58. Marslutlf on tlie subject of repairing roads, observes, tliat the best service of the 
SMi\eyor is to keep their surfaces smooth and even, so that rain-water may find a free 
and ready passage to its proper drain. Ruts and hollow parts are to be filled up, level 
or even with tbe gonei.i! surface, as often as they arc formed. This attention is more 
especially retpiisitc to a new-made road, whose bed and foundation are not yet fully con- 
firmed. But in every case, and at all times, a solicitous regard is due tc# this most im- 
portant, yet most noglcclod, p.art of road-surveying. Much expense of materials and 
labour may tliercby be saved, and the great end of road-making be fully obtained; 
namely, that of rendering the road, in all seasons, easy, safe, and plca.sant to the 
traveller. 

3759. To keep a rood in repair, Edgewoith observes, it will for some time require the 
attention of the m.-iker : ruts will be continually formed in the loose materials; these 
must be sedulously filled up, and a small sprinkling of river gravel should be added. 
All stones larger than the rest should be removed and broken smaller, and no pains should 
be spared to render the whole as compact and smooth as possible. At a moderate dis- 
Uince from the capital, if no w heels of a siii.il let* breadth than six inches, and if no greater 
load than one ton on each w heel, be permitted to pass on it, a road will last a long time^ 
and may be kept in constant repair at a moderate yearly expense. 

3760. T/ic repair of a road which has been well made, or after it has been put into a 
good state of repair, Paterson observes, requiics attention more than expense. “ No 
more metals ought to he used for the incidental repair of that road ever afterwards, than 
arc just equivalent to the decay of the road. And in order that the decay of tlie old, 
and of course the supply of new, metals may be as little as po.s.sib]e, it is of the grektest 
consequence that the road never be allowed to get rutted; for, besides the unpleasant- 
ness of such a road to the traveller, it is a fact not generally thought upon, that the 
lateral rubbing of the wheels into the ruts will w^ear and grind dow'n more than double 
the metals that would be destroyed on a smooth road, where the only friction of the 
wheels is that of rolling over the metals. Besides, when a road is much rutted, it not 
only retains the water, and consumes a greater quantity of metals (as has been noticed) ; 
but the rubbing and jolting of the wlieels into the ruts wears dow^n the iron of the 
wheels, fatigues tlie beast of draught, .ind aKo wears harness, &c., much sooner than 
when the road is smooth. All these, and mucli more, are the bad efiects of a rutted 
road. Having premised thus mucb, I shall next advert to the method to be adopted in 
order to keep the road free from ruts, at as little expense and labour, and with as fevf 
metals^ as possible.” 
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3761. In order to prevent any road from getting rutted, it is indispensable that it be kept free from water 
by undcr-drainage. No road, I'aterson continues, “ that has any tendency to rut, should be, for many days 
together, from under the eye of one who has a general charge, and who m ready to withdraw a workman 
to this or that part, as need may require 

5762, So soon as newly put on tnetals begin to shift by the wheels, or form into ruts, they should be imme- 
diately replaced, every little ndge broken down, and every rut, hole, or inequality, tilled up: and the 
road kept in proper shape until the metals become bound and consolidateil together When tlio road is 
attended to In this manner, it has the effect, too, of subjecting the whole of the metals to an equal fatigue, 
livery time that a little new metals are put on to fill up any hollow parts of the road, those parts being 
then, from tiie new metals, a little rougher than the rest ot the road, the horses naturally avoid travelling 
on them for a while at first, until they have become a little smoother, or until the other parts begin to 
get rutted. 'I'his shitting upon the road wears down the metals equally, and prevents those reguhir tracks 
of the horse and of the wheels which would othorw’ise be the consequence. By adopting this methcMi, it 
will bo lound that less labour and fewer inetaLs will be required ni the co^r^e of the year, and the road will 
alwaxs be in gooil onler. But, on the other hand, to allow the road to get rutted, and then to fill these 
rutN with new metals every time they get into tins state, as is frequently done, raises the track of the 
wheels, leaving hollow the track of the horse, and so gives the road a concave, instead of a convex, shape in 
the middle, this retain^ the w.iter, and injure.sthe road very much. Thcbainc thing occurs again, and the 
same process is repeated ; and in this way the most extravagant quantity ot metals may be put on, and yet 
the road never be in good order.” 

37(jB. For the repair of an old roatU the following directions arc given by M^Adara, in 
his Report of the CommUtc^’j ry* 1811, corrected how'ever to 1819 : — 

3761. “ Xo addition of niaterials is to be hi ought upon a road, unless in any part it !)c found that there is 
not a quantity ot clean stone equal to ten inclieb iii thickness. 

37(ij The stone already on the ) oad IS to be loosened up and broken, so as no piece shar ”xccetl six 
ounces in weight Tlie road is then to be laid as flat as iiossible, a rise of three inches from to-* centre 
to the side is sufficient fora road thirty tei*t wide 'J*he stones, when looseneil in the road, are to bf. 
gathered off by means of a strong heav y rake, with teeth two and a half inches in length, to tlie side of the 
road, and there broken , and on no account arc stonev> to be broken on tlie road. 

vJTiJT). When the gi cat stones have been removed, and none left in the road exceeding six ounces, the road 
is to be put in shape, and a rake cnii)lovod to smooth the surface, which will at the same time bring to the 
Burlace the remaining stone, ami will alKiw the dirt to go dow ii 

37h7. When the i oad is so pre/hi) <d, the stone that has been liroken by the side of the road is then to lie 
carefully spread on it this is rather a nice opeiation, and the future quality of the road will greatly de- 
pend oil the manner in which it is. pcrionned. I’ho stone must not be laid cm m shov elliils, but scattered 
over the Mirlacc, one shovellul ioUuwing another, and spreading over a considerable space. 

S76S. Onli/ a small space of ? and should be lifted at once , five men in a gting should be set to lift it all 
act OSS , two men should continue to pick up aud rake off the large stones, and to form the road for 
receiving the broken stone , the other three slimild break stones , the broken stone to be laid on as soon 
as the piece of ro id is pi epared to reeeiv e it, end another piece to bo broken up , two or three > ards at one 
lift are onough The proportioning of the work among the five men must ot cour.se ho regiilatcsl by the 
nature of the roa<i , when there are many very large stones, the three Ineakers may not be able to keep 
pace witn thetw'o niCMi emjdojed iniitting and iorming, and when there aie few large stones the contrary 
may he the case, ot all tins the suivevor must judge and direct But to lift and relay a road, even if the 
materials should have been originally too laige, would in nianv case.s be highly unprofitable. 'I'lie road 
betw'een C irenc ester and Bath is made of stone too large in siise, but it isol so li i.ihle a nature that in lifting 
It becomes sand, in this ease I re< ommonded lulting down the high jilaces, keeping the surface smooth, 
and gradually w'cauiig out the materials now in the lo.id, ami then rejil.u ing them with somo'stone ot a 
better quality properly prepared A part ot the road in the Bath district is iii like manner made of treo- 
btone, wtiu h it w»,uht be unpioiltable to Idt 

5769 dt Egham in Suney it wms necessary to remove the W’hole road, to separate the small portion of 
valuable matenaks from tlienia.ss of soft matter of which it was principally composed, which was removed 
at considerable cxviense, before a road could be again made upon the site 

5770 Othei eases of several kinds have occurnxi, whereaditteient method must be adopted, but winch it 
is inipossihle to specify, and winch must be met by the praetieal skill of the ollieer whose duty it may lx; 
to superintend the repair ofa road, and who must constantly rei ur to general pnneijdes These principles 
are uinlorm, how'cver much circumstances may differ, and they must torin the guide by which his judg- 
ment must be always directed. When additional stone is wanted on a load that has consolidated by use, 
the old hardened surface of the road is to be loosened witli a pick, in order to make the fresh materials 
unite with the old 

3771. Ruts. Carriages, whatever be the construction of their wheeN, will make ruts m a new-made road 
until it consolidates, however well the mateiialsmay be prepared, or howeviT judiciously apphcnl; there- 
fore a careful person must attend for some time alter the road i.s opened lor use, to rake in the tracks 
made by wheels. 

5772. The tools to be used are, strong picks, but short from the handle to the jxilnt, for lifting the road ; 
small hammers of about one jiound weight in the head, the face the size of a new shilling, well steeled, 
with a short handle, rakes with wooden heails, ten inches in length, and iron teeth about two inches and 
a half in length, very strong, tor raking out the large stones where the road is broken up, and for keeping 
the road smooth after being ’e'aul, and while it is consolidating; very light broad-mouthed shovels, to 
spread the broken stone and tu form the road 

3775, Evei y road is to be made oj hi oken sUrnc, without vnixture of eai th, clay, i halk, or any other matter 
that will imbibe water and be af!i'et<-d with Irost. nothing is to be l.iid on the clean stone on pretence of 
bindMig; broken stone v. ill combine by its acute angles mtoa smooth solid surface that cannot beaffbeted 
by vicissitudes of weather, or di'^placcxl by the action of wheels, which will pass over it without a jolt, and 
consequently without injury ” 

3774. TelforiCs directions for rej^airirig roads tlifler little from his instructions for 
forming roads, already quoted. 

3775, Where a > oad has no solid and dry foundation, he breaks it up, lays bare the soil, drains it, and 
bottoms with .soft atones or cinders, — the former set by hand with tlie broadest end down, in the form of 
A noat pavement {Jig 572 ) ; over this touiidntion he, as u^iial, l.iy^s on six inches of stones broken so as 

to pass through a ring two inches and a half in dlame 
ter, /tc. 

5770 Where a road has some foundation, but an im- 
perfect one, or is hollow In the middle, all the large 
stones appt'aring on (he surface of it must lx; raised and 
broken; the eighteen centre (cct of it must be so treated, 
and then covered with a coating of broken stones, suf. 
fleient to give it a proper shape, and to make it solid and hard. 

3777. Inhere a road already has a good foundation, and also a good shape, no materials should bo laid 
Upon it, but for the purpose of filling ruts and hollow places, in thin layers, as soon as they appear. Stones 
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broken small, ai abov6 described, being«ingu1ar, vrill fasten together. In this way a road, when once well 
made may be preserved in constant repair at a binall ex|>ense. 

J77S. Partial wetallmg. Where the breadth of that part of a road, which alone has been formed of 
hard materials, and over winch the carriages commonly pass, is less than eighteen leet, it must be widened 
with layers of broken stones to tliat breadth, hrst digging away the earth, and forming a beti for them with 
pavement and broken stones at least ten inches deep. Near large towns the whole breadth of the roaii. 
way should be covered, with broken stones. 

3779. AlUabour by day wages ought, as far as possible, to bo discontinued in repairing roads. The 
surveyors should make out specifications of the work ot every Kind that is to be performed in a given 
time. This should be let to contractors; and the surveyors sliould take care to see it completed according 
to the specifications, before it is paid tor Attention to this rule is most essential, as in many cases not 
less than two thirds of the money usually expended in day labour is wns' - d. 

3780. The best seasons for repairing roads arc generally considered to be autumn and 
spring, when the weather is moist rather than otherwise. 

;i781. B. Fai ey prefers laying on gravel when the toad is in a moist stafe^ immediately after the road has 
had a scraping, in consequence of there being upon the se’ face of tlio road a small quantity of dirty matter 
and broken gravel, which then form a sort of cement foi the gravel to fix in. 

8782 Walker considers the best season for tcpatring roads to bo the spring or very early in the summer, 
when the weather is likely neither to be very wet nor dry ; for both of these exticmcs prevent the mate- 
rials from consolidating, and therefore can've waste, and at the same time either a heavy or a dusty road : 
hut it done at the time he has rcc oTninended, tlie loads are left in good state for the summer, and become 
consolidated and hard to resist the work of the ensuing winter 

878;! The seasons for lepainng prejentd /Vi/t sow are also spring .md autumn. “ Althongh it is 
proper,” he s.i>s, ” at all times of llie year, to put on a little metals w believer any hole makes its appear- 
ance, yet m tlie drought of summer this will seldom he ne< essar). Jnsinnnier, the ro.ids are less liable 
to (ut, but if, at some jilaces, a little tresn metals may be neces^aly, no more shouKl be put on tJian are 
barely sufficient to bring those holes to the level of the reat ot the road. iNIet.ils tb.it are put on in the 
drought of summer do not soon bind together Until siu h time as there is ram suflicient to cause them 
to Iniul, they Will keep shitting and rolling .ahout, and ni.ike a very unpleasant road to travel on. The 
most proper linica ot the year to put on any quantify of metals are about the months of October and April, 
as they always bind best w ben the load is neither too wet nor too tiiy When they are put on about the 
month of October, they become linn before winter , and with a little constant attention, the ro.id will be 
easily kept in good onler until tlie spring : and it it has boon thecjise th.it the road Ims not been siifficientiv 
attended to during the winter, and that it has got into a bad state towards the spring, by putting on fresh 
inet'ils about the month of April, .sufficient to bring it into smooth surface order, it will lie veiy easily kept 
in this goml slate throughout the summer ” 

878‘J! M^Adaviy on being asked, “ W'ould you prefer repairing old roads in dry weather or in wet 
weather?” answcis : “ In wet weather always, 1 always prefer mending a road in weather not 
very dry.” 

Skct. V I T. limi roads, 

378.5, Baihrays or framroads arc not intended to be considered here as connected 
with mines, canals, or other works which come directly under the province of the 
higher branches of ciigineeiing ; but meiely as substitutes for the whole or a part of 
the metalled surface of common roads. I'lic necessity of an expeditious and cheap 
mode of conveying coals from the pits to the ships hud, as eaily as tlic year 1G76, intro- 
duced the use of wooden railways for the waggons to mo\e upon between the Tyne 
river and some of the principal pits ; and these by degrees became extended to a great 
number of other coal-works. They weic fust solely employed for transporting coals to 
a moderate disl.uice fiom the pits, to the places where they could he shipped, being 
universally made of wood. Jly degrees they were, however, carried to a farther extent ; 
the scarcity of wood, and the expense of (heir repairs, suggested, the idea of employing 
iron for the purposes of improving these roads. At the first, flat roads of bar iron weie 
nailed upon the oiiginal wooden rails, or, as they were technically called, sleepers; and 
this, though an expensive jirocess, was found to be a great improvement. But the w ootl 
on w'hich these rested being liable to rot and give way, some imperfect attempts were 
made to make them of east iron ; but these were tbiiiid to be liable to many objections, 
until the business was taken in hand by Outram, an engineer at Biitterly Hall, Derby- 
shire, who contrived, at the same time, so far to diminish the expense, and improve the 
strength of the road, as to bring them to a degree of perfeclioii that no one who has 
not seen them can easily conceive could have been done. This having been carried 
into execution in a few cases, and found to answ'cr, has been improved upon and sim- 
plifiod by practice, till it is now brought to such a state of perfection as to have given 
proofs that it admits of being carried much beyond the limits of what was for many 
years conceived to be possibh*, and to afford demonstrative evidence that it may be in 
future employed to a wider extent still, to w hich no limits can be at present assigned or 
foreseen. 

378G. Railways arc of three kinds s flat, edged, and suspension railways. The flat 
railw^ay is composed of i)ieccs of timber, four or five inches square, called rails ; or of 
pieces of cast iron, of about four inches in breadth, and one or more inches in thickness, 
according to the weight they are to carry. The edge rail is fonned of pieces of cast or 
wrought iron (the latter is now generally preferred), with a ledge or flanch rising at 
right angles in the inner side of the rail. Tlic flat rails are generally laid on pieces of 
timber called sleepers, and the edge rails on solid blocks of stone, from nine to twelve 
inches in thickness. The suspension rail consists of a line of vertical edge, elevated on 
posts ; across this line the load is placed, like the panniers on the back of a horse, by a 
suitable contrivance for diminisliing friction, and adjusting the weight so as it may be 

H r 3 



614 


PRACTICE OF AGRICULTURE. 


Part !1T. 


equally balanced on both sides. As wc have before obsen^ed, this subject belongs more 
properly to engineering than to agriculture, and therefore we sliall confine ourselves to 
railroads, as substitutes for, or as connected with, common country roads. (7Vanr. 
JJighl Soc. vol. vi.) 

3787. In countries^ the surfaces of which are rugged, or where it is difficult to obtain 
water for lockage, where the weight of the articles of Uie produce is great in comparison 
with their bulk, and where they are mostly to be conveyed from a higher to a lower 
level— in these cases, Telford observes, iron railways are, in general, preferable to canal 
navigation. 

3788. On a railway well constructed, and laid with a declivity of fifty-five feet in a mile, 
it is supposed that one horse will readily take down waggons containing from twelve to 
fifiter*! tons, and bring back the same waggons witli four tons in them. I'Jiis declivity, 
th'.-refore, suits well, when the imports are only one fourth part of what is to be exported, 
if the empty waggons only are to be brought back, the declivity may be made greater ; 
or an additional horse applied on the returning journey will balance the increase of de- 
clivity. If the length of the railway were to be considered, it may, it is supposed, with- 
out much inconvenience, be varied from being level to a declivity of one inch in a yard ; 
and by dividing the whole distance into separate stages, and pioviding the number of 
horses suitable for each portion of railway, according to the distance ind degree of de- 
clivity, the whole operation may be carried on with regularity and dt'spiitcu, 

3789. Itailways may be laid oat so as to suit the surface tf very irregular countries, at a 
comparatively moderate expense. A railway may be constructed in a much more ex- 
peditious manner than a navigable canal ; it may be introduced into many distiicts where 
canals arc wholly inapplicable ; and in case of any cliange in the working of mines, 
pits, or manufactories, the rails may be taken up, and laid down again in new situations, 
at no very great expense or trouble. 

3790. The whole load to be drawn by one horse upon railways was at first put into one 
waggon ; but now, when the load is so much augmented, it has been found eligible to 
divide it into many parts, so that no one vvaggon shall carry more than one or two tons ; 
by this method the weight is so divided, that the pressure is never so great upon one 

point as to be in danger of too much 
crushing the road ; the carriages can be 
made much more limber and light in all 
their paits {Jig. .^7.3.), and they arc much 
more easily moved, and more manageable 
in all respects, than they otherwise would 
have been. And another advantage of 
this arrangement, which deserves to be 
particularly adverted to, is, tliat it admits 
of shifting the carriages, so as to leave a load, as it w'cre, in parcels at different places 
where they may be required, witJiout trouble or expense. This, when it comes to be 
fully understood and carried into piaclice, will be a convenience of inestimable value; 
a thing that has been "always wanted, and never yet has been found, though it has been 
diligently sought for. 

3791. Of the advantage of railways a .striking proof is given by Anderson {Uccre- 

ations, in the case of one formed by AVilkes near Loughborough. Its extent was 

about five miles, and it led from a coal-mine to a market. lie found it so fully to 
answ’er liis expectations after it was finished, that lie communicated to the Society of 
Arts an account of some tri.'ils he had made of it, requesting that such of the mcmliers 
of that respectable institution as w'ere desirous of information on that head w'ould do 
him the honour to witness some experiments that he wished to make upon it for tlic in- 
formation of the public. A committee of the members was acconlingly deputed for that 
purpose, and before them lie showed tliat a inoderate-si/ed horse, of about tw'enty pounds 
value, could draw upon it with ease down liill (tlic descent being one foot in a hundred) 
thirty-two tons, and without much difficulty forty-three, and seven tons up liill, inde- 
pendent of the carriages. The doctor concluck . from these facts, that upon a perfect 
level a horse could draw with ease from ten to twenty tons. It is observed tliat Wilkes’s 
riiilway, on which the experiments were made, was, from local circumstances, laid upon 
wooden sleepers, and is not so perfect as those done upon stone. Rut it is added, that 
tw-enty tons constitute the load which such a horse could draw with ease, travelling at 
the usual waggon vatc, in boats upon a canal ; so that the number of horses required in 
this vmy will not be much, if at all, greater than on a canal. Certain advantages attach 
to thtfrinode of conveyance, which do not so well apply to a canal, and vice versa ; but 
it his intention to draw a parallel between these two inodes of conveyance. Nobody 

canj entertain any doubt, he thinks, about the utility of canals where they are easily 
pra^CUbl^, He only wishes to point out this as an eligible mode of conveyance, where 
caruda caunot be conveniently adopted. 
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3792. In forming and constructing railwaiyst the best line the country alTords should 
be traced out, having regard to the direction of the carriage of articles, or trade to be 
expected; and if such trade be both ways in nearly equal quantities, a line as nearly 
horizontally level as possible should be chosen. If the trade is all in one direction, as is 
generally the case between mines and navigation, then the most desirable line is one with 
a gentle gradual descent, such as shall make it not greater labour for the horses employed 
to draw the loaded waggons down, than the empty ones back ; and this will be found to 
be the case on a railway descending about one foot vertical in one Inindred feet horizontal : 
or, if the railway and carriages are of the very best constructi the descent vertical may 
be to the length horizontal as 1 to 50, where there is little or no upgate loading. In 
cases between mines and navigations, the descents will often be iound greater than could 
be wished. On a railway on the improved plan, wljcre the descent is more than as 1 to 
50, six or eight waggons, loaded with tliirty or forty bundled W'cight each, will have such 
a tendency to run downwards, as woiihl require great labour of one horse to check and 
regulate, unless that tendency were checked by sledging some of the wheels. On such, 
and steeper roads, iron slippers are applierb one or more to a gang of waggons, as occa- 
sion may require. Each slipper being chained to the side of one of the w^aggons, and, 
being put under the wheel, fonns a sledge. Where the descent is very great, steep 
inclined planes, with machinery, may he adopted so as to render the other paits of the 
railway easy. On such inclined jiianes the descending loaded waggons being applied to 
raise the ascending oinply, or partly loaded ones, the necessity of sledging the wheels is 
avoided, and the labour of the horse greatly reduced and lessened. {^Fulton.) 

3793. In order to obluin the desired /erelst gentle descents, or steep inclined planes, and 
to avoid sharp turns and circuitous tracks, it will often be found prudent to cross valleys 
by bridges and cinbankinents, and to cut through ridges of land ; and, in very rugged 
countries, short tunnels may sometimes he necessary. The line of railway being fixed, 
and the plans and sections by which the same is to be executed being settled, the ground 
for the whole must be formed and etrectually drained. The breadth of the hed for a 
single railway should be, in general, four yards; and for a double one six yards, exclu- 
sive of tlie fences, side diains, and ramparts. 

379*1. The bed of road being thus formed to the proper inclination, and the embankments 
and works thereof made linn, the surface must be covered with a hed of stones broken 
small, or good giavcl, six indies in thickness or depth. On this bed must be laid 
the bleepers, or blocks to fasten the rails upon. These should be of stone, in all places 
where it can be olitained in blocks of sufficient size, lliey should he not less than eight, 
nor more than twelve, inches in thickness; and of such breadth (circular, square, or trian- 
gular) as shall make tliem 150 Ihs. or 200 lbs. weight each. Their shape is not material, 
so as they have a flat bottom to lest upon, and a small portion of their uppeV surface level, 
to form a linn bed for the end of the r,uls. In the centre of each block should be drilled 
a hole, an inch and a half In diameter, and six inches in depth, to receive an octagonal plug 
of dry oak five inches in length: for it should not reach the bottom of the hole ; nor 
should it be larger than so as to put in easily, and w ithout much driving ; for if too 
light fitted, it might, when wet, hiiist the stone. These jiliigs arc each to receive an iron 
spike, or large nail, with a flat point and long head, adapteil to fit the counter-sunk notches 
in tlic ends of two rails, and thereby to fasten them down in tlie proper position or 
bitiiation in which they are to lie. 

3795. trUh regard to the rmh, they should be of the stoutest cast-iron, one yard in 
length each, formed with a Hunch on the inner edge, about two inches and a half high at 
the ends, and three and a half in the centre; and shaped in the best manner to give 
strength to the rails, and keep the wheels in their track. The soles of the rails, for 
general purposes, should not, he thinks, he less than four inches broad; and (he 
thickness proportioned to the work they are intended for. On railways for heavy 
burthens, great use, and long duration, tlie rails sliould be very stout, w'eighing 40 lbs., 
or in some cases nearly half a hundred weight, each. For railways of less consequence, 
less weight of inctal will do; but it will not be piudent to use them of less than 30 lbs. 
weiglit each, in any situation cxi)oscd to breakage above ground. But it is observed 
that in mines, and other w'orks under ground, where very small carrisiges only can be 
employed, very light rails are used, forming what arc called Iramroiuls, on a system 
intro<liiced by Carr; and these kinds of light railways have been much used above ground 
in Shroi)shirc, and other counties where coals and other minerals are obtained. 

3796. In Jxing the blocks and rails, great attention is required to make them firm. 
No earth or soft materials should be used betw'cen the blocks and tlie bed of small 
stones or gravel, on which the rails must all be fixed by an iron gauge, to keep the 
sides at a regular distance, or parallel to each other. The best w'idth of road, for general 
purposes, is four feet two inches between the flanclies of the rails ; the wheels of the 
carriages running in tracks about four feet six inches asunder. Rails of particular 
forms are necessary, where roads branch out from or intersect each other, and where 
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carriage roads cross the railways ; and, at turnings of-tlio railways, great care is required 
to make them perfectly easy. The rails of the side forming the inner part of the curve 
should be fixed a little lower than the other; and tlie rails should be set a little under 
the gauge, so as to bring the sides nearer together than in the straight parts: these 
deviations in level and width to be in proportitin to the sharpness ol* the curve. The 
blocks and rails being fixed and spiked fast, nothing more remains to be done than to fill 
the horse-path, or sjiace between the blocks, with good gravel, or other proper materials; 
a little of which must also be put on the outside of the blocks, to keep them in their proper 
places. This gravel should always be kept below the surface of the rails on which the 
wheels are to run, to keep the tracks of the wheels free from dirt anil obstructions. The 
form of the rtiils must be such as will free them from dirt if the gravelling is kept below 
tlieir level. 

3707. The formation of edsie railways, on the imddle nr sides of public roach, has been re- 
commended by Dr. Anderson, Fulton, Edgewoi til, Middleton, Stevenson, Mathews, llaird, 
and otheis. A flat railway, with the rail ten or twehe inches broad, we conceive, might be 
laid dow'ii along the sides of a road wdth advantage. J t would require a rib below’ of sufficient 
strength to bear w’aggons of any weight. This strength would be communicated partly 
by the mass of material, but chiefly by the \ \h{fii^. 57*1. «, «)> ^ of bricks 

or masonry below f). Such a railroail might be used liy any def riiition of carriage, 


574 



light or heavy. But flic best description of railroad for the sides of a highway is pro- 
bably some of those formed of blocks of stone, alieady desciibed. Slone lailways of this 
sort appear to ha\e been suggested by I-e Laige {Machines rlpjjroiii ee^, vol. iii.) in 
France; and aftei wards by Mathews ’o ////// ///cc Examinations, IVIay ISOS.) in England, 
but they have never been fairly tried. 'J'he best specimen we have seen is in a street in 
Milan, where it is not so necessary, the whole bieadth being very well paved. 


w Chap, V. 

formation of Canals* 

3708. Though the subject of canals is not included in that of a gricuUm'e, yet it is so 
intimately connected with territorial improvement, that it would be improper in a w'ork 
of tliis description to pass it over. Caiuds of any extent are never the woik of an indi- 
vidual; they are always formed by public bodies, constituted aiid empowered by jmblic 
acts: but it is of iinpoitance to individiuls to know' the soit of ellect which a canal 
passing through their property may have, both on its a])j)eaiance and value ; not merely 
as a medium of conveyance, but as a source of population, of w.iter for irrigation or 
mills, or the use of stock, and even as an object of ornament. For this purpose we 
shall submit some remarks on the utility of canals, the choice of lines, the powers 
granted to canal companies, and the mode of execution. 

Sect. T. rtdity and Ui\e of Navigable Canals. 

3709. Good roads, canals, and navigable rivers. Dr. Smith observes ( Wealth of Nations, 
i. 229.), by diminishing the expense of carriage, put the remote parts of the country 
more neaily upon a level with those in the neijdibomliood of large towns; and on that 
account they are the greatest of all improvements. They encourage the cultivation of the 
remote parts, which must always be the most extensive circle of the country. I'lieyare 
advantageous to towns, by breaking down the monopoly of the country in its neighbour- 
hood ; and they are ulvantageous to all parts of the country, for though they introduce 
»omc rival commodities into the oldnuiikets, tlicy oi>eu many new markets to its produce. 
** All lanals,” says an intelligent w'riter on this subject (Sec Phillipses General History cf 
Inland Nnvigatum, Introd.), “ may be considered as so many roads of a certain kind, on 
which, one horse w'ill draw as much as thirty horses on ordinary turnpike roads, or on 
which one man alone will transport as many goods as three men and eighteen horses 
usually do on common roads The public would be great gainers were they to lay out 
upon tlie making of every mile of a canal twenty times as much as they expend upon 
A mile of turnpike road ; but a mile of canal is often made at a less expense than 
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the mile of turnpike ; consequently there is a great inducement to multiply the number 
of canals.” 

3800. Generaf arguments in favour qf canals are superseded by the rapidly improving and thriving stato 
oftiie several cities, towns, and villages, and of the agriculture also, near to most of the canals of tlio 
kingdom; the immense number o< mines of coal, iron, limestone, A.c , and gre.it works of every kind, 
to which they have been conducted, and to which a large porlioo of them owe tlieir rise, are tlieir best 
recommendation. In short, it ina> bo concluded, that no canal can be completed .nul brouglit ipto use, 
but the inhabitants and the agrieulture of the district will shortly feel great beuetit from it, wliatever may 
be the result to the i»roprietors 

3801 The great advantages of canats as means of transport result from the weight which may be moved 
along by a small jiower. The velocity with which boats can be drawn dong a c.inal is conlinod within 
very narrow limits, owing, .is Edgeworth has observed, to the natuic of the resistance to which they 
are exposed; this resistance increasing ui a geometrical proportion, as the sr|uares ol the velocity with 
which the moving body is impelled : whereas, on roads or railways, an inc»ease of velocity requires only 
an arithmetical increase of power. Or, iii other words, to draw a l)o.at with ten tunes a given veloiit>, 
would require a hundred tiiiiKS as tniieh power as wa requisite to draw it with that given velocity ; 
whereas, to draw a carnage on a road or railway with ten times a given velocity, would require only 
ten times the given power For tins reason, Jmwevor advantageous canals may have been louud, for 
transporting heavy loads, they will be found upon trial inferior to roads in promoting exjiedition. 

;JS02. Camth appear to hare been first made in Tlioiigli less attended to 

by the Uomaiis tlidii loads, yet tliey formed some in this countiy near liiiicoln and 
I*etci borough. 

SSOJ. China is rcmnihablefoi its canals^ .and there are said to be many in Hindostan, though we believe 
they .lie prim ip.illy for the jiurpose oi irrigation In ItusMa I here are some, and sever, vl in Sweilen ; 
one or two in lletirii.irk ; scjine in (icrmaiiy; and a greit many in liollaiul 'I'he canal of Burgundy 
111 Fr.incc was rommenced under IIeni> IV , and that of LangiUHloc hnished by Ui(]uet, the Brimiley 
of France, under Loiii'i XIV Some attempts have been in.uie to form canals in the hilly country 
of Spam , and a gicat many excellent onc'i are executed in America 

'iHUt Navigahle canals in liritaui Umk their rise between IToi and 17fjt), by the .Saiikey Brook C’om- 
]»any in I.ancashire , but the gri'at impulse w.as given by the duke ol Bridgew.’iter about n.")?, when he 
first commenced, under the diiectioii of Biindley, the canal between Ins eoal-works.it Worsley and 
.Stiliord rile duke of Britlgcwatcr li.is, in toiiseqiience, nut improperly been called the lather ot canals 
ill England , while his engineer, Brindley, by his masterly pcrlormaiiccs on the duke of Bridgewater’s 
canal, altered and extended a^ the s( heme thereol was bv the three subsequent acts of parliament, has 
secured to liimseU, and will, it .should seem, ^Irom a compaiisoii of the great Icatiircs and imniiti.'s 
ot exeiution m this the tirat canal, with most otheis in this country, even of the latot construction,) 
long contiiuie to hold that lank among the English engineiis, to winch lliqiiet seems entitled among 
loreigiiers 

.‘IShi Stare the rtiile of IJi /dgeivater's /fate, the extension of canals m tlie Britisli Isles has been rapid. 
A number ol sciontitu engineers have arisen, ol whom we need only mention Sincaton, llenine, and Tel- 
ford, and point to the C'.iloilomaii canal 

Sect. IJ. Of diwovei'ing the most eligible Itovlc for a JAne of Canal. 

S806. 7'lie frst olpei't, when the idea of a canal is defci mined on by a few landed pro- 
prietors, is the choice of :i skilful and experienced tmgincer. Such an artist should 
undoubtedly jiossess a consideralilc degree of m.atheinatical knowledge. Caleulalions, 
of which some .arc of the most abstruse and laborious kind, will frequently occur; and 
he sltotdd, therefore, be w’ell acquainted with llie principles on which all calculations are 
fouiuled, and by wliicli tliey .are to be lightly applied in practice. An engineer sliould 
ulsoliave studied the elements of most or all of the sciences iinmedi.ately connected with 
liis jjrofession ; and he should parlicnlaily excel in an acqiiaint.ance with the various 
blanches of ineclianics, both tlieoretical .ind practical. Ilis knowledge should compre- 
hend whatever lias been written or done by other engineers ; and he should have inform- 
ation in every department of his business, from an accurate examination of the most 
coiisiderahle works fliat have been executed, under all the various eircuinstaiiees that are 
likely to occur. It is necessary that he should be a ready and correct, if not a finished, 
draughtsman. He sliould aho lie conversant with the general iirinciples of trade and 
commerce ; w ith the various operations and improvements in agriculture ; with the 
interests and connection of the (lifierent ow ners and occupiers of land, houses, mills, Sec. ; 
and with all the genei.d laws and decisions of courts pertaining to the objects connected 
w'illi his profession. By an e.vtensive acquaintance with the disposition, inclination, and 
thickness of the \.uioiis strata w'liich compo'se the soil or land of the British Islands, he 
will be able to avoid many errors incident to tliose who are destitute of tlii-s knowledge. 
As the hast, tlioiigli not the least, of these qualifications of an engineer, which we shall 
emiinerate, he should be a in.an of strict integrity. 

3S07 A proper engineer being jixed npoUf the atlvcnturers should not tie him ilown too closely by 
re.>lriL'tions as to time; but allow Inm leisure to ronsiiler, ilige.'it, and revise, again and again, thcdiherent 
jirnjects and ways, whieb wall, in most iiistanees, iiatiir.'illy iirescnt themselves to him in an extensive and 
thorough invostig.ation. The engineer should be .allowinl to eboohc and employ the lno^t competent 
asbisUiits, ami to call in and oee.isionally to consult the opinions of eminent or piactical men, .as laiid- 
eurveyors, agentd ol tlie ncaghbouring landed properly, the principal and most expert commercial men of 
llie lUstnet who are best acqu.unted with its tnade and wants, any eminent miners, &c .8-c ; and such 
men the engineer should be authorised liberally, ard at once, to remunerate tor their senaccs and intelli- 
gence. Previously to till* begi nii mg of any muiutc survey or system of levelling, the engineer ought to 
visit all the objiM'ts witldii the district under eoasidenition, and ciule.iiour to make a ju.st estimate and 
preserve niernor.indnms of lliem ; as of the tnadc and impmtance of all the towns bkely to be ntfbcted by 
the undertaking ; ot all mine® of coal, iron, &c , qu.ii i les ol liniestone, fi eestone, slate, \'c., br the situation 
where such can be lound , of all the maniif.ictorics of heavy and cuinbioiis gomls, and other extensive 
works ; and generally of every thing likely to furnish tonnage for a can.nl The most eligible route for a 
canal lieing settled in the engineer’.^ mind, he will tlien pnK'ceil to make a tough calculation of the tiuan- 
tity of goods of each kind which may be expected to pass upon the line in a given time, he wiU alsp 
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examine all the canals and rivers with which the proposed eanhl is to connect, and ascertain the widths 
and depths thereof, the sizes of their locks, and of the vessels usually iiaviKating them. 

G8()8. Tlu' tiimmsiojis^ q/'/orA'A or inclined planes, length of levels, &c, may now be 

determined on, and how far railways or hianeh canals or mads may be connected with the main line. 
Many engineers, and especially iMifton, h i\e waiinly advocateti the formation of small canals. On this 
subject Chapman, a most judicious tirtist, observes, “ th.it the system of small canals is particularly eligible 
in all countries where liinehtone, roal, iron ore, lead, and other ponderous articles, not liahle to damage 
from being wet, or not likely to be stolen, arc the objects chiefly to be attended to ; and where the declivity 
of the country runs transversely to the course ol the can.il, which will generally be the ease along the sides 
of mountains, at an elevation above the regular ground at their feet. In those situations, the great falls 
or inclined pl.ines may be made at the forks of rivers, so that the upiH'r levels may briaurh up both the 
vales, and thus give the most extendetl eommniiieation A situation .suited for those canals will often 
be found in countries that arc not absolutely mountainous, but where tlic ground regularly declines to- 
wards the vales or large rivers.” 

380i) A rough arction oj thr propofted hnr will enable the ongini'er to sec the ydaccs of the heights, and 
breadths of the various .sununits, or ranges of high land, that arc to be passed, and whether any two or 
more adjacent ones can be connected by a long summit level, without deSbrtmg any considerable town or 
point ut trade, which will dimmish the difKculties of supplying the canal with water ; as every such junction 
of summits preserves the water of two lock.iges, besides presenting so many more points at which the 
canal can be supjdicd with water Irom springs and nvulcts .ibo\e its level, or where, in less favourable 
situations, the .same can be collected in a lower level, to be pumped up. From one end of the proposed 
summit level it will he right now to proceed with the .survey, tracing tlic level accurately, and marking 
the same by pegs or stakes, that will last for some time, and be known by the snrvcvor, who is to follow 
•and make a plan of the line ; the levels being Ireqnently tianslerred to a arc called bench marks, upon 
the trunk of a tree, a large post, or a Innlding, the same being noted so particularly in the field or survey 
book, that they may be re.idilj hmnd for years .afterwards We hupjKise the cugiMcers, by this time, to 
have settled the rise that e.ich lock should ha\e, .aecurding to the dimensions adopti.. for the canal, the 
probable supply of water on the .summit, and other i ircumstanccs , the summit level will be iraeeil .as above, 
till the proper place occurs lor making .a f.ill of two or more locks, at about 10() yards, or a little more from 
each other; and the places of these tails being inaikod, the level is .ag.iiii to he pursued and traced from 
the bottom ol them, .ind marked out as before, till the oppoi tunity occuis for anotliei p.iir or more of locks, 
or till some obstacle, as a gentleman’s p.irk, house.s, ganliMis, orchards, nulls, ro.ads, &c present themselves 
.at a distance , when it w ill be proper, alter transferring the level .irn veil .'it to a jiroper and permanent mark, 
to proceed torw'.trds, and to examuie and wi 11 consider the dillereiit w.iys and levels, if more than one 
present themselves, by which the obstacle can be p.issed I'roni the most conhiied p.irt ol the course for 
the canal, owing to the oh.stacle, it will he right to level b.ick, till the lormer work is met, anil to deterniiiie 
the most eligible mode of bringing the two levels together, upon the principles before stated; if tliey can 
be ai>phed, cither by .ulding another lock, or taking one from any ot the sets whicJi had been before 
marked out, as occasion may reijuire, and marking out the new levels thereby occasioned : the line be. 
tween the summit and the tiist olistncle, or contiiu'd jKirt ol the course*, being tlius adjusted, a new point of 
departure IS to he taken liom such obstacle, and the* lev el ))uisuc‘d .is beloic, till the l.ill for a p.iir ornioie 
loc'ks can bo gamed, at the proper distanc'c from cMch othc'T In this way, the patiene'e, persever.ince, and 
abilities ot the engineer must he exercised, until .i practic'.ible line ot some length is obtained, and st.iked 
out, when the as'iustant kaiul-survcyor must lollow, and inake.i correct and particul.ir plan of the line of 
the several proposed locks, emb.mkmeiits, tunnels, Kv upon the same*, and of the sever.d llclds, or piece's 
ot kind through which it passes, or that come vvilhin KH) or 1 >U yards ot it in any part . it will likewise bo 
the business ol the surveyor to ascertain, wit Ji the utmost c.irc, the Ijoundaiy ol every parish and town- 
ship; what rounty each is in, the piopei uamc*s of the owneis and cx'c upicrs of evciy pure ol land in 
each, howev'^er .small, U|>on or within th.it distance of the line, with reference to the .s.iine u]>oii his pl.in , 
and to de.scril>u coirectly all public* and private rcxids and paths that cross or intersect the line*, and to ancl 
from what places they lead , the course of all brooks or streams of w.iter, .'ind )).irticularly sucli as lead to, 
and contribute t(, tlie supniy of, any null • the situation of the houses and towns U])on the hue, or witliih 
some mill's of if, should <uso be detennmeci ; the nc'.irer (hey are the grc'.'iter .iccuracy tl^ill be necessary. 
A complete idaii of the luu^, .'irid all the jirojec ted coll.iteral cuts, feeders, re.servoirs, \e. being finished, 
the engineer will enter on ,i most c.ireful revis.d ot the wh<»lc scheme, with tins idan in his hand , on whicli 
all the i»laees where culverts or dr.iins will be rc*quired arc to be maiked, as also the jiroj^er jilaees lor the 
bridges, and th,*' necc'Ssary alterations ot the roads and paths, vvhu h will he cut ofl’ by the canal, so that tlie 
public may not he nicoiivenicncecl and tuinecl long di.staiices round about, and still, that ak Ic>w bridges as 
possible, ancl those m the Ic’ast expensive places, may lie erectc*d In .some inst.UHC's new channels will 
rc'quiro to he cut tor brook.s and water-courses, to a considerable extent, in order to save culveits, or bring 
them to the most desir.iblc spots. T'or proper security against necuteiital errors, the whole ot tlu* levelling 
should now be gone over again, and tlu* .sc'vcral bench marks compared, and lenewed vvitli the utn)o.st 
care liy the engineer’s as'i>tants, while he is procc*ediiig with the neces.>ary enquiries and calculations for 
an estimate of the w hole expense of the undert.iking 

3810. The kupplyuig of a cnnal with vuittr, in a great number of instances, orc.isions no inconsiderable 
share of the whole expense, either m the first co.st of mills or streams ot water ; m kind lor, and labour in 
construrting, rese.voirs, engines to pump water, kc , or annu.illy, ever aitervvard.s, in the fuel lor, and 
repairing of, engines , lure ot w'ater from mills in dry seasons, Ac. : this suliject should, therefore, c mjiloy 
the most sedulous attention of the engineer, to make the most er’onornic.il use of what streams lie finds, to 
prof ure other supjilies of water at tlie le.ist expense, and above* all, to secure .ihuuclanee. 'I'lie dimension*! 
and heights of tJie locks and breadth of the canal, bc*ing .si*ttle<l, an ac*curate calculation should bo made 
of the quantity of watc » requirc'd to fill ,i lock , and, with the largt’-.t probable number of boats that 
will p.iS8 in a day, of the qu.iiitity required flaily m every part of the canal : this, with a due allowance^ 
for the evajioratioii, Irom the surf.ice of the whole canal and its reservoirs, and lor the soakage* that will 
take place into the bank.s, how’cver well they are constructixl, will show the number of locks lull of w.iter 
that will be* recjuircxl, from the different sources. 

In estimating the expense of all such woiks, it will be necessary to have ihc 
lengths and solid contents of the several enihaiikinents', and tlie dist.'incc from which the 
stuff or soil must be fetched for the same ; the lengths and dirrieiisioiis of all tlic deep 
cuttings, and the distance to which tlie stuff must be removed ; the lengths of the tun- 
nels, and number and depths of tlic several sh.afts or tunnel pits ; the lengths or licad- 
ings of soughs that will be w’anted to drain the tunnelling work : these, and all the 
great variety of other works, some of which wc liavc already mentioned and others we 
shall have occasion to uiention in the sequel, being particularly stated, and prices affixed 
to each species of work and kind of material (which prices ought not to be below' tlie 
current prices of the best articles at the time, and due allowance should also be made for 
the advance of prices which will take phice dining the progress of the woik) ; the total 
proliable expense, with a due allowance for contingencies, will be thus obtained, on which 
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the engineer will prepare his gcAeral report and estimate, to be laid, witli the plan, 
before a meeting of the adventurers or proposed proprietors. 


Sect. III. Powers granted to Canal (\)mpa7iies by Government. 

3812. j4s a canal must pass through a great variety of private property y and necessarily 
affect different individuals in very opposite ways, considerable powers arc requisite to 
carry it into execution. The first steps to attain these are the a]»pointinent of a solicitor, 
and an application to parliament for an act of incorporation and regulation. 

3813. A canal bill contains numerous clauses ; but the following m.ay be considered 
the most general heads : — 


Regulations ab to raising money by sliarcs or other- 
wise. 

Election of committees, and general meetings of 
pnmnetors 

Enactments rel.ilive to imrcbasing lands, 

Powei s tor ereeting wharts, and enforcing certain 
equitable rates of wharfage 

TollSy or rates of tonnage, with exemptions, if any. 

Fixing inifc-itoneSy tor regulating distances and 
tonnage • 


Retnoving the sin f (U < -soil ^ and clamping it, for 
the purpose ot being again laid on the surface ol the 
exteiior banks ot the canal, or fur other pur- 
posi «. 

loiming watering places for cattle or irrigation. 

Regulations as to mtlls, Sfc. 

Power to make by-laws. 

Form oj conveying land to the canal company. 

Regulations as to depositing plans ot the canal, 
and making variations from tliein, ^c. 


3814. The art of parliament for a canal being passed, and therein the time and place 
for tlie fust meeting of tlie subsciibers or propnelois thereof being fixed; the first 
business of such meeting will be the election of a general committee of management, 
consisting of the most independent, respectable, and generally informed persons among 
the proprietors. The committee of management will tlicn proceed to elect a chairman 
and subordinate ollicers; to fix upon their pbice of meeting, and to arrange the order of 
their business. 


3815. A 7'csulcnt engineer and land-surveyor and valuer sliould now be fixed on, and pro- 
bably also a local or select committee: auditors of accounts will be appointed, and salaries 
determined. The chief engineer will now ixnise the line, and divide it into different 
parts, assigning names to each for convenient refeienco. Of these distinct paits, or divi- 
sions, a separate account of the expenses should be strictly kept by the resident engineer; 
the overseers, or counteis, as tlieyare generally cal leil, that the engineer is to recommend 
or employ upon the woiks; and by the ofiice clerks, in a ledger, v^ith proper heads for 
cacJi length of canal, set of locks, tunnel, emhankiru nf, deep cutting, reservoir, aqueduct, 
or other great work, that may form a separate division: such particular and divided 
accounts of tlie woiks will prove of the most essential service to the committee, and to all 
otJiers concerned, in infoiming and niatniing their judgment on the actual or probable 
expense of every ditlerent kind of work ; and will eiMble the committee to explain to the 
proprietors how great, and sometimes unavoidable, as well as unexpected, expenses may 
be incurred. 

3816. Such lands as are wanted should now be treated for by the land-.surveyor, and 
the purcliase and conveyance toncluded with (lie approbation of the committee, and the 
aid of the solicitor, witli or without the aid of the sheriff and a juiy, as the ease may re- 
quire. In general, the ground I'or reseivoirs and locks ought to be the first purchased, 
to peimit the embankments and masonry to be proceeded with. 


Sect. IV. Esnvtum of the Worls. 

3817. The first operation f execution is the setting out if the work by the lesident engi- 
neer and surveyor. He will accurately tiace and inilicate the levels of each pound 
or level reach of tlie canal, marking them with stakes, and comparing his work with 
tlie liencli marks; he will .also make tv\o or more of tlie men wlio assist him perfectly 
acquainted with the position of the stakes, to provide ag.ainst their derangement by cattle 
or from other causes. 

3818. The calculations for excavation form the next ji.irt of execution, llic great desi- 
deratum ill canal-digging is, tliat die stuff dug from one part of the work shall, with the 
least labour of moving, exactly su])i)ly or form the banks that are to he raised in another, 
so that, on the completion of the vv oik, no spoil banks, or banks of useless soil, shall 
icmaiii, nor any ground be unueeessaiily rendeicd useless by excavations or pits. 

3819. Six different cases will be found fiequeiitly to occur in the cutting or forming of 
a canal. In each case die towing-bank { fig. 515. a) is wider than the oiLbank (5); 



and, in all, the sides slope one foot and a half for one foot in deptli, that being found tbo 
least slope which can be given. 
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."WSO. irAej ff there is derp cutting on one side (c), or both (^, e), a bench or berm (rf, e) ia provided to 
retain and prevent the loose earth that may moulder down from the upper bank from falling into the canal 
1 he banks are usually m<a(le one foot higher than the water is intended to stand m them. 

.'W21. In level cutting {Jig. F}]5. <r, A), the height of the canal should be so contrived, that in any ernss 
section the sura of the areas of the made bhriks b) should just equal that of the area of the section of 
excavation (/) 

In sidc-lping ^nund {fig blJS. e, nnUfig 516 /}, the same object may be attained with a little extra 
calculation j and in all other cases (g, A), the engineer will show the {icrfcction ot his skill in so conducting 

576 

the line, that every embankment shall have deep cutting at both, or at least at one of its ends, to furnish 
Che extra stuff' with least expense in moving it, in like manner, every deep cutting (rf, e) should have 
embankinc'iits at one or both of its ends, to receive the extia stuff! 

3823. Before culling out the lock-spitj or small trench between the several slope holes, 
as a guide to the men who arc to dig, the engineer ought to cause holes to be dug in the 
line of the canal, near every second or third level peg, oi oftener, if the.soil be variable, 
in order to prove the soil to a greater depth, by tv/o or three lief, than the cutting of the 
canal is to extend; and each of these the engineer ought carefully fo inspect, in order 
to determine w'hat puddling or lining will be necessary; and wdiat Wx’l be the diffi- 
culties of digging, owing to tlie hardness of the stull) or to water that must be pumped 
out, &c. ; all whicli circumstances, as well as the extra distance that any part of the stuff 
may require to be moved, must be w'ell consitlered before the work can be let to the 
contractors. 

3824. The puddling or lining of the citml, to make it hold water, is a matter of the 
greatest importance, and w’e shall consider five c.iscs that are likely to occur or present 
themselves in tlie search into the soil that is to be dug, by sinking holes as above 
mentioned. The first case wc suppose to be tliat in which tlie whole is clay, loam, or 
otlier water-tight stuff; all soils that will hold water, and not let it soak or percolate 
freely llirough them, are called water-tight. Our second case is that in which tlie 
whole cutting vvill be in sand, gravel, loose or open rock, or any other matters that will 
let water easily through them, and such are called porous soils or stidfs. The third 
case, wo suppose to have a thin stratum of water-tight stuff on the surface, and to have 
porous stuff for a considerable depth below. Tlie fourth case may have porous stuff near 
the surface, and water-tight stuff at the bottom of the canal. The fifth case is that 
where water-tight stuff appears on the surface ; and below this a stratum of porous stuff, 
but having again water-tight stuff at no great distance below tlio intended bottom of the 
canal. The new-raised banks are always to be considered as porous stuff, as, iinlecd, 
they will always prove at first, and in a great portion of soils they would ever remain so, 
unless either puddling or lining were applied ; all ground that has been dug or disturbed, 
must also be considered as porous. It sliouhl also be remarked, that any kind of soil 
which is perforated much by worms or other insects, should, in canal-digging, be consi- 
dered as porous stuff. 

3825 Puddle is not, as some have attemptpil to describe it, a kind of thin earth ram tar, 6i>read on places 
intended to be secured, and sutFcred to be <]|uite dry before anolher coat of it is applied ; but it is a mass of 
earth rednceil to a .semifluid state by working and chopping it about with a spade, while water, just in the 
proper quantity, is applied until the mass is rendorcil homogeneous, and so much condensed that water 
afterwards cannot pass thiongh it, or but very slowly 
3826. The best jmddlnig stuff rather a lightish loam, with a mixture of course sand or fine gravel in 
it ; very strong clay is unfit for it, on account of the great quantity of water winch it will hold, and its 
disposition to shrink and crack as this escapes ; vegetable mould, or top soil, is \ery improper, on account 
of the roots and other matters liable to decay, and leave cavities in it ; but more on account of f he tempt, 
atiori that tho.se afii'rd to worms and moles to work into it, in senrrh of Iheir food Whore puddling' stufl' 
is not to be metwdh, containing a due mixture of sharp sand, or rough small gravel stones, it is not 
unusual to procure such to mix with the loam, to prevent moles and rats from working iii it; but no stones 
larger than about the size of musket bullets ought to be ailmitted. 

.*§27. That the principal operation o/ consists iii consolidating the mass, is evident from the 
great condensation that takes place; it is not an uncommon case, where a ditch is dug, apparently in firm 
soil, that though great quantities of water arc .ulded during theoper.uion, yet the soil which has been dug 
out will not, when properly worked as puddle, fill up . <orc than two thirds of the ditch It should seem, 
also, that puddle is remlered by that operation capable of holding a certain projiortion of water with great 
obstinacy, and that it is more fit to hold than transmit water. It is so far from true, that puddle ought 
to be suflered to get quite dry, that it entirely spoils when by exposure to the air it is too much dried ; 
and many canals which have remained unfilled with water during asummer, after their puddlingor lining 
has bein done, have tlicreby become very leaky, owing to the cracks in the puddle-ditches or lining. One 
of the first cares of an engineer, when beginning to cut a canal, is to discover whether gocnl jiuddliiig stuff 
is plentiful; and, if it is not, it must be diligently sought for, and carefully wheeled out or reserved 
wherever any is found in the digging; or, perh-xps, it must he procured at considerable distances from the 
lin^ and brought to it in carts. It has hap{>ened in some atone brash or loose rocky soils, that all puddling 
stuff for se^’eral miles of the lincf required to he brought to it; but even this expense, seriou.s as it may he, 
ought not to induce the imitating of those, whohacc left miles of such banks witliout ]>uddling, and nave 
made a winter canal, but one which no stream of water that is tube procured can keep full in the Mimmer 
months. It is usual m canal acts to insert a clause, for the security of the landowners, to require the 
fsompany to cause all the banks that need it to be secured by puddling, to prevent damage to the land 
below by leakage ; and it would have been W'cll for all parties, in many instances, if this clause had been 
enforced. 
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3898. If we compare ourfint^ fourth^ andj^th cases (3S24), wc shall And in all of them a water-tight 
stratum, as the basis ; and the practice inxhcsc cases is to make a wall uf puddle, called a puddle-ditch, or 
puddle.gutter, within the bank of the canal : these puddle- a utters arc usually about three feet wide, and 
shotild enter about a foot into the water-tight stuff*, on which they are always to bo begun ; and they 
should be carried up as the work proceeds, to the height of the top water-line, or a few inenea higher. 
C)iir second and third cases (3824) evidently will not admit of thoalxive mode, because we have no water- 
tight stratum on which to begin a puddle.gutter, as a bottom : in these cases, therefore, it is usual to apply 
a lining of puddle to the aides and bottom of the canaL 

3829. History of puddling. It appears that the Dutch have been in the habit of 
making mutl ditches to secure the banks of their canals and embankments, from time 
immemorial ; and that operations similar to our puddling have been long known on the 
Continent, but it is not clear at what period it was introduced into this country. We 
think that the fens in Cambridgeshire and Lincolnshire, in which so many works have at 
diilerent times been executed by Dutchmen, are the most likely places in which to 
search for early evidence of its use. Wo canin t think that Brindley was the first who 
ever used it in this country, although wc might admit that the Bridgewater canal was 
the first in wliich it was systematically employed as at the present day. 

3830. yldjustoicnt of inatcriah* Canals set out with the care that we liave recom- 
mended, will always have the proper quantity of stuff to allow for the settlement of 
the banks; since the united sections of the loose banks will always equal the section of 
excavation in the same settled or consolidated state in which it was before the digging 
coniinenccd. Tlic slopes of made banks, it is to be observed, on account of their settling, 
should be steeper in tlie first instance than tliey are ultimately required to be, 

3831. Thelcttin;^ of the cutting of Cerliiin lengths of the canal to contractors, w'ho wall 
employ a number of navigators under them, in digging and puddling the canal, is the 
next business. 

3839 It is usual to let the xeork at a rn tain prtec per cubic yard of digging, and to pay for the puddling 
or limiig cither at a certain price jicr cubic yard or per j ard run ot the canal. The engineer ought to 
inform himself thoroughly ol the ditllciiltics and facilities winch attend the work licia about to Jet, and 
to draw up a short but cxphi it contract to be .signed by thi* contractor. The prices allowed ought to be 
fair and liberal, aciordiiig to the circumstances, so th.at the contractor may have no pretence, on account 
of low prices, to slight Ins work, particularly the puddling ; und tliey oiiglit in every instance to bo strictly 
lookcKl after, and made to undo and rcMiew immediately any woik that may be found improperly per- 
iornied. We rcioimncnd it to tlic engineer to keep a stri« t aecount, by means of his overseers or counters, 
of the time of all (he men employed upon the works; distinguishing particularly the number upon each 
work, and whether emplovtil under the company by the day, or uiMin the work let to contiactors. Thc'se 
particulars arc most essential tow'ards knowing what money ought to be advanced to the contractor during 
the pi ogress ot liis job, and towards informing and maturing the judgment of the engineer, with regard to 
the length of time that a certain number of men will be lu pcrlorming any future work ho may have to 
direct A calculation should also be made of the day-work in every instance, and compared with the con- 
tract price, by which alone a corrcit judgment can be lormod of the proper prices at which W'ork ought 
alterwaids (o’be let, so that the labourers may recede wages proportionate to their exertions, and the 
contractor be amply paid tor Jiis time, skill, and gupcniitcndcMice , and jet economy, and the interest of 
the company, be duly consulted. 

38.13 Baiiom and wheilinn planhf^ borving-blocks, and other implements, are generally found by the 
company; and it is usual to consider twenty to twenty-five yaids a stage of wheeling, and to fix a price 
per cubic y.ird according to the number ol stages the soil is to moved Where this distance exceeds 
100 yards, it will rarely be eligible to perform it by wheel-barrows, therefore runs of plnnk with an 
easy descent, if the same is practicable, should belaid, for large two- wheeled barrows or trucks to be used 
thereon. 

38.34 Where the line of a canal is to ri oss an extensive strutuni of vahtahle hi ick cat th^ or one of good 
gravel Ipr making roads, it will often be advisable, especially if the line c.-m be thereby rendered more 
direct, when setting out the canal, to cut pretty deep into such in.»terials, and even quite through the 
gravel, if the same is practicable ; tor although considerable expense will in the first instance be incurred 
in digging and in damage done for spoil banks, yet such nuterials as gootl brick earth and gravel will, in 
almost every instance, find a market as soon as the canal is opened. Such a situation may prove of essen- 
tial service to the trade of the canal, by enabling the ailjoining proprietors to work the whole thickness of 
their brick earth, gravel, or other useful matters, with but little detriment to the surface of the ground, 
and without being aiinovcd by water , this tlie canal, instead of losing water by preserving a high level 
tJirough poious hluft; w'oiild, it is probable, catch in very eonsiderable qinintitios. In districts where stone 
and gravel for making and rci»airing ro.uls .irc scarce, it will be proper to pay the labourers certain rates 
per cubic yard for all the stones or gr..vel that may be tollected by them during the work, and stacked in 
proper places These will form resources for making the towmg-pnth, and for making good the landing 
or ascent to the several bridge.s, and the several pieces of new road that the engineer will have to form 
near to the canal bridges. Thu lock banks, .and all wharfs and landing place.s, should also be covered with 
good gravel, lo render them safe and convenient for use. If good gravel can in places be intersected in 
deep cuttings, much of the above expense, as well as tliat of cartage, may be saved, by an early use of 
dirt boats in the bottom of the canal. 

3835. llovo important and various the duties (f the resident engineers arc, must have 
struck every reader ; but it would be much more apparent, could wc enter into tlie sub- 
ject ol* reservoirs, feeders, aqueducts, embankments, culverts, safety gates, weirs, tunnels, 
deep cuttings, lock.s, substitute.s for locks, inclined planes, railways, bridges, towing- 
paths, fences, drains, boats, towing or moving boats and trams, cranes and implements ; 
but tlicse, as less important for our purpose, wc must leave the reader to study in the 
works of rhilips, Fulton, Chapman, Blymley, Badeslade, Kindersly, Anderson, Telford, 
and from the article Canal, in the three principal EncycloptEdias. 
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Chap. VI. » 

Improvement of Estates by the EstablisJonent of Mills, Manufactories, Villages, 

Markets, 

383(5. Connected with the laying out (f roads and canals, is the establishment of different 
scenes (f man i factorial industry. The forced introduction of these will be attended with 
little benefit ; but where the natural and j3olitic’al circumstances are favourable, the im- 
provement is of the greatest consequence, by retaining on the same estate, as it were, the 
profits of the grower, the manufacturer, and to a certain extent of the consumer. 

3837. 7Vie establishment of mills and manufactories to be impelled by water, neces- 
sarily depends on the abundance and situation of that material ; aTid it should be well 
considered beforehand, w'hctlier the water might not be as well employed in irrigation, 
or how far irrigation will be hindered by the establishment of a mill. In the state of 
society in which water corn-mills were first erected, they were doubtlessly considered as 
blessings to the country. Tlierc w'cre then no flour manufactories : and it was more 
convenient for the inhabitants to carry their corn to a neighbouring mill, than to grind 
it less effectually, by hand, at home. Hence, the privileges and immunities of manorial 
mills. To secure so great a comfort, every tenant of a manor would willingly agree to 
send his corn to be ground at the lord’s mill ; and, perhaps, was fu/iher obliged to stipu- 
late to pay toll for the whole of his growth ; though it w ere sent out of the i.i Mior ungi ound. 

38‘38. In Scotland, this iinpotitic, and now absurd, custom \va.s only lately given up : till when no farmer 
dared to send his corn to in.irkct, until he had dolivcicd a pnijiortional (pi.intity to the proprietor or the 
occupier of the null to which he was thirled, or had previously stipulated to pay him tlnrlage for what he 
might send away ; this arbitrary regulation operating, like tithe*?, to decrease the growth of corn, 

3839 In England and Ireland, however, no restiiition of this sort at present exists: but, m the remote 
parts of the north of England, there are mills which claim (or lately claimed) tlie extlusive right of grind- 
ing the whole of the corn which the inhabitants of the respei tive parishes or manors required to be ground 
for their own use, buttering none to be sent out of the parish for the purpose ol giinding In the more 
western counties, w here grist mills are still the schools ot parochial scandal, soinet lung of this sort remains, 
and is piously preserved in modern leases, hut. In the kingdom at large, grist mills are now going fast 
into disuse. Even w'orking people purchase flour, instead ot corn , and, whether in a private or a public 
light, this is an eligible prai tice. They can purchase a .sort winch is suited to their tircuinstanec.s, and 
they know the quality and the quantity of what they carry home; wherea.s, in the proverbial rascality 
of gnat millers, they have no certainty as to cither: besides, in a flour mill there is no waste; every 
particle may he said to he converted to its proiier use. 

3810. A valuable piopetly belonging to modern dour manufartorie^, is their not requiring every brook 
and rivulet ot the kingdoin to work them. In Norfolk, a gre.at sli.irc of the wheat grown in that corn 
county is manufactured into flour by the means of windmills • and such are modern inventions, that neither 
wind nor water is any lunger iic*cessary to the due manutacturo ot flour, the steam engine aflbrding, 
if not the most eligible, at Ic.ast the most constant and equable jiower. 

3841. The wov/ eligible kinds of water-nulls are, the tide-imll and the current mill : the former placed m 
creeks, inlets, bays, estuaries, or tide rivers; and the latter in the current ot a river. There are many 
situations, Marslial observes, in whicJi these species ot nnllbinay he ercctcxt with profit to proprietors, and 
the community; gind without any injury to the landed proixTly, or the agricultural produce ot the country. 
He is of opinion liiat numerous river mills existing iti ditlerent parts ot the country are unnecessary to the 
present state of society. 

38ti2. Grist mills may bo still required in some remote .situations- hut, .seeing the number of flour mills 
which are now dis])ersed over almost every p.irt of the kingdom, seeing also the jirebent facility of carnage 
by land and water, and seeing, at tlie same time, the serums injuriCH which river mills entail on agru'ul. 
ture. Marshal rccommciuls land propnetois to reduce their number, as fast as local cinumstaricos will allow. 

3843. The inducement to establish manvfacloties de])ends on a variety of circum- 
stances, as well as on a supply of water. Aiiioii^; these may be mentioned the jirice of 
labour, convenience for carriage, export or import, existence of tlic raw material at or near 
the spot, as in the case of iron works, potteries, &c. In England, while t*he poor laws 
exist, the cstablibhmeiit of any concern that brings togetlier a large mass of population 
will always be attended with a considerable risk to land-owners ; though it is a certain 
mode, in the first instiince, of raising the price of land, and giving a general stimulus to 
every description of industry. 

3844. A populous manufactory, even while it flourishes, according to Marshal, operiites mischievously 
in an agricultural dihlnct by propagating habits of extravagance .and immorality among the lower order of 
tenantry, as well as by rendering farm labourers and servants dihsatisflcil with tJit*ir condition in life; and 
the more it flourishes, and the higher wages it pays, the i.iore mischievous it becomes in tliis respect. 
Lands bear a rental value in proportion to the rate ofliving in the district in which they lie ; so that while 
a temporary advantage is reaped, by an increased prue of market produce, the foundation of a ;K‘nnanent 
disadvantage is laid ; and, whenever the manufactory <’ ‘dines, the lands of its ncighhourliooil have not 
only its vices and extravagances entailed ui>on them, but have the vicious, extravagant, helpless tnaniu 
facturers themselves to maintain. 'I'his accumulation of evils, however, belongs particularly to that 
description of manufacture which draws nuinliers together in one place ; where diseases of the body and 
the mind are jointly pronagatcil ; and where no other means of support is taught than that of some parti, 
cular branch or branchlet of manufacture. Jiut all these evils, belonging to the first introduction of 
manufactures on a great scale, will be cured with the progress of education and refinement among the 
operative manufac'iurers : it is already improveil in comparison with what it Wixs in Marshal’s time. 

3845. Cottages, Wherever cottages for any class of men are built, wlietlicr singly or 
congregated, they ouglit never to be without an eighth or a fourth of an acre of garden 
ground. It is observed in the The Code of Agriculture, that “ wlierc a labourer or country 
tradesman has only a cottage to protect him from the inclemency of the weather, he can- 
not have the same attachment to his dw'clling, as if he had some land annexed to it; 
nor is such a state of the labourer so beneficial to the community. When a labourer 
has^.a garden, his children learn to dig and weed, and in that manner some of their 
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time is employed in useful industry. If he is possessed of a cow, they are taught 
early in life tlie necessity of taking care of cattle, and acquire some knowlcKlge of 
their treatment. But where there is neither a garden to cultivate, nor any cows kept, 
they are not likely to acquire either industrious or honest habits. So strongly were 
these ideas fonnerly prevalent, that, by the 43d of Elizabeth, no cottage could be built on 
any waste without having four acres attached to it. Tiiis is in general too much. If 
the quantity were reduced to half an acre for a garden, and if no person could gain a set- 
tlement who was not a native, or, if a stranger, who did not fairly rent in the same parish 
a house and land worth twenty, instead of ten pounds per annum, both the poor and the 
public w'ould thence derive very essential beneiit.” 

o84fi T/if most advnntnp’tms system for keeping ft cottage cow is that adjpted in grazing districts, 
where a cottager has a Riifheient quantity of encloscnl land in grass, to enable him to keep one or two cows 
both summer and winter, grazing the one liall, and inowine the other, alternately. Nothing tends more 
materially to teach the iioor honesty, than allowing thorn t- have property. Feeling how intensely they 
would deprecate all inlringement upon it, they are less likely to make depredations upon that of others; 
and tins will produce more honesty among them than the bc-st delivered precepts can instil. Hy theculti. 
vation of a small spot of land, a cottager not only ai quires ideas of pnqierty, but is enabled to supply 
himself with that variety of food, as fresh vegetables in summer and roots in winter, which comfort and 
Iiealth require. If he should fortunately lie able to keep bees in his garden, and if its surplus produce 
should also enable him to lear, and still more to fatten, a hog, his situation would be much ameliorated. 
Hut if, in addition to all these advantages, he c.in keep a cow, the industrious cottager cannot be placed in 
a more comfortable situation. Goats Jiavo UHeiilly been recommended {Buttsh Farmn 's Magazine^ vol. 
III.) as a substitute foi a cow, as being moic easily kept, costing less at first, and proilucmg milk the greater 
part of the year Tlie chief dilliculty (»f intriHlucing tlicin is the want of sufficient enclosures, as no 
animal is more mimical to shrubby vegetation of any kind Some useful hints on the subject of cottagers, 
and the means by whicli they may be enabled to keep a cow, will be found in Cobbett’s Cottage Etonoviv^ 
(hough his sf.Ttciiiciits arc in many cases highly exaggerated 
oSi7 Cottages and villages necessarily result from maniifacfones, as well as from extensive mines, 
quarries, or harbours. A few cottages will necessarily bo scattered over every estate, to supply day 
labourers and some descriiition of country tiadesinen. Villages are seldom, in modern tunes, created by 
an agricultural iiopulalion ; it being found so much more torivenicnt for every farm to have a certain 
number of cottages •ittaclied to it. 

3848. A Village may be created any where, by e.xlraoi dinary encouragement to 

the first settlers ; but unless there be a local demand for their labour, or they can engage 
in some manufacture, the want of coinforbihlc subsistence will soon throw the whole into 
a state of decay. Fishing villages, and such as are established at coal and lime works, are 
perhaps (he most thriving and permanent in the kingdom. Some line example of fishing 
villages, recently established, occur on the ]Mar(|uess of Stafibrd’s estates in Sutherland. 

3Hi9. Informing the plan of a town or village^ (he first thing, if there is a river or other moans of com- 
munication by water, i-« to fix on a proper situation for a quay or harbour ; and next, at no great distance 
from It, on an open spate as .1 rn.irkct Hound the latter ought to bo arranged the public buildings, as the 
post-otHce, exoiho or custoni-liouse, police. office, the principal inn and tlio principal shops. Near the har- 
hour ought to bo placed (he warehouses and other depo'^itanes for goods; in a retired part of the town the 
school; and out of town on an eminence (if convenient) the church and the cemetery of garden of burial. 
There ought to be a field or open space, as a public recreation ground for children, volu^iteors or troops 
exercising, races, washing and drying clothes on certain days, Ac. Public shambles ought to be formed 
ill a retired and concealed sjiot, so should puhlic necessaries. Proper jiipcs, wells, or other sources of 
good water, with the requisite sowers and drainage should also be provided. Huckets, to be useti in case 
of fire, ought to be kept at the markct-bousc. 
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- 3850. The village qf Sridekirk on the Annan, in Dumfl-icahirc (Jigi&Tl.), waabegun in 1800, by flcn, 
Dlrcun, and is thbs described by him in the survey of the county : — “ It la sltuatcMl at a part of the river 
which affords falls and power capable of turning anv weight of hiachincry ; and 1 have had it In view to 
give eneouragcnicnt to manufacturers, to whom such a situation is an iini)ortant object A woollen manu- 
factory (a) uiKin a large scale, and the most approved plan, lias been established there for ten years, and is 
' gradually increasing its machinery. In this village there are already, in the course of^hat time, about 
two hundred and fitly industrious inhabitants and it has every appearance of a further i^pid increase. 
On the opposite side of the river a situation is fixed on for corn-mills (6), where a complete set has been 
built upon the best construction, including wheat and liarlcy mills Half of the water there is reserved for 
any other works, and is likely to be let for a mill for dressing and for spinning flax, and for machinery 
required in bleaching, there being at the foot of the mill-rdce a holme of six acres (c), well calculated for 
a bleach fiekl ; and I propose to let part of it for such a ni.nnufactory 

3851* “ The lots for building and gardens tn the village, each consisting of from nine to ten falls of ground, 
are granted in perpetuity at the rate of six pounds the English acre, either upon leases for 999 years, or 
feu-riglits, ns the settlers choose ; the former being generally preferred, as being the holding or title 
attended with least cx{)ensc. This rent would of itiell be no object when the waste of ground in streets 
and enclosures is considered ; but the great advantage to be derived from such an establishment is, the 
increased value that lands acquire flrom having a number of industrious people settled in the heart of an 
estate. Each iicrson who feus a house-stead is obliged to build with stone and lime, according to a regular 
jilan ; and a cornmun entry is left between every two lots for access to their offices, which are built imme- 
diately behind their hou.iCs, and tbc whole of the luiildings arc covered with slate. The feuers are al.so 
bound to make a common sower through their piopcrty when requnod ; to pave ten feet in front of their 
houses, between them and the street; and to pay at the rate of a ptMiny per fall yearly, according to the 
extent of their lots, to form a fund for keeping the streets and ro.uK in repair, and for making small im. 
proveraents. No person is allowed to sell Injuor of any kind without u.v permission ; nor can anv shop 
or chandlery, tannery, or other work, that might be considered as a nuisance, be set up or built, unless in 
places allotted for these purposes , and to prevent all interference on the part i fthe feuers, 1 reserve to 
myself full IibcrK to rnaKo such alterations as may appo.ir tome or my successors loL-' proper in the plan 
of the village. Thesa regulations are the best security agaiii.st having vagabonds in such a place, as none 
but industrious people e.in afford to build or rent such houses.” 

3852. ^ new rtllage sea-poit in Devonshire was formed by Sir Lawrence Falk, in the northernmost part 
of Torbay. A new pier, projected south.wcstwardly from the eastern cliff* affords complete protection to 
shipping from the south-east winds The regularity of the building.s lately raised for the accommodation 
oftiompaiiy resorting liither for the convenience of sea-bathing, adtls neatness and beauty to the wild and 
pictuiesque sccnerv of its natural situation ; and, from the size of the vessels the harbour is now capable 
of protecting whilst they receive and discharge their cargoes, there are well-grounded expectations that 
this place will become of some maritime consequence on a future day. A plan of this sea-port {Jig. 578.) 
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ii^iven in the Devon Survey, and is described as containing a pier (1), quay (2), haibour (3), ware- 
^houses (4>, inn and garden (5), stables (fi), strand (7), cove for building ships and timber yard (8), beacon 
W), &ve 'for bathing machines (10), new carriage-way to the park (11), terrace (12), the park (13), plant- 
ation (14), road to Tor wood (15), road from Newton, &c. (16), meadows (17), circus in the park (18). 


Chap. VII. 

Of Mines, Quarries, Pits, and Metalliferous Bodies* 

. j 859 . Against mines, as a species of property, considerable prejudice has long existed, 
the variation of their produce, and the uncertainty of tlieir extent and duration. 
jM^>dirn discoveries in geology, hov^ever, have thrown great ligiit on the subject of mining, 
Hbd introduced into the art a degree of certainty not before contemplated. In proof of' 
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tin's, we may iiiblaijcc coal and linicstoae: of these minerals, tradition asserts the existence 
ill various parts of tlie island, whel-e from the strata on the surface the modern geologist 
well knows it is impossible. 

nsd-l. Aniou}' tile various ndneral substances found in quantity in lirUain, the chief are 
coal, lime, building and other stone, gravel, clay, fuller’s earth, marl, &c. among the 
earths; salt, among saUnc substances; and leful, copper, and tin, among the metals. 
Cobalt, manganese, and some other metals and earths, are found in some places, but in 
small quantities. No saline or metallifeious bodies ought to be sought for, or attempted 
to be worked, but uith the advice and assistance of an experienced and skilful niiilcVjil 
sjirveyor; iiothriig being more common tlian for proprietoib be induced by local re- 
ports or Ir.iditions to fancy their lands contain coal, leail, or some othei valuable subter- 
raneous product, and to incur gieat expense in making abortive fiials. To ascertain tbc 
nature and value of llie min6rals of ;in estate of any magnitude, o)- of one of small size 
hut of peculiar exterioi organisation, it will always be worth vvliile for the propiietor to 
have a mineral suivcy, map, and desciiption, made out by a proft*ssiomil jnan. 

;3855. Coal is at present perliajjs the most valuable British mintaal ; because, among 
otlier leasons, it does not appear to be worked in any other country in such quantity ns 
to lessen by inq)oitalion the home inoduce. There are tlnee species of coal, the brown,' 
the black, and tlie iininflaimnable. To the first belongs the Bovey coal or bitiimeniscd 
wood, found chiefly at Bovey, near Exeter; to the second the slate coal, wliich Includes 
tlie pit and sca-coal, .and all the kinds in common use, and also the canal coal, whicli 
occuis only occasionally in tlie coal pits of Newcastle, Ayrshire, and Wigan in Lanca- 
shire; to tljc third belong the Kilkenny coal, and Welsh culm, or stone coal, which burn 
to ashes without flaming. 

.'jS.jti Tf}(' inti/rafuot'i of tool nu ihjjl'tf'nt tn tiiffi’icnt con! In general tlie surface i.s afKilla- 

(onus or sKitv, .nul hmesfone enminunly foiin*^ an accompany uig str.Ttuin. In .some eollieiies near New- 
castle, however, limestone is wanting, but uhinstune, saiulbtone, and others ot sceoiiiUry foriuation, are 
present in a gieat variety ot h)im,«. 

The di^ivveu/ oj tool n made bt/hoitng^ ami that operation is geneially jierformed m coal districts 
.'’s a guide lor sinking new sh.itts Hy tins niearib the owners procure most essential data on which to 

I noeeed, being mlorim'd hetoiehand of the iiatuie of the earth, minerals, and waters, througli which the/ 
lave to pass , and knovs ing, to an inch or so, how deep the 00.1! lies, as well as the f|iiulity and thicknesii 
ot tlie sliatiiin bou’d It i.s tonles«edl> of the fust impoitance, eitlier to the nibabitants ot'a ilisliict iti 
general, or to tlie owneis ot the sod in particular, to be able to doted and work eui ii veins of coni as may 
exist under their and hence we lind, (»m (‘mpury in tbc neighboui hood, that alyiiost every oominori, 
moor, heath, or piece ot had land, in parts where coals arc .siaice, h.ue at one time 01 other been reported 
by Ignorant coal-tinders to contain coal, How manv times, tor instance, have oni giandmothcT.s, and nurses, 
rejicdting their stones, told us, tluat plenty of eo.ds might be dug at micIi and siuli a place, it government 
had not prohiliited their being dug, lor on I'oi 11 aging tlie nurseiy foi seamen, Ac f Faiey's em]Uiries, and 
those of .Smith, liave brought to light hinulre«lsol instances, where l)oring.s and sinkings toi coals Jiave 
been undertaken on advice in situations m the southern and eastern iiaits ot England; attended with 
lieavy and sometimes almost ruinous expe nses to the parties, though a .source of proht to the pre^>rutecl 
coal-flnders, 'J’hc'se attempts a very slieht dc*gic‘e of gc‘ologic*al knowledge would have r 4 n>wn to be vain 
.jH.'iS. The eonlfiehh qf BiftmnVtiW be touiid seientiiically desciibed in Oullincs qf Geolo(^i/yhy Conybeare 
ami Philips, and also in llakcwiWs Oeolofiy 

r38.')<). Limestonej (.halk-j and hnildiufi t>r other stone, are found in stiata either on or 
near the hurface. At a great depth it is seldom found worth while to woik them. 
When stones of any kind are procured by iiiicoveriiig tlie earth and then wojking them 
out, they are said to be quart led ; but when a pit or sliaft is sunk, and the materials are 
procured by winking under ground, they are said to be mined. 

; 3 S (50 (itavi /, chn//c, flay, mat I, and otfut loose wci//< 7 .v, when worked from the surlacc, are said to 
be .vorked lioin a fiit, and hence the terms stone, ciuarry, gravel, c lay ^ or m.nil pit. Little knowledge of 
geology is III gi'iieinl reipnied lor the ciustovory ol giavel or marl, but, still, even a little would be tound 
ot the greatest .idvantage . 

Jgfil The irork/rtfi oJ quart le.s is a simple operation, and one depending more on-Wrength tluin skWl, 

In (juarryiug sandstone, consisting of regplai l.iyc'm, the work is pertormed chiefly by means of the pick,' 
the vvc'ilge, the hummer, .nid the innch or lever, recourse being seldom Imd to the more violent and 
incgnlai elJ'ec^ts ot giirijiovMU'r lint ten iii.mv kinds of liinestono, .viid for gieen.stono and basalfi blasting 
with gni)]>owdt'i IS always resorted to, and .some of the renks called in itnitiv e, such as granite, gneiSST^Abd 
sienite, cxiidd scarcely be torn asiindor by any other inean.s. 

.iSiCJ The but Ufng of time maj he coii-idereil as bcdonging to the .subject ol qiiairying This operation 
Is pertormed in what* .ire i. lUd draw kilns, or perpetual Kilns, ’lhe.se should always be close to or Hear 
the ciuarry, .mil eitlier Mtii.itecl .it a bank, 01 luiin.shed with .1 ramp or lucliiu'd plane ot caith for c’arlhig 
lip the co.il and hinc to the to]) of the kiln. Lime-kiln.s may biMunlt citljer of stone or brick , but the 
lattei, a-i being better ad.ipic’d to .st.-rd exce.‘*.si\e degiees of heat, is eonsidered preferable Tlie external 
torm of such kilns is sometimes Lylindncal, but more generally square The in.sidc should be formed in 
the shape of a hogshead, or ol an igg opened a little at both ends and sc't on the smallest ; l>cing smaTl in ' 
eiicumtc’rence at the bottom, gr.'idiially wider towards the middle, and then c-ontr.itting .igain (ovtards the 
lop In kilns I'oiistiiii fed in tins way, it is observed, fewer cmnls are necessary, in consequence of the 
great degiee of reverViei at ion winch is created, aliove that which takes place in kilns formed in the .sluape 
ol a sugar loaf ri'vcrsed. Near the bottom, in large kilns, two or more aiiertiires are made ; these arc 
.small .it the in.side of the kilii, but are sloped wider, iKilh at the sides and the top, as they extend tnwaids 
the outside of the binlding The use.s ot these aijcrturc.s are for admitting the air neee.«sary tor supplying 
the firt, and also for permitting the labourers to apnroacli with a drag OncT shovel to draw out the ealcmed 
lime prom the bottom of the kiln within, in some cases, a small building called a horse is raised 111 the 
form of a wedge, and so construeted as to aereh r.Ue the opc’ratlon of drawing out the burned limestone, 
by fornng it to fall into the .ipcTtures which ha.i* been memtione I .ibovc. In other kilns ol this kind, in 
plaee ot tins building there is an iron pate near the bottom, which comes close to the inside wall, c'xccpt at 
the apertures where the lime is drawn out Waeii the kl'ii is to be filled, a parcel ot furze or faggots 
IS kild at (he bottom, over tins n layer of coals, then a layer oriimestone (which is previously brokon into 
pu'Ces, about the size of a man’s flsfc), and so on alternately, entUng with a layci ot coals, whipli is eomo- 
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times, though BeUlom, covered with sods or turf, in order to keep the heat as intense as possible. The Arc 
is then lighted In the apertures , and whtMi tlie limestone toward; the bottom is completely i jilcmed, the 
fUcl being considerably exhausted, the limestone at the top subsides. The labourers then put in an addi. 
tion oflimestone and coal .at the lop, and draw out at bottom as much as they And thoroughly burnetl ; 
and thus go on, till any quantity required be calcined. When limestone is burned with coals, from two 
bushels and a half to three and a half of calcined 1 mestone are produced for every bushel ot coal used. 

Lime will, in all eases, be most economically burned 
12 in d 579 by fuel wliich produces little or no smoke ; betause 

the neccs.sary mixture of the fuel wnth the broken 
limestone renders It impossible to bung it in contact 
witli a red heat, winch may ignite the smoke Dry 
fuel must also, in all cases, he more advantageous 
than moist fuel, because in the latter case a certain 
quantity of heat is lost m expelling the moisture in 
the form of vapour or smoke. 

MwA-n 's hme.kiln 57J1 ) is the best of all 
forms that have hitherto been brought into notiee /or 
burning lime with coke or other dry smokeless tuel. 
The kiln of this description at Closeburn is built on 
the suleol a bank ; it is circular within, thirty-two 
foot high fiom the furnace, tin ee feet iii diameter 
at top and iKittom, .iml seven feet iii diameter at 
eighteen tcet from the bottom , it has cast-iron doors 
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to the luel-chainbcr J/g .'iSO a) and 
ash-pit (*),and .i e.ist-iroii taper cover 
(jifr r*7l) c,fi.)^ which turns on a pivot, n 
and rests on a eurb-riiig (i\cd on the 
top ol the masonry of the hi (d). 

The use of this cm er is to jirevei . the 
escape of more beat than is neees‘-:iry 
to keep the liiel burning, for which /, 
last purpose the cover lias only an 
opening at top (rf), twelve inches in 
dianiotcr The principal advantage of 
tins con-striiction is, th.it very little heat is lost, ana 
that lime inav be burned with almost as little fuel 
in winter as m summer Another advanUgc, and 
one ot eonsiderahle importance in a country sale, 
where n kiln is not worked somet]inc.s for two or 
three da>s together, is, that by closing the orilicc 
(d'l at top, and the furnace doors {Jig o8U. ab) below, 
the fire may be kept alive for four or five days 1 ii 
the ordinary desi nptioiis of kilns without covers, 
the fire is usually exUngmshed in twenty-four 
hours, t\specMllv in the winter season. In Booker’s 
kiln, one measure of coke will burn four measures 
of limestone The fuel lor the hme-kilns .it Close 
burn IS brought from a ilistanee of tw'enty-fn e miles, 
and it IS louiul that one third of the expense ol car- 
nage i.s saved bv coking it at the coal-pits A me.a- 
Mire of this coke burns as much lime as the same 
measure of coal , ns W'hen coal is used in the lime- 
kiln It may be said to be coked before it has mueli 
ellcHt on Ihc limestone. One ot Booker’s kilns, 
when coke is used, yields nearly three fourths of its 
contents of well burned liinc every day. 

When lime is to he burned with (oal or smoky fuel, a form 
invented by me has been adopted 
at Closeburn, which, from a very 
extensive experience, I have proved 
to be much superior to those in ( om- 
mon use This kiln, which may he 
desigiiateil the riosehurn eo.il lime- 
kiln (Jig ;>81 ), is built in a simd.ar 
situation to the other It is ov.il in 
ground plan, both at top (Jig TuS^j), 
bottom 

582 58.J ( 

, with iloors 

to the fuel, 
ch.amber and 
ash-pit (Jig. 
.m. ej ), and 
I rJiol an arched 
cover to the 
top (Jig 
g), which 
I ■ ■ moves on 
Vviy small wheels, 
is drawn off 
and on by windlasses (A A) and has 
two small openings serving as fnim- 
neys for the exit of the smoke (i i). 
The height of the kiln is thirty- five 
feet • the short diameter at the fuel- 
chamber is twenty two inches (^g. 
m.) : at the height of twenty feet 
the short diameter has gradually ex- 
tended to five feet (^. -Wl ), and 
this dimension is continueil to the 
top, where the oval is nine feet by 
five feet (Jig. .m.). As the Aiel- 
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clumber to Ihi. k.ln is rer, broad in proporUon to it. depth, three .eparatc door, or openings become 
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necessary (y^.585.) as well as advantageous, for more specilily 
• and easily drawing out the lime. In some Ceases, instead of a 
movable cover, a permanent roof of masonry {Jig 586 ) may be 
adopted. 'J'his roof should have proper openings to admit the 
supply of lime and fuel, and those may be closed by sliding shut- 
tois or hinged doors ; while, m the roof, there should be a chim- 
ney for the escape of the smoke It will readily be understood, 
that the use of a cover, whether fixed or movable, is clnefly to 
retain the heat; but where the cover is a fixed structure, and 
sufficiently large, something wjH be gained by placing the fuel 
and limestones there, to be dried and heated before they are 
thrown into the kiln Three fifths of the contents of the Close, 
burn oval kiln may be tiiawn o* ‘ everyday, and when it is closed 
at top and bottom, the fire will not go out for flve or six days. 

.^8fl5. Subscqruvit improvements hy Mr. Mcnteath arc thus 
dotailetl in a fetter to us from thitt gentleman, dated Fch 28 
1830 — 1 now employ kilns of an egg shajie, and also oval; the 
oval-<5haped kil. s are divided by arches across the kiln, descend, 
ingfoiir feet ftom the top ; the object of the arches across the 
kilns IS to prevent the sides ol the kiln frilling in or contracting, 
and also to enable you to form circular openings for feeding in 
the stone and coal at the mouth of the kiln Upon this plan, a kiln 
of any length might be eoiistruetcil with numerous round 
mouths. In the model of the kiln lately sent to the Highland 
Society, Hooker’s conical cover may be seen revolving upon an 
iron ring placed ujion the circular mouth, and having placed a 
lid to the cover, 1 am enabled to prevent tlie e‘>c.ipe of lo-.d at 
the fop, and by cast-iron doors at the bottom the air is pro- 
vented tiom pasMiig through the kdn ; so that hy these precau- 
tions the bme-bui riercan regulate the heat and prevent its escape 
for several days, when the fire would be extinguished at this 
season in the course ot 'it hours Tins is an olijcct of great iin- 
porbince, as it enables you to burn lime as well, and with as 
small a quantity ol luel,*iii the winter as the summer season, and 
to supply the fanner with as well Imi neil lime, at .my time of 
the >ear, w'hif h (aiiiiot he done in the lommon construction of 
kiln’s, open both at top and bottom When coke is emplojed for 
burning lime dunng the day, small coal should he used m the 
evening, in older to prevent as much as possible the escape or 
waste ot he, it dunng the night, fioin the rapid circulation of 
air tlirough the limestone in the kiln where coke is the fuel 
made u.se of for its calcination a kiln in which coke ts the fuel 
emploved will yield near a third more burnt lime in a given lime 
than when loal is (he fuel, so that coke mavhe used ociasion.dly, 
when a greater quantity of lunc is required in a certain time, than usual, .is it is w(*ll known to lime- 
biiiMcrs that the piocess ol burning is done most economically when the kiln ism full action, so as 

almost const. mflv to have a column 
of lire from the bottom to the top 
of the kiln, with as short intervals 
as possible in working the kiln 
Having found that limc.stone is apt 
to he vitrified during tlie process of 
calcination, ( 111111 )*^ stormy weather, 
from the increased circulation oi 
air through the kiln, which adds 
much to the Jieat derived Iroin the 
fuel employed, and which experi- 
cnced huie-bm ners would have 
diminished, could they be awaie 
at all times of an occurrence of 
this kind. From having experi- 
ence ol the b.id eflects ot too great 
a riitukdion without properly pro. 
vidmg against it, 1 h.ive reason to 
believe, that h.iving a power to 
throw in ot plc.-isure an additional 
qn.mtity of air into the bottom of 
a iime-kiln, that a considerable 
saving of fuel nccessarv for the cal- 
einatioii of lime would take place, and another objeet would be gained, that of cooling the limestone in 
the liottoin of the kiln, which frequently retards the drawing out ot the burnt limestone lor some hours, 
or until the limestone is so cold as not to burn the wooilen structure ot < arts. i 

.‘181)6. In working a kiln with narrow mcnlar months., the stone and coal should be carctiuly mcasurul, 
so that the workmen ran pioportioii the fuel employed to the quantity of "tones , and it is obv-ious, th.at 
the quantity of coal to be used must depend upon its relative quality, .mil the hardness ot the stone to he 
burnt. It this nic.asurc weie .idojited in kilns of any coiistraction, the lime shells would be iound better 

o8()7 Twofnrnarc doors a) c employed at the bottom of the kilns ; the upper one for through 

the burnt shells for stones], whn h allows at all times thorough ingress of .mr into the bottom ot the kiln, 
and facilitate.s the drawing out ol the lime, as it takes oft the incssure of the stone IVom top to bottom of 
the kiln. The lower door is for drawing out the lime ashes, which is a clear gain to the lime-burncr. 

In the long oval kiln, which admits of being made of any Icnglli, the eyes or tlre-placcs arc opposite to 

each other, upon the two sides, which admita of a kiln being made ten <)r twelv^ feet wide at 

and enables the Iirnc-bnriier to supply a v ery great demand liom the kiln daily. (C. G. Siuatt Minteatti.) 
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3868. Meathoin's combination of a lime- kiln and coke oven {fig fiS? ) lias for its objoot to prepare quick- 

' lime and coke in the same kiln by a 
single operation ; and the arrange, 
ments to elffcct it are at once so simple 
and so complete, as seemingly to pre- 
clude the capability of any material 
improvement. The economy of the 
process is likcwi.se earned to the 
greate.st ixissible degree ; for that 
portion of the coal which is separated 
fiom It to form coke is, by its com. 
bustion, rendered subservient to the 
burning of the limestone; and the 
coke, owing to its increased bulk, 
being nearly, if not quite, as valuable 
as coal in the market, the expense of 
burning is very much reduced. This 
kiln and oven arc raised oe a flat 
surface, the lime being raised by 
means of a jib and crane, though, like 
other kilns, it might he placed on the 
side of a bank for supply in the usual 
manner The kiln is now, and has 
for some time pa'it been, in full oper- 
aiio'i, .it the patentee’s hme-wurks at 
Rlanlslone In districts where coal 
IS dear, I In.-, \.U probably he found a 
valuable inipro. nnent , but with 
some descriptions .d coal it is nii. 
pr.icticable, and in all case& the labour 
will be considerably increased. The 
siile walls of tins kiln (a a) are four 
feet thick , the iron bars at the bot- 
tom (bbj are drawn out when the 
kiln IS to be emptied TJie limestone 
i.s raised in a box (d), by means of a 
jil) and crane (c' , when raised, the 
jib is swung round, and the liinc-hox 
tilted, by wlndi the whole contents 
are tin own down the shaft. The 
coke ovens lyy ) may be tw'O, or a 
greater or less number, according to 
the niagnitiide of the works. They 
are supplied with coal tlirough iron 
doors, which doois iiavt a long and 
narrow horiKontal opening in the 
upper part of them, to aiiinit sutlk lent 
afniosphei ic air to (irodiice coinbus- 
tion ill the nillannnnbh* p.irt of the 
coal , the flames thus produced nass 
into the lime sh.itt, and the Hues tgg) 
are prevented from interfering witli 
e.ich othei hy a partition wall (A) 
WJien file kiln i'. charged, the open- 
ings in front and beneath the iron 
bars are closed, as are certain 
o(»enings made in the shaft (^), and 
in the coke ovens (/), at convenient 
distances, for the purpose of intro- 
ilucing iron bars as pokers, to acceler- 
ate the process. When the coal n 
rediu ed to eoke, it is taken out by a 
long-handled iron hoe of Aits 

and S(i vol iv p. il'K) ) 

3869 A Yorkshire hme-ktln, (said to be a very good one), for burning lime with coal or coke, is thus 
described \i\ the Mechanics' Magazine. — “ Bottom part, where the lime is di awn out, a circle ot about 
eighteen inches diameter, and widening gradually iijiwards tin the shape ol an inveited cone, with the apex 
cut ofl ) to about one half or one tliircl of the whole tle])th, and then the rernauuler carried up perfectly 
( yliiulrical to the top , the diameter ot the cylimler being about one third of 1 lie whole depth 1 n fixing 
on a place to build such a kiln, the side of a lull, near the rock to be burnt into lime, is al\^>s jireferred. 
The workmen beyi by excavating a large hole in the place where it is to be erected, of suthcient dimen- 
Mons to bury tlic back part ol it iii tbe ground In building up the kiln, there arc two walls carried up , 
tlie space betwixt them is filled with small rubble, to keep in the heat, and next to the inner wall the 
kiln has a lining, about a foot or half a yard in width, of a slaty gritstone that will stand heat well When 
the lining wants repairs or renewing, the wall behind it keeps the lest of the materials fioin falling in. 
{Card. Mag. vol. ii p, 402 ) 

3870. Jiurning lime tn heaps Where fuel is abu dant, lime may be burned in neaps, as in cbarruig 
w^ocxl, or in clumps like bneks Tbe fuel is intermixed, and the whole covered with turf or mud, m which 
a few holes arc pierced to admit the passage of the smoke 
.3871 Machines for pounding limestone have been erected, but the eflTcct of the powder so obtained 
both as a manure and lor cement, is so much inferior to that of burnt lime, that they have long since been 
generally laid aside. 

3872. Salt is procured from rocks, springs, and from the sea. In Chester, parti- 
cularly in the neighbourliood of Northwich, the salt works arc very extensive. Great 


evaporation and crystallisation. There arc also in the same district salt works, at which 
the salt called Cliesliire salt is extracted from brine. These works are described very 
intelligibly by Dr. Holland, in I'ha Report of yIgncuUure for the County of Chethire. 
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CoiisidtTable halt- works are carried on in Scotland, and in the northern counties of 
England on the sea-coast, by the evaporation sea water. At L^inington, in Hampshire, 
the hca-water is evaporated to one sixth of the whole by the action of the sun and air. 
The works in ’vhich tlie sea water is heightened into brine are called sun-works, or out- 
works. These arc coiistrueled on a flat down or oozy heach, within a mole, which is 
raised, if necessary, to keep out the sea , there is a large reservoir, or feeding pond, 
communicating with the sea by a sluice, and adjoining to this reservoir a long trench, 
irarallel to which there are several square ponds, calleil brine pots, in which the water is 
evaporated to a strong brine, and afterwards it undergoes :3!i artificial evaporation and 
purification in boilers. 

3H73. The metaUifei oits ores or stones should never be sought ifter, but in consequence 
of the best advice and most mature consiileration. “ Few,” Marshal observes, “ have 
made fortunes by mines, and many have been r lined by them.” Should a man of large 
landed property discover a productive mine on his estate, he oflers him “ tw^o w'ords of 
advice. 'I'he first is, not to w'ork it himself. A gentleman among miners is a pigeon 
to he plucked. Rather let the man who finds himself involved in such a predicament 
adopt the Cornish practice, and stipulate to take a proportional jiait of the ore which may 
be raised . according to the productiveness of the mine, and the expense of working it, 
jointly calculated. The other is, not to bleak in upon the pnncipaly or gioss sum, 
which arises fiom a mine. If the estate is encumbered, leinove the encumbrance. 
iCnot, inciease its size, or, in any other piudent way, secure the interest of the gross 
)iroduce ol‘ the mine, and thus defy the evil eflbcts of its failure; Jar no mine is 
inc.rhaustihte." 


Cha vht. 

Ksiabltshnicnt of Fisheries. 

:iH7d. may be aiianged as marine, ri\er, lake, and pond lisJieries ; the fust 

being of the greatest imjiortanee to this and every country. 

Se(''i. T. Marine Fisheries. 

The imjjoftance rf improvin/r the marine fisheries to an insular country, like 
Britain, is sufficiently obvious. By their augmenting the quantity of food, tliere w'ould 
necessarily result a reduction in the prices of all the necessaries of life ; t|he condition of 
the labouring ]»oor, the artificers, and tradespcojile, would as necessaiily be improved: 
they would not only be the means of learing and supporting a bold and hardy race of 
men for the defence of the sea-eoast, but also of creating a nursery of excellent seamen 
for the navy in time of war, and of giving them employment when peace may rendei 
their fuitlier services unnecessary. If the fishciies flourislied to that extent of w hich they 
ajipear to be cajiahle, e^ely seapoit town and little village on the coasts, or on the 
hanks of the creeks au<l inlets, would become a nursery of seamen. It w^as thus in 
Holland, where the n.itional ami natural advantages were very inferior to those of Clreat 
Britain ; for it is well observed, in the repoit of tlie Downs Society, thiil Holland does 
not produce timber, iion, or salt, all of which are essential to fisheries, and all the 
natural jiroduce of (Ireat Britain ; that Holland has no heriings on her own coast, while 
the coasts of our island ahouiut w itli them and other fish, at djlferent and at all seasons 
of the year, so that there are few', if any, months in which sjjo.'dsof this fish in particular 
are not found on some ])art of our shores; and that her population is under 3,000,tXX), 
w'hilc ours amounts to about 1S,(XX),00(), giving to our fislieirneii six times the consump. 
tion of a home market that the Dutch have. With all tlie iiupedimeiits to an extended 
use of fish in the liome market, and notwithstanding the established character which the 
Dutch fish have always borne among foreign nations, it is consoling to find that the 
BritisJi fisheries are geiieially in a progressive state of improvement, and more particularly 
that most iinjiorlant of all their branches, the herring fis])ei \. 

.‘5S7i» The tapn! pioff) c.ss of the hcutng shows (hat fhoic h no art or mystery in the catching 

ami curing of herrings that tlic Knglish cannot accomplish as well as tlie Dutch, winch is further proved 
by the successtul cxiienmont made by the Downs Society of fishermen , in the report of whose proceed- 
ings )t IS stated, tlial liernngs had heen taken within the Cincpie Toits of a quality so nearly resembling 
the deep sea fish, that they were eured and sold a. the host Duteh hen mgs 'I'he progressive increase 
of the herring fishery is eonfinect to Seotlaiid , the quantity brought unde.- the insj»ectioii of the officers 
in Knglatid amounts not to one twenty-sreond pait of the v\ hole, wJiile the fioiinshmg little town of 
Wick alone furnishes nearly one fifth. Hut the most extrauidinary iru roase is that which has taken 
plactJ in the neighbouring county of Sutherland Till a few jears past, the people of (his county were 
c'ontented to hire themselves ns fishermen to the adventurers of Wick In J814, they attempted, with 
the aid and encouragcmient of the Marquis of Staflbrd, a fishery on (heir own aceouiit, and the mouth of 
the Ilclnisdale was fixed upon as (lie. station A storehouse and ciiringhoiise were here ereeUxi : the boats 
were manned by the people brought from the monntains and the intenoi ol the country. Every thing 
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was new to thorn in the emi 
^Otli of July, < 111(1 0 
‘XV. Sv , and 1 is/ ' 
more tliaii '111. a man. In IHl 


in the employment In which they were about to. engage. The fishing commenced on the 
[‘iidcij (in the :Jrd of September, 1814 ; and the four boats w'on respectively 10 >/. Jj 83/ 8s., 
ys were manned by four men e.ich, so that they made, on an average, rather 

.i^ni T.. 1 U 1 the nuinlwr of boats employ tsl amounted to fifty, almo.st entirely manned 



Yarmouth, whiih owes its exi.stome to the herring rKsheis, and in the time of Kdward III had an .let 
usually called I he statute of herrings, ’ pa.ssed in its favour, lor the regulation of its herring fair, now 
exhibits (inly the small number of 10.J9 barrets — .See an l•:^say on the Sfigration and Food of the 
tierring, by J t lJenovan, Es(i , \\\ Fm Mu^aziue (vol xxvi p l.i'i ) See also art in 

I’art 111 Hook VI I. 


3877. 7V/r cod or rcA//cy/sAc>//, including haddocks, whitings, hng, skate, halibut, flounders, Ac m.iy 
be reckoned next ui importance to the herring fishery The whole extent of sea, from the neighhuurhood 
01 the OrkiK'y .'uid Shetland islands to leeltand on the one hand, and (o the eoa.st of Norway on the other 
am along the eastern and western shores of Seotiniid to the Memish banks on the east, and the coast of 
Ireland on the west, may be fonsideri'd as one great fishing domain, over which the different specic.s of 
the ood genus are most plentifully uisi>ersed , as aie also turbot, sk.'iti‘s, .soles, haddocks, and whitings 
These lish, which constitute eolIectivolywh.it is usually called the white fisherv, surround, as it were 
the whole of Korfh Ilritaiii, and give to thatpoition ot the united kingdom advantages which its southeni 
neighhours cannot boast of 

3878 T/ir tur/jot ^fis/ini/ IS, peih.ip-,, that alone in which iieithi . the Scotch nor the English are as 
successful as the Dutch. The turbot fishery bcguis about the end ot Mar h. when the Dutch lishenm^n 
assemble a tew lcague.s to the south of .Scheveling As the warm weather .a}rpi(„iches, the fish gr.adu.illy 
•idvante to the northward, and during tlie months of A]>ril and May, are found r great shoals on the 
bank railed the Tlroad Fourtocns Eaily in .lune, fhev b.ive pioceeilid to the banks w' itli Mirroiiiid the 
sniall isl.iml of Heligoland, of! the mouth of the Elbe, where the fishery eoiitinues to the middle of August, 
when it terminati's for the veai The mode of taking turbot is as follows — At the beginning of the season 
the drag net is used, which, being drawn along the banks, brings up various kinds of flat hsh, as soles’ 
plaice, thornbacks, and turbots , but, when the wivithei h.nr, driven the fish into deeper watei, and uiion 
banks of a ronglier surf.ice, wheie the cliag net is no longer pr.aetuabic, the hsliermen h.ive then reeoiir>e 
to the hook and line Kacb hue extends Irom one to iicaily three miles m length, and is armed with six 
seven, or eight hundred honks, fixed to at a di^taiiee of several y.inls from o.ich other To ki^ep thev’ 
long lines projierly stretched, and prevent their hi ing rained away bv the tide, heavy masses of lead iii 
some pl.iees, and small anchors in other'!, arc .itladu'd to llu'in The'hooks aie baited with the common 
smelt, and a .small fish rcseinbhng the eel, called the gore lull 1 hough very i oiisiderahle (juantities ot 
this fish are now taken in various parts of our ow n coasts, from theOikneys to the Laiiir.s Fiid, yet a 
preference is given, in the ianidon market, to those eaught by tlieDutclii who are suiiposed to liav e 
drawn not less than 80, a year for the suiiply ot this maiket alone , and the Danes from l‘J,0(KV to 
17,('(KV. a ye.iT, for s.iuce to this luxury of the table, cxtr.icted from about one million of lobsters, t.iken 
on the rocky .shores ot NVirway , tlunigli our own shoios are, in many jiarts, plentifully supplied with thi,s 
m.irine insect, ef|ual m goodness to tho.^e in Norway 
3S79 r/iC /imcAcrc/./iAdif’; v IS chiefly c.irried on off the roast of Suflblk and other southern eonnties ■ 
the .season generally l.ists about six weeks in May and Jum', and during winch time fish to the value ol 
1U,0(H)/ or upw.irds, are caught oil' Sufiolk, alone. {Counft/ I{< po) t ) 

J8S0 Solci>, John do} n s, ihr rid }nultit^ and othn sjutus, are .also caught ofl' the southern 

coasts ; and v hen the catch is gre.dor than (an he disposcxl of, they are .salted and clued 
38S/ Thi- .9//(/{/c/w 4 is caught m mnm'nse quantities in the I..yi]n river about once in seven yea is 
and IS purchased for manure at the rate of U/ oi .Si/, a bushel. 

.>88i? Tfn ptlchajd Jishm/ is cMrruxl on extensively on the eoa.st of Cornwall Jaiormous ninltdudes 
ot tliose hsh are taken on the coast ot Devonshire .as well as Cornwall, between the months ot July <iiid 
September inclusive, when the whole line of coast presents a si’cne of bustle and .ufivily The tish for 
foreign export and winter cain&uinplion are laid ujam shore in l.irge stacks or piles, wi'ih lavers of salt 
between e.ich row, here they are siilleicd to he lor twenty or thirty days, durinjt winch tune a va.st 
discharge of pickle mixed with blood <iiid oil Ukc.s place, all of which is carefully eaught in pits and 
preserved for manure, which is e.igerly purchased by the f.irmer and carncxl .iway m casks It is said 
that every inlcliard will dress and richly manure one square foot of ground 'I he fish .ire then earetully 
yvashed witn sea wafer, dried, and packed in hogshe.ids, in whitli state thoy arc sent .ibroad The average 
value of pilchards t.ikrn in one ye.ir in Cornwall is supposed to be from 5b,()(i()/ to ti(>,f,lj()l 
3HS.3 I.ohdij},, oabs, aatrji.sh, shninjis, .yt are evught gener.illy on tin south and e.isf cixisf, 

but especially on the .south and in the (. hannel 'The .Scilly Islands and the l.and’.s Faid abound in 
loh.sters, and crabs are to be found on most parts of the Hntisti shores. 

.3.S,S+ '1 hr (nj.ster is to be found on most ot the r(x:Ky shallows on the e.ist .uid south coasts of Hritain .iiid 
Ireland The most remarkable circumstance atteiicliiig this fishery is the feeding oi nursing ot the 
oysters, which is ahnoat exclusively prai tisc-d iii Fasex It has been tiied, it is said, m tlie mouths of the 
Seine and some other rivers ol France, without success 'J he oydeis are brought Irom the roast of 
H.imp.shire, Dorset, and other maritime counties, even .is far as Scotland, and laid m tlie bcd.s or l.iy ’i;gs in 
tliecreeks .adjoining those rivers 'I’he number ot vessels immediately einployi'd iii thedredgiiig lor oysters 
are about froia twelve to forty or fifty tons burden each, employing trom 'MK) to oOO men and boys. 
The quantity of oy^iers bred and taken in Essex, and consumed annually, mostly m London, is supposed 
to amount to H.OOO or 15,(XX) busshels 


Sect. IT. Hirer Jscihcy and other Inland Fihhei'tes. 

3885. The only inland fishery of any unporL ice is tlial of the salmon. S,almoii fisheries, 
Marslbal observes, are “ copious and constant souices of human food; they rank iie,\t to 
oj^riciilturc. They have, indeed, one adyfiiila'^c over every other internal produce . (heir 
increase does not lessen otlier articles of Iujuihii sustenance, 'i’lie salmon does not prey 
on the produce of (he soil, nor does it owe its size and nutritive fjiialities to the destruc- 
tion of its compatriot tribes. It leaves its native river at an early state of growth ; and, 
going even naturalists knew not wheie, returns of nmxilc size, and lich in human 
nourishineni ; exposing itself in the narrow^est streams, as if naliire intended it as a 
special boon to man. In every stage of savageness and civilisation, the salmon must 
have been considered as a valuable benefaction to this coimiry.” This fish being rarely 
caught, except in estuaries or rivers, may be considered, in a great degree, as private 
property; and it may therefore be presumed that the fishery is conducted to the greatest 
possible extent and advantage. From the extremity of the Highlands, and from the 
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Orkney and Shetland Islands, tl^esc fish are sent up to the London market in ice ; and 
when the season is at its height, and the catch more than can he^kcn off’ hand fresh, 
they arc then salted, pickled, or dried, for winter consumption at liome, and for the 
foreign markets. Perhaps the fishery of the Tweed is the first in point of the quantity 
caught, which is sometimes quite astonishing, several hundreds being taken at a single 
draught of the net. 

3886. The salmon as they are caught are packed in ice, and sent away in vessels well 
known under the name of Berwick smacks. Formerly it was all pickled and kitted, after 
being boiled, and sent to London under the name of Newca- llc salmon ; but the present 
mode has so raised the value of the fish, as nearly to have banished this article of food 
from the inhabitants in the environs of the fishery, except as an expensive luxury. Within 
memory, salted salmon formed a mateiial article of economy in all the' farm-houses of 
the vale of Tweed, insomuch that in-door si vants often bargained that they should 
not be obliged to take more than two weekly meals of salmon. ‘ It could then be bought 
at ‘is. the stone, of nineteen pounds’ weight; it is now never below 12j., often 36s., and 
sometimes tw'o guineas. 

3887. JVifh respect to the tniptouement <if salmon fisheries^ admitting that the individual fish which are 
bred in any river instinctively return to the same from the sea, the most obvious means of increase in any 
particular river is that of suficring a «ufhrient niimhor of grown salmon to go uji to the spawning grounds; 
protecting them while there, and guarding the infant shoals in their passage tlience to the occ/in. Even 
admitting that those which are bred within the British Islands, and escape the perils that await them, 
return to these islands, it is surely a matter of Mime imi>ortance, viewed in a public light, to increase and 
protect the breed It is a well ascertained fact, that salmon pass up toward the spawning grounds of 
different rivers at ciitfereiit seasons or times of the year; consequently, no one day in the year can be 
I«roi»erly fixed by law' to give them free passage up rivers in general. Perhaps every river of the island 
•shrmld have its particular day of liberation, which ought to be some weeks before the known close of the 
spawning season in a given river, 

3888 In a dry si asou^ and for teant qf flood water to assist them in their extraordinary efforts to gain 
the higher branc blots ot ^ river, the salmon will spawn in its lower deeper parts But here, it is probable, 
few of their progeny escape the voracity of fish of prey, which inhabit deep waters ‘While, in the shal- 
low pebbly streams, at the heads ot which they delight to lay their spawn, the infant shoal is free from 
danger, and it is for this security, no doubt, that the instinct of the ]>arent8 leads them to the greatest 
attainable height, at the peril of their own Ines Thus far, .is to the jirotection of the parents, and their 
inf.int spawnlings , it now remains to guard these from their native streamlets to the sea. 

3HS!l 7V/r / ncnties of t/otiug salmon are fish of prey, as the pike, and trouts of size ; botll ofwhich ought 
to be considered as vermin, in rivers down w’liich samlets arc wont to pass, 

3890 The heron is another destrut five enemy of young salmon, especially in the Iiighcr branches of 
rivers ; yet we see these common dcstroycis nursed up m heronries But more wisely might the cormo. 
rant be propagated and protected 'I'he heron is tenfold more destructive of fresh-watcr fish, than is the 
cormorant. 

3801 Thcottc) is a w'ell known enemy to fish, hut more so to grown salmon than to their young. 

38'>2 The i/tiglei is a species of vermin which is much more injurious than the otter to young salmon j 
during itnnor floods, when the young “fry ” are attempting to make their escape downward to the sea, 
the angler counts his vicl nns by the .score ; and might boast of carrying home, in his w icker basket, a bo.at 
load ot salmon. The net fisher is still more mischievous. But most of all the miller, who takes them in 
Ins null traps, by the bu.<^hel, or the sack, at once • 

.1893 The porjunsc^ the most audacious niai me animal of prey in northern latitudes, is said to be a great 
dexoiirer of salmon and other fisli on the se.i.ioast, and in narrow sc.as and estuaries. It is asserted by 
those who have liad opportunities of asrertaniiiig the fact, that they not only destroy salmon in the nar- 
row sea.s, and ofien estuaries, but that they have boon .seen guarding the mouth of a river, in the salmon 
season, and destroying them in numbcr>, as they attemptiHl to enter. It lhc.se are facts, it might be w orth 
w blip lor tlic proprietors of fisheries, or peril. i}>s government, to olfer rew'nrds for catching this animnl, and 
thus los'.en their nuinbi-r, on the siinie principles as wolves were extirpated The autlior ot The liriftsh 
Naiutahst .iftirms, fioiii Ins own experience, that the seal is very easily rendered as docile and affectionate 
as the dog, and that it might be rcndereif as useful to man in lislnng, as the dog is in shooting and 
hunting 

O-SPi Ij hy v'lse repnlntion^yfo) nied into a laii\ the present suiqdy of .s.ilnion could be doubled, the ad- 
vantage to the coiiinuiinty would be ot some iin|)ortaiicc When w e «ee the great disparity ot the supply, 
between the rivers of the iioifh, and those of the .south, of this i.sland, it might not he extravagant to 
imagine, tli.it the .siqiply from the rixcrs of England might bemadohxe or ten tunes what it is at present 
One ot the first stejis lowauls regul.itions of tins natuie i8 to endeaxonr to ascertain the causes of this 
disparity, and to piofit by .such as can be subjected to human foresight and control Accurate exa. 
inmntions of the Tay, the "IVccd, the Trent, and the Thame^, w'ould, perhaps, he found adequate to this 
purjiose. 

3H95. There arc various modes qf taking salmon, some of which may be mentioned ; 
though it is foieigtt from our phm io cnlcr into the art of fishing, which is practised by a 
distinct class of iiuMi, created, as it may be said, moie by circumstances than regular 
aiiprcnticcsbii) or study. The situations in wliieli sjdmon first attract the particular 
atUiition of fishermen, "‘arc ii.iriow seas, estuaries, or mouths of rivers; in which they 
remain some time, more or less, probalfly, according to their states of forwardness with 
respect to spawning; and in xvhich \arioiis devices arc practised to take them. 

.*3806 In the wide estuary qf Solway Fnth, xvhich separates Cunibcrland and Dumfriesshire, several 
ingenious methods arc pr.aetised, two of which .ire entitloil to particular notiic lime Besides the open 
chaimcls worn hy the E&k, the Edeii, and other rivers and biooks, th.it empty themselves into this com- 
mon estu.ary, the sands, winch compose its base and are left dry at low water, aic formeil into ridges and 
valleys, by the tides and tempestuous weather. The lower ends ol these valleys, or false channels, are 
wide and deep, opening downward towards the aca; their ii]ii»rr ends glow narrower and shallower, 
terinin.ituig in iKiints, at the tops of the sand-banks. As the t.de flows upward, the .salmon, either in 
search of food, or the channel of the nx’er to wh:ih they are <le.stincd, enter these valleys or “ lakes ■ ” but 
finding, on the turn of the tide, that their pa.ssage farther upward is stopped, they naturally return with 
it into deep WMter ; where they remain until the next tide. The manorial proprietors of tJiese .sanil-bankfl 
having discovered this fact have, from time immemorial, run lines of nets, during the fishing season, 
across the lower ends of these lakes or valleys, half a mile, or more, perhaps, in width : the nets being 
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suspc'iulei) 111 siilIi .i ininncr, that thoy are lifted fiom the ground by the eiirrent of the tide iii tiovving 
iipurarti ; so tliat the ll'.h tin 1 no liilfii-ulty in passing beneath thehi into the lake . but, on the tide’s turn- 
ing, their louer edges Till down I'hjsc to the sainl, and etFeetnally prevent the salniuii Iroin retieat- 
iiig They are, in coiiseqiieiiee, left dry, oi ni shailuw water, and are easily to be taken, by hundreds, per- 
haps, at once. 

The other 7t /run Kahle methoff, which is practiscil in the Frith of Solway, is founded on a well- 
known habit of salinon, when they first make the land, and enter into narrow seas and estuaries, to keep 
much along the shore, no matter whether to hit, with greater certainty, their native rivers, to rub off 
the vermin with which, in gcner.il, they are more or les^) infested, when they return from the ocean ; or 
to seek for lood Tins method of taking salmon, if not a modern invention, has recently been raised to 
Its pre.sent degree of pertection, by an enterprising s.ilmoii lislicr and farmer in the neighbourly oik! of 
Annan , who has tuiiicd it to great profit ^t a short diotaiice below the mouth ot the river Annan, he 
has run out a long line of tall not-feiice, several liundicHl jarda m length, and .somewhat ob]u]uely from the 
hue of the shore, with winch it makes an acute angle, and closes in with it, at the upperend • thus form- 
ing, in etfect, an artificial lake j one side of wliu h is the beach, the other the net fence The lower end 
IS iiigenionsly guarded, with nets of a more trap like construction than those which are in usc for natural 
lakes, in which fish aie found to he more (puLtly, until the turn ol the tide In this immense trap, great 
quantities, not of salmon only, but of cod, ling, solo, and other wliili* fish are taken M.ir.shal knows no 
place in the island where sea fishing, for s.ihnoii, can he studied with so much profit as on the sliorcs of 
Annandale 

3H<)S. Itivi') fts/un»fot .■taftnon is chietly done with the seine, or long draught not, the construction and 
use of which are universally known In ruers liable to frequent and great changes of depth and strength 
of current, by reason of tides and flooils, it is dooiiable to have nets of din'orent textures, as well as of 
diflerent depths : as, one ot the constiuctiou best .ulaptod to the ordinary .state of the water, ,incl to the 
.size of the fish that frwpK'iit it voalmon pi*els, trouts, mullets, and other sr all-sized fish are, in some rivers, 
commonly taken with & ilmoii’i , .uid anotloT w itli more depth, and wider imc>!)''s, to be iiseil during high 
water and strong cuirinits, when the larger s.dnioii do not fail to hasten upward . .lud the .same sfreiigtli 
of hands winch is able to dr.iw a close net on it, ran woik a ileejier one with wnu.. iiie.shes In wide 
rivers, with flat shores, a v.iriety ol nets are reciuirod of diflerent lengths ’veil as tlepths, to suit every 
height and wnlth ot the water 

38!’y Jn nvos, tittps art set for salhion. The most common device of this kind is tlie weir, or salmon 
leap, namely, a tall dam run across the river, with a sluice at oiierMid of it, through which the principal 
part, or the whole, of the iivcr at low water, issutlered to pass with a stmug i urrent, and ui this sluice 
the tiaji IS set 

.3900 The constniOwn of sal won irras, M irshal conceives to be, in all cases, d.ingi'ious, and in many 
highly injurious to the iiropagation of salmon • and although it w'ould be altogether improja-i to demolish 
those which long lUstoui lias sanctioiietl, \et he is of opinion tliat if would lie equ illy imiirojier to suffer 
more to be erected, at least, until some judicious regulations are made respect mg them , regulations which 
cannot be delayed without injury to the public 

3901. It noio only remains to speak o/* poathin;!;., or the illegal laling of grown salmon. 
Tlioro are already severe penalties iiiHitfeil for this crime ; which, compared with that of 
destroying young salmon, might, in a })ublic light, be deemed venial, the latter deserving 
tenfold pnnisliinent • for the grown salmon taken in season by poachers becomes so 
much wholesome food ; theie is no w'aste of human sustenance by tlie practice. Never- 
tboless, as theft, the crime is great, and ought to be punishable as such. As an improve- 
ment of the present law-. Marshal proposes to make the receiver, in this as in other eases 
of theft, C(|ually punisliablc with the thief. If ]joacliers were nol encouraged by pur- 
chasers of stolen salmon, the practice would not he followed. 

3902. Lake ftsfieriei are of small extent, and are elueHy confined to one or tw o moun- 
tainous districts; and, even tliere, unless where char or trout abouml, as in Kesw'ick and 
Lochloinond, their value is small, and their impiovemeuts few. 'I’he Lochfinc fishery 
is to be considered as marine, it being in fact an inlet of tlie sea. 

3903. Pool-jHiing is, in most parts, peculiar to the seats of men of fortune, and the 
country residences of minor gentlemen. Suireyand Rerksbire are, perliaps, the only 
districts in which fish-pools aie view'cd as an object of rmal economy. On every side 
of tlic metropolis, something of tliis kind is ohseivable. Rut it is on the sontli side, in 
adjoining parts of Surrey and Sussex, wliere the pr.actice of fish-breeding may be said to 
be established. 'There hsli-pools have lieen, and still are, foimed vvltli the view of letting 
them to dealers in carp and othei pond fish; or of slocking them anil disposing of the 
produce as an article of farm stock. In a geneial view of tlie kingdom, fish-pools can 
scarcely be cori'-.’dered as an object worthy of consider«ilion,in the improvement of landed 
estates, yet tlieie are situations in vvliich they may be formed with jirofit ; as in the dips 
and hollows of extremely bad ground ; especially if w^aters which aie genial to any of the 
species of pond-fish liappcn to pa-,s through them, or can be profitably led to them. 
Even where the water which c.m be tommanded is of an inferior quality, a ]irofitable 
breeding-pool may be formed to stock pond- of a inoie fattening nature. Feeding anil 
fattening fish for market is commonly practised in China, and no doubt miglit be piac- 
tiseil in England, willi the same ease as fattening pigs. In China, boiled riee, mixed up 
with the blood of animals, kitchen wash, or any greasy rich fluid of animal offal, is the 
food with wlikli they aie fed once or twice a day . they fatten quickly and profitably. 

3004. ^'lie cranfsh, thoiigli most delicious eating, .and a native of England, neither 
abounds in sufficient qnanfifies to be brought to market nor is reared by individuals. It 
leqniTes warm ricli marsliy lands, and a calcaieous soil. 

390^^^ The leech is an anqihibious animal of the Molliisca order, common about some 
of the lakes in tlie north of England, as Keswick. Foimerly considerable quantities 
used to be packed up and sent to London, and other places ; but the market is now chiefly 
supplied from the Continent. 
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Chap. IX. 

plantations and IPoodlands. 

390fi. Without trees, a landcil estate may be very profitable, on account of its mines, 
waters, and farm lands ; but it will be without the noblest characteristic of territorial 
surface. It may possess tlie beauty of utility in a hi^h degree, and especially to the 
owner; but it will not be much admire*! by the public, nor contribute greatly to the 
ornament of the country — for what is a landscape without .vood ? It is not meant, 
however, that plantations of trees should be made on estates for the sake of ornament ; 
on tJie contrary, none need ever be made which shall not be at the same time useful, either 
fiom the pu)ducts of the trees individually, or their collective influence on surrounding 
objects. 

3907. Trees have been planted and cherished in oil counUies, and from the earliest ages; 
but the f*)rmation of artificial jilantatioiis chiefly with a view to profit appears to have 
been first practise*! in Biitain, about the entl of the sixteenth century, when the 
iiisulTiciency of the natural forests, wdiich had hitherto sujiplied civilised society in Eng- 
land with timber and fuel, rendered pl.inting a matter *jf necessity and profit. In the 
century succeeding, the improve*! practice of agriculture created a dejuand for hedges, 
ami strips for shelter ; and the fashion of removing from castles in towns and villages to 
isolated dwellings surrounded by verdant scenery, led to the extensive employment of 
trees both .is objects of distinction and value. For these combined purposes, planting is 
now universally practise*! tni most *leseripli*)iis of territorial surface, f*)r objects j)iincipally 
relating to utility ; and, in all parks .'iml grounds suiTOundiiig country residences, for the 
joint purposes of utility and beauty. It Ikis often been suggested, that an agreement 
might he made between landlord and tenant, under which it would be the tenant’s interest 
to plant trees upon suitable parts of bis farm, *)f little value for other purposes, ami to 
protect them when planted, 'fliis would not only pioinote the interests of both, butatld 
much to the ornament of the country. We cannot l)ut ri'gret that some such plan is not 
devised .and generally adopted. 

.3908. Woodlands are lands covered with wood hy nature, .and exist more or less on 
most extensive estates. Sometimes it is found desirable p.artially or wholly to remove 
them, ami employ the sod in the growth of gr.ass or coin ; at other times, their character 
is changed by art, from coppice or fuel woods, consisting of grow ihs cut dowai periodically, 
to tiees left to attain maturity for timber. 

3909. In our view of the subject of tires, we sh,all include some remarks on improving 
.and managing woodlands, which might have been referred to the two following books; 
but, for the sake of unity, \vc prefer treating of every p.art of the subject together. The 
orii.imental jiart of planting we consider as wholly belonging to g.ardcning, and indeed 
the subject of timber trees may be considered .as etjiially one of gaidening and of agricul- 
ture, lieing the link by wliicb they are inseparably connected. J‘\ir a m*m‘ extended view 
of the subject, therefori', we refer to oiir Einye/oj^redia of Gardening, and Knct/clopn*dia 
of Plants : in the former Avill be found all that relates to the culture of trees collectively ; 
in the latter, all that rebates to their botanical ch.ir.acter, histoi y, uses, height, n.ati\ e country, 
and other sulijects, with tlieir individual jiropagation, st)il, and culture. We sh.all here 
confine ourselves to the soils and situations piojier f*ir planting, the trees suitable for 
p.articubir soils and situations, the *>per.afi<)iis of forming and managing artificial plant- 
.atioiis, and the msinagement of mitural woods. 

Sect. I. Soils and Situations u'luch may be. most profitably employed in Timber 

Plantation. 

3910. yls a general principle of guidance in planting, it lu.ay be laid down, that lands fit 
for the purposi-s of aration shduhl not be covered witli w ood. Wliere particular pur- 
l)*)ses are to be obtained, as • lielter, fencing, connection, conce.alment, or some other 
object, portions of sueb laritK may require to be vvotideil ; but, in regard to profit, tlicse 
portions will generally be less productive tliaii if they were kept under grass or corn. The 
profits of planting do not dejicnd on the absolute *|uantity of timber produced, but on 
that qu.autlty rebuively to the ^aluc of the soil for agricultural purposes. Suppose .a 
piece of groiin*! to let at 'JOa per acre, for pasture or aration, to he planted at an expense 
of only 10/. per .acre ; then, in order to return the rent, and 51. percent, for the money 
expended, it ought to yield ,30 n. a year ; but as the returns arc not yearly, but s.ay at the 
end of every fifteen years, wlien the ivliole may be cut down as a copse, then, thq amount 
of 30s. per .annum, at 51. per cent, compound interest, being 321. 8s., every fall of copse 
made at the interval of fifteen years ought to produce that sum per acre clear of all ex- 
penses, Hence, wdth a view to profit fr*un the fall of limber, or copse wood, no situation 
capabl*' of much agiicultural improvement should be planted. 
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3911. 21ie Jillest situations for planting extensively are hilly, mountainous, and rocky 
surfoces; wliore both climate and surface preclude the hope of ever introducing the 
plough ; and where the shelter afforded by a breadth of wood will improve the adjoining 
farm lands, and the appearance of tlie country. Extensive moors and gravelly or sandy 
soils may often also be more profitably occupied by timber trees than by any other crop, 
especially near a seaport, collieries, mines, or any other source of local demand. 

391 ‘2. On all hilly and irregular surfaces various situations will be indicated by the lines 
of fences, roads, tlie situations of buildings, ponds, streams, &c., where a few trees, or a 
strip, or mass, or row, may be put in with advantage. We would not, however, advise 
tlie uniform mode of planting recommended by Pitt in his Sunvy of Stciffbrdshirpi and in 
The Code of Agriculture ; that of always having a round clump in the point of intersection of 
tlie fences of fields. This we conceive to be one of the most certain modes ever suggested 
of deforming the surface of a coun«^ry by planting ; the natural character of the surface 
would be counteracted by it, and neither variety nor grandeur substituted ; but a mono- 
tony of appearance almost as dull and appalling as a total want of wood. 

3913. Near all buildings a. few trees may in general be introduced ; carefully however 
avoiding gardens and rick-yards, or shading low buildings. In general fewest trees 
should be planted on the south-east side of cottages ; and most on their north-west side ; 
farms and farm buildings in very exposed situations {fig. 588.), and ;»1so lines of cottages, 
may be surrounded or planted on the exposed side by considerable masse d 





3914. IVherei'cr shelter or shade is required^ jilantations are of the first consequence, 
whether as masses, strips, tows , groups, or scattered tiees; all these modes may occa- 
sionally be resorted to with advantage even in farm lands. 

391 5. Wlieievcr a sod cannot by any ordinal y process be rendered fit fur com or grass, and 
V'lll bear trees, it may be pl.iiited, as the only, or perhaps the best, mode of turning it to 
profit. There are some lract> of thin stony or gravelly surfaces covered with moss, or 
very scantily with heath, and a few coarse glasses, which will pay for no iini)ro\ement 
AAliatevcr, exce^it sovxing with 1 he seeds of trees and hushes. 'J'liesc growing u]) will, 
after a series of years, form a vegetable soil on the surface. 'Die larch, Scotch pine, birch, 
and a species of rough moorland willow (5'alix) are the only w oody plants fit for such soils. 
Those who have subjected to the plough old woodland, Sir Henry Steuait remarks, well 
know how inconceivably even the poorest soils are meliorated by the droppings of tiees, 
and paiticiilarly of the larch, for any considerable leiigtli of time, and tiie rich coat of 
v'egetable mould which is thereby accuimilateil on the oiigiiial surface.” It would ap- 
pear indeed, that on certain surfaces (he growth and decay of forests aio tlie means 
adopted liy nature for preparing the soil for llie culture of corn ; as on certain other 
soils, a stock of nutritive matter is created by peat moss, or inarsli, as on the barest 
rocks, the rudiments of a soil are formed by tlie growth and decay of lichens. 

391 G. Wherever trees will pay better than any other crop, they will ot coiitse he planted. 
Tliis does not occur often, hut occasionally in tlie c.ase of willows for baskets and hoops, 
which are often r!ie most ])rofiUible crop on moist deep rich lands ; and ash for Iioops and 
crate ware, on drier, but at the same time deep and good, soils. 

Sfct. II. Trees suitable for different Sods, Situations, and Climates. 

3917. Every species of tree will grow in any soil, provided it be rendered sufficiently dry’ ; 
but every tree, to bring its timber to the liigoest degree of perfection, rerjiiires lo he 
jilanted in a partn:ular description of soil, situation, aiul climate. TJie eflects of soils 
on trees are very diflerent, according to the kind of tree and the situation. A 
ricli soil and low situation will cause some trees, as the larch and common pine, 
to grow so fast that tlieir timber will be fit for little else than fuel ; and the oak, elm, 
fire., planted in a very elevated situation, whatever be the nature of the soil, will never 
attain a timber size. In general, as to soils, it may be observed tliat such as promote 
rapid gi^wtb', render the timber prodiicetl less dumble, and the contrary; that such soils 
as are same quality for a considerable depth are best iulapted, other circumstances 

fyeing alike, fbr ramose-rooted trees, as tlie oak, chestnut, elm, asli, and most hard-wooded 
trees ; aftd that sueli soils as arc thin, are only fit for spreading or horizontal-rooted trees, 
as the pine and fir tribe. 
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3918. A natural SHCCcssio 7 i in the kind of tree has been found to take place where 
natural forests have been destroyed. Kvelyn noticed that, at Wooton, where goodly 
eaks grew and were cut down by his gramlfather 100 years before, beech succeeded, 
and that, when his lirother had extirpated the beech, birch rose up. (Gard. Maf;. vol. iii. 
p. 351.) In Dwight’s Travels in New England, a number of instances arc given, in 
sonic of which the pine and fir tribe were succeeded by deciduous trees, and in others 
<he reverse. Soiilange-Bodin also, and some otlier French and German writers, have 
observed tlie same thing to take place on the continent of Europe, and use the fact as an 
urgumcnt for the introduction of exotic trees to succeed the th*»Ves. 

3919. A tabic of sods and the trees suitable to ihem^ which may be of some use, is given 
in The Affricidlural Survey of Kent. It indicates the trees wJikJi grow naturally on a 
\iu-iety of soils and subsoils ; and, next, tlie sorts which yield most profit on such soils. 


Sin face Soil, 

Subsoil. 

Common Growth. 

Planted Growth. 

Lises of. 

HtMvy .uul gravel. 

Heavy loam witJi 

Birch, liornheam. 

Oak, ash, chestnut, 

Timber, hop-poles. 

ly loams 

chalk 

oak, ash, hazel, 
beech, &c. 

willow, lime. Will- 
nut. 

cord vv ood, h u r d I es, 
bavins lor bakers, 
and lime-works. 

Sandy loams 

Heavy loam 

Ditto 

Elm, beech, Wey. 
mmith pmc, com- 
moil sjiriire. 

Ditto. 

I'liiily strong loam 

Heavy loam. 

Ditto. 

Willow and chest- 
nut 

Timber, fencing- 
pok"?, and as above 

tiMvclIy .and sandy 
luains. 

Gravelly loam 

Ash, beech, oak, 
ha/el, Sc. 

Chestnut, ash. 

Hop- poles, Ibncing- 
polcs, and all as 
aliovc. 

Cir.ivellv, sandy. 

Heavy, gravelly. 

Ash, beeih, horn- 
beam, and oak. 

Ash, beech, larch, 

'J’linbcr, fencing, 

and flinty loams 

flinty loam 

\c 

liop-poles, cord- 
wood for charcoal, 
bavins, Ac 

riinty, dry, [loor 
gravelly loams 

(’halk at two feet 
depth with gra- 
velly loam 

Becth, oak. Sc 

Beech, larch, &e. 

C'ordvvood, bavins, 
and hop-poles. 

l''lnity and gi airily 

(halk i feet with 

Ash, oak, hazel. 

A.sh, laich, ikc 

Cord wood, hop- 

lo.lllls 

rleef) gravelly 
loam 

\c. 


poles bavins, 
stake.*., • etJiers, Ac. 

Ditto 

\Nilh a few flints, 

Oak, hazel, beech. 

Cliestnut, ash, and 

Hofi.polcs, fencing 


1)0) neaily as 
al)o\ e 

and ash 

willow. 

poles, stakes, cord- 
wood, Ac. 

laghtish blark 
loam 

Diy sandy gravel. 

Biich, elm, ash. 

Ash, elm, &c 

Various uses in 
husbandry. 

I'Miiity giavelly 

Strong loam with 

Oak, ash, beech. 

Ash, &c 

Poles, bav ins, cord- 

loams 

flints 



wood, Ac. 

Chalky, Unity, gr.i- 
vellv loam 

( lialk, with some 
gravelly lo.im 

Ditto 

Ditta 

.Ditto. 

<iiavc’ll> loam 

Heavy flinty and 
poor loam 

Oak, .ash, hazel, 
and beech 

Ash, oak, Sc. 

Common produce 
a few poles, cord- 
vvoixl, bavins, Ac. 
plantation many 
poles, arid the 
above. 

Oi avidly and 
ehalky loams. 

Grn \ elly loam with 
elialk ■ 

Oak, a.sh, ivi* 

Ash and chestnut 

Poles, rordwood, 
Ac. 

(Jra\elly loam. 

Ditto. 

Ash, oak, .•(. beech 

Oak, larch. 

Ditto. 

Ditto 

Gravelly loam .and 
heavy loam 

I>lttO 

Scotch pine. 

I'lie same. 

.Sandy giavel 

Gr.ivellyand s.andy 
loam. 

Ditto, Seotcli pine 

L."irch, chestnut, 
.\c 

Poles, stakes, 
etheis, .kc At. 

Stone, sliatter, and 

Strong loam with 

Oak, hazel, birch. 

Buell, oak, Sc. 

G.iken tillers. 

graielly hMiii 

ragstone 

.ke. 


small timber imles, 
Ac. 

Stone, shatter, and 

Gravelly lormi w itli 

Oak, biidi, as]>en, 

Ash, chestnut, and 

Fencing.polcs, hoii- 

gravelly loam. 

some .stone 

hazel, and ash. 

willow. 

poles, cordwood, 
Ac. 

Gravelly lo.am. 

Gravelly loam witli 
some stones 

Oak 

Chestnut. 

Hop poles, fence 
jjoles, Ac. 

Sandy loam. 

Gravelly loam 

Biich, oak, horn- 
be.im, iSre. 

C'hcstnut, Ac. 

Pence poles, hop- 
poles, Ac. 

Sandy loam and 
stone shatter 

Gravelly loam w ilh 
ragstone 

Oak, beech, birch, 
hazel, ash 

Ditto. 

Ditto. 

Gravelly IiMin and 
stone sliatter. 

Deep loam, heavy 
elay and gravel. 

Ditto 

Ditto 

Ditto. 

Ditto 

(Gravelly loam. 

Ditto 

Ditto 

Ditto. 

Gravelly and sandy 
loam. 

Strong elay and 
loam 

Oak, and ditto 

Ash, larch, Ac. 

Poles, fire-wood, 
Ac. as above. 

Giavelly loam 
flinty. 

Gravel w'lth elay 
and some flint 

Scrubby oak, liazel, 
.ke 

Oak, ash. 

Timber and ditto. 

Wet spongy land. 

Moist and boggy 
earth. 

Alder, vvil’ovv 

Alder, osier, W'll- 
low, Ac. 

Hurdles, hop-poles, 
Ae. 

Drier ditto 

Ditto more dry. 

Poplar. 

White poplar, wil- 
low. 

Hop-poles, &c. 

Light sandy loam. 

Dry gravelly earth. 

Mountain a«li, a^h. 

Scotch pine, silver 
fir. 

Sycamore. 

Hop-poles. 

; Light gravelly 
loam. 

With dry gravel. 

Ash. 

Timher-Curnery, 

Ac. 
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3920. With respect to chnuttCf tlie trees which grow nearest the regions of perpetual 
snow are the bircli, common pine, white beam, larcli, mountain ash, and elder. A 
warmer zone is required lor tlie sycamore and hornbeam ; and still more for the beccli, 
ash, elm, and maple. The exotic pines and firs prefer dry sheltered dingles and ravines, 
not far up the pides of hills ; and the oak, chestnut, lime, po|)lars, tree willows, and a 
variety of American trees, will not thrive at any groat elevation above the sea. The 
hardiest shore trees are the sycamore, beech, and elder ; but on sheltered shores, or such 
as are little sidjject to the sea-breeze, pines, tir», and most sorts of trees will thrive. 

The sort of product desired from phtnlingf as whether shelter, efleet, or timber, coiimo, bark, fuel, 
Ac. aiul what kinds ot eaeh, must be, in most eases, more attended to than the soil, and in many eases 
even than the situation Tlie thriving of trees and i>Iants ot every kind, indeed, deiiends mueli more on 
the quantity ot avail.iblo soil, and its state in respect to watei and climate, than on its constituent [irinei- 
ples Moderately sheltered and on a dry subsoil, it signifies little, as far as gioivtli i» eoiie(*rned, whether the 
surface strabi he a ela>t>, sandy, or cali.ireoiis loam , all the pnneipal trees will thri\ e nearly equally well 
in any ot these, so i ireumstaneivl , hut no tree whatever in tlie^i* or in an> soil saturated with water, and 
in ableak exposed site The durability ot the timber ol dillermt trees, prodiiccxl iiiidei siii li ein nmstaiu es, 
will also be veiy ditforeiit Foi durability, as alreaili obstned, it seimis essential that everv species of tree 
should be planted in its natural soil, Mtuation, and climate Tor heilge-iow timber, those kinds wliieli 
grow with lofty stems, wliu'h draw their noiuishment from the subsoil, and do least iiijiiiv by Ibeir shade, 
are to be preferred, i'hese, aeeorihng to Blaikie, are oaks, narrow -leaved tliii, d hlai k Italian poplar , 
beech, ash, pines, and lirs, he says, are ruinous to lemes, and ollieiwise injiaiui's to farmers. (On 
Hedges and lle.dgcruw Timber^ p. lb ) 


Skct. III. Fanning Plautatians. 

3922. The form alion of plantations includes the enclosing, tlie preparation of the soil, 
and the mode of planting or sowing. 

3923. The em losing of planlcUions is too essential a part of their foiniatioii lo leqiiiic 
enlarging on. In all those of small extent, as hedges and strips, it is the principal p.ut 
of the expense ; but to plant In these foiiiis, or in any other, without enclosing, would he 
merely a waste of labour and property. The sole object of fencing being to exclude tlie 
domestic quadriqieds, it is obvious, that whatever in the given situation is cairnlated to 
effect thiis at the least expense, the first cost anil future repairs oi management being taken 
into consideration, must be the best. Wlicre stones abound on tlie spot, a wall is the 
best and che<ipest of all fences as sutli ; but, in the great majority of cases, recourse is 
obliged to be had to a verdant fence of some sort, and generally to one of liawtliorn. 
This being itself a plantation, requires to be defended by some temporary barrier, till it 
arrives at maturity ; ami here the remark just made will again a])ply, tliat w liatever tempo- 
rary liarrier is found cheapest in the given situation will be the best. Hedge fences are 
ill general accompanied by an open drain, which, besides acting in its proper capacity, 
furnishes at Xs foiiiiation a quantity of soil to increase the nutriment of the hedge plants ; 

an excavation 
{/ig. 589. a), 
and an eleva- 
tion (/), to aid 
ill tlie form- 
ation of a tem- 
poral y fence. 

A hedge enclosing a plantation requires only to be guarded on tlie exterior side; and of 
tlie various ways in which tin's is done, the follow'ing may be reckoned among the best 
and most generally applicable. — an open diaiii and paling, or line of posts and lails; 
the plants inserted in a facing of stone, backed by the earth of the diain (^i), an excellent 
mode, as the plants generally thriv^c, and almost never re(|nlre cleaning fiom weeds; an 
open drain and jialing, .n.d the hedge on the top of the elevation (c) ; no open drain, 
but, the soil being a lo.im, the surface-turves formed into a narrow ridge, to serve as a 
paling, a temporary hedge of furze sown on its summit, ami tlie permanent hedge of 
thorn or holly within (d); and an open drain, but on the inside, the exterior lieiiig 
protected by a steep bank sown witli furze (c). The first of these modes is the most 
general, the second the best, and tlic fourth the cheapest, where timber is not abundant. 
Separation fences are con nnonly formed in the first, second, or third manner, but with 
a puling on both sides. (See FenceSj Fart II. Book IV.) 

.3924. In the preparation of the soil for planting, draining is tlic first operation. What- 
ever may be the nature of the soil, if the plants arc intended to thrive, the subsoil ought 
to be rendered dry. Large open drains may be used, wliere the ground is not to undergo 
much preparation ; but wlicie it is to be fallowed or trenciied, under-drains become re- 
quisite. It is true they will in time be choaked up by the roots of the trees ; but by that 
period, as no moie culture will be required, they may bo o])ened and left open. Many 
situations, as steep sides of liills and rocky irregular surfaces, do not admit of preparing 
the soil by comminution previou.sly to planting; but wherever that can be done, either by 
trenching, digging, or a year’s subjection to the plough, it will be found amply to repay 
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the trouble*. 'I’his is more cspecial]y requisite for strips for shelter, or liedge-rows, as the 
quick growth of the plants in these eases is a matter of the utmost consequence. The 
general mode of planting hedges by the side of an open drain renders preparation for 
them, in many cases, less necessary; but for strips of tices, wherever it is practicable, 
and there is at the same time no danger of the soil being washed away by rains or thaws, 
as in some chalky hilly districts, or blown about by the wind, as in some parts of Norfolk 
and other sandy tracts, preparation by a gear’s fallow, or by trenching two spits deep, 
cannot be omitted w itliout real loss, by retarding the attainment of the object desired. 
Mr. Withers of Norfolk not only prepares poor light land by j'-.ring, and burning, and 
trenching, but even spreads on it marl and farmyard dung, as for a common agri- 
cultural crop ; ami at the same time keeps the surface perfectly free from w^ceds by hoeing 
till the young trees have completely covered the ground. The progress that tlicy make 
under this treatiiiciit is so extremely rapid, as appai *ntly to justify, in an economical point 
of virwy the extraordinary expenses that attend it. In three jears, even oaks and other 
usually slow-growing forest trees have covered the land, making shoots of three feet in 
a season, and throwing out roots well qiialihed, by theii number and lengtii, to derive 
froju the subsoil abundant nourishment, in proportion as the sin face becomes exhausted. 
{'J'rans. Soc> ftn' Encour. Jlrls,\o\. xlv.) C'obbett (77fc IVuodlandSy five. 1825.) recom- 
mends trenching the ground two feet dec*p at the least, keeping the old soil still at the 
top, unless tlieie is plenty of manure, when, he says, the toj) soil may be laid in the 
bottom of the trench. There .are instances stated, of promising oak plantations, from 
acorns dibbed into soil altogef her uniniproAcd, and of plantations of Scotch pine raised by 
nu-rely scattering the seed-ijuif lioulcoveiing, on a heath or common, and excluding cattle 
[iicncral Beport of Scollandy ii. 269.) ; but these are raie cases, and the time required, 
and tlie instances ol' lailure, are not mentioned, 'rin* practice is obviously too rude to 
be recommended as one of ai t. 'i'he best situations for planting, w ithout any other culture 
but inserting the seeds or plants, are surfaces partially covered willi low woody growths, 
as hjoom, furze, Ac. “ The ground vihich js covered, or rather half coveretl, with 
juniper and heath,” says Ibiiron, “ is already a wood half made.” Gordon, Emmerich, 
Hayes, Speedily, Marshall, Cruiksliank, and others, have shown that the most eflcctual 
method of raising oak plantations is by sowing patches of 3 or 4 acorns on dug spots, 
as far distant from one aiiollur as is to be tlie distance of the trees when half grown. 
The intermediate spaces, if not coveied with fur/e, broom, or native copse, are to be 
planted with biidi, larch, spruce, or Scotch [line. (See §392.9.) 

3925. A c'mlrovcrs?/ on the <iuhjfct of the preparation of the soil previously to jdantinff, 
has lately aiiseii between Sir Henry Steiiart, Sir Walter Scott, Mr. Withers, Mr. Bil- 
lington, and others, wliicli it might be deemed inqiroper to pass over here without notice. 
Scott contends, that [ireparing the soil accelciates the growth of the tree f»r a few years 
only, and, in as far as it has that ellect, lenders the limber of a less durable quality. 
Stuart admits the rapidity of the growth of timber on soils which have been prepared, 
blit seems to allow, with Scott, that the timber will he less durable. Withers and Bil- 
lingtoii assert, that the prepaialion of tlie soil accelerates the growth of timber without 
impairing its durability ; and the former h;is cited some exj'eriments to show'^ that oak, 
wliich has grown on good soils and rapidly, has proved stronger than oak v\hich had 
grown on worse soils slov\l). The result of general exjieiience, or v^hat may be called 
tlie common sense of gardeneis and foresters on this subject, seems to be this: — Pre- 
[laration of the soil greatly inci eases the rapidity of the growth of trees, aud it has not 
been found to lessen the strength of the timber [iroduced ; on the contrary, o.ik, ash, 
willow, and poplar, when freely, or rapidly nather than slowly grown, seem to produce 
stronger timber, than when slowly and sfiiitedly grow n on poor soils. But strength and 
durability are propeilics that depend on different qualities of organisation, and it is gene- 
rally considered that slowly-grown timber is the most durable. We have, ourselves, no 
doubt of the fact, and more especially in the case of the resinous timbers. Wc have seen 
both larch aud Scotch pine of a timber size, which had been rapidly grown in rich soil, 
and which, when cut down, had begun to decay in the heart. Wc would not, however, 
(in that account cease to prepare the soil for resinous trees, as much as for the other kinds, 
where practicable; but wc would take care to plant resinous trees only on poor soils. 
We have reason to believe that these opinions on the preparation of the soil for trees, 
and the durability and strcngtli of timber, arc those of the practical men of the present 
day of greatest science and experience ; such, for example, as Sang, Gonie, Main, Bil- 
lington, and Cruikslumk; .and therefore wc consider them as more especkally entitled to 
attention in a w’ork like the present. 

3926. Ulicther extensive plantalums should be sown or planted is a question about which 
planters are at variance. Millei says, transplanted oaks will never arrive at the size of 
those raised where they are to remain fiom the acorn. [Diet. Quercus.) Marshal pre- 
fers sowing w’licrc the ground can lie cultivated with the plough. (^Plant. aud Bur, Om. 
i. 123.) Evelyn, Enimerich, and Speedily, are of the same opinion ; Pontey and Nicol 
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practise planting, but offer no arguments against sowing where circumstances are suit- 
able. Sang says, “ It is an opinion very generally entcrtiiined, that planted timber can 
never, in any case, be equal in durability and value to that whicli is sown. We certainly 
feel ourselves inclined to support this opinion, although we readily admit that the matter 
has not been so Ail ly established, from experiment, as to amount to positive proof. Rut 
although we have not met with decided evidence, to enable us to detenninc on the com- 
parative excellence of timber raised from seeds, without being replanted, over such as 
has been raised from replanted trees, we are left in no doubt as to the preference, in re- 
spect of growth, of those trees which are sow^n, over such as are planted.” {Plant* Kal. 
43.) He particularly prefers this mode for raising extensive tracts of the .Scotch pine 
and larch (p, 430.), and is decidedly of opinion, “ that every kind of forest tree will suc- 
ceed better by being reared from seeds in the place wdierc it is to grow to maturity, than 
by being raised in any nursery wliatever, and tlience transplanted into the forest.’* 
(p. 3 t4. ) Dr. Yule {Cak'd* Jlorf* Mem* ii.), in a long pajier on trees, strongly recom- 
mends sou'ing where the trees are finally to remain. “It is,” says he, “ a well ascer- 
tained fact, tJi.it seedlings allow'cd to remain in their original station, will, in a few 
seasons, far overtop the common nursed pLinfs several jears older.” 

3927. The opinion of J)r. Yule seems to be founded on the idea that the :ap.root is of great importance 
to grown up tree*, and tJ).it when this is once cut ofl'by trails] danting, the pJant has not a power ot re- 
ncwing it That the tap-root is ot the utmost consequence tor the first thiee or ton- mmcs, perh.ips for a 
longer pcrioil, is obvious, from the economy of nature at that age ot the pl.uit ; but tn. * it can be of no 
great consequence to full-grown trees, .^jipc.irs highly probable from the l.ict, that wJieri such trees are 
rut down, the tap-root is seldom to be distinguished from the others "I’lie u])inion that young plants 
have not the power ot renewing their t.ip-root, will, we believe, be found inconsistent with met , and wo 
may appeal to nurserymen, who raise the oak and liorNe-chestnut from seed It is customary when these 
arc sown in drills, to cut otf tlieir t.ip-roots without removing the pi. Hits at the end ot the second year’s 
growth, and when, at the end of the third or fourth year, they .are taken nji, they will be found to have 
acquired other tap-roots, not indeed .so strong as the first would have been h.id they remained, hut snf- 
licient to establish the fact of the pow'cr of renewal. We may also refer to the experiment recordcil by 
l''or.sj til, which at once proves that trees have a power ot renewing their tap-roots, and the great ad- 
vantages from cutting down trees after two or three yp.ars’ planting. For'.yth “ tr.insi)Ianted <i bed of 
o.ak.pl.ipts, cutting the tap roots near to some of the si<le-roots or fibres sj.ringing from them. In the 
second ye.ir after, ho headed one Inalf of the plants down, ami left the other h.ilt to nature. In the first 
season, those headed down m.idc shoots six feet long ami upwards, and com|>leleIy covered the head of 
the old stem, leaving only a faint i icatrix, and proiluccd new taii-roots upw.irds of two feet and a lialf 
long That half of tlie plants that were not hearled, wore not one fourth the .si/c of the others. One of 
the former is now eighteen feet high, and fifteen inches in ein uinfercnce, .at six inehes from the ground ; 
one of the l.argest of the latter nie.isurcs only five feet and a half in height, and three inches <ind three 
quarters in circiiuiforenee, at mx incbeh from the gionod.” (7V on Fiuif 7’/rc.v, 4to edit ) ’I'he [>me 
and fir tribes receive most check by transplanting , and when removed at the .age ot tour or five years, 
they seldom arrive at trees afterwnnis ; those wc should, on most occasions, iirefer to sow, especially iqion 
mountainous tracts, Ilut for all trees whu h stole, and in tolerable sods and situations, pl.inting stioiig 
]daiit.s, ami cutting them down two or three years after waids, will, we think, all circuin.stances eonsideretl, 
be found preferable to .sowing If we made an exception, it would be for the oak in jioor soils, which w^e 
W'ould rai.se fiom the acorn in Cruikshank’s manner bir Henry Steuart {Tlnriter'b. Guide, 2d edit p 42 J ) 
oonciirs in this dlnnion, with respect to deciduous trees, and considers that as the pme and fir tribes rccciv'e 
“ the greatest check from transplanting , and as, when planted at four and fiv^e >cars old, they do not 
readily grow to timber, it is clear that they should always lie sowed, or at least planted, very young, in 
high and uolil regions.’* 

.3928. On the subject of disposing the plants in plantations, there are different opinions; 
some advising rows, others quincunx, but the greater number planting irregularly. 
According to Marshal, “ the preference to be given to the row, or the random culture, 
rests in some measure upon the nature and situation of the land to be stocked with 
plants. Against steep hangs, where the plough cannot be conveniently used in cleaning 
and cultivating the interspaces, during the infancy of the wood, either method may be 
adopted; and if plants are to be put in, the quincunx manner will be found preferable to 
any. But in more level .situations, we cannot allow any liberty of choice : ihc drill or 
row manner is undoubtedly the most eligible.” {Plant, and Rur. Orn* p. 12,3.) Pontey 
considers it of much less consequence than most people imagine, whether trees are 
planted regularl) or irregularly, as in either case the whole of the soil will be occupied 
by the roots and the surface l)y the shoots. Sang and Nicol only plant in rows where 
culture with the horse-hoe is to he adopteil. In sowing for woods and copses, the former 
places the patches six feet asunder and in the i^uincunx order. “It has been demon- 
strated {Farmers Mag* vol. vii. i». 409.), tha^ the closest order in which it is possible to 
place a number of points ujjon a plain surface, not nearer than a given distance from each 
other, is in the angles of hexagons with a plant in the centre of each hexagon.” Hence 
it is argued, tliat this order of trees is the most economical ; as the same quantity of 
ground wdll contain a greater quantity of trees, by 1.5 percent, when planted in this 
form than in any other. {Gen* Rep* ii. 287.) It is almost needless to observe, that 
Jiedge plants should be placed at regular distances in the lines, and also the trees, when 
those are introduced in hedges. Osier plantations, and all such as like them require the 
soil to be dug every year, or every two years, during their existence, should also be 
planted in regular rows. 

.3929. The distances at which the plants arc placed must depend on different circum- 
stances, but chiefly on the situation and soil. 
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S*)30. Planting thich^ according to Nicola is the safer side to err on, because a nuinl)er of plants will fail, 
and tile superfluous ones ran be easily removed by thinning. Fur bleak situations, he observes, ft’om 
thirty to forty inches is a good inodiuui, varying the distance according to circumstances. P'or less exposed 
situations, and wtiere the soil is above six inches in depth, he recommends a distance of from four to five 
feet For belts, clumps, and strips of a diameter of about one hundred feet ; the margin to be planted 
about the distance of two feet, and the interior at three feet. In sheltered situations of a deep good soil, 
he recommends a distance of six feet and no more. (Praci. Plant ) 

3.931, Accouimg to Sang, “ the distances at which hard-timber trees ought to be planted are from six to 
ten feet, according to the quaiUy of the soil, and the exiKised or sheltered situation When the first four 
oaks are planted, supposing them at right angles, and at nine feet apart, the interstices will fall to be filled 
up with five nurses, the whole standing at four feet and a half asunder. When sixteen oaks arc planted, 
there will necessarily be thirty.three nurses plantinl ; and when thirty.six oaks are planted, eiglity-fivc 
nurses, but when a humired priniqial trees are planted in this < 'inner, m a square of ten on the side, 
there will he two hundred and sixty-onc iiuisc-plants required, i ue English acre would require fix o hun- 
dred and thirty.six oaks, and one thousand six hundred and ten iiursc.s.” [Plant. Kal. Ih-J ) Poiitcy 
says, “ in gcMieral cases, a distance of four feet is certainly close enough j as iit that space the trees may 
all remain till they become saleable as rails, spars,” &c. 

3fKi2. 77/f number of plants which maij u * planted on a statute acre = 160 rods, or poles, 
= 4840 yards = 43560 feet, is as follows : — 


Feet apart 

No. of Pl.nits 

Feet apart 

No. of Plants 

Feet ap-irt. 

No. of Plants. 

1 

.... 4,S,M) 

a 

1,210 

15 

JO.'l 

n .... 

.... i‘v;()(j 

7 

ssn 

Ifi 

170 


... I(),.S‘)() 

8 

fiso 

17 

150 


fi.bou 

•) 

'■>57 

IS 

1.34 

3 

4,Hg) 

10 

I.Ti 

10 

loo 


... 

11 

300 

20 

108 

4 

2,7ii‘2 

12 

302 


fi'J 

4| 

2,151 

1.5 

257 

i50 

48 

5 

1,712 

n 

222 




3933. The size of the plants depends jointly on the site and the kind of tree; it is 
universally allowed that none of tlie resinous tribe succeed well when removed at more 
than two years’ th ; Imt if the soil is of tolerable quality, prepared by digging or sum- 
mer pitting, and the site not bleak, plants of such hard woods {is stole may be used whose 
stems are an inch or more in diameter. 

."PJU Knot is of opinion, “ 'fhat, generally, trees three, or at mo.st four, years old from the seed, and 
which arc from twelve to tw'cnty-four inches high, will, in anv situation or soil, outgrow those of any size 
under eight or ten feet, xvitliui the soxenth yc.ir.” [Pnut Plant. l.Jb ) 

39.>'i Sa7ig observes, “ the size of pl.iiits for cxdusive plantations must, in sonic measure, depend on 
tlicir kinds ; but it may he saul, generally, that the plants being transplanted, they should be from a foot 
to eighteen inches in height, stifl m the stem and xvell looteil. Plants for this purpose should seldom be 
iiioie than three j ears from the seed ; iiideoil never, if they h.uc been raised in gooil soil. Many of them 
may he sulticieritly large at txvo jcais trom the seed ; and* it so, are to be preferred to those of a greater 
age, as tliey xvill roiiseijuontly be more xugorous and healthy. The larch, if properly treated, will lie very 
fit tor planting out at txxo years of age A healthy seedling being removed from the secd.lied at the end 
ol the tiist year, into good ground, will, by the ciid’oftlie second, be a fitter plant for the forest, than one 
nursed a second year 'I'lic next best plant tor the pur|)Ofe is that xvhieh has stood two years m the seed, 
bod, and has been traiwplanted for one season Tins is supposing it to have risen a weakly plant ; for, if 
the larch rise stiong trom the seed the first sea‘-on, it should ncx'er stand a second in the see<l-bed. The 
ash, the elm, and the sycamore, one xear trom the seed, nursed in gootl soil for a second sCasori, will often 
prove siilfiticntly .strong plants. It they be xx'cakly, they may stand two years m the seed-bed ; and then, 
being iiur.scil one season in good soil, xvill be x’cry fit lor planting out in the forest. The oak, the beech, 
and the chestnut, if raised in i icli soil, and xx'cll furmsliexl xx ith roots at the end of the first year, and having 
been nursed m rovxs for Ixx'o years, will be very fit to be planted out • but if they be alloxved to stand tw’o 
ye.ir- ni the socd-beil, and be planted one year in good ground, they will be still better, and the roots will 
be found xvell feathered xvith fine .small fibres. The silver fir and common spruce should stand two years 
in the sccd-betl If transplantx>d into very good soil, they may Iw fit for being planted out at the end of 
the lirst year : but, more generally, they require txvo >ears in the lines I'lio Scot.s pine should also stand 
for two vears in the see<l,bed, and sliouhl be iiur.«ied in good ground for one year; at the end of which 
they will be much fitter for being jdaiitcd, than if they xvcrc alloxxred to stand a second year in the lines. 
They are very generally taken at oiuc from the see<l-bed , aiul, m land bare of heath or herbage, they 
succeed pretty well , nevertheless, we w'ould prefer them one year nursed The above are the hardy and 
most useful forest trees ; anxl fiom the observations made, whatever re.si>ccts the age or size of other kinds 
m.iy easily be iiiferrctl ” [Plant. Kal l.W ) ^ 

Arcorthng to Pontcy, ” the best general rule is, to proiwrtion the size of the plants to the good, 
ness of the sod ; the best of the latter rcquiiing the largest ot the former Still, on bleak exposures, this 
rule will not hold good, as there the plants should never be large, for otherwise tlie greater part would fad 
from the eircumstaiiec ol wirid-xVavmg, and, of those that succeeded, fexx', if any, xxould make much pro. 
gross for several years ; piue.s ami firs of a foot, and deciduous trees of eighteen inches, are largo enough 
for sii( h places As in extensive planting, soils which arc good and well sheltered but seldom occur, the 
most useful sizes tif plants, for general purjwses, will be pines and firs of a foot, and deciduous trees of 
eighteen inches, both transplanted None but gocHl-rootexl plants will succ€*ed on a bad sod, while on a 
gootl one, shelteretl, none but vt'ry bnd-rootcti plants will fail. A laige plant never has so good a root, in 
proportion to its size, as a small one , ami hence we sec the propriety of using such on good soils only. 
Small plants lose but few ol iheir roots in removal; therefore, tliough planted in very moderate-sized 
holes of pulverised earth, they soon find the means of making roots, in pro^iortion to their heads. It 
should never he forgotten, that, iii being removed, a plant of two feet loses a greater proportion of its roots 
than a tree of one, and one of three feet a greater proportion than one of two, and so on, in proportion to 
its former strength and height ; and thus, the larger the plants, so much greater is the degree of languor 
or weakness into which they are thrown by the ojieration of transplanting.” [Ptqf. Plant. IGl.) 

3937. The seasons for planting are autumn and spring : the former, when the soil and 
situation are moderately good, and the plants large ; and the latter, fbr bleak situations. 
Necessity, liowever, is more frequently the guide here than choice, an<l in extensive 
designs the operation is generally performed in all moderately dry open weather from 
October to April inclusive. “ In an extensive plantation,” Sang observes, “ it will 
hardly happen but there will be a variety of soil, some parts moist and heavy, and others 
dry and light. The lightest parts may be planted in December or January ; and the 
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more moist, or (farnp parts, in February or Mareli. Ft must be observed, however, that 
if tije ground be not in a proper case for planting, tiic operation Jiad beffer be delayed. 
The plants will be injured, either by being committed to the ground when it is in a sour 
and wet, or in a dry parched, state. At a time when the soil is neither wet nor dry, 
the operation of planting^s most successfully performed. The mould docs not then ad- 
here to the spade, nor does it run in ; it divides well, and is made to intermingle with the 
fibres of the plants with little trouble ; and in treatling and setting the plant upright, the 
soil is not w'orked into mortar, which it necessarily must be, if in a wet state, evidently to 
the great detriment of the plants. It is therefore improper to plant on a retentive soil in 
the time of rain, or even j)crhaps for some days afterwards, or after a fall of snow, until 
it has for some days disappeared. Whereas, in a dry absoibent soil, it may be proper to 
plant in tlie time of gentle showers, immediately after heavy i.iins, or as soon as the snow 
is dissolved.” {Plant. Kal. I.^jT.) 

3938. Pontcy is a flccidcd advocate for nuturnn preparation of the soil, and spring planting “ Autumn 
pLinting,” he sa\s, “ is advisable only in few c.ises, while spring [ilanting may properly amdy to .all ” - 

3939 Acco}(itng /o the jiroper time for planting the pine Hud hr tribes, and all evergreens, is 
April, or even tlie drt.t fortnight in May Attenliini should be paid, that no gieater iiiimbei of plants 
be ruled from tlie nursorv than can be eoiiveniently planted on the s.ime day Damp weather !■> the liest 
When very diy, anil the plants rise do^tltuto ot earth at their roots, their roots should be d.ppcMl in mud 
(puddle) so as to be coated over by it In all e.ises, care bhould be takie not to shake oil any adhering 
earth Irom plants at the time of planting ” {Plant Kal 3U ) 

39-10 A puiftlli’ fur IriYS is made hy mi King water w'lth .my .sod rather tenan ii', so intimately as to 
form a complete puddle, so thick that when the plant-, aie dipped into it, enough ma lemain upiin the 
roots to cover them The process ol'pudilli||g is ceitamly sim]»le, and its evnciise too ridling to deserve 
notiee its clleetj., however, in retaining, if not attiaeting, mm-tuie are suen th.it, by mean', of it, late 
planting is rendered abundantly more safe than it otherwise would be It is an old invention, and hence 
it IS truly astonishing that it is not moie fienuently jir.ictised If people were to adopt it generally in 
spring planting, Tontey believes the prejudice in fa\ oui ol autumn piaetice would soon be ilonc away. 
(Pref Plant lb7 ) 

39+1. Cobhett prefers soring planting. It is a great error,” he says, “ to suppose that you gam time 
by autumnal or w inter pi voting You do, indeeil, see the buds come out a little more early in the spring ; 
hilt it IS thcetroct at the end, and not at the beginning, of the summer, at which you ought’ to look. If you 
plant in the autumn or winter, the plants get blown about for sever.il months, and, in very wet weather, 
their stems work a .sort of /lofc round themselves, and thus the root itself is shaken ; .and if left thus, they 
will, by March, be geiiera'ly leaning on one side, with the hole open on the other side; and when the 
harsh winds of March come upon the long-time battered ground, it will present a surface nearly as hard 
as a road. In such a case, the ground ought to be dug or spaded up between th(‘ trees in Mau-h or in 
April : for nothing can thrive well in ground thus baked, however good the giound may be in its nature *’ 
{The IVoodtajids, +t ) 

39i2. Pruning preinonsly to planting. If the plants hav'C been brought fiom a distance, and the 
Kbrous roots arc dried up, tliey slvould .all be cut oif, lu'cause, like the leaves ol a tree which has been taken 
up in the growing state and become withered, they have lost their vitality 'J'he larger fibre'-, which arc 
only dead at the points, should be shortened The tap-root, also, should be shortened, ])eili.ips#n most 
eases two thirds of its length Colibett observ'os, and with truth, as t.ir as our experience goes, that if 
the longest tap-roots “ were jmt into the grounil at lull length with an iron liar, they W'ould be sure to 
die all the w.ay nearly up to the top ” (If'ooiftaiufs, (iS ) Many trees, however, have no tap-roots, and 
these only require attention to the fibres When the idnnts arc newly taken uj> Irom ihe seed-bed, or 
nur.sery lines, they may be planted without cutting oil' tlic fibres , because these wnll retain their vitality 
uninjured. 

The operation of in/terting the j>lonls in the soil is performed in various ways ; 
the most general mo(lC| and that rcconiinendcd by IMarslial and Nicol, is pitting j in 
which two persons are employed, one to operate on the soil with the spade, and the other 
to insert the plant and hold it till tlie c.uth is put round it, and then press down the soil 
with the foot. Where the plants arc three feet high or upwards, this is the best mode; 
but for smaller plants modes have boon adopted in which one person performs the whole 
operation. This metliod of planting by pitting is wdiat Withers calls the Scotch system, 
but wdiich Sir Henry Steuart has shown {Planters Guidey 2d edit. p. is not peculiar 

to Scotland, ljut is common in every country where trees arc cultivated. 

39d4. Sanrr describes five kinds of manual operation employed by him in planting, and 
in part in sow-ing trees : by pitting ; by slitting simply, or by cross or T slitting ; by the dia- 
mond dibber; li;, the planting-rnattock ; and by the planter or ground adze. In filling an 
area w ith plant-,, ne first plants those intended as the final trees, and afterw ards the nurses ; 
or one set of operators plant tlie former, wliile another follow with the latter, unless tlic 
time for removing the nurses, as in the case of evergreen pines and firs, should be later 
than that for planting the principals, “ The plants, if brought from a distance, should be 
shovghed, i. e. earthed in ; or they may be suppln d daily from the nursery, as circumstances 
direct. All the people employed ought to be provided with thick aprons, in which to 
lap up the plants, the spadesmen, ns well as the boys or girls; the latter being supplied 
by the former as occasion may reipiiie. All of them should regularly fill their aprons 
At one time, to prevent imy of the plants being too long retained in any of tlic planters* 
aprons. One man cannot possibly set a plant so well with the spado, unless in the case of 
laymgt as two people can ; nor, supposing him to do it as well, can he plant half as 
mimy in the .same space of time as two can. A boy ten years of age is equal, as a 
holder, to the best man on the field, and can be generally had for less than half 
the money. Hence this method is not only the best, but the least expensive.” {Plant, 
Aat.1G7.j 
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3945 . Bypiitin^ “ The pit having \^en dug fbr general months, the surface will therefore be en- 
crusted by the rams, or probably covered with we^s. The man hrst strikes the spade downwards to the 
bottom, two or three times, In order to Iposen the soil ; then poaches it as if mixing mortar for the 
builder j he next lifts out a spjuletVil of the earth, or, if necessary, two spadefuls, so as to make room for 
all the nbres, without their being anywise crowded together ; jhc then cho{)s the rotten turf remaining iii 
the bottom, and levels the whole, 'ine boy now places the plant pcrfcx:U|i upright, an' inch deeper than 
when It stood in the nurserv, ayid holds it Hrm m that position. The man trituiles in the mlhild gently; 
the boy gently moves the pfaiit, not from side to side, but upwards and downwards, until the fibres oe 
covered. The man then fills iii all the remaining mould and immediately proceeds to- chop and poach 
the next pit, leaving the boy to !»et the plant upright, atid to tread the mould about it 'i'his in stiff wet 
soil he does lightly; but in sandy or gravuU/soil heM^llOues to tread until the soil no longer retains the 
impression of his foot The man has by this gtt the pit >« ady for the next plant, the Imy is also 
ready with it in his hand, and in this manner the op»ation goes on. On very steep Az/ngA' which have 
been pitted, the following rule ought to lie observeil in planting : — To place the plant in the angle formed 
by the acclivity and surface of the pit : and in finishiri^, to raise tlio outer margin of the pit highest, 
whereby the plant will be made to stand as if on level ground, and the moisture be retained in the hollow 
of the angle, evidently to its advantage. '* (Plant Kal 1H7.) 

594i). Str Hrnry Steuatt states tliat the pitting byslein, as already practised by most nations, fhoug^ by 
som^ ignorantly and*crroncously designated the Scotch method, if duly regulated by science, must bo the 
best method for the planting of waste lands, or, in general, for large designs of wood, where the quality 
of timber is the main object, although particular si>ots, in allextensive woiKllands, might be advantageously 
trenched and manured under peculiar circunistaiiccs {Planter's Gutdc, 2d edit, p 470 ) 

3947. The sltt method^ either simply or by the T metluxl, is not recommended by Sang; but necessity 
may justify its adoption occasionally ** VVe would not recommend planting by the slit, unless where 
there is no more soil than is absolutely occupied b> the fibres of tiu* herbage which grows on the place. 
I'iXcept on turf, it cannot be perfurnied , nor should it be practised, if thetuif be found three or four 
inches thick lly pitting iii .summer, turf is capable of being converted into a proper mould in the space 
of a few months ; and the cxjietiHf' of pitting, es|X‘ciaUy ii\ si|iall plantations, can never rountcrbalancc 
the risk of success in the eyes of an ardent jilanter The'^ost proper time to iierform the operation of 
slitting in the plants is when the surface is in a moist state. On all steeps the plant should be placed 
towaids the declivity, that the moisture may fall to its roots, that is to say, in planting, the spadesman 
should stand highest, and the boy lowc.st on the bank, by which arrangement the plant will be inserted 
at the lower angle of the slit ” {Plant Knt 170.) 

394H. Planting u'lth the diamond diblin^ he says, ** is the cheapest and most expeditious planting of 
any we yet know, in caiies, where the soil is a sand or gravel, and the surface bare of herbage*. Thu plate 
of the dibber {Jig 590 a) is made of good steel, and is lour inches and a lialf broad where the iron handle 
is welded to it , each of the other two side.s of the tmingle is live inches long , the thickness of the plate 
is one fifth part of an inch, made thinner from the innlzlle to the sido-s, till the edges become sharji The 
length of the iron handle is seven inches, and so strong as not to bend in working, which will rcuuire 
SIX eighths of an inch s({uarc. I’lic iron handle is liirnislied with a turnc*d hilt, like the hai^dle of a large 
gimlet, both in its form and manner of being fi\c‘d on The jdantcr is furnished with a ptanting-hag, 
tied round his waist, in whieli he carries the plants. A stroke is given with the dibber, a little aslant, 
the iKiint lying inwards; the handle of the dibber is then drawn towards tbe person, while its plate 
remains within the ground : by this means a v.icuit.j is formed between the back of the dibber and the 
ground, iiitowbuli tbe planter, with bis other hand, iiitrcKtuc'cs the loot^ ot the seedling plants, bcuig 
careful to put them fully to tlic bottom of the opiMUiig . he then pulls out the dibber, so as not totlisplacjs 
them, «nd gives the eased turf a smart stroke with the heel , and thus is the plant completely firmed. 
The greatest error the planter with tins instrument <‘an run into, is the imperfect introduction of tlic 
roots (rroeii or uiqiractiscd hands are apt to double the roots, or soinetiinc's to lay them aerpss tbe 
opening, instead of putting them straight down, as above directed A caielul man, however, will 
beeome, if not a speeily, at least a good planter in one clay , and it is of more minortanee that lie be sure 
than quick. A careless or slovenly person should ncier be allowed to handle a diblier of this kiiicL” 

391-y. Planting trtth the plantmg.mattocU {Jig 591) b) is reported to in rocky or otJier spots where pitting 

is impracticable. “ Tbe helve or handle 
is three feet six inches long , the mouth 
18 li\ o ini ht*8 broad, and is made sharp ; 
the length from it to the eye, or helve, 
J.S sixteen inches ; and it is used to pare 
oil the sward, heath, or other brush that 
m.i> happen to be in the way, previously 
to easing the sod with the other end. 
The small end tapers from the eye, ami 
terminates in a jHiint, and is seventeen 
inches long.” By this instrument thfe 
surface is skimmcul off" for six or eight 
inidies in diameter, and with the pick- 
end dug down six or eight inches deep, 
bringing up any loose stones to the sur- 
face, by winch means a place will be 
piepared for the reception of the plant, 
little inferior to a pit This instrument 
may be used in many i’ase«, wlieii the jjianfs to be pkanteci are of small size, such as one-year larch seed- 
lings, one year niir>.ed ; oi two.>ear Scots pines, one year nursed ; and the exiiense is much less than by 
the spvule.” {Plant Kal 3S5 ) 

3950. Planting with thefot cst-plantcr or ground adze {Jig. .590 r) “ The helve is sixteen inches long, 
the mouth is four inches and i half broad, and the length ol the head is fourteen iiiehes. The instrument 
is usecl in planting hilly ground, previously prepated by the hand- mat tex'k. The person who ]>crform5 the 
work carries the plants in a close apron ; digs out the earth sulfigiently to hold the nxits of the plant : and 
sets ancl firms it without help from another : it is only useful when small plants arc used, and in hilly or 
roi'ky situations.” {Plant. Kal. pref. xxiv.) 

3951. Pontc^ prefers planting by pillingy in general cases, the holes being made 
during the preceding summer or winter, sufficiently large, but not so deep into a reten- 
tive subsoil as to render them a receptacle for water. When the plants have been 
brought from a distance, lie strongly recommends puddling them previously to planting; 
if they seem very much dried, it would be still better to lay them in the ground for eight 
or ten days, giving them a good soaking of w'atcr every second or third day, in order to 
restore their vegetable powers ; for it well deserves notice, that a degree of moisture in 
soil sufficient to support a plant recently or immediately taken from the nursery, would, 
in the case of dry ones, prove so far insufficient, that most of them would die in it. The 
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puddling here recommended may also be of great service in all cases of late planting 
M'here small plants are used : Pontey’s method is (after puddling) to tie them in bundles 
of two or three hundreds each ; and thus send thc.M, by a cart-load at oncC) to their 
destination; where, being set upright close to each other, and a little straw carefully 
applied to their outsides, such bundles may remain witliout damage in a sheltered situa- 
tion for any reasonable time necessary to plant them. Where loose soil happens to be 
convenient, that should be substituted in the place of straw. 

3052. Pontei/'s inethoth of planting are in genenfl the same as tliose of Sang : he uses 
a mattock and ])lanter of similar shape; and also a two or tlucc pronged instrument, which 
we heave elsewhere denominated the planters hack. (Enc^c. of Gard. § 1305.) “ This in- 
strument," he says, “ lias been introduced of late years as aii improvement on the mattock 
and planter, being better adapted to soils full of roots, stones, Sec. ; it is likewise 
easier to work, as it penetrates to an equal depth with a stroke less violent than the for- 
mer : it is also less subject to lie clogged up by a wet or tenacious soil. The length of 
the prongs should be about eight inches, and the distances between them, when with three 
prongs, one and a half, and with two prongs, about two inches: the two-pronged hack 
should be made somewhat stronger lliaii the other, it bein^; chiefly intended for very 
stony lands, or where the soil wants breaking, in order to seiiaiato it from the herbage, 
Sec. Tliesc tools are chiefly apjilicable to plants of any size up to abo two feet, or such 
as are generally used for great designs, and they are used as substitutes ter the spade, in 
the following maimer ; — 'I'lie planter being piovided witli a basket holding the plants re- 
quired (the holes being siqiposed prepared, and the earth left in them), he fakes a tiee in 
one hand, and the tool in the other, whuh he strikes into the hole, and then pulls the 
earth tow aids him, so as to make a hole large enough to hold all its roots; he then puts 
in the plant with the other, and pushes the earth toils roots with the back of the jilantcr ; 
after whicli, he fixes the plant, and levels the soil at the same instant with liis foot, so 
that the opeiaiion is performed by one person, with a degree of neatness and expedition 
whicli no one can attain to who uses the spade. It is known to all plant eis, that but few 
labourers ever learn to plant well .md ex}>editioiisly in the common method, witliout an 
assistant; this method, however, requires neither lu'lp nor dexteiity, as any labourer of 
common sagacity, or boy of fifteen, or even a w'oman, may learn to perform it well in less 
than liJilf an hour. The facility with which these tools w’ill bieak clods, clear the holes 
of stones, or separate the soil from herbage, the roots of heath. See. (the former being 
previously mellowed by the frost), maybe easily inrigined." {Prtf. Plant. 17.3.) The 
adoption of a small mattock for insei ting plants, vve recollect to have seen recommended in 
a tract on planting in the Highlands, by i\I‘I-.aurin, a nurseryman, publislicd at Kdinburgh 
upwards of tv enty \cars ago. 

.39.53. An e.\pcdiiwus mode (f is dcscilhcd in the General Report of Scot- 

land, as having heeii practised f<n many years on the duke of Montrose’s estate. 
It is as follow's ; “ The operator, with his spade, m.ikes three cuts, twelve or fifteen 
inches long, crossing each other in the centre, at an angle of sixty degrees, the whole 
591 having the form of a star. (y/g. .591.) He inserts his spade across one 
of the rays («), a few inches fioin the centre, and on the side next 
himself; then bending tlie handle towards himself, atul almost to the 
ground, the earth opening in fissures fioin tlie centre in the direction 
of the cuts W'hich had been made, he, at tlie same instant, inserts his 
a plant at the point where the spade intersected the ray («), pushing it 

forward to the centre, and assisting llie roots in rambling thiough the 

fissures. He then lets dowm the earth by removing Jiis spade, having pressed it into 
a compact state with his Jieel ; the operation is finished by adding a little earth, with the 
grass side downi, completely covering the fissures, for the purpose of retaining the 
moisture at the root and likewise .as a top-dressing, which greatly encourages the plarft 
to push fresh roots between the swards.” (Vol. ii. p. 283.) 

*^'3954. Thje transplantation of large Ire'- is a subject more properly belonging to 
landscape-gardening than to agriculture ; but it may not be improper shortly to notice 
the principles of the practice in this place. As the stability of a l^rgc tree depends in a 
great measure on its ramose roots extending themselves on every side, as a base to the super- 
structiMPie, so, in preparing the tree for removal, these roots should be cut at as great a 
distance from the stem as can conveniently lie accomplished. As the nourishment 
drawn up by a tree depends on the number of its fibrous roots, it is desirable, a year or 
two before removal, to concentrate these fibres, by limiting their production to such 
ramoso roots as can be removed with the tree. Cut a circular trench, therefore, round 
the tree to be removed, at a greater or less distance, according to the size of the tree, 
and the exposure in which it is to be planted. Remove the earth from this trench, 
and also a good part of that which covers the roots which remain between the trench 
and the trunk. Substitute well pulverised rich soil ; or mix the lieiter part of wliat 
was taken out, of the trench and off the. surface with rich soil ; replace it, and press the 
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whole firmly down. Let the tri^ remain two ycarR, or three if very large, and then 
remove it, and carefully plant it where it is finally to remain. 


3955. SirHmrySteuartt who has liad much experl. 
ciK'c in removing largo trees, and who thinks that 
he has discovered a new theory or pri nciple for doing 
so, recommends that no branches should be pruned 
from the head ; and that to prevent the tree from 
being blown over by the wind, its position rela- 
tively to the prevailing wind ot the locality siioiiUi 
bo reversed. The principle ot not reducing the 
head iii the 6.amc proiiortion as the roots may 
be reduced, was luntiHl at by Miller, but has been 
first systematically defended by SirHenry Steuart 
Experienced planters agree, that nothing ought 
to be cut from the head of a beech tree when it 
IS removed ; but they do not seem willing to con 
cede to Sir Henry’s theory, so far as it respects 
most other ramose trees. We are inclined to 
think that he may be right with respect to resinous 
trees, the beech, and perhaps one or two other.«i ; 
but that, as a general principle, whether in young 
trees or old, the top must be lightened more or 
less in pro|)ortion to the roots. When the tree 
has made a stock of Iresh roots, and bi'conie 
firmly established in the soil, if an extraordinary 
exertion in its growth he then wanted, it may 
cither bo cut in or pruned severely, or cut down 
to the ground ; and m cither case, if it be a tree 
that stools, it will throw out vigorous shoots. 

SDod. 7'Ae pmiciplt' of reversing the potHion of 
the tree relattvely ta the vnud^ appears to be good j 
since, the broader the base of the head ot the 
tree relatively to its height, the more obliouely 
will it receive the impulse of the wind Tho^e 
trees are fittest for being transplanted, which 
have grown m free onen situations, because iii 
them the bark is thick and coarse to resist the 
cold, the stems stout and short, and the head 
extensive with the lower branches spreading, to 
resist the wind. 

30.>7 The iimchinc for tramplatUing targe trees 
adopted by Sir Henry Stcuart, is fh improvement 
of one which h<is been very long in general use. 
It consists ot a pole (Jig .OPS a o) 1 > feet Jong, 
attached to aii axle and a pair of wheels, on 
which is jilaced a block (ft), which may be of 
any convenient height, with a pillow (c), anil 
two rings tor attaching the draught ehains (d). 
It is easy to conceive the application of this 
pole, axle, and wheels, to a largo tree, and its 
removal by men or horses to its intended desti. 
nation (Jig.tiOi). {^Planter's G'l/ide, sect vui. lid 
edit) 
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Sect. IV. Mixture of Trees in Plantations^ 

S958. The ol^ect of micing trees in plantations is threefold : that of sheltering the 
M-eaker but ultimately more valuable kinds by the stronger and hardier ; that of drawing 
as much proHt from the soil as possible; and that of ])roducing variety of appearance. 

3959. With respect to shelter, many situations are so exposed, that it is extremely diffi- 
cult to rear trees without some mode of protecting them from the cold winds of s])ring 
during their early growth. This is sometimes done by walls, the extent of whose influ- 
ence, however, is but very limited ; by thick planting ; or by planting the more hardy 
and rapid-growing species, to nurse up and protect such as are more tender, but ultimately 
more valuable. The proportion of nurses to principals is increased according to the 
bleakness of the site : Pontey says, “ Both authors and planters arc in the habit of err- 
ing egregiously, in regard to the proportion of principals and nurses, as they generally 
use as many or more of the former than the latter, though it is very easy to show, that 
they ought to use three times as many of the latter as the former. For instance, when 
trees are planted at four feet apart, each occupies a surface of sixteen feet ; of course, 
four of them will occupy sixty-four, or a ‘quare of eight feet; and, therefore, if we 
plant three nurses to one principal tree, all the fonner might be displaced gradually, and 
the latter would still stand only eight feet apart.** 

iJlKiO. Nurse plants should, in cv cry iwssible case, be such ac are most valueil ai .tn early period of 
growth. The larch and spruce fir should be used liberally, in every case wheie they will jftow freely; still 
It js not intended they should exclude all others, more particularly the birch, winch has most of the 
properties of a good nurse, such as nuineroiis branches and quick growth, on any tolerable soil or 
situation It is not, however, like the other.s, a wood ot general ap])lication {PnifitaUe Planler^ p 113 ) 
Sang also adopts the proiiortiun of three nurses to one principal, and ein])loy8 chiefly the resinous tube, 
and looks to them lor reiinbursenient till the hard timber has attained to a foot in diameter, under 
M'hich size hard timber is seldom of much mine ilis [»rii)ciuaJs are planted at from six to ten feet 
apart, according to the sod and situation {Plant Kat p 16(> ] 

.‘JPfil In pioi'uriiif' shcUcry much depends on the mode of commencing and conttnuing plant attons on 
bleak sites Sang, who has had extensive experience in this )>art ol jdanting, observes, that “ eveiy 
plain, and must tielda and situations for planting in this country, have wh.it may be called a windward 
side, whii'h is more exposal to the destrm tive blast than any otfu'r It is ot great importance to be 
apprised of this I’lrciuiHtanee, and to be able to fix upon the most exposed side of Uie proposed forest 
plantation Fix, then, upon the windward smIo ot the space which is • be converted into a forest, mark 
of!' a horizontal stripe or belt, at least a hundred yards in breadth Let thus portum of ground be 
planted thick, say at thedistaiiee of thirty inches, or at the most thiee feet, with a mixture of larch, 
sycamore, and elil or, in equal quantities or nearly so, if the soil be adapted for re.irjng these; hut if 
It be better adajited for .Soots pines, then let it be planted with them at the distances prestribed for 
the above mixture Wo have no other Kinds that will fhiive better, or rise more quickly in bleak 
situations, than those just mentioned. When the trees in this belt or zone bave risen to the height 
of two feet, such hard-wood trees as are intended nUiniatgly to fill the ground should be introduced, 
at the distance of eight or ten feet from each other, a.s (irriimstaiices 'may admit At this period 
or perhaps a yClar oi two afterwards, according to the ble.ik or exposed situation of the grounds, 
let another parallel belt or zone, of nearly equal breadth, be added to the one already so far grown 
up, and so on, till the whole grounds be covered It is not easy here to determine on the exact 
bre.idth of the fiubsequeiit belt or zones; this matter must be regulated by the ilegree of exposure of 
the grounds, bv the shelter affonicd by the zone previously planted, and by such like circum.stances.” 
{PUint. Kal p '529 ) 

In situations exposed to the sea hreexe a similar plan may be successfully followed, and aided 
in effect by beginning » ith a wall ; the first zone having re.nthed the height of the wall, plant a second, 
a third, and fourth, and so on till you cover the whole tract to be wooded In this way the plantations 
on the ea.st coast of Mid Lothian, round Gosford House, were reared ; in Sang’s manner, tJic mountains 
of Blair and Dunkeld were clothed ; and examples, we are informed, might be drawn from the Orkney 
and Shetland Islands. 

3963. The practice if miring trees, with a view to drawing as much nourishment from 
the soil as possible, and giving, as it used to he .said, more chanccjfof success, \va.s till 
very lately generally approved of. Marshal advises mixing the ash with the oak; be- 
cause the latter draws its nourishment chiefly from the subsoil, and the former from the 
surface. Nicol is an advocate for indiscriminate mixture {Practiced Planter, p. 77.), 
and Pontey say>, “ Both reason and experience will fully variant the conclusion, that 
the greate.st possible quantity of timber is to be obtained by planting mixtures.” {Prof. 
Planter, p. 1 1 9. ) “ We are clearly of opinion,” .^ays Sang, “ tluit the best method is 

to plant each sort in distinct masses or gr.oups, provided the situation and quality of tlie 
soil be properly kept in view. There has h’’herto been too much random work carried 
on with respect to the mixture of dlfFerent kinds. A longer practice, and more ex- 
perience, will discover better methods in any science. That of planting is now widely 
extended, and improvements in all its branches are introduced. We, Ihercfore, having 
a bettor knowledge of soils, pcrliaps, than our forefathers had, can with greater certainty 
assign to each tree its proper .station. We can, perhaps, at sight, decide that here the 
jOak will grow to perfection, there tlie asli, and here again the beech ; and the same with 
respect to tne others. If, however, there liappcn to be a piece of land of such a quality, 
that it may be said to be equally adapted for the oak, the walnut, or tbc Spanish chestnut, 
it will be proper to place such in it, in a mixed way, as the principals ; because each 
sort will extract its owm proper nourishment, and will have an cidarged range of pastur- 

for its roots, and consequently may make better timber trees. ’* 
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d9&l. Cobbett, who, though by no moans^ scientific cultivator, has in general very sound practical views, 
is decidedly in favour of planting in masses ; and would have all the trees not only of one and the same 
sort, but of the same size and height. {WoodlandSy ^ S.^.) 

3965. By indncrimmately mixing different kinds of hard wood plants in a plantation, there is hardly a 
doubt that the ground will be Ailly cropped with one kind or other ; yet it very often happens, in cases 
when the soil Is evidently well adapted to the most va1u.able sorts, as the oak perhaps, that there is hardly 
one oak in the ground for a hundred that ought to have been planted We have known this imperfection 
in several instances severely felt. It not unfrcquently happens, too, that even what oaks or other hard, 
wood trees arc to be met with, are overtopped by less valuable kinds, or iicrliaps such, all things considered, 
as hardly deserve a place. Such evils may be prevented by planting with attention to the soil, and in 
distinct masses. In these masses are insured a fVilI crop, by being properly nursed fur a time with kinds 
more hardy, or which afford more shelter than such hard-wood plants. There is no rule by which to flx 
the size or extent of any of these masses. Indeed, the more varuMis they are made in size, the better will 
they, when grown up, please the eye of a person of taste. Tlie> may be extended from one acre to fifty 
or a hundred acres, according to the circumstances of .soil and situation ; their shapes will accordingly be 
as various as their dimensions. In the same manner ought all the resinous kinds to be planted, which 
are intended for timber trees ; nor should these be intermixed with any other sort, but be in distinct 
jnasses by themselves. 'I'he massing of larch, tim pine, and the fir of all sorts, is the least laborious and 
:^urest means of growing good, straight, and cleai. timber. It is by planting or rather by sowing them in 
masses, by plac'ing them tlnck, by .1 timely pruning and gradual thinning, tlnit we can witli certainty 
attain this object. {Plant. KaL ItVJ and 166) Our opinion is in periect consonance with that of Sang, 
and for the same reasons ; and we may atid, as an additional one, th.it in the most vigorous natural forests 
one 8pet:ies of tree will generally be found occupying almost exclusively one soil and situation, while, in 
forests less vigorous, on inferior and watery soils, mixtures of sorts are more prevalent. This may be 
observed by comparing New Forest with the natural wooils round Loclilomond, and it is very strikingly 
exemplified in the great loicsts of Poland and Russia. 

3966'. With respect to the appearance of variety, snppom'tl fo lie produced by mixing a 
number of species of trees together in the same plantation, we deny that variety is pro- 
duced. Wherever there is variety, there mu^^t be some marked feature in one jdace, 
to distinguish it from another ; but in a mixed plantation tlic appearance is every where 
the same; and ten square yards at any one part of it will give nearly the same number 
and kinds of trees as ten square yards at any other part. “ There is more variety,’* 
Repton observes, “ in passing from a grove of oaks to a grove of lirs, than in passing 
through a wood composed of a hundred different species, as tliey arc usually mixed 
together. By this indiscriminate mixture of every kind of tree in planting, all variety 
is destroyed by the excess of variety, whether it is adopted in bells, cluinjis, or more 
extensive masses. For example, if ten clumps be composed of ten diflercnt sorts of 
trees in each, they become fo many things exactly similar; but if each clump consists 
of the .same sort of tree, they become ten diflerent things, of which one may Iicreafter 
furnish a group of oaks, another of elms, another of chestnuts or of thorns, &c. In like 
manner, in tlie modern belt, the recurrence and inonolony of (lie same mixture of trees 
of all the dilT'erent kinds, tlnoiigh a long drive, make it Uie more tedious, in proportion 
as it is long. In part of the drive at Woburn, evergicens alone prevail, which is a cir- 
cumstance of grandeur, of variety, of novelty, and, I may add, of w inter icomfort, that 1 
never saw adopted in any other place, on so magnificent a scale. The contrast of passing 
from a wood of deciduous trees to a w^ood of evergreens must be felt by the most heed- 
less observer ; and tlie same sort of pleasure, though in a weaker degree, would be felt, in 
the course of a drive, if the trees of different kinds were collected in small groups or 
masses by themselves, instead of being blended indiscriminately.” {Entjuiry into Changes 

Taste, p. 

3967 Sir Wtllium Chambers and Puce agree in recommending the imitation of natural forests in the 
arrangement of the hiiecic.s. In the.se, Natuic duvseminate^ her pf.ints by scattering their seeds, and the 
ofl'sjiriiig rise round the parent in masses or breadths, dei»ending on a variety of circuinstances, but cliicfiy 
on the facility which these seeds afford for being carried to a distance by the wind, the rain, and by birds 
or other animals. At la.st that sjuvies which h.iil eiijoyeil a m.iximum of natural advantages is found to 
prevail as far as this inaxiinuni cxlended, stretching along in masses and irregular portions of surface, 
till, circumstances rhanging in favour of .some other species, that takes the precedence in its turn. In 
tins way it will be generally found, that the number of species, and the extent and style of the masses in 
which they prevail, bear a strict analogy to the changes of soil and surface; and this holds good, not only 
with respect to trees and shrubs, but to plants, grasses, and even mosses. 

Sect. V. Culture of Plantations. 

3968. ji tree, when once planted, most 7nen consider to be done u'ith ; though, as every 
one knows, tlic progress aiul products of trees, like those of otlier plants, may be greatly 
increased or modifietl by cultivating the soil, by pruning, and by thinning. Before pro- 
ceeding to these subjects, wc shall submit some remarks on the inHucnce of culture on 
the progress of the growth of trees, and on the strength and durability of timber. 

Subsect. 1 . General Influence of Culture on Trees. 

3969. The effect of culture on herbaceous vegetables is so great, as alw'ays to change 
their appearance, an<i often, in a considerable degree, to alter their nature. 'J'he common 
culinary Vegetables, and cultivated grasses, assume so difl’ercnt an appearance in our 
Helds and gardens, from what they do in a state of wild nature,' that even a botanist 

light easily be deceived in regard to the species. Tlie same general laws operate 1 
the whole kingdom of vegetables ; and tlience it is plain, that the effects of culture on 
trce.s, though din’creiit in degree, must be analogoirs in tlieir nature. (Treatise on Cowitry 
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ResuL vol. ii.) In the same manner, the absence orf culture, or the removing of the 
vegetable to a colder climate and a worse soil, tends to coiitract or consolidate the parts 
of the plant. (^Planters Guide.) 

3970. The effect of culture on ivoodrj playits is similar to that on culinary vegetables and 
cultivated grasses ; but the law operates of course less rapidly, owing to the less rapid 
grovvtJi of trees, from the lowest bush to the oak of the forest. In all of these, the cul- 
ture of the soil tends to accelerate vegetation, and, by consequence, to expand the fibre 
of the wood. It necessarily genders it softer, less solid, and more liable to siifTer by tlje 
action of tlic elements. 

3971. The effect of culture on the ligneous jilants in common use in planting and gar- 
dening is readily exemplified. Every forester is aware how much easier it is to cut over 
thorns or furze trained in hedges, than such as grow naturally wild, and are exempt 
from culture. Gardeners experience the siimc thing in pruning or cutting over fruit 
trees, or shrubs ; and the dilTerence in the texture of the raspberry, in its wihl and in its 
cultivated state, is at remarkable ; for, although the stem, in the latter case, is nearly 
double the thickness to which it attains in the fonner, it is much more easily cut. On 
comparing the couuuon crab, the father of our orchards, with the cultivated apple, the 
greater softness of the wood of the latter will be found not less striking to every arbori- 
culturist. The common oak in Italy and Spain, where it grows faster than in Britain, 
is ascertained to be of shorter duration in those countries. In the sai . • way, the oak in 
the highland mountains of Scotland or Wales is of a much harder anu closer grain, 
and therefore more durable, than what is found in England ; tliough on such inoiintains 
it seldom rises to the fifth part or less of the English tree. Every carpenter in Scotland 
knows the extraordinary difference between the durability of Highliind oak, and oak 
usually imported from England, for the spokes of wdieels. Every extensive timber dealer 
is aware of the suiierior hardness of oak raised in Cumberland and Yoikshiic, over that 
of Monmouthshire and Herefordshire ; and such a dealer, in selecting trees in the s iine 
woods in any district, w ill always give the preference to oak of slow growth, and found 
on cold and clayey soils, and to asli on rocky dills, which he knows to be the soils 
ai\d climates natural to both. If he take a cubic foot of park-oak, and another of forest- 
oak, and weigh the one against the other, (or if he do the like with ash and elm of tlie 
same descriptions,) the latter will uniformly turn out the heavier of the two. The Scotch 
pine does not stand longer than forty or fifty yeais on tlie rich and fertile land in both 
England and Scotland, where it is often planted, and where it rushes up with cxtraortli- 
nary rapidity. In the northern districts of Scotland, on the other liand, the dillercnce 
between park pine and Highland pine is universally known and admitted, and the supe- 
riority of tlie fitter is proved by its existence in buildings of great anlicjuity, where it is 
still found in a sound state; a dililTenco which can be asenbed to no other cause than 
tlie mountainous situations (that is, the natuial state) in which the former timber is pro- 
duced, and w'here, the trees being of slower grow'tli, tJie w'ood is consequently of a harder 
texture. A friend of Sir Henry Steuait’s felled some larch trees, which had grown nearly 
fifty years in a deep rich loam, close to some cottages and cabh:jge gardens. Tlie wood 
was soft and porous, and of no duration ; it was even found to burn as tolerable fire- 
wood, which larch of superior quality is never known to do. (7V. on Conn, lies., and 
Planters Guide.) 

3972. IVie general effect of pruning is to increase the quantity of timber produce. 
The particular manner in which it does this is by directing the greater part of the sap, 
w'hich generally spreads itself in side-branches, into the principal stem. This must 
consequently enlarge that stem in a more than ordinary degree, by increasing the annual 
circles of the wood. Now, if the tree be in a worse soil and climate than those which 
arc natural to it, this will be of some advantage, as the extra increase of limber w ill still 
be of a quality not inferior to what would bike place in its natural state; or, in otlier 
words, it w'ill correspond with that degree of quality and quantity of timber, wlncli the 
nature and species of the tree admit of being produced. If the tree be in its natural 
state, the annual increase of timber, occasioned by pruning, must necessarily injure its 
quality, in a degree corresponding with the increased quantity. If the tree be in a better 
climate and soil than that which is natural to it, and, at the same time, the annual increase 
of wood be promoted by pruning, it is evident that such wood must he of a very different 
quality from that produced in its natural state (that is, very inferior). Wliatever, there- 
fore, tends tc inc lease the wood in a greater degree than w'hat is natural to the species, 
w'hen in its natural state, must injure the ipiality of the timber. Pruning tends to increase 
this in a considerable degree, and, therefore, it must be a pernicious practice, in as far as 
it is used in these cases. Pruning is not here considered in regard to eradicating dis- 
ca.ses, preventing injuries, or increasing the natural character and tendency of trees : for 
those purjioses it is of great advantage. Mr. Knight has shown, in a very striking 
manner, that timber is produced, or rather, that the alburnum or sapwood is rendered 
ligneous, by the motion of the tree, during the descent of the true (or proper) sap. It 
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is also sufficiently known to all ^jlio have attended to the phys'ology of vegetables, and 
is greatly confirmed by some experiments laid before the Uo)al Society {Vhil, l^ans* 
1803, 1804), that the solid texture of the wood greatly depends upon the quantity of sap 
which must necessarily descend, and also on the slowness of its descent. Now, both 
these leqnisitcs are materially increased by side branches, which retain a large quantity 
of sap, and by their junction with the stem occasion a contraction, and twisted direction 
of the vessels, which obstructs the progress of the (properT juice. That this is true, in 
fact, is well known to those accustomed to make wine from maple and birch trees ; for 
in this business it is found, that those trees which have fii%'est side branches bleed more 
freely than the others, but during a much shorter sj).'. > of time. These hints, therefore, 
ailbrd additional evidence against pruning, and particularly against pruning fir-trees ; 
which, as Mr. Knight justly observes, have larger vessels than tlie others, and, therefore, 
when in an improved soil and climate, side branches, for the pur^xises above mentioned, 
are essentially necessary to them, if solid, resinous, and durable timber be the object in 
view. (iV Henry Stcuurt's Planters Guidci p. 444.) 

3973. Sir Henry Steitart, concurring in these facts and observations, deduces the fol- 
lowing practical conclusions respecting the influence of culture: — 

3974. Ftntj that all tiuibor trees thrive l>cst, and produce wood of the best quality, when growing in 
soils and climates most natural to the sjkhmos It should, tlierelore, be tiic anxious study of the planter, 
to asrortain and become well acquainted with these, and to raise tiees, as much as possible, in such soils 
and climates 

3975. Sccornf/t/ ; that trees may be said to be in their natural state, when they have sprung up fortui. 
tously, and propagated themselves ivitliuut aid from man, w'hctlicr it be in .iboriginnl lorests, ancient 
woodlands, commons, or the like. That m such trees, whatever tends to increase the wood, in a greater 
degree than accords with the six;cies when in its natural state, must injure the quality ut the timl^r. 

3976. Thirdly i that whatever tends to increase the growth of trees, tends to expand their vegetable 
fibre. 'I'hat wlien that takes ])lace, or when the annual circles of the wood are soft, and longer than the 
general annual increase of the tree should warrant, then the timber must be loss hard and dense, and 
more liable to sutler trom the action ot the clemt'iits. 

3977. Fouithh/ ; that a certain .slowness of growth is essentially necessary to the closeness of texture 
and durability of all timber, but ospeiially of the oak ; and that, whenever the growth of that w'ood is 
unduly accelerated bv culture of the soil (such ashy trenching and manuring), or by undue siifieriority 
of climate, it will be injured ui quality in the precise ratio in which (hose .igcnts have been employed 

3978. Fifthly ; that, as it i*, extremely impoitant for the sueces*! ot trees, to possess a certain degree of 

vigour in the'outset, or to be what is tei hnically c.alled, ** well set oft,” the aid of culture is not in every 
ease to be precluded, by a consideration ot the general rule Tliat it trees be in a soil and climate worse 
than those that are lutuial to them, then culture will be of some advantage ; as the extra increa.se of 
wood will he ot a qu.ility not inferiui to what, in its natural state, it would obtain; or, in other w’ords, it 
will correspond with that degree of quality and quantity of tiinbi'r, which the nature of the si^ecies admits 
of being obtained: but culture in this < a.se uiu.<>t be applic'd w'lth cautious dibCiiimiiation, and a sound 
judgment, 'rh.it, on the other hand, it tices be in a better soil and < Innate than arc natural to them, 
and, at the s.nno tune, that the annual increase of wood be])romoted by culture (as already said), it will 
be a decidtxl disadvantage, and deteriorate the wood In (he same wav, if trees be in their natural state, 
the annual increase of timber, obtained by culture, will injure its quality, in a degice corresponding with 
the increased quantity. » 

3979. Sixthly ; tliat such appears to be a correct, though a condensed view of the operation of those 
general law's respecting growth, winch govern the whole vcgetalile kingdom, and especially of their 
effects on woody i>lants, and of the s.ilutary lestraints, whicli science diitates to be laid on artificial 
ciillure, of which pruning, as well as manuring, forms a constituent part, as has been explained above, 
at .<>u much length That it is by a diligent study ot the pi'Ciiliar habits of trees, and the eharucters of 
soil.s, lllu^tratell and regulated by tacts drawn from general experience, th.it rash or ignorant systems of 
arboneiilture are to be best coirected, .md science brought most beiiclicially to bear on general practice.” 
{Planter's Guide, ‘Jdcdit p. 478.) 

SuB'sKCT. ‘2. Culture of the Soil avion Trees. 

3980. With respect to the culture of the soil, it is evident, that youii" plantations should 
be kept clear of such weeds as have a tendency to smother the jilants ; and though this 
is not likely to take jilnce on heatlis and barren sites, yet even these should he looked 
over once or twice during siuniner, and at least those weeds removed which are con- 
spicuously injurious. In grounds which have been prepared previously to planting, 
w'eeding, lioeing l)y hand or by the horse hoe, and digging or ploughing (the two latter 
rarely), become necessary according to circumstances. The hoeings are performed in 
summer to destroy weeds, and render the soil pervious to tlie weather ; the ploughing 
and diggings in winter are for the same puiposc, and sometimes to prepare the soil for 
spring ciops. Tlicsc, both Pontcy and Sung allow, may he occasionally introduced 
among newly planted trees ; though it must not be forgotten that, relatively to the trees, 
the plants composing such crops are weeds, and some of them, as the potato, weeds of 
the most exhausting kind. Sang uses a hoe of larger size than usual. {Jig, .590. tl.) In 
preparing lands for sowing woods, Sang ploughs in manure, sov\s in rows six feet apart, 
by which he is enabled to crop the ground between with low-growing early potatoes, 
turnips, and lettuce ; but not with young trees as a sort of nursery, as tliey prove more 
scourging crops than esculent vegetables ; nor with grain, as not admitting of culture, 
and being too exhausting for the soil. Marshal, and some other authors, however, 
approve of sowing the tree seeds with a crop of grain, and hoeing up the stubble and 
weeds when the crop is removed. 

3981. Poviey observes, “ that wherever preparing the soil for planting is thought 
necessary, that of cultivating it for some years afterwards will generally be thought the 
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same , slight crops of potatoes with short tops, or turnips, may be admitted into such 
plantations with advantage for two or three years, as they create a necessity for annually 
digging or stirring the surfice, and tend very materially to accelerate the growtii of the 
plants. It may be objected, that such crops must impoverish the soil, and no doubt 
such is the fact, so far as common vegetables are concerned : but as to the production of 
wood, its suppoit depends, in a great measure, on a different species of nutriment ; and 
hence, I could never observe, tliat such cropping damaged it materially.” (^VrofiX 
Plant, p. 15d.) 

8982. Osier jjlantalionSi for oaskets, willows, and hoops, require digging and cleaning 
during the whole course of their existence ; and so do hedgerows to a certain extent, 
and some ornamental plantations. 

Subsect. 8. Pilling up of Blanks or Failures in Plantations. 

8988, 2V/C filing up of blanks is one of tlie first operations that occurs on the culture 
of plantations, next to the general culture of the soil, and the care of the external fences. 
According to Sang, “ a forest plantation, either in the mass form or ordinary mix- 
ture, should remain se\eral years after planting, before filling up the vacancies, by the 
death of the hard- wood plants, takes place. Ilaid-wood pla.iN, in the first year, and even 
sometimes in the second year, after planting, die down quite to the surface of the ground, 
and are apparently dead, while their roots, and the wood iimnediatelr above them, are 
quite fresh, and capable of producing very vigorous shoots, which they ireqiiently do 
produce, if allowed to stand in their places. If a tree, such as that above alluded to, he 
taken out the first or second year after planting, and the place filled up with a fresh plant 
of the same kind, w'hat iiappene<l to the former may probably liappen to the latter; and 
so the period of raising a plant on the spot may be protracted to a great length of time; 
or it is possible this object may never he gained. 

8981. The filing up of the hard-wood kinds in a plantation wdiicli has been planted 
after trenching or summer fallow, and which has been kept clean by the hoe, may he done 
with safety at an earlier period than under the foregoing circumstances ; because the 
trees, in the present case, have greater encouragement to grow vigorously after planting, 
and may be more easily ascertained to he entirely dead, tliun where tlie iiatuinl heibage 
is allowed to grow among them. 

8985. But the filing up of larches and pines may take place the first spring after the 
plantation has been made ; because such of these trees as have died are more easily 
distinguished. In many cases where a larch or pine loses its top, cither by dying down, 
or the biting of hares or rabbits, the most vigorous lateral branch is elected by nature to 
supply tlie deficj^ency, which by degrees assumes tlie character of an original top. Tines, 
and larclies, tlieieforc, wliicli have fresh lateral branches, arc not to he displaced, althougli 
they liave lost their tops. Indeed, no tree in the forest, or other plantation, ought to he 
removed until there be no hope of its recovei'y. 

3980*. If the filing up (f jlantalions be lef undone till the trees have risen tofftcen or 
twenty feet in height, their’ roots are spread far abroad, and their tops occupy a con- 
siderable space. The introduction of two or three plants, from a foot to three feet in 
height, at a jiarticular deficient place, can never, in the above circumstances, he attended 
witli any advantage. Such plants may, indeed, become hushes, and may answer well 
enough in the character of underwood, hut they will for ever remain unfit for any other 
purpose. It is highly improper IIkmi, to coiiuneiicc filling up liard-wood jilantations 
before the tinrd year after planting ; or to protract it beyond tlie fifth or the sixth. March 
is the proper season for this operation. { Plant. Kal. 295.) 

SuFsECT. 4. Pruning and Heading down Trees in Plantations. 

8987. Pruning is the most important operatwn of tree culture, since on it, in almost 
every case, depends the ultimate value, and in most cases the actual hulk, of timber pro- 
duced. For pruning, as for most other practical purposes, the division of trees into 
resinous or frondosc-branched trees, and into Mon-rcsinoiis or branchy-headed sorts, is of 
use. The main v>hject in pruning frondose-uraiiched trees is to produce a trunk with 
clean bark and sound limber ; that in pruning branchy-stemmed trees is principally to 
direct the ligneous matter of the tree into the main stem or trunk, and also to produce a 
clean stem and sound timber, as in the other case. The branches of frondosc trees, unless 
in extraordinary cases, never acquire a timber size, hut rot olf from the bottom upwards, 
as the tree advances in height and age; and, therefore, wliether pruned or not, the 
quantity of timber in tlic form of trunk is the same. The branches of the other division 
of trees, how^ever, when left to spread out on every side, often acquire a timber-like 
size * and as the ligneous matter they contain is in general far from being so valuable 
as when produced in the form of a straight stern, the loss by not pruning off their side 
branches or preventing them from acquiring a timber-like size is evident. On the other 
hand, when tliey arc bioken oil by accident, or rot off by being crowded together, the 
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timber of the trunk, tliougli in thiise cases increased in quantity, is rendered knotty and 
rotten in quality. 

3988. Pruning frondose or resinous trees is one of the greatest errors in tlie modem 
system of forest management. The branches of the different species of pines, and of the 
cedar of l^cbanon, never attain a timber size, if growing in a moderately thick plant- 
ation ; those of the fir tribe never under any circumstances. Provided pines and cedars, 
therefore, are planted moderately thick, no loss in point of timber can ever be sustained 
by omitting altogether to prune them ; and in this respect the fir tribe, whether thick 
or thin on the ground, may be left to themselves. The important question is, how does 
the rotting off of the branches ailect the timber in the trunk of the tree ? Certainly no 
pine or fir timber can be sounder or better than tliat wliich is brought from the native 
forests of the north of Europe, and from America, wliere no pruning is ever given. The 
rotting off of the frondose brandies, therefore, cannot be injurious in these countries. 
The next question is, can it lie proved to be injurious in this country ? We are not aware 
tliat it has, and do not believe that it can. The rotting off of the branch of a resinous 
tree is a very different process from the rotting off’ of a branch of a ramose-headed tree. 
This fact may be verified hy observing what takes place in pine or fir woods, and by 
inspecting the interior of foreign pine or fir, cut up into planks. In the rotting off of 
side branches of dccifluous trees, we find, that tlie principal part where deeny operates, 
at least in all the soft woods, and even in the oak wlien it is young, is the heart ; but 
in the rotting off of the side branches of resinous trees, we shall find them decaying 
chiefly on the outside, and wearing down the stump of the fallen branch in the form of 
a cone. On examining the sections of sound foreign deal, we shall find that the knots 
of the side branches always terminate in cones when the section is made vertically. This 
is a fact well known to every carpenter ; and it is also known to a great many, that 
British pine and fir timber that has been pruned, has invariably a rotten space at every 
knot. The same thing is observable to a ceitain extent in the natural decay of the side 
branches of all trees. When the decay is natural, it commences at the circumference, 
and wears down the stump, till it ends in a small hard cone, which is buried in the 
increasing circumference of the tree, and is never found injurious to the timber ; when 
the decay is artificial, or in consequence of excessive pruning, that is, suddenly exposing 
a large section to the action of the atmosphere, tJic bark piotects the circumference, and 
tile* decay goes on in the centre, so as to end in forming an inverted cone of rotten 
matter, which serves as a funnel to conduct moisture to the trunk, and thereby render it 
rotten also. The conclusion which we draw from these facts is, that the pine and fir 
tribe should scarcely be pruned at all, and that no brandies of ramose trees should be 
cut off close to the stem of a larger size than what may be healed over in prie or at most 
two seasons. We agree with Cruickshank, therefore, wlien he says, “ It would appear 
that the pruning of firs [the pine and fir tribe], supposing it harmless, can yet be pro- 
ductive of no positive good.” 

3989. Ciutckshank^ Pontvy^ and Sang^ agree that the great object of prunmg is to protect the leader or 
main stem or shoot from the nval.ship of tlic side branches, in order that us much of the nourishment 
drawn from the soil may be eniployed in the formation of .straight timber, and as little m the formation 
of branches .and sjiray, as is consistent with the economy of vegetation. Without the .agency of the 
loaves, the moit.tuie absorbed from the soil eouhl no more nourish a plant than the food taken into the 
stomach would nourish an .innnal without the process of digestion, 'i’lie branches bearing the leaves are 
therefore just as necessary to the wclf.ire of the tree as the roots By taking away too many of the 
Iffanches, only a small part of the fluid imlnbc'd will lie elaborated ; by leaving the branches too thick 
and crowded, tlie leaves may be less ricrfect, and less tit lor perfonning their ullieo, than they otherwise 
would he Exiiosurc of a part of the br.inehes to the light and air may therefore be a sufficient reason 
for thinning them, independently of increasing the trunk. ” How," asks rruiekshank, “ are we to 
know the exact iininber of bram-hes that may be rcmovoil with safety in any given circumstances ? Never, 
it is answered, displace any which h.ive not already got, or seem in immediate danger of getting, the 
upper hand of the leader. These will be known by their equalling or approaching the leader in size : or, 
to speak less ambiguously, by their being of the same, or nearly of the same, girth at the place where 
they spring from the stem, as the sfem is at thnr Irngth from its tup ’’ In i>roeccding according to 
Ihis plan, the primer is not to regard, in the smallest degree, the part of the stem on which a shoot is 
situated. If it is too largo, it must be dispLaced, should it be in the highest part of the tree : if it is not 
too large, it must rcniain, though it be close to the ground. 

“ But how will this method, the reader may be re.idy to ask, overproduce a clean stem ? By repeating 
the pruning, it is answered, as often as the growth of the branches may make the operation necessary. 
Suppose, the first time a tree nndergoe.s the process, that the branches removed are a considerable distance 
from the ground, and that there are several smaller ones left growing farther down the stem : these last 
will gradually increase in size, till they, too, must be lopped off', and thus the stem will be in the end as 
pffbctiially cleared, though more gradually, and consistently with the health of the tree, as by the absurd 
method represented above. 

"If any branches that were left at a former (iruning low on the stem, appear at the next repetition of 
the process not to have increased in size, we may .safely conclude that they have had no influence on the 
tree cither gooil or bad ; and as it would be in vain to leave them with the hope that they will any longer 
assist in the elaboration of the sap, they shouhl be removed, as unsightly objects which it is no longer 
useful to presorvi*." (Practical P/anteTf p.'ioS.) 

3990. Btllingion considers the leaves and branches of trees as of the greatest importance : he thinks 
every timlicr tree ought to have the trunk clothed with branches throughout ; but these brandies he 
would shorten in such a way that they should never engross any material jiart of the timlior of the tree. 
To accomplish this, it is neces.sary to commence pruning when the trees arc young, niy which means the 
great bulk of the timber prodiiceii will be deposited in the main stem or trunk. 'J his is what he calh 
preventive pruning. (Card. Mag. vol. vi.) A similar system had been recommended by Mr. Blaikic of 

i 
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llolkliam, uiidcT Ihe name of foreshorteningy and is advocated (ty Sir Henry Steuart, under that of ter- 
muml pruning. 

3991. Most erroneous opinions on the subject of pruning resinous trees have been pro- 
pagated by Salmon, the experienced manager of the late Duke of IJcdford, Pontey, forest- 
pruncr to the same duke, and others of less note. Sang, on the other hand, argues against 
excessive pruning of the resinous tribe of trees as injiu-ious to the health of the tree and the 
soundness of its timber. Elies, also, agaidencr of scientific acquirements, and extensive 
experience in England, liis native country, and in Scotland and Ireland, would never 
prune the pine and fir tribe at all, unless when very young, and when the side shoots 
could be pinched off with the finger and the thumb. At a more advanced age, if com- 
pelled by circumstances to prune, he would only shorten' tlie extremities of the fronds. 
Of two trees, pines, firs, cedars, or larcl'.es, the one pruned and tlie oUier unpruned, 
there will be found, he says, most timber in the trunk of the uiiprimed one, vvliile the 
branches are so much in addition to the value of the tree. He excepts, of course, those 
cases in wliich fronilose branches take a ramose character, in consequence of the tree 
standing alone, as is frequently the cjise with the cedar of Lebanon, and sometimes with 
the Scotch pine. 

3992. Our oivn opinion with resjiect to pruning the rcsi/ioiis trees is in accord with 
that of Elies and Ouickshank ; and as to hard and soft woodeil leaf trees, wc think 
Cruickshank s practice and rule unexcei^tionable. We would prune l' -' last description 
of trees much less than is gt'ueially done, and leave the jnne and fir tribe in a great 
measure to nature, taking care, however, to thin betimes and occasionally from infancy 
till the maturity of the trees. We have no doubt of this, that when tlie larch and Scotch 
pine trees planted in the end of the last century, and severely pruned for the first twenty 
or twenty-liv'e year's of the present, shall come to be cut down and sawn up, their timber 
will be found full of faults, and of very little value, compared with timber of the same 
sorts from natural and unpinmed w'oods, foreign and tlomestic. 

3993. inth respect to the vninncr of pruning, ^>.mg observes, “ Where straight timber 
is the object, both classes in their infaiic) should be feathered from the bottom upwai’ds, 

keeping the tops light and spii-al, something 
resembling a young larch {/Ig, 59d. a). The 
proportion of their lops should be gradually 
diminished, year by year, till about their 
twentieth year, when they should occupy 
about a third pai t of the ht‘ight of the plant ; 
that is, if the tree be thirty lect high, the top 
should he ten feet (ft). In all cases in prun- 
ing ofl’ the brandies, the utmost caix* must be 
taken not to leave any stninps slicking out, 
but cut them into the quick. It i*s only by 
this means that clean liinher can he [irocured 
for the joiner ; or sliglitly stemmed trees to 
please the eye. It is a very general jiractice 
to leave snags or stumps (r) : before the bole 
can be enlarged sulficiently to cover these, 
many years must elapse ; the stumps in the 
mean time become rotten ; and Uie conse- 
quence is, timber whicli, when sawn up (d), 
is only fit for fuel.’* 

399't. The general seasons of pruning are 
winter and spring, and for the gean or wild cherry midsummer, as it is found to 
gum very much at any other season. Pontey says, “ As to the proper seasons of 
pruning, there is only one difficulty ; and that is, iliscovering the wrong one, or the 
particular time that trees will bleed. Only two trees have been found which bleed 
uniformly at certain seasons, namely, the . "camore and fir, which bleed as soon as 
the sap begins to move.” 'Plicre is, however, one season for pruning unquestionably 
preferable to all others, as far as the welfare of the tree, and the soundness of its 
future timber, is concerned. It is well known to physiologists and observing gardeners, 
lliat when the sap is returning, wounds heal with the greatest rapidity. lienee, in 
all plants which arc difficult to strike from cuttings, the gardener makes choice of the 
point of a shoot in that particular stage of matunition when the sap is returning ; that 
is, when the base of the shoot is beginning to assume a ligneous character. This, in 
hardy trees, is uniformly a week or a fortnight after midsummer, and it will he found 
that the wounds made by cutting off bifuiches at that season, or any time within three 
weeks after midsummer, will, in tlie course of four or five weeks, be partly covered witli 
a callosity proceeding from the lips of the wound. Wounds made by cutting branches 
oflT ^ same trees, five weeks after midsummer, will remain without the slightest indi- 
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cation of healing at the edges till ilie following spring ; and if the tree is delicate, or the 
winter severe, they will then be in a worse condition than if they had not been pruned 
at all ; the lips of the wounds will have begun to decay. The only seeming contradiction 
to this general law in trees is w'here what are called second growths are produced, as in 
the oak and some other trees, and in such cases there is of course a second returning 
sap, for the same reason th.-it there was at first. ((7ard. Mag. vol. vi. p. 94.) 

.S995. In spring pruning, liosist when bleeding takes place. Asa general rule, Potitey thinks “ summer 
preferable to winter pruning; because, in prop«irtion as wounds are »nade early they heal so much more 
111 the same season ” {Forest Pruner^ S;tng susp<Mids prenuig from the end of February to the 

middle of July, but carries it on during every other month of tliii >ear ; pruning the wild cherry, or any 
other tree very apt to gum, only in July and August. {Plant. Kat. 

3996. With respect to the implernents to be used, Sang observes, “ In every case where 
the knife is capable of lopping oil* the l.mnch in question, namely, in the pruning of 
infant plants, it is the only instrument necessary. All other branches should be taken olf 
by the saw. A hatchet, or a chisel, should never be used. Every wound on the stem or 
bole should be quite into the quick, that is, to the level and depth of the bark ; nor 
should the least protuberance be left. The branch to be lopped off’ by the saw should, 
in all cases, he notched or slightly cut on the under side, in order to prevent the bark 
from being torn in the fall ; and when the branch has been removed, the edges of the 
■W’oiind, if anywise ragged, sho^uld be pared smooth with tlie knife. If the tree be vigorous, 
nature w'ill soon covei the wound with the hark, without the aildition of any pl.ister to 
exclude the air. In the shortening of a strong brancli, the position of which is pretty 
upiight, it should be observed to draw the saw obliquely across it, in such a manner as 
that tJie face of the wound shall he incapable of retaining moisture; and afterwards to 
smooth the edges of the hark with a knife.” {Plant. JCal. ItSl.) In every case where 
the branches are too large for the knife, J*ontcy iirefcrs the saw, as the best and most 
expeditions instiument; and one, the use of which is more easily acquired by a labourer 
tlian that of either the bill or axe. In “ large work” he uses the common carpenter’s 
.saw; for smaller branches, one wdtli somewhat finer teeth, with the plate of steel, about 
twenty inches long. 

3yi}7 The pruning of all tfedduous trees shoutd he begun at the top, or at least those branches which 
are to be removed tli(>iico should never bo lost sight of “ ll.tving lixed upon wliat may bo deemed the 
best hhoot (or a lea<l(‘r, or that by which the t>tein is most evidently to be elongated and enlarged, every 
other braneli on tlie plant should be rendered Mibservient to it, either by removing them instantly, or by 
shortening them ^^ hcre a plant has brain hed into two or more rival .stems, and there are no other very 
stioiig branches upon it, nothing more is riYiuiied than simply to lop oil' the weakest clean by tlie boh', 
leaving only the strongest ainl most promising shoot If throe or four shoots or branches bo contending 
tor the aseoindency, they should, in like manner, be lopped off, leaving only the most promising If any 
of the branches which have been loll i.iitlier tlown on the bole of the niant at former prinipigs have become 
very strong, or have extended tlieir extremities far, they should ciiner be taken tlean off' by the bole, or 
be .shortened at a proper distance ftoia it, observing always to slioiten at a lateral twig ot cmisulcralilo 
length. It is ot importance that the tree be equally poused; and, Iberetoic, if it have stronger branclu's 
on the one side than on the other, they .should either be removed or be shortened Thius, a properly 
tr.iined tree, under twenty teet in height, should .ippear light .mil spiral, fiom within a yard or two of 
the grouiHi to the upper extremity, its stem being tiirinshed with a modiT.ite number of twigs and 
small branclie.s, in order to di t.mi the .sap, and eirciilate it more equ.illy through the pl.int 
sons The snbsi (inenf p) uniugs offices of //ns .Mzr, standing in a close jilantation, will require much 
less attention ; all tli.it is wanted will consist in keeping their leading shoots single From the want of 
air, their later.il bianchi's will not be allowed to extend, but will remain as twigs ujion the stem These, 
howi'ver, tieqiu'iitly become dead branches ; and it such were .illow ed to remain .at all on the trees,. they 
would infallibly pioduce bleIllI.^lles ( ah ul.ited greatly to dimini<-h the value of the timber : lienee the im- 
propriety ot allowing any branch to die on the bole ot n tree; indeed, all hranclies should be removed 
when they arc alive , such a methoil, to our knowledge, being the only sure one to make good timber. 
P'roin these cireumslaiices, an annual pruning, or at least an annual examination, of all torcsta is neces- 
sary. {Plant Kat.) 

JblW. lhadtug down such non-resinous trees as stole, we have already stated to be an important oper- 
ation After the trees have lieei. three or tour years planted, Sang direcLs, that “ such as have not begun 
to grow freely should be he.ailed down to witliiii three or lour iiiebes oi the ground The cut must be 
m.^de witJi (he pruning-knife in a .sloping direction, with one effort Great rare should be biken not to 
bend over the tree in the act of cutting. By so bending, the root may be split, a thing winch tixi often 
happens 'J'he operation should he performed in Man li, and not at an earlier period of the season, because 
the wounded part might receive much injury from the severe w'eatlier in January and Febru.ary, and 
the expected shoot be thereby i>revciited Iroin rising so strong and vigorous.” {Plant. Kol 2ff7.) liulTon, 
ill a Memorial on the Cultuie qf ) Ponds, presented to the French government in 1742, says bcha.s repeated 
this experiment .so often, that he considers it as the most useful iiractice he knows in the culture of 
woods. 

4<J(X). Por the puipo^r qfptoditcmg bends for ship-timber, v.arious modes of pruning have been proposed, 
as such bends alw.ays tetili the liiglicst price. According to Pontey, ” little is hazarded by saying, that if 
plenty ot long, clean, straight, Iree-gruwn trees could be got, steaming, and a screw apparatus would 
foim bends.” 

4<X)1. Monteith, a timber valuator of great experience, and in extensive' practice, says, the value of the 
oak, the broad-leaved elm, and Siiamsh chestnut, depends a good deal o^ their being irookeil, as they are 
all usiHl 111 shipbuilding. He says lie has sein trees succcsstullv traiiied into crooked shapes of great 
value, ill the following manner : — " 11 you hat can oak, elm, or chestnut, that has two stems, as it were, 
striving for the superiority, lop or prune off' the straightest stem ; and jf a tree that is not likely to be of 
such value be st.uidmg on that side to winch tlie stem left st'cms to iiicliiie,to a horizontal position, take 
away the tree, and thus give the other every chance of growing lionzbiitally. At this time it will be 
neress.ary to take away a tew of the perpendicular shoots off' the hon/oiiBal branch j.and, indeed, if those 
branches, which Is sometimes the case in such trees, seem to contend, take awav most of them ; but if 
they do not, it is belter at this time not to prune over much, except the crooked snoots on the horizontal 
branch, till they arrive at the height of fifteen or even twenty Icct. By this time it will be easily seen 
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what kind of tree it is likely to form : and, if It inclines to groy crooked, lighten a little the top of the 
tree, by taking off a few of the crooked branches on the straightcr side, allowing all the branches to 
remain on the side to which the tree incUncs to crook, to give it more weight, and to draw most of the 
juice or sap that way, and it will naturally incline more to the crook ; at the same time clearing away any 
other tree on the crooked side, that may be apt, with the wind, to whip the side of the tree to which it 
inclines to crook. Also taking away such trees of less value as may prevent it from spreading out to the 
one side more than to the other.” He adds, “ I have myself tried the experiment with several oak trees 
at about twelve feet high, that were a little inclined to crook, and that had also a main branch inclineil to 
a horizontal position. In the course of less than twenty years, 1 had the pleasure of seeing some of these 
very trees grow so very crookt'd that the branch would work in with the mam stem or liody of the tree, 
to a complete knee or square, which is the most valuable of all trees ; and, as ten trees of crooked oak are 
required for one straight one, it is of the most essential consequence to have crooked oak trees ; and, besides, 
an oak tree, properly crooked, that w’lll ansurer for a large knee (say the mam branch, to be fit to work 
in with the body or trunk of the tree without much waste of womI), is nearly double in value to the same 
number of feet ot a straight tree; and, indeed, knees of oak are extremely scarce, and diflicult to be got.” 

4002. Pontcy ” knows of no way by which bends of tolerable scantlings (knees excepted) can be pro- 
duced with certainty and little trouble, but from a side branch kept in a bent position by the branches ot 
another tree or trees overhanging its stem.” (^Forest Piunu , 174.) 

4003. Coppice iroodsj in so far as grown from poles or ^ark, require pruning on the 
same principle as timber trees, in order to modify the ligneous matter into stem, and 
produce clean bai'k. In as far as they arc grown for fence wood, fuel, or besom spray, 
no pruning is required. 

4004. Osier holts require the laterals to be pinched ofl’ the shoots intended for hoops ; 

those of the basket-maker seldom produce any. The stools, also, leqiiire to be kept free 
from dead w'ood, and stinted knotted protuberances. * 

4005. Hedges require side pruning, or switching, from their first planting, so as gra- 

dually to mould them into “ the wedge shape, tapering from bottom to top on both sides 
equally, till they meet in a point at the top. Two feet at bottom is a siiflicient breadth 
for a five feet hedge ; a greater or less height should have the bottom wader or narrower, 
accordingly. In dressing young hedges, either of the deciduous or evergreen kinds, 
the sides only should be cut till the hedge arrives at the jiroposed height, unless it he 
necessary, for the sake of shelter, to cut tlieir tops o\er, in order to make the hedges 
thicker of branches. Such cutting of the upright shoots, however, is not of any great 
u.se in this respect ; because every hawthorn hedge sends out a number of side shoot.s, 
which, ‘if encouraged, by keeping llic top wedge-shaped as above, will make it abun- 
dantly thick.” 417.) in pruning hedges, some use shears; but the hedge- 

bill is the most projier instrument, producing a smooth unfractiircd section, not so apt 
to throw out a niimher of small useless shoots which generally follow the crushing cut 
of the sheers. 

4(X)G. Hedge-row trees require to be pruned to a tall, clean, erect stem, as at once 
producing more timber, and doing least injury lo the ground under their drip and 
shade. 

4007. Trees in strips for shelter, or 5cree7is for concealment, ought to be furnished with 
branches, from the bottom upwards; unless undergrowtli supply this deficiency. Where 
this is not the case, care should be had that tlic trees be pruned into conical sliapes, so 
as that the lower liranches may be as little as possible excluded from the influence of 
the weather by the upper ones. 

4008. Trees for shade, where shelter from winds is not wanting, .should be pruned to 
ample spreading heads with naked stems; the stem should be of such a height that iJie 
sun’s rays, at midday, in midsummer, may not fall within some yards of the base of the 
trunk ; thus leaving under the trees, as well as on their shady side, a space for the repose 
of men or cai-tle. 


SuasECT. 5. Thinning young Plaiitalions* 

4009. The properly thinning out of plantations, Sang observes, “ is a matter of the 
first importance in their culture, llowxwer much attention be paid to the article of 
pruning, if the plantation be left too thick, it will be inevitably ruined. A circulation 
of air, neither too great nor too small, is essential to the welfare of the whole. This 
should not be w^anting at any period of thegr 'wth of the plantation ; but in cases where 
it has been prevented by neglect, it should not be admitted all at once, or suddenly. 
Opening a plantation too much at once, is a sure way to destroy its health and vigour. 
In thinning, the consideration which should, in all ca.scs predominate, is to cut for the 
good of the timber left, disregarding the value of the thinnings. For, if we have it in 
our choice to leave a good, and take away a bad plant or kind, and if it be necessary 
tliat one of the two should fall, the only question should be, by leaving which of them 
shall wc do most justice to the laudable intention of raising excellent and Aill-sJzcd timber 
■for the benefit of ourselvps and of posterity ? The worst tree should never be left, but 
with the view of filling up an accidental vacancy." 

^0. tSaimoitt from observations on the most orderly and thriviiifr plantationfl at Woburn, deduces the 
Ibllowing rule for thiiniing : — ** Keep the distanre of the trees from each other equal to one-fifth of their 
In the application of this rule for thinning, it in evident that each individual tree r«n never lie 
comply; lor the original distance (cvci\at planted in the most regular order) will allow only of 

/ 
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certain modifications, by taking out evgry other brce, and so on ; but oven if the obtaining of such 
oqiiat distance were practicable, experience would show that another way should be preferred, of which 
the eye must be the judge, by taking out such trees as are least thriving, stond nearest another good 
tree, &c &c. ; at the same time keeping in view the rule prcsciibcd. By measuring a chain square, or 
any quantity of land, and counting the trees thereon ; then trying the height of two or three trees in that 
quarter, and taking one fitlh of such for the distance, it wouid be readily seen how many trees should 
be contained in the piece measured : or the practice may more simply be regulated by taking the distance 
of eight or ten trees added together, the average of which should be equal to a filth of the height of the 
trees.” {Smith's Mcchantes, vol li. p. 3i)8.) 

'4011. In thinning mixed plantations, the removing of the nurses is the first object 
which generally claims attention. This, however, shoiiM be cautiously performed • other- 
wise the intention of nursing might, after all, be thwarted. If the situation be much 
exposed, it will be prudent to retain more nurses, although the plantation itself be rather 
crowded, than where the situation is sheltereiL In no cases, however, .should the nurses 
be suffered to overtop or whip the plants intended for a timber crop*; and for this reason, 
in bleak situations, and when perhaps particular nurse plants can liardly be spared, 
it may be sometimes necessary to prune off the branches from one side entirely. At 
subsequent thinnings, such pruned or disfigured plants are first to be removed ; and then 
those wliich, from tlicir situation, may best be dispensed with, 

4012. At what period qf the age of the plantation the nurses are to be removed, cannot easily be deter, 
mined ; and, indeed, if the nurhos chiefly consist of larches, it may with propriety be said, that they 
should never be totally removed, while any of the other kinds remain For, besides that this plant is 
admirably ealeulated to compose part ol a beautiful mixture, it is excelled by few kind.s, pernaps by 
none, as a timber tree But when the nurses consist ot inferior kinds, such as the mountain ash or Scots 
pine, they slioiild generally be all moved by the time the plantation arrives at the height of fifteen or 
twenty feet, in order that tiie timber trees may not, by their means, be drawn up too weak and slender, 

40KJ liejoi e this time it may probably he necessary to thm out a part if the other linds. The least 
valuable, ami the least thriving plants, .should first be condemned, provided their removal occasion no 
blank or chasm ; but where tins would happen, they should be allowed to stand till the next or other 
subsequent revision. 

401 1 At what distance of time this revision should take place cannot easily be determined ; as the mat. 
ter must very much depend on the circumstances of soil, shelter, and the state of health the plants may 
he in. In general the third season alter will be soon enough ; .and if the plantation be fTom thirty to 
forty years old, .ind in a thriving state, it will require to be revised ag.iin, in most cases within seven 
years But one invariable rule ought to prevail in all cases, and in all situations, to allow no plant to 
overtop or whip another. Respect should be had to the distance of the tops, not to the distance of the 
roots, ot the trees ; for some kinds require more head room than others, and all trees do not rise per. 
pendicular to their roots, even on the most level or sheltered ground. 

4()l'i. With respect to the final distance to which trees, ttifiiiliiig in a mixwl plantation, should be 
thinned, It is hardly possible to prescribe fixed rules, circumstances of health, vigour, the spreading 
nature ot the tree, and the like, must determine Whether the trees are to be suffered to stand till 
full grown, which of tiie kinds the .soil seems best fitted for, whether the ground be fiat or elevated ; 
and whether the situation is expos'd or sheltered, are all circumstances which must influence the 
detcriniiiation of the ultimate distance at which the trees are to stand. It may, however, be said, in 
general, that if trees be allowed a certain distance, of from twenty-five to thirty feet, according to their 
kinds and manner of growth, they will have room to become larger timber. 

4016 Poniey shows, tliat forty feet distances are necessary (or only about twenty-seven to the acre) to 
the unassisted growth of large oak trees, owing to the flat, spreading, and close form of their heads ; but 
that the properly trained, open, high, and corneal heads of such trees will admit of their standing at 
twenty-five feet distances, or about seventy trees on the acre, and of the most profitable kind. Wliat 
au inducement to pruning and management I {Farcy's Derbyshire, voL i. p 289.) 

4017. riantalions of Scots pine, if the plants have been put in at three, or three and 
a half, feet apart, will require little care until the trees be ten or twelve feet high. It is 
necessary to keep such plantations thick in the early jiartof their growth, in order that the 
trees may tower the faster, and push fewer and weaker side branches. Indeed, a pine and 
a soft wood plantation should be kept thicker at any period of its growth, than plantations 
consisting of hard wood and nurses already mentioned ; and it may sometimes be proper to 
prune up certain nurse plants, as hinted at above (401 1 .), for nurses in a mixed i>ltintation. 
Those pruned-up trees arc of course to be reckoned temporary plants, and are afterwards 
to be the first thinned out ; next to these, all plants which have lost their leaders by acci- 
dent, should be condemned; because such will never regain them so far as afterwards to 
become stately timber; provided that the removal of these mutilated trees cause no ma- 
terial blank in the plantation. Care should be taken to prevent whipping ; nor should 
the plantation be thinned too much at one time, lest havock be made by prevailing 
winds ; an evil which many, through inadveitcncy, have thus incurred. This precaution 
seems the more necessary, inasmuch as Scots pines, intended for useful large timber, are 
presumed never to be jilanted except in exposed situations and thin soils. At forty 
years of age, a good medium distance for the trees may be about fifteen feet every way. 

It may be worthy of remark, that after a certain period, perhaps by tlic time that the 
plantation arrives at the age of fifty or sixty years, it will be proper to thin more 
freely, in order to harden the timber ; and that then this may done with less risK of 
danger, from the strength the trees will have acquired, than at an earlier period ; but still 
it should be done gradually. 

4018. Plantations of sprttce and silver firs, intended for large useful timber, should 
be kept much in the manner above stated, both in their infancy and middle age. As 
already remarked, planting and keeping them as thick as is consistent with their health 
are tlie best means of producing tall, straight, clean stems, and valuable timber. When 
planted for screens or for ornament, they require a different treatment. To larch 
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plantations, the above observations will also apply, ^and indeed they are applicable to 
plantations of all kinds of resinous trees. 

4019. The exposed fuar^n of alf young plantations should be kept thicker than the in- 
terior. The extent to W'hich this rule should be carried must be regulated according to 
the degree of exposure of the situation, the age of the plants, the tenderness of the kinds, 
and other circumstances.*’ 

4020. The proper season for thinning is autumn, or very early in the spring, where 
the trees arc to be taken up by the root and replanted elsewhere ; winter for thinning 
for timber and fuel : but such trees as are valuable for their barks should be left un- 
touched till the sap rises in April or May. 

4021 . Copse-woods require tliinning when young, like other plantations, and when once 
established the stools require to be gone over the second year after cutting, and all 
superfluous suckers j«nd shoots removed. This operation should be repeated annually, 
or every two or three years, in connection with pruning, till within three or four years 
of the general fall of the crop. 

Sect. VI. Improvement of Neglected Plant ations^ 

4022. Neglected and mismanaged plantations will include tlie greater number in Bri- 
tain. The artificial strips and masses have generally never been tliinned or pruned ; 
and the natural woods, or coi)se-uoods, have for the most part been in.p“operly thinned 
or cut over. It is often a cliflicult matter to know what to make of such cases, and 
always a w’ork of considerable time. Trees,” Sang observes, “ however hardy their 
natures may be, which have been reared in a thick plantation, and consequently have 
been very much sheltered, have their natures so far changed, that, if they be suddenly 
exposed to a circulation of air, which, under different circumstances, would have been 
salubrious and useful to them, they will become sickly and die. Hence the necessity 
of admitting the air to circulate freely among trees in a thick plantation, only gradually, 
and w'ith great caution,” This precaution is paiticularly necessary in thinning plant- 
ations of Scotch pine. Trees which have been screened by each other for forty or 
fifty years, cannot bear the loss of their near neighbours. 

4023. A plantation ivhl'h has becotne close and crowdedy having been neglected from 
the time of planting till perhaps its twentieth >ear, should only have some of the 
smallest and most unsightly plants removed; one, perhaps in every six or eight, in the 
first season ; in the following season, alike number may be removed; and in two or three 
years afterwards, it should be gone over again ; and so on till it be sufficiently thinned. 
It wdll be proper to commence the thinning at the interior of the plantations, leaving 
the skirts thicker till the last ; indeed, the thinning of the skirts of such a plantation 
should be protracted to a great length of time. With thinning, pruning to a certain 
extent should also be carried on, “ If the plantation,” Sang observes, “consists of pines 
and firs, all the rotten stumps, decayed branches, and the like, must be cut off close by 
the bole, it will be needful, however, to be cautious not to inflict too many wounds 
upon the tree in one season ; the removing of these, therefore, should be the work of 
tw'o or three years, rather than endanger the health of the plantation. After the removal 
of these from the boles of the firs and larches, proceed every two or three years, but with 
a sparing hand, to displace one or perhaps two tiers of the lowermost live breanches, as 
circumstances may direct, being careful to cut close by the trunk, as above noticed. In 
a plantation of hard w^ood, under the above circumstances, the trees left for the ultimate 
crop are not to be pruned so much at first as might otherwise be required ; only one or 
two of their competing branches are to be taken away, and even these with caution. If 
it be judged too much for the first operation to remove them entirely, they may be 
shortened, to prevent the progress of the competition ; and the remaining parts may be 
removed in the following season ; at which time, as before observed, they must be cut 
close by the bole. [Plant* Kal. 4G7.) W^e cannot agree to that part of these directions 
which respects the removal of “ perhaps two tiers of the lowermost live branches ; ” but, 
paying great deference to the opinion of Mr. -^ang, we have judged it right, in a work 
of this nature, to lay it before our readers, and allow them to judge for themselves. 

4024. The operation of thinning and pruningy thickening or fiUii^ upy or rcncvi^ing portionii that 
cannot be profitably recovered, should thus go on, year after year, ns appearances may direct, on the 
gener^ principles of tree culture; and for thi& purpose, the attentive observation and reflection of a 
Judicious manager will bo worth more than directioiis which must be Kiven with so much latitude. 

4025. Ponteyhas sliced various errors in Kennedy’s Treatise on Plantingy and even in S.ing’i4 Kalen- 
d!ar, on the simple subject of distances, which have originated in their giving directions for anticipated 
cases which had never come within their experience. “ Most people," he says, take it for granted, 
that if trees stand three feet apart, they have only to take rut the half to make the distances six feet, 
though, to do that, they must take down three times as many as they leave. By the same rule, most 
peo^ would suppose that twelve feet distance was only the double of six ; but the square of the latter 
IS only ^irty-six, while that of the former is one hundred and forty-four, or four times the latter ; so 
that* 10 bring six feet distanceirto twelve, three trees must be removed lor every one left " {Profitable 
PiasUer, 856 ; and Forest Pruner^ 21.) 
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4026. Co2}sc-woods are sometimes improved by turning them into woods, wliich reqaire^i 

notliing more than a judicious selection ami reservation of 
^ \|,7 the strongest of those shoots which proceed from the stools, 

and which spring more immediately from the collar. But a 
greater improvement of copse- woods consists in cutting over 
Vnll overgrown and protuberant stools by the surface of the 

A CA^r* 595. Of h, c, d), which has been found by Mon- 

” teith completely to regenerate them. The operation is 

■ performed with a saw, in a slanting direction, and tiie 

f. young shoots, being pr operly thinned and pruned, soon 

^ establish themselves securely on the circumference of large 

' ---- - -ic.. and perhaps rotten-hearted roots. {Forester's Guide, 60.) 

4027. ' Neglected ked^e-row timber may be improved l)y priming according to its age. 
Blaikie recommends what he calls foreshortening, or cutting-in, as the best method 

,y bothfor young and old hedge -row 

timber. “ This operation is per- 
\ ^ formed by shortening the ovcrlux- 

u riant side-branches {Jig. 596. a), 
^ them to a stump, 

1 snag-prunnig ; on the con- 
— ^ extremity only of the 

branch should be cut off, and the 
y~>i i amputation effected immediately 

an auxiliary side- 

V- h springs from the branch on 

^ 1 ^ ^ I ' V* whicli the operation is to be per- 

formed (/.) ; this may be at the 
distance of two, four, or any otlier 
number of feet fiom the stem of 


-X- 


7-M 






the tree; and suppose the auxiliary branch wdiich is left (nhen the top of the branch is 
cut off) is also over-luxuriant, or looks unsightly, it should also be shortened at its 
sub-auxiliary branch, in the same manner as before described. The branches of trees, 
pruned in tliis manner, are always ke^it within due bounds ; they do not extend over 
the adjoining lantl, to the injury of the occupier, at least not until the stem of the tree 
rises 'to a height (out of the reach of pruning), when the top branches can do compara- 
tively little iiijury to the land. By adopting this system of pruning, the bad effects of 
close pruning on old trees, and snag-pruning on young ones, will be avoided, the country 
will be ornamented, and the conununity at large, as well as individuals, benefited.” 


Sect. VII. Treatment of Injured and Diseased Trees. 

4028. With respect to leoiinds, bruises, casualties, and defects of trees, such small wounds 
as are required to be made by judicious pruning, easily heal up of themselves ; large 
wounds, by amputation of branches above six inches in diameter, should, if possible, 
never be made. Even wounds of six inches diameter or under will heal more quickly 
by the application of any material that excludes the air and preserves the wood from 
corruption ; and we agree with Sang in recommemling coal-tar, or the liquor produced 
from coals in manufacturing gas. It is, however, less ftnourable to the progress of the 
bark over the wound than a coating of clay or cow- dung covered w'ith moss to keep it 
moist, Pontey reconiineiids putty and tw'O coats of paint over it. In case the wood, 
at a bruised or amputated place, has by neglect become already corrujited, tlie rotten or 
dead wood is to be pared out quite into the quick, and Uie wound is then to he dressed 
w’ith tar or clay, covered with a piece of mat, sacking, or moss. A w'ound, hollowed out 
as above, may at first appear an unsightly blemish ; but, in subsequent years, nature 
will lay the coats of wood under the new-formed bark thicker at that place ; and pro- 
bably may, in time, fill it up to be even with the general surface of the tree. 

4029. y/d fractures, by whatever means produced, arc to be managed as the circum- 
stances of the case require. If a large branch be broken over at the middle of its 
length, it should be sawn clear off close by the lateral which is nearest to the bole of the 
tree : but if there is no lateral, or branch capable to carry forward the growth, cut the 
main or fractured branch in quite to the bole. In botli cases, treat the wound as above 
recommended. 

4030. Interior rotting, arising from the dampness of the soil, cannot, by the art of man, 
be cured ; though it might have been prevented by timely draining. The hearts of trees 
frequently rot, where there is no excess of moisture, and especially of such as have be^n 
produced from old roots left in the ground by a previous felling. Such roots, when in 
good ground, send up very great shoots, with few leaves in proportion to their size ; from 
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tile ab9enc|^ of^a profunon of thtee, properly, to* concoct the juicee $o abundaatiy sup* 
r plied Jl>y the rootSj the fibre '6f- the woPd is joese^anu imperfect; tlie next season will 
pjroduce^more Teaves in proportion to the supply of jiiices, yet not a sufficient number 
for making dipber ; several years may pass before tills event will arrive : tliis crude and 
ill^gested timber, disposed to premature decay, is the foundation over which subsequent 
coatings of wood arc laid . yet, however perfect tliese may be, they do not prevent the 
, progress of decomposition going on in the interior. Nature thus teaches how necessary 
numerous leaves are to the preparation of the solid wood ; the cotyledons and subsequent 
leaves of a one-year old tree are a thousand times greater, compared with its solid con- 
tent^ than arc the leaves to tlie solid ^contents of tlie first year’s slioots from.|K>ots like 
' the above. Sang. 

4031. Shakes often arise from the weight and multiplicity of top branches, and might 
have been prevented by timely pruning. Shakes or rents in the boles of trees, however, 
often happen where there is no excess of tops. Sometimes tlie lain, running down from 
the branches, wets one part of the bole, while tlie rest is compaiativcly dry. If tliis cir- 
cumstance is succeeded by an intense frost, before tlie wetted side becomes dry, the bole 
may be rent for a lengthy and pci liaps to tlie depth of the core. Shakes or rents, like 
the above, are difficult to cure. The best method of hel[ them is to trace out their 
upper extremity, caulk it up with oakum, and pitch it over, to prevent the rain descend- 
ing tliat way in future. (Sang.) 

403t2. 7/1 cases of hollovmrsSi Pontey recommends probing to the bottiym, letting out 
tlie water, if any, A^ith an auger, drying the cavity with a doth, filling it with dry sand, 
plugging it with wood and oaivum, and then painting it over. 

i)33. Stems or branches decorticated by lightning or otherwise, if the soft wood is not 
much injured, will heal over and become covered with bark ; and this the more certainly 
and rapidly if the air be excluded by a coating of adhesive matter, as cow-dung and quick- 
lime, or by tying on moss or bandages of mat or cloth. tPontcy gives an instance in '« 
which such treatment was successful in the case of an apple tree. {Pruner, 230.) We 
have witnessed it on an extensive scale on the trunk of a pear tree ; and we are informed, 
on the best anthorify, of other cases now under progress, in the government garden of 
the Luxembourg, at Paris. 

4034. lathered or decayed tops may arise from age and Iiiclpieut decay ; but also^ as 
pontey states, from irnpiopor pruning, or the want of it. Wo often see it from the im- 
proper pruning of elms, which, after having been dose primed to their summits' for many 
years, are left entiicly to nature ; in that case they branch out luxuriantly below, and the 
top withers. By neglecting to thin out the brandies on the stems of iion-resinous trees 
the same effect^may be produced. 

4035. Shunted bushy tops, on very tall naked stems, show a Aefloiency of nourishment, 
from these circumstances ; and those on short stems from defects of the soil. Obliquely 
placed misshapen heads, in detached trees, coiumonly proceed from the same causes and 
from want of shelter. Sunted growth, botif in -tops and stems, is alfio produced I>y ivy, 
and hy lichens, mosses, mistletoe, and other parasites. Ivy compresses the bark, and 
jprecludes its expan’sion, as well as excludes air and moistiire, by which the outer bark 
becomes rigid and corky. — Happily, both men and tregs will live a long time under the 
inflqence l^th of deformity and disease. 

4036. Excessive exudations of gum and resins are peculiar to resinous and some other 
treea^hen over-pruned, or pruned at improper times. Mildew', honey dew, and blight, 
tluree popular names applied to the effects of certain insects of the A'phis kind, attack the 
oak, beech, poplar, and many trees : all that can be said is, if proper regimen has been 
regularly attended to, tiees will overcome these and all other enemies. 

4097. Insects and vennm. Almost every tree has fb particular insect of the Ilemiptc- 
rems and Dipterous families, and many of the Coleoptcra arc common to all. The foliage 
of the small-leaved elm of hedges is often almost entirely destroyed in the early part of 
the season by Tcuthrcdinidflc ; atid those of the larch and Scotch pine have ma- 

terially in some seasons fiom aphides. The A'phis laficea L. ( Eriosdmgl ol^each) in.^ 
creased to an alarming extent, from 1800 to aS02, on the larch, on acqwat of^bree dry 
seasons following each other ; but, though it retarded tlicir growths ^ nliimately de- 
stroyed veiy few trees. Sang says, he has known it since 1785 ; that it l||iilties more than 
iigiires tlie tree, and is now (1813) thought Jjttlc of. indeed, almost every species of 
tre#4l)iafr ^^611 kpown to have suffered in some' one season or more, and in particular dis- 
insects ; for wnich, on so large a tole, there seems to be no ai^licablc lemedy^ 
p^ently waiting till their exefess, or the Increase of other vermin tifeir nttni^ enemies, 

^ 4^ change of seasons, causes them to disappear. Trees properly cultivated and managed 
tftirispfctly overcome such enemies* Thb hare is well 'k^owmto be ^injurious ta young 
especially to laburnums, gnawing offtlieit bark. Coating tjieir stems with 
urines ftesh from the cow^liguse, is >aid^to be an remedy: It ma/bc 

a brush to the height of two feet ; a bhrrow-lbad will suffiibfor a" hundred 
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ensures tit l^ast; ye«»** iMttL.in CtM* ^tni. Mpth. it, 1900 *" ^ ) 

$SCT. VIII/’ Troi^iicH ^ Trees, cuul their Preparation Jhr tTse or S&te» ' 

40Sd. The <*rdinafy proihlcts of trees made use of in the art^ are leaveSi |)runu)gB or 
spray, thinnings, seeds, flexible shoots, bark, branches, roots, and trunks.^ Trees also . 
aflfb^ sap for wine and sugar, and extract for dyeing ; but ^these products are of too 
accidentflil or refined a nature for our prcbent purpose. 

40S9. brhbsh-wood or spra^ of trees may be burned into charcofd, substHuted'ibr 
thatch in roofing cottages, used as common fuel, formed into fences, or distilled 
pyrolignous acid. Sofne sorts, also, as the spray of the oak, the willow,, the birch, 
the mountain ash, and others, may be used in tanning. In a green stater wHh 
leaves on, the spray of tlie dm, the poplar, the lime, aiul others, may be used iafe^duig 
cattle ; or the spray may be dried like hay, and stacked for tlinl purpose, as in Sweden ; or 
it may be rotted for manure. The spray of all trees not resinous may be used in 
the (hbtiUation of pyrolignous acid. Tlusacid is much list’d in calico-printing workaf- 
and, according to Monteith, sold in 1819, in tlic neighbourhood of Glasgow, at from 
1 /. 2s, to U, lOf. per ton. The distiUatioii is carried on in a cast or malleable iron 
boiler (fg. 5 97.), which should be from five to seven feet long, throe feet wide^ and 



say four feet deep from the top of the arch, built \^itli fire-brick. The wood is split 
or round, not more than tliree inches square in thickness, and of any length, Sb As to 
go into the boiler at the door. When full, the boiler door (6) is properly secured^ to** 
keep in the steam ; then the fire is» put to it in the furnac'e below, and the liquid ComOfi 
off in the pipe abo\c (rf), which is condensed in a worm, in a stand (e) filled ;pith 
cold water, by a spout (f), and empties itself, first into a gutter below (g), and from 
it is let into barrels, or any other vessel ; and thus the liquid is prepared. One £nglii|h 
ton weight of any wood, or refuse of oak, \H11 make upwards of eighty gallons of the 
liquid. There is also a quantity of tar extracted, which may be useful in ship-building*^ 

( Cfard. Mag. vol. ii.) 

4040. 7%c iAtnmngs, when not beyond a suitable age, and taken up properly, aiMi at ^ 

a proper season, may be planted in other situations, or as single trees and groups ; wthef * 
may be use<l as hoops, hop-poles, polc^ for garden training, for fencing, for props ill 
colBeiiea f and tor a great variety of purposes ; those of wluch the bark is usefvd fixr 
tanning nobbe cut down or rooted up till Moyi but the othefib at any time during < 

winter* It IS emmuon to sort them into lots, according to their kind or size ; and to frggot ' 
up the spray bosom stuff, or for distilliug for bleachers* liqui^. 

4041. The see^lf of trees in general cannot be considered of much use beyond o|t < 
Contmuing the spedes. The ^eds of th^^oak, beech, and sweet chestnut, hov^ever, juu 
valuable for feeding swine, and where they abound may either be swept together after they 

audoarriedgwayand preserved dry in lofts or collars for mat purpose ; or, if 
cin^pmttancea fwe ftvourablc, swine may be ’driven ufider the trees to ooUeet < 

Th^ knd other seeds, as the haw hpd holly, are eatqn by deer. The seeds of the trseai ^ 
i^entiotftd, and of alft|ie^inoiM tribe, are in^neral demand by the nurseiyinhi^l^^^ » 
the purposes of ; anft th^ i^ls ofcdtUCist all other trees and sh|pi^ r 

^limi&d or occasionaL demtind t they^ay also b%c<dlected fop piivmte eowing# <« 
seedt^gmjjldly^en Mk) ui thS and to be coQected in iibe dbd of ^ 
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beginning of winter, with the exception of a few, suci? as the elm, poplar, willow, and on© 
or two others, which ripen their seeds in May and June. 

4042. In osier groundsy willows produce flexible shoots, and, whether intonded for the 
basket-maker or cooper, should not be cut till the second season after planting, in order 
to strengthen the stools : but by tlie third autumn the crop will be flt for the basket- 
maker ; and in the fourth,, plantations intended for the cooper (hoops requiring the growth 
of-two years) will be ready. The seasons for cutting are November and March ; after 
the fbrmer period tlie wounds arc apt to be injured by frost, and after the latter the sap 
is too far advanced ; some is lost by bleeding, and the buds are developed too suddenly 
to admit of proper strength in the shoots. The cut should be made within three buds of 
the point whence the shoot issued, in a sloping direction, and the section on the under- 
sidck In cutting hoop-willows, the swell at tlie bottom of the shoot only should be loft, 
that being furnished with abundance of buds for future growth. After being cut, the 
hoops are trimmed from any side-shoots, and tied up in bundles of a hundred, of six 
scores eacli, which, in 1820, sold for from four shillings to five shillings a bundle. The 
willows are sorted into three sizes and tied in bundles two feet in circumference, within 
a foot of the lower ends. When to be peeled, they are immediately after cutting set on 
their thick ends in standing water, a few inches deep, an l there they remain till the sap 
ascends freely, which is commonly by the end of the succeeding May. “ Tlie apparatus 
for peeling is simply two round rods of iron, nearly half an inch thick, sixteen inches 
long, and tapering a little upwards, welded together at the one end which is sharpened, 
so as that it maybe easily thrust down into the ground. When thus placed in a piece of 
firm ground, tlie peeler sits down opjjosito to it, and takes the willow in the right hand 
by the small end, and puts a foot or more of the great end into tlie instrument, the prongs 
of which he presses togetlier w'ith the left hand, and with tlie right draws the willow 
towards him ; by which operation the bark will at once be separated from the wood : 
the small end is then treated in the same manner, and the peeling is completed. Good 
willows, peeled in the above manner, have been sold, for some seasons past, at from 
six shillings and sixpence to seven shillings the bundle of four feet iu circumference. 
After being peeled, they will keep in good condition for a long time, till a proper 
market be found.” 

40-J2. Copse-woods are generally cut over when the shoots of the stools have attained 
from three to five inches’ diameter at their bases; some grown chiefly for hop-poles, 
and ware or stuff for crates, hampers, or wattled hurdles, are cut over earlier; and 
others, where small timber for fencing and other country purposes is wanted, are 
left later. In some parts of Herefordshire, where the oak grows with great rapidity, 
copse- woods are cut over every twelve years; in the highlands of Scotland, where it 
grow's much '“more slowly, the time varies from twenty to twenty-five or thirty years. 

“ The bark is there considered as Iiaving arrived at its utmost perfection and at its 
highest value, at the age of between twenty and thirty years: under that age, its virtues 
are weak; above it, tlie bjirk becomes coarse, and loses its sap. Another important 
reason for cutting down oak coppice-wood about tlie above period is suggested in the 
Stirlingshire lieport, p. 218. ; namely, ‘that it is a fact established by experience, that it 
will not renew itself, if it remains uncut beyond the space of about forty years.’ 
(Cen. Rep. of Scollandy 218.) Where there is a considerable tract of copse-wood, it is 
common to divide it into i)oitioiiis, in number according to tlie period of cutting. These 
are to be cut in rotation, so that, when the last portion is cut over, the first is again ready 
for cutting. 

4/)44. The seasons for the kinds of trees whose barks arc not made use of, are winter and early m 

spring; but the oak and other trees which are peeled, arc left till the middle of April or May. Birch 
and larch w'nods will peel nearly a inuntb earlier tlian the oak. Should there be no frost, birch and larch 
may lie peeled aiiout the beginning ol April, but the birch is commonly allowed to stand till July, 
and the {leeling ui it is commciu*e<l .alter that of the oak baa been completed. The reason is, tliero is 
an outer skin upon birch-bark w'hich requires to bo taken olf, as it is of no uso to the tanner, and 
renders that part which is of use more dilKciilt to Ixj ground; the month of July is the only tinie at 
which the two barks can be separated with ease, as at this time the juice or sap has made its circu- 
lation througli the tree and bark, and this circumstonrc renders the separation more easy. From the 
beginning of May to the middle of .Inly is the U'‘U.il time for barking the oak. The earlier in the 
spring this operation is pcrforin«l on the oak, lH»th for the growth if a natural wood, and tor the 
bark, the better. Wlicn the sap has begun to rise, the bark will easily bo detached from tlie wf^l, 
ancl it ought then to be taken oft" without loss of tunc ; and, if the whole could be taken off before 
the 1^ is corniiletHy developed, the bark would be better. After the sap has arisen to the leaf and 
new gthwlli, the bark becomes more dry, and requires more beating to separate it from the wood : and 
'hen what is called the black sap is descending the tree, the bark taken off is black, and loses its 
original colour^ at this time also the bark begins to throw off* a scurf, more especially young ^tk 
without much cork on it; this outer skin having less of the proper sap or juice, and being mpeh drier 
when taken off", will weigh loss, and consequently will not be so valuable. If possible, oaks should 
ipe barked by the middle of June, as every ton of biirk taken off after the first of July will be deficient 
twoewt per ton, compared with the same quantity taken off in May or early in June. 

4Q45. The termination of cutting is generally flxeil for the fifteenth day of July, and after this date 
there fchould not be a single stool of oak wood cut that is intended for the growth : and as soon as possible 
After the fifteenth, the whole of the wood and Imrk should be carried away, that the young growths 
Way not lie disturbed or injured, as at this timo they will have made considerable progress ; at any 
TAte, there should neither be wood nor bark remaining within the new cut hag after the qyst of August# 
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nor should eithef hdrsc or cart be permuted to enter it after that period ; for, after the beginning of 
August, oaks make what is termed a Lammas growth, and the future prosperity and health of me coppice 
in a great measure depend on the first year’s growth, as far as regards form and vigour of the shoots. 
iForegter's Guitie, 69.) 

4046. TAf best Mode qf cutting Is evidently that of using a saw, and cutting the shoots over in a slanting 
direction close by tiie surface. When the stool, after having been cut several times, has acquired con- 
sidcrablc diameter, it is customary in the midland counties, IVlarshal states, to hollow it out in the centre, 
from a notion that, by rotting away the central roots, the circumferential stems will grow more vigor* 
oualy, and become as it were separate plants. This is in fiict the case in very old copses. For several 
(nittings, however, it must evidently be the safer policy to keep the stool highest in the middle to throw 
off tlio rain, and preserve it sound. 

4047. MontcUh Stays, ** It will be found, upon experiment, perfectly evident, that stools dressed down 
to tlie surface of the ground (taking care always not to loosen the bark from the root, or ''allow it to 
be {Heeled ofifin the smallest degree below the earth, but roiuiMcd down level to it) will send forth the 
most vigorous shoots, and stand the weather, and he the stoutest and best throughout the age of the 
coppice.” {I'oi ester's Gutde^ 61.) From the late season at which the trees to be barked are generally 
cut, they often receive considerable injury, Ixith from that circumstance, and the manner in which the 
oper.Htion is performed. Monteith appears to us to have furnished the best directions for executing 
the work in a safe manner. He first sends a person furnished with an instrument with a sharp cutting 
edge {Jig. b98. a) through the eoiKse, whose business is, ** to trample down the long grass or foggage all 
round the root, and then to make a circular inrision into the bark so deep as to reach the wood, at 
about an inch above the surface of the earth ; thus the bark when taken oft; will injure no part of that 
wliieh i.H below the circular incision.” 

iO-iS. The root qf the tree bemg thus prepaicd, the cutters ought to proceed to their part of the work, 
not with an axe, however, as is most generally recoin mended, but with a saw ; because, in cutting with 
the axe, unle.ss the root of the tree be so small in diameter as to bo severnl in one or two strokes at most, 
the axe luuiscns the root to .such a degree, that it not only loses the present year’s growth, but often fails alto, 
gether to grow. Therefore, if the diameter of the root be six inches, or upwards, it sliould always be cut 
with a cross-cut saw, entering tlic saw about half an inch above where the circular incision has been 
made into the bark, if a small tree ; but if the tree be ten or twelve, or more inches in diameter, the 
.saw ought to be enti'red two inches .above it 

4040 i'herc are two advantages to be deuved from cutting imth the saw . it has no tendency to loosen 
the rootol the tree, but lea\es it in such a condition as to be more easily and properly dressed; it also 
saves a portion ot (he wood that would otherwise be destroyed by the .i\e. On no pretence should oaks 
of six iiiehes’ diameter be cut with an axo, but always with a saw Having cut through the tree with 
.1 saw’, take a sharp adze, and round the cilges of the stool or root, going close down to the surface 
of the earth, taking willi the .adze both bark and wood, sloping it up tow.irds the centre of the stool, 
taking particular care always that the bark uinl w’ood Imth sloj>c alike, as if they formed one sniid 
IkkIv, being sure ahv.iys that the bark be not detached fiom the root An objection ha.< been made 
to this nuKle of lutting with the saw, as taking up too much time; but T have found that tw'o men 
with a noss.oiit saw', kept in good order, will cut .is much as two men will with an axe. {Fot ester's 
CfU/de, 'is ) 

K)V) Jn the ojination oj htdktng /icrs, ” the b.irkeis are e.aeh furnished with light short-ha.idcd 
mallets, made ol hard wood, about tight or nine ini lies long, three inthes sipuare at the face, and tlio 
other end sh.irpened like a wedge, in order the more taisily to nuke .in ineision in the bark, which is 
done all .ilong the side of Die tree winch happens to lie iqipennost, in a straight line ; and as two barkers 
are geneiall\ ('iniiloyeil .it one tree, it is j. roper, that whilst tile one is employed in making an ineision 
with the mallet, .is above, the other being furnished with the barking-bill (y/g. .'>96. «), cuts the bark 

across the tree, in 
A lengths of from two 
'» feet six inches to 
thrije feck Having 
thus made the in. 
risfon m the bark, 
both way,s, tiicbark. 
ers being also each 
furnished with peel, 
ing irons of difibrcnt 
Boris (/>, c, d, e) ; if 
the tree or piece of 
timber to bebarkerl 
IS such as the two 
barkers ran easily 
lift one end of it, 

this is placed on two pieces (»f wo^id thn’C feet long, and eallcil horses ; fhosc are about the thickness of a 
p.ahiig-skike, ami have a forked end on c.ieh about six inches long, the other end being .sharpeneti logo 
into the ground ; two ot these horse.s arc plaretl in a triangnl.oj form against one another, one end of the 
piece to be iioeh'd being raiseil on the horscN, the two barkers standing opposite to each other, and enter, 
ing the iiecling-irons into the incision made by the mallet, and pressing the iron downwards between the 
bark and the timber. In this way it will be found very e.isy to take the bark ofi in one whole piece round 
the tree ; and, if passible, let these pieces lie as long ns the iiieision.s made in the liark. In some cases, 
wliore there is not much sap, tlie b.irk may require a little beating with the square end of the mallet, 
to cause it to separate easily from the wood ; but the le.ss beating with the mallet the better, M it has a 
tendency to blacken the bark in the in.side or fleshy part of it, so th.at, when the tanner secs it. he sup. 
IKJses it to be d.amaged, and undervalues it Thebranelics ot the tree being previously all lopped oft* with 
the .axe, the person.s, in number neeonling to the extent of the work, with tlicbill smooth all the branches, 
cutting them in lengths of trom two feet six inches to three feet, down as small as one inch in circum. 
ference. The barkers, principally women, are each provided with a smooth hard stone of aliout six or 
eight pounds’ weight, beside which they sit down, and htiving collected a quantity of saplings, branches, 
or twigs, they hold Die piece on the stone with one hand, and with the mallet iii the other, they beat it 
till the hark be split from the wood, from the one end to the other, and taking it oft' all the length ^ the 
piec^ if possible, tlieu lay it regularly aside, till a bundle of eonsuleialiic size is formed.” 

4()oI. Drying the baik. The point most particularly to be observixl in tins art is, putting the bark up 
to dry ; which is done by setting it upon what arc called the lolls or ranges. These are erected by taking 
forked piQiCs of the loppings, called horses, the one three feet long, the other two feet six inch^, and 
driving them about four inches into the ground, opjxisite one another, about two feet asunder in tlie 
breadth, and as much betwixt them Icrgthways as will admit long small pieces of wood to be put upon 


ought to be erectcii In as dry and elev.-'ted a spot as can be found In the margin of the wood, or better on 
its outside. The bark being earned and laid on this loft, with the thick ends of it all laid to the high side 
of the range, and the small bark laid on to the thickness of .about six inches ; and the bark taken off the 
largest of the wood laid regularly on the top, which serves for a covering, and the lofts or ranges having^ 
a declivity of a^ut six inches, the ram will run olf them readily, and If properly put up in thu manner, 
tlicy will Keep out a great deal of rain After it has lain in this state for three days, if the weather is good 
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and dry, it ought to be all turned over, and the small bark spread out, bo as not to allow It to sit together, 
whichf if much iwcsBcd, it ia apt to doj and if it does so with the natural sap in it, it has a chance of 
moulding, which is extremely hurtful to the bark, and both lessens it in weight and in value. After 
the bark has stood on the ranges about eight or ten days, if the weather be good, it may either be put 
into a house or a shed, or if intended to put up into a stack it may now be done. A stack of bark 
ought never to exceed eight feet in width, and twelve or fifteen feet in height, raised in the middle 
like a haystack. If it is to stand any length of time in the stack, it ought to be thatched, and in that 
state may remain all winter. The greatest care ought to be taken to preserve the colour of the inner 
parts of the bark, because the colour of it is generally looked to as a principal criterion of its value. 
Before teing put into the stack, the natural sap ought to be dried out of it, in order to prevent its 
fermenting ; b^ause, if a fermentation takes place in one part of the stack, it generally roes through and 
spoils the whole. The same mode of treatment will do for all kinds of bark as well as it e oak : but the 
birch has an outer or shreddy skin uinin it, that is rejected by the tanner, and, as already obsei-ved, must 
be peeled ofiT. 

w52 Chopping the bark. ** When the bark is ready for the tanner, it has to undergo the work of 
chopping, which is done by driving in two or more stakes into the ground, with a fork on the upper end 
of each, leaving them about two feet six inches from the ground, and laying a long small piece of wood 
across between the two, where a number of people stand, and the bark is carried and laid down behind 
them, which they take up in their hands and lay on the cross tree, and then, with a shari) whittle or 
bill in the other hand, they cut it into small pieces, about three inches in length : when this is done, it is 
trampled into bags, which hold about two hundred weight cacli, and in these bags it is weighed when 
sold by the ton, in tons, hundred weights, quarters, and pounds, and in the above manner delivered to 
the merchant or tanner.” (Forester's Guides 199.) 

4053. The dhharked timber is prepared for sale by being sorted into str. 'ght poles of the largest size, 
stakes and other pieces fit for palings, faggots, fuel, &e. The unbarked wood is similarly .sorted, and 
afihrds, where there is much hazel or ash, cord wood or bundles of clean shoots for making packing 
crates, hampers, A'C , |)olcs for hops, larger poles for fences, rails, paling. stakes, stakec md shoots for 
hurdles, besom stuff, spray for distillation, and a variety ot other objects, according to the k^'al demand, 
or the opportunity of supplying a distant market by land-carnage. The brush or spray of non-resinous 
trees is called in some places ton-wood, and is used for distilling the pyrolignous acid uslhI in bleachfieUls 
and calico print-works. ” When wood of this descnjition is sent to (ilasgow, where there are extensive 
works for the purpose of distilling it, it sells readily at from 1/. 2.v. to 1/ 10 .t. per ton ; but when there 
arc large cuttings, particularly of young woods, it is worth while to erect boilers near the wochI to distil 
it, as these boilers can be erected at no great expense, and in this case the liquid is easily carried in 
casks to where it is consumed, at less expense tlian the rough timber could be; of course it will pay 
much better. Small w'ood of this description is also used for charcoal ; but in dibtilling it, there is patt 
of it made into charcoal, whiih will supply the demand of that article, so tii.it it is by far the most 
profitable way, when there is any great qiLintity to dispo.se of, to erect boilers and distil it ; unless wliere 
the local situation of the woo<l will admit of its being shipped at a sni.ill expense, and carried to where 
the works mentioned arc carried on. All kinds of non-rc&inous w'ood'* will gno the extract in question ; 
but oak, ash, Spanish (hestnut, and birch, arc the best." (Fo/cstet 's Gutde, 15 > ) Whore the oak grows 
slowly, as in the Highlands, the but-end» of the iM)lo.«i arc used for spokes for chaise wheeN. “ Jamg 
spokes are from thirty to thirty-two inches long by three inches and a half broad, and one inch and a half 
thick, and the short ones for the same puriKise, from twenty-two to twenty. four inches long, and the 
same sizes otherwise. Cart-wheel spokes, from twenty-si.x to twenty-eiglit inches long, tour inche.s 
broad by two inches thick. These arc the sizes they requiic to stand when rough blocked from the a\o. 
Small W(K)d, when sold lor this purpose, brought, in 1820, 2s, a cubic loot, measured down to three inches 
square.” (Montetth.) 

4054., In some cases copse-wood:> are sown with grass-seeds^ and pastured by sheep, horses, and rattle. 
Some admit the animals the fifth year after the last cutting ; others, not till the eighth ; but Monteith 
thinks tins should never bo done till the fifteenth year. If the ground is properly covered with 
trees, it can seOdoin be advantageous to admit any species of stock, unless during a month or two 
in winter. 

4055. Pollard-trecs, which may he considered in most cases as injurious deformities, 
are lopped at stated periods like copse- w'oods ; and the lop, w'hether to be barked or other- 
wise, is to be treated in idl respects like tliat of copse. 

4056. The period at which trees are felled, for the sake of tlieir timber, is determined 
by various causes. By miiturity of growth, or w4icre the annual increase is so trifling as 
to render their standing no longer worth while in point of profit; wifen wanted for pri- 
vate use or sale ; or when defects in the tree, or new arrangements in its situation, point 
out the necessity of its removal. “ A timbered estate,’* Marshal observes, “ should fre- 
quently be gone over by some person of judgment ; who, let the price and demand for 
timber be what they may, ought to mark every tree which wears the appearance of decay. 
If the demand be brisk, and the price high, he ought to go two steps farther, suid mark 
not only such os arr full-grown, but such also as arc near perfection.*’ In trees, as in 
the human species, there are three stages, youth, manhood, and old age. In the period 
of youth, the growth is rapid; in manhood, that growth is matured; and in old age, 
it logins to decay. 

4057. The most profitable season for felling timber is at what may thius be tcrmc<l the beginning of man- 

hood. After that time, though the tree may appear sound •uid healthy, its annual increase is so little, th.it 
it would be more profitable to cut it down and replant 'I’hv number of year‘. that a tree may stand, before 
it arrives at this pcriotl, ir.ii.st vary in dittercnt soils and situations ; but the period itt-elf may easily be 
ascertained by the annual shoots, the state of the bark, and by taking the eireunilcrcnce of the tree at the 
same place for two or three successive seahons and comparing the diirerenee. In the view of profiting 
ft-om limber produce, it is of great consequence to cut down plantations at maturity. Many trees will 
stand half, others a whole century, after they are full-grown, ai»pear quite healthy, and at the ifbrao time 
T pmifa little or no incr Jase of timber. But there are particular cases, arising from the nature and state of 
the markets, where it may even be more profitable to cut timber before it is arrived at a ftill growth. 
(ii‘eat.on,Countr.Res.\\.Tn.) ... 

4058. Preparations for felling. It has been strongly rcf;nmmendccl to dislxirk trees a year or more 
before thw W taken down, in fxmsccjucnce ot the result of certain exiienmcnts commenced by Buflfbn 
in 1737. In May of that year, he dLsbarked three oak trees, forty feet in height, where they stood. In 
the course of three years they died, and, on cutting them down, the outer wood was found hard and dry, 
and Ihe internal wood moist and softer. After trying its strength, &i\, he concludes tliat timlicr which 
has been disbarked and dried while standing, will weigh heavier, and prove stronger, than timber cut in 
its bark.” Bose and other French authors (in Crmrs Compl. d'Agr, &c. art Aubier^ Bois, Uftercug^ &c.) 
strongly recommend this practice, which is followed in some places on the Continenr, and in this country 
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with the oak and larch ; but not, aa far m we have teamed, witl* any other tree. Monteith flndt it by 
far the moat cllicient way of seasoning larch tinber. He barked some trees In spring, and did not cut 
tliem down till autumn, and others stood in the tieclcd state iur two years. After various and extensive 
trials, he is “ decidedly of opinion, that the larch treated in tins way at thirty years of age will be found 
equally durable witli a tree cut down at the age of fifty years, and treated in the ordinary way." (Forcster^s 

158.) 

-10^9. d.v i/tc dry rot (Mcrulius llichryinans Schum.) is found to arise in a great measure fVom want of 
scahoning, or at least to proceed with the greatest ramdity in timber not well seasoned, this practice seems 
to deserve adoption in that point of view. [Encyc. Brit. Suppl. art Dry Rot.) In some parts of the north 
ot Kurupc, the trees are dii ested of their bark for a foot or two feet in height from the ground a year or 
more previous to that on which tlicy are to be felled. We saw this done in Poland and Lithuanui ; but, 
tliougn we made diligent enquiry tiicrc and in Sweden, we could not learn distinctly the extent to which 
it was practised in the latter country and Norway. It is occasionallv practised in Poland, for the ostensible 
purimse of hardening the soft wood : but also accompanied \>y a ncep incision made for the purpose of 
extracting tar ; a practice evidently injurious to the timber, ami therefore generally, in these countries, 
kept out of view. When trees stand close together, a very obvious preparation for felling is lighteniiw 
the lops of such branches as would, m falling, do injury to the tiecs that arc to be left, or to other ait • 
joining objects. 

40fJ0. TAe season qf Jelling is commonly wimcr, for timber not to be ilibharkcd ; but some, for the reu 
sinous tribe, recommend summer, as being the »easoii in which it is generally felled in the north of Europe 
and ill the Alps. But the summer season is there adopted from necessity, as in winter the woods arc so 
liiled up with snow that felling is hardly practicable. As the timber of these countries is generally squared 
for the market, the soft wood is ehiedy removed, so that the season of felling does not seem to them to be 
of much consequence. Besides, the timber is never so full of sap in summer as it is in spring and autumn, 
and therefore, next to midwinter, midsummer may be the best time for felling all kinds of timber trees. 
Where the trees arc disbarked at the bast* a year or more before felling, the soft wood will be partially 
hardened ; but this practice is bv no means general in the North. 

40(il. Knowles, in a recent work on preserving the British navy, and on dry rot, &c , after rnlloctingthd 
opinions ol all the ancient and muilern authors who have written on felling timber, concludes that the 
loininon notion that trees lellod in winter tontain less of sap or of the vegetable juices, than those cut 
down ut any other season of the year, is not true ; and that the method of barking standing trees in spring, 
and nut iclling them till the succeeding winter, has not in any way realised the expectations formed of the 
Ilian. After describing all the modes that have been adopted for seasoning timber, he concludes that the 
Iiest 18 to keep it in air, neither very dry nor very moist; and to protect it from the sun and rain by a 
roof raised suifieiently high over it, so as to prevent, by this and other inean.s, a rapid rush of air." {In- 
quiry into the Means ij preserving the Bntish Navy ft om Dry Rut, ^c. by Knowles, See. to the Com. qf 
Stnvtyurs chap, iii.) 

The ojnratiun of felling is performed cither by digging an excavation round the stem, and cutting 
the roots at two or three feet in distance Ironi it, or by cutting over tlie .vtem at the surface. By the former 
mode the root is obtained tar use, and the ground more eUcitually cleared ami preparetl for the roots of 
adjoining trees, or whatever crop is to follow. Where the tree is intended to stole, wnicli can very seldom 
be advisable 111 the case of cutting full-grown timber, or whoie there is some nicety requisite in taking it 
down, so as not to injure other trees or adjoining objects, it is rut or sawn over, and the root, if to be re- 
moved, dug out aftei wards " In cutting large tree*., in order to make the tree fall the way required, 
enter the cross-cut saw on that side of the tree il is inteiidctl to fall, tind cut it about a third part through ; 
then enter the saw at the other side, and when it is cut so far as to admit a wedge, place the wedge exactly 
opposite the way you want the tree to tall, and keep driving it slowly till the tree is nearly cut through." 
{Monfeilh ) 'J’hc tree, being Iclleil, is next dive.steil of its branches, which are sorted into fence wood, 
luel, toii-wood, Ac , according to the kind ol tree, ami the trunk is generally preserved as entire as pos- 
Hilile for the purchaser Sometiiuos it is cut in two, and the root-eut, or but-end, being the most valuable, 
hold for one class of purposes at a liigher price, and the top-cuts lor others somewhat lower. 

4l)t>3. The seasoning tf timber consists in ev.niorating the fluid matter or sap by the natural warmth of 
the atmosphere, witli tlie precaution of screening the timber both irom the direct action of the sun and 
wind, otherwise it cracks, and receives miuli injury As this process procced.s slowly and irregularly when 
conducted in the ordinary way, Mr. I-aiigton has discovered a new method of seasoning timber, consisting 
in the removal ol the greater part of the atmospheric pressure, and the application of artificial heat, by 
whuh the time necessary to season green timber, and remter it lit lor use, is only about twice as many 
weeks as the ordinary process requnes years. In this process the power of an air-pump is added to draw 
the sap out ot the interior of the woml ; and the tendency of the fluid to the outside being thus increased, 
a higher temperature than that of the atmo.splierc can be applied, with les-s risk of causing the timber to 
sjjlit , consequently the process may he completed in loss time, and a few trials will show the best relation 
lietwecn the time an^eat for the dirt'crent kinds ol woml. The late Mr. Trcilgold’s opinion being asked, 
lie g.ive It as decidedly in lavour of Mr. Laugton’s process; and timber is now completely seasoned by 
Mr. l.angton in eight or ten weeks after the tiec is cut down. {N u'ton’s Journal, vol i. 2d senes, jx 14k) 
4 (J(j4 Heasontng (imhcr by slecptng. " Some remaikable 1.1018 respecting the durability that may be 
given to timber by artitiiial means liave been observed at Closeburn. The proprietor of that estate has, 
lor thirty ye.irs, been in the eonslant practice of soaking all lir and larch timber, after it is sawed into 
planks, in a pond or cistern of water strongly impregnated with lime. In consequence of this soaking, the 
saccharine matter in the wood, on which the worm is believed to live, is either altogether changed, or 
completely destroyeti. Scotch fir-wootl, employed in roofing liouscs, and other indoor work, treated in 
this manner, has stood in such situations for thirty years, .sound, and without the vestige of a worm. In 
a very few years lir.timber so employed, without sueh preparation, would be eaten through by that 
insect" {McntcUh qf Closvburn, in Edin. New Fhtl. Jown. June, 18-8.) 

4065. The roots of trees arc the last product we shall mention. These should, in 
almost every case, be effectually eradicated ; to aid in which, in the case of very large 
roots, splitting by w^edges, rifting by gunpowder, tearing up by the hydrostatic press, or 
by a common lever, may be re!»orted to. Some compact ash or oak roots are occasion- 
ally in demand by smiths, leatlier-cutlers, and others ; but, in general, roots should be 
reduced to pieces not exceeding three feet long, and six inches in diameter, and put up 
in stacks not less than three feet every way, but commonly containing two cubic yards. 
These, when dry, are sold for fuel, or reduced to charcoal on the spot. In eradicating 
and stacking up coppice-woods, it is common to allow a certain sum per stack, and 
something for every acre of ground cleai'ed ; if there are no trees to bark, allowances 
are also made for the poles, faggots, &c., so that no part of the operation is performed 
by day work. 

4066. The usual method of charting wood is as follows : —The wood l)eing collected 
near the place intended for tiie operation, and cut into billets, generally about three fbat 
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in length,' the pits or stacks are usually formed in thjs manner : —A spot adapted to the 
■ijurpose, of from about fifteen or twenty feet in diameter, of a conical form, is selected, 
and after being properly levelled, a large billet of wood, split across at one end, and 
pointed at the other, is fixed in the centre of the area, w’ith its pointed extremity in tho 
earth, and two pieces of wnod, inserted through the clefts of the other end, forming four 
right angles ; against these cross-pieces, four other billets of wood are placed, one end 
on the ground, and the other leaning against the angles. A number of large and straight 
billets are afterwards laid on the ground, to form a floor, each being, as it were, the 
radius of the circular area ; on this floor, a proper quantity of brush or small wood is 
strewed, to fill up the interstices, w'hcn the floor will be complete : and in order to keep 
the billets in the same position in which they were first arranged, pegs or stumps are 
driven into the ground, in the circumference of llie circle, about a foot distant from one 
another; upon this floor a stage is built, with billets set upon one end, somewhat in- 
clining towards the central billet, and on the tops of these another floor is laid, in a 
horizontal direction, hut of shorter billets, as the whole is intended, when finished, to 
form a cone. The pile is then coated over with turf, and the surface generally plastered 
w'ith a mixture of earth and cluircoal dust. 

4067. PreinoHsIy to the operation of setting fre to the y ’•''*, the central billet in the 
upper stage is drawm out, and pieces of dry combustible w'ood substituted in its place, 
to which the fire is applied. Groat attention is necessary during the process, in the 
proper management of the fire, and in immediately covering up the apeitnres through 
wdiicli the flame obtrudes itself, until tlie operation be concluded, which is generally 
cftectcd in the space of two or three days, according to circumsfcinces. When the char- 
coal is thought to be sufficiciilly burnt, which is easily known from the appearance of 
the smoke, and the flames no longer issuing with impetuosity through the vents, all tlie 
apertures are to be closed up veiy carefully, with a mixture of earth and chtvrcoal dust, 
wliich, by excluding all access of tlie external air, prevents the coal fiom being any 
further consumed, and the fire goes out of itself. In this condition it is suffered to 
remain, till the whole is sufliciently cooled ; when the cover is lemovcd, and the charcoal 
is Uiken away. If the whole process is skilfully managed, tlie coals will exactly retain 
the figure of the pieces of wood : some aie said to have been so dexterous as to char an 
anow without altering even the figure of the feather. {EtuyL\ Brit, vol. v. art. Charcoal,) 

40(>S, T/ie method of charrinff woodtfor the making of gHniwwdci\ according to an improved system, 
adopted not many years ago, is howvver a much more costly operation, though the expense attending it 
is amply com^nsated by the superior excellence ot the artulo uticn manufactured It is done in iron 
cylinders, and in so complete a manner, that every partule of the wood is charred 'J'ho oily or lurry 
matter is also preserved, and may, so far as tho quantity goes, he made use of instead of foreign tar or 
intch. This mode of charring wood for making gunpowder is carried to the grCidest perfection near 
Petworth in Sussex, and there is a manufacture ot a aiinilar nature near ('hcstcr. {Gen. licp.Jor Scot- 
landt voL li. p. 3*2.) 


Sect. IX. Estimating the Value of Plantations and their Products, and exposing them to Sale, 

4069. The valuation of timber forms a distinct profession, and can only he acquired by 

continued observation and exiierieiice : like other valuations of projierty, it depends on 
a great variety of considerations, some of a general, hut the greater part of .a local 
nature. We have already olfered some remarks cm valuing yoiinj^ plant.itioiis, as a 
part of what may be eallecl the inherent value of landed estates and sliall here 

confine ourselves to the valuation of saleable* frees. 

4070. In valuing saleable lues of any kind, tlieir number per acie or their total riiiinber 
by enumeration being ascertained, and the kinds and sizes classed, tlien each class is to 
be estimated according to its worth as timber, fence- wood, fuel, bark, ^c. 

4071. In a coppice wood which cannot readily he measured^ the rcadic'ot method of counting the stools 
is, to cause two men to take a line, say alxnit a hundred feet long or more*, and pass it round as many of 
the stools ns it will enrl ise, the one inan^tandmg whde the other moves round n new' number of stools: 
then count alw'ays the 'stooLs hetwixt the two lines, causing tho one man to move while the other stands 
still, and so on alternately. The valuator at the same time taking care to average every twenty stools 
as they go on, before losing sight of the counted stools. This way, too, is a very si»ecdy and sure method 
of counting the number of tree's in any piTiitatioii.” 

4072. Or the stools of a coppice wood may be counted ami nvetaged ** by two men goine paralli'l to each 
other, and tlie person valuing going betwixt them; the t o men putting up marks with moss, or pieces 
of white paper, on a branch of the stools ; the one man always going back by the last laid marks, and the 
valuator always counting and averaging the stools betwixt the newly hud and the late made marks; 
counting and averaging the stools always as the men go on, taking only twenty, or even ten stools 
at a time. To those who have been in the practice of doing this firequently, it will be found very 
easy, and will be done very speedily, and with a very cunsulerable degree of accuracy. The proper 
method of learning to do tins correctly is, when a person cuts a.i oak wood for the first time (or, even 
were the work repeated several times) ; he should then, in order to make himself perfectly acquainted 
with ascertaining the quantity of bark that a stool, or even the stump of a stool, will produce, go before 
the peelers, and select a stool or stem ; after having examined It narrowly, he suiqioses It to produce a 
certmn quantity of bark, and marks this down in his memorandum book. He then causes a person to 
peel it by itself, dry it, and carefblly tic it up and w'cigh it, and compare it with the weight he supixiscd 
It wduld produce, and he will at once see how far his calculation approaches the truth. A stem of oak, 
ftrom a natural stool, suppose it to measure in girth two inches, by seven feet long, will contain two solid 
lifichea^and one third of an inch, according to the measurement of Hoppus. This stem or 6hoot will pro. 
duca two pounds two ounces of bark. Again, a stem or shoot of natural oak, measuring four inches ni 
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girth, by nine feet in length, will be found to contain one solid foot of wood, and will produce thirteen 
pounds and a half of bark.’* {Forester*t irtUde, 170.) 

4073. IFhen growing trees are valued, an allowance is made from tlicir cubic contents 
for the bark. The rule given by Monteith is, “ When the girth or circumference is any 
tiling from twelve inches up to twenty-four inches, then deduct two inches ; from 
twenty-four to thirty-six, three inches ; from thirty-six to forty-eight, four inches ; from 
forty-eight to seventy-two, five inches; and above seventy-two, six inches. These 
deductions,** he says, will be found to answer in almost all trees ; unless in such as 
arc very old, and have rough and corky barks, or barks covered with moss, when an 
extra allowance is to be made.” { Forester* s Guide, 1«S0.) 

4074. In valuing measurable oak-trees, many perstm., proceed on the data that every 
cubic foot of timber will produce a stone (sixteen pounds) of bark. “ This,” Monteith 
says, “ is not always correct ;*’ and he states the following facts from his own expe- 
rience, with a view to assist beginners in ascertaining tlie quantity of bark from different 
trees. An oak-tree, about forty years old, measured down to four inches and a half as 
the side of the square, and weighing only the bark peeled off the timber that is measured, 
without including the bark of the spray, &c., every foot of measured timber will 
produce from nine to eleven pounds of bark. An oak-tree of eiglity years old, weighing 
only the bark peeled oft* tlie measurable timber, as abt)ve, every foot will produce from 
ten to Uiirteen pounds of bark. Every foot of large birch timber, peeled as above, will 
produce fourteen pounds of bark. Every foot of inoiiu tain-ash, as aho\e, will produce 
eleven pounds and a half of bark. Every foot of the willow, unless a very old one, 
will produce jfrom nine to eleven pounds of bark. Every foot of larch fir, not exceeding 
tliiity years old, will produce from seven to nine pounds of bark. The bark of trees, 
particularly tlie oak, is peeled off, every branch and shoot, down as small as an inch in 
circumference.** {Forpstei''s Guide, 189.) 

4075. ToJactVUate the mrnsuting of standing timber^ various ingenious instruments and machines have 
bet'n iiivcnteJ, by Monteith, (iorno, Rogers, and others. Pcrh.ips the most generally useful is Broad’s 
callipers {Jig. 590). This instrument is composed of two thin iiicces of deal alxait thirteen' feet long, with 



a brass limb or index (a), on which arc engraven figures denoting the quarter girth in feet and inches. 
Raising the mstnunent, the index cud (a) is taken hold of, and the other applietl to that part of the trunk 
w here the girth is to he taken, opening it so wide as just to tout h at the same t ime both sides of it, keeping 
the graduated index uppermost, on whicli thequaiter guth will be shown, allowing one inch in thirteen 

for the hark. For taking the height of 

4 tree, rods of deal or bamhoo, seven 
feet long, made so as to fit into ferules 
at the cud of each other, tapering as m 
a fishing-rod, may boused. Fiveofthcia 
will) feet marked on them would enable 
a man quickly to measure the height of 
a trunk of more than forty feet os he 
would reach above seven feet Mon- 
teith’s machine being described in the 
FjtcyclojKViUa qf Gardening (2d ciliL 

5 G‘J7()), and Gome’s in the Gard. Mag. • 
(vol ii p. y ), we shall here confine our- 
.sclves to the invention of Mr. Rogers. 

4070. Rogers'.*! dendroweter {Jig. 600) 
ronsists of a tripod stand, and a machine 
for taking angles horizontally as well as 
vertically. A n upright stem arises from 
the top plate, at the end of which is a 
ball, with a hole perforatctl through it, to 
receive the horizontal stem of the in- 
strument ; b c may be called the base 
limb of the instrument, which is to bo 
placed in a truly horizontal position, 
and adju8tc<l by the suspended level (df). 
The limb (c) rises on a joint at c, and 
slides upon a vertical arch {/) which is 
graduated. At the Joint (rj there is an 
eye-pioce, through which the surveyor 
looks along the side of the bar (&) to a 
small point, or rising edge, at the end of 
the bar ; the part of the tree cut by this 
line of observation will, if the instni- ^ 
ment is properly adjusted, be perfectly 
horizontal witli the eye-picce. An eye- 
piece is also placed at c, oh the uppM 
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side of the rising limb, for the purpose of looking along this limb to a. point or rising edge (r) in its 
extremity.' Thu surveyor elevates this limb, until that part of 'Ihe tree intended to be notice is exactly 
cut by the line of oliservaMon. and the angle subtended between that and the horizontal is shown upon 
the vertical arch (/). It is here to be remarked, that the graduations upon the arch if) arc not angles 
of altitude, but marks or graduations answering to feet and inches of a tangent line, extending f^om the 
horizontal jioiiit upwards, taken at a given distance from the tree; consequently, there are two or more 
rows of divisions, answering to the several distances at which the instrument may be planted. . Twenty, 
four feet and forty-eight feet are proposed distances, and the graduations upon the arch (/) arc made 
accordingly.. For lofty trees, the longer distance is to lie usetl ; but for shorter trees, the distance of twenty, 
four leet will be sulhcient. The horizontal angles which are to determine the diameter of the trunk, at 
the several iioints of observation, are ascertained by the limb (g), which slides laterally upon an arch or 
graduatcil pLatc (A) divided upon the same principles as the arch (/). The limbs (A) or (c) being fixed, so as 
to coincide with one side of the trunk, the limb (g) is then moved until it coincides with the other side of 
the trunk, and the angle subtended between the two shows, by the graduated plate (A), the diameter in feet 
and inches of the trunk at the jiuints of obserx’atioii. The length of the trunk, and its diameter in the 
sovcial parts, being thus ascerbiincd by the improved instrument, recourse must then be had to tables, cal. 
dilations, or the ordinary sliding ruh', for thepurixisc of obtaining fVoin these admeasurements, the solid 
content of tinilicr iii each portion of the tree There are adjusting screws, and circular racks and pinions 
for moving the limbs of the instrument, and altering their position, as circumstances may require ; and 
when criKiKcd arms, or bent parts of the trunk present themselves, the instrument may be turned upon 
its pin, m the ball at the top of the stem (n), and used in an inclined position. {Newton^s Jour. voL ix. 
p. 3tX).) 

4077. The price of timber, like that of every other article in general use, varies with 
the supply and demand, and is easily ascertained from *ho tiinber-mcrchanls at the 
dilferent sea-ports ; as is that of bark, charcoal, and fire- wood, from the tanners and 
coal-in erchants. 

4078. The mual modes of disposing of timber trees are, selling the tices standing, 
by auction, by receiving written proposals, or by bargain and sale ; ^d, cutting 
down tlie trees, and selling them in the lough, by cither of these methods; 3d, con- 
verting the fallen trees; that is, cutting them into the ])lanks or pieces to which 
they are best adapted, or which are most ehgiblc in the given situation. The first method 
seems the best, especially on a large scale, and also for the disposal of copse -wood or 
osier crops. 


Chap. X. 

Forynation and ^lanage/ytent Orchards* 

4079. The formation o f orchards is to be considered among the permanent improve- 
ments of an estate ; and should be kept in view in its first arrangement or laying out. No 
temporary occypier could afford to plant an orchard without extraordinary encouragement 
from his landlord. Orchards in tliis respect may be ranked witli timber plantations, 
and both subjects together agree in belonging equally to agriculture and gardening. 
Orchards have <loiibtIess existed in Britain for many ages as appendages to wealthy 
religious establishments ; but, as objects of fanning or field culture, they do not appear 
to have been adopted till about the beginning of the seventeenth century. (^Lawson.) 
They were then introduced by I.ord Scndainorc in Herefordshire, in which county, and 
in such parts of those adjoining as exhibit a red marly soil, are the best farm orchards in 
England. The chief ])rodiice of these orchards is cider and perry ; but as these liquors 
are not in very general deiutind in this country, and arc* confessedly less wholesome and 
nourishing tiiaii malt liquors, their formation cannot be carried to any great extent. 
It seems desirable, liowever, that orchards of moderate size should be as generally intro- 
duced as possible ; as the use of the fruit in jiies, tarts, and sauces would add considerably 
to tJie comforts of the lower classes. Besides, there arc .some situations, .'ls steep shelt(‘rod 
banks of good soil, which cannot be so profitably enqiloyed in any other branch of hus- 
bandry. Tile subject of orcliards maybe considered in regard to soil and situation, sorts 
of trees, planting, culture, and the manufacture or disposal of the produce. 

Sect. I. SoUs and Sitvalions most suitable for Orchards, 

4080. The sites of all the best apple orchards^ and all the chief cider districts, have been 
discoven*d by W. Smith to be on the same stratum of red marl which stretches across 
the island from Dorsolshirc to Yorkshire. Fruit of no kind, indeed, can be raised with 
much success on a soil that does not contain in its composition a portion of calcareous 
matter : though apple trees will tlirivc well on any description of clay wliich has a dry 
bottom, and pears and plums on any dry-bottomed soil whatever. , 

4081. The most desiraldc asjyect is unquestionably a somewhat elevated and naturally 
sheltetred declivity, open to the south and soutli-cast ; but, as the author of The Hereford’- 
fMre Survey remarks, orchard.s are now found “ in eveiy aspect, and on soil of every 
quality, and under every culture.** The most approved site, he says, is that which is 
«^en to the soutli-east, and sheltered in other points, but particularly in tliat opposite. 
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Much however depends on the character of the winds of a country; for in some pattjt 
of the island, the west, and in others the eoSt or nortli wind, is the most injurious to 
vegetation. 

4082. The soU which in Herefordshire is considered best adapted to most kinds of 
apples is a deep and rich loam when under the culture of tlie plough ; on this, the 
trees grow with the greatest luxuriance, and produce the richest fruit Some trees 
however, the stirc and the golden pippins in particular, form exceptions to this general 
rule, and flourish most in hot shallow soils on a lime or sandstone. The best sorts of 
pear-trees also prefer the rich loam, but inferior kinds will even flouriiih where the soil 
will scarcely produce herbage. An orchard is genes ully raised with most success and at 
least expense in a hop-yard, the ground under this culture being always well tilled and 
manured, as well as fenced against every kind of eneni) . 

4083. The soils and sUualions devoted to farm orchards in Scotland are sleep clayey 
banks sheltered from the more violent si id injurious winds; and in whatever part of that 
country such situations occur, they can scarcely be more profitably employed. Fruit 
trees of tlie apple, pear, and cherry kind, especially of the hardier and tall vigorous- 
growing varieties, might be introduced in the hedge-rows of dry and moderately sheltered 
gross-lands in most parts of the British Isles. By thus rendering these fruits universal, 
there would be a considerable accession of enjoyment to the lower classes, and less tempt- 
ation to break into gardens and orchards. 

408-1. The com-merdol situation most desirable for an orchard is, of course, near a 
market town, or near a ready conveyance to one; because though the making of cider 
affords a profit, yet the fruit sold for culinary or table use yields a much more consi- 
derable one. In The Gloucestershire Report it is stated that the fruit, wliich w'ould fetch 
8/. 16tf. unground, would only bring in cider 31. 1 5s. 

Sect. T1. Sorts of Trees, and Manner of Planting. 

408.5. The ?nost generally useful fruit that can be grow n in farm orchards is the apple ; 
next the pear ; then tlie piiim for tarts or wine ; and to these may be added the cherry, 
filbert, walnut, chestnut, and cider. In the cider countries, where the climate is more 
certain than in some others, it is customary to plant but a few good sorts ; and not to 
mix above one or two sorts together in making cider ; in the northern districts, on the 
contrary, it is a maxim to plant a considerable number of different sorts, both of those 
w hich blossom early and late ; because, should the blossom of one variety be destroyed 
by a frosty wind, that of another may escape. In cold districts, it is advisable to plant 
orchards in sheltered hollows, exposed to the sun, and to plant thick : but in the w^armer 
southern counties, many descriptions of cider and perry riiiit> may bo gi'ovyi to perfection 
in tlie hedge-rows, or as cultured trees in permanent pastures. 'J'lie fittest trees for such 
purposes arc those which grow tall, with upright shoots, and which bear fruit of a small 
size; such as the Siberian pippin apple, and squash teintori pear: such trees shade the 
hedges or pastures less than the spreading kinds, and their fruit, being small, is less likely 
to be blown down by high winds. 

408C. 7'he most approved sorts of cider apples we have enumerated and partially described 
in the accomiJanying table (4083). It will be particularly observed that some of the 
sorts fonn niiieli more handsome trees than others, and should therefore be preferred for 
hedge-rows, and indeed in all cases where the quality of the fruit is not objectionable. 
Some also have smallcr-sized fruit than others, and these ai-e to be preferred for situations 
exposed to much wind. 

4087. The colours (f good cider fruit are red and yellow ; the colour to be avoided is 
green, as affording a liquor of the harshest and generally of the poorest quality. The 
pulp should be yellow’, and the taste rich and somewhat astringent. Apples of a small 
size are always, if equal in quality, to be preferred to those of a larger, in order that 
the rind and kernel, which contain the aromatic part, may be tlie more easily crushed 
with the pulp. 

4088. The sorts of baking apples most suitable for orchards arc the calvilles, of w'hich 
there are several varieties, including the Hawthornden for early use; the reinettes, 
pearmains, and Northern greening for autumn use, and the russets and Padlcy’s pippin 
for winter and spring. Many other sorts might be named, but an inspection of the 
fruit markets will prove that these aic the best; and further details belong to books 
on gardening. Whoever intends to plant an orchard will do well to describe the soil, 
situation, climate, and object in view, to the nearest resident gardener or nurseryman 
of science and great experience ; because the nomenclature of fruits is at present too 
uncertain to justify any one in fusting entirely to a selection of names taken from books* 
Ronalds of Brentford, Gibbs of Amplhill and Old Bromi>ton, and Pearson of Chilwell, 
near Nottingham, are very extensive growers of apple trees for sale, and liavc paid great 
attention to the merits of the difierciit sorts. 



4089. TABLE OF CIDEE APPLES OF ESTABLISHED REPUTATIOX. 
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planting orchards. 


m 

4090. The dessert apples fit fijr frckards are the rathripes or Margarets for earliest iiso^ 
the juneating, pomcroy, summer pearmain, and Kentish codling* for summer use ; . the 
golden, Downion, and other pippins, especially the ribston pippin, with the nonpareil 
and other small russets, for autumn, winter, and spring use. The following list is given 
by Nicol as including a fit collection both of kitchen and dessert apples for a private 
orchard ; those marked thus * being preferable : — 

Klbiiton pippin, ^oslin ditto, * eogar ditto, * Kentliih ditto, ditto, summer grecnine, wintor ditto, * Yorkshira ncenlnK. 
*royaI codlinK, AKciitish ditto, * Carlisle ditto, ^roriil russet, * mar^il (very eood), Marmiret apple (good), * white Hnw- 
Wheeler's ditto, *royatpearmain,*Loan'B ditto (ftood|,*(ioIden thomden, * Norfolk bcBurin (food), stnwbenrv, *purie- 
reuiette, * Kentish ditto (}[ood), * grey Leadlngton, scarlet mouth (very good). 

4091. The most approved sorts of cider pears are the following: — 

Bnrland, Pom. Her. t. 27., Forsyth, p. 143., fruit very t- 11., Forsyth, p. 144., largo tree. Rough cap, ForsytIi,p. 144., 
itere, h.irily upright tree. Jlolmore, Pom. Her. t. 20., For- very austere, h.rilj free-growing tree. .Squash tointoii, Pom. 
•yUi, p. 144., uftright tree. Huftca]*, Pom. Her. t. 24., For^th, Her. 1. 13., Foj<>yth, p. 144,, flruit very ttiulcie, upright tree, 
p. 141., fruit ausUre, large, hardy trees. UIdlield, Potii. Her. and great bearer. 

4092. In choosing pears for plantinr, in orchards, the description of the plant is a 
matter of very considerable importance, as pear trees attain a much greater age and size 
tlian apples. In our opinion the planting of pears in hedge-rows ought to be more 
encouraged than the planting of apples, as they arc calculated, when dried, to be used 
in soups; or, when stewed green, to afford a light and agreeable nourishment ; and 
perry is at least a more wholesome and exhilarating liquor to most constitutions 
than cider, 

409.‘1. The baking and dessert pears fit for orchards, according to Nicol, are the 
following ; — 

★./.irgoiu’llo, Trawfonl or lamm.'u, * ramof k or Druinrnond, * Scot’s ditto, musk robin (goo<l), sallVon, hanging leaf (very 
* gtey .uhaii, hwnn's egg, ^inaorfovrl's egg, *yair, * golden good), the i>oiuul pear, Cadillac, waiiteii (for baking;, 
knap (good), Longucvillc, * summer beigamot, * autumn ditto, 

40i>i. Gorrie {Uanl. Mag, vol. iv. p. 11.) recommends Die Benvie {Pg. GOl. a). Golden Knap (6), 



Kk'ho (r), Husked Lady (<i), and Tow Meg(e), as handsome tree'i Hut where hjph.flavouretl fruit is 
the object, aiul the rliinatc is not unfavourable, the HeurrC-s, (he Bergamots, and otJier new Krcneh 
and VlL’inish sorts, sliould he prefcried The following sorts will succeeti as standards in the neigh- 
bourhood ot lanulon Their time ot ripening is i idicated, and also their qualities ; very good (v. g.) ; 


good (g ) ; and moderate (m ). 

Jul^. * Muscat ItiibiTt (ni \ gros imiscit. (g) 
ylTig. Epuu' \orlL- dVlc: (g ), * jargonelle (v. g ) 

/liduniii. * ]k-rgdini)tc silvange (g.), *bt'iiiru rouge (g ). 
bciirri^ vert (g.) 

Svjtt. *llvTttiunolc paysannu {v a), roiifisclet de Uhemis (v g ) 
Se^, and (W. Foudiinte d'Hiivay (\ . g ), * bun Lliivtien 

** Oct. ^Puiidaiite de Brest (v.g.), t^pliie il’lin i r. Ig.) 

Oct. and Hov. * Beurrd Siienco (v. g.), * M.vle Chris- 
tine. (v . g.) 

fr’nr. Ileurrif Caydaiimont (v. g.t lieuird ernpaud (v. g ), 
beurre d’AlMigliciii (v.g.), Marie Louise (v.g), * Napoleon 
(v.g.), *UrliBmste. (v.g ) 

Uei. Ucurrd diel (v.g.), p.wtorale (g.), * present dc Ma- 
Ines- (v g. 


ojrc Canning, (v. g ) 

> lux (v.g), Kuidc Itome. (g.) 
llMi V'.ial (v.g ), Louise Bonne (g ) 

Jan. and lib. Passe L'uliniir (v.g.), * I'osse Colmai crls, 
dit IV'cel. (v. g.) 

I'ch d March Orange dliiver (in.), I'mrommunlcable, (m.) 
March Dui licsse de Alars. (g ) 

March and Apnt. O Romani (m.), ^bcigamote de I’SqiiM 
(in ), *beurrd r.mce. ( . g ) 

April. Fondanto Hatnve (g ), l.a favorite, (g.) 

April and May. Muscat Allenund (ni ), Iwrl de CalsKov, (g.) 
May and June. * Bcrganiote de PcntGCutc (g ), Ranie- 
Her. (m.) 


4095. The best sorts of baking plums arc the follow'ing : -jf 

IXiinson, bullaco, muv'Ii*, wmesoiir, and magnum bonmn. winch thrives onlv on a calraromu soil, and grows wild in 
Of these the damson u by hir the best, and next the winesour, obundatue m the w'est lUdmg of Vorkslure. 


4096. The following are excellent dessert plums for an orcharil : — 

* Green gage, Orleans, * damask (Mock, good), while inTdrl- ditto, or ImiH-rlol, *drai» d’or (yellow, good). Of diese (tw 
gon, * blue^lto, blue gage, * white magnum bonum, red green gage, Orleans, and damask are much tlie beet. 

4097. Gibbs of Bromplon give's the following select list of orchard fruits from his 
own experience ; — 


Sttmmer TMt Applet. Early Margaret, red Astrachan, 
oAlin, Mason’s early, Kerry, yellow InoMtrio, Carter’s seedling, 
lliorlc, red Qiiarenden, earlj AmptnlU pippin. 

Hummer Ktfcken Applet- Keswick codlin, Maulden cndlin. 
Carte’s monster, French rodlin, yellow harvi st, Hollandbufy, 
Auiutim Table Applee. Hlbston, Mamall, court t<«ndUv 
Oownton, Newtown SplUenburg. EngluJi |>each ipple. 


Frame’s pippin, Wyken, Oravenstein, Ross nonpareil, pomms 
de m*lge. 

Avtumn Kitchen Applet. Alexander, Howbuiy pip 
TlawUiomden, Duchess of Oldenburgh, Nelson, idQ~~ 
Blenhciin or.vnge, Diilrh and French ciiajins (good nc auttmlii 
oa well as siiniiner use). 

Winter and Spring Tabk Applet, Bcaiiet nonpsrd), old 
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iinreil, old golden piynln> Newton pippin, Wlieeler*« nis- 
»et, nonpaivtl niii-ict, t^lliirs pippin, rotirt of VViclr, J,emon 
greening " very gui>d uunllty, t'ooucr'ti riuset, Sykehouae 
russet, Amvrii ‘ no further, Motileu Harvey. 

fVMrr ^ .Vpnnir Ktti-km JLpi>ias. French crab, Norfiilk 
bonulin, Nc»rfolk Paradise, pay well, winter queen, winter 
grecnii^, Yorkshire greeiunk, royal russet, beauty of Kent, 
white Leadington, Fullwood’s apple, lemon pippin, skinless 
plppht, luannalade plupln, winter iiearmain. 

Cider Apftiea. iWstreak Sonieriiet, redutreak Devon, 
redbtreak late white I’arson's, ciKcagec, DufTIln, woodcock, 
Styre, Downton, 8olebiiry cider apple, Kingston black, 
Somerset sweeting. 

Summer Taide Peart, Citron des carmes, jargonelle, sum- 
mer bon chr^en, early beigamot, Jnheii atchuluc d*et£, 
green chisel, Lammas. 

Summer baking and preserve Pears. Windsor, Edelcrant/, 
swan's throat, Crawford, lenicm. 

Avtumn Table Pears. GoiiKel's bergamot, Cresanne, brown 


lK.>uTr£, Mori* Louise, Napoleop, beucr^ Spenopi s plfipln* 
poire Aisaiia. 

-Vitumn preserve and bakinif Pears, t'haumontclle, relne d« 
puiro, Scotch C'.ormick, lilack achnn, El'Jiighafl, Aston-lown. 

Wilder and Spriw Table Peart. Kt. Germain, beurriS 
d'hiver, noire Urndcllck d'hlvor, jiolre d'Auch, him chrc’^tlen 
d'hiver, heigamote d’lilvcr, Vciras dlilver, beurr^ rftnoc, 
winter vertv longue, bergamote de Fftfjuc, Van Mons, present 
de Mallnes, bon Mallnobie, Dlllen. 

Wiu/tr and Sprinf( baking aud ^ceertw Pears. Cadillac, 
lilack jiear of Worcester, Uvedofes St. Germain, orange 
d'hiver, niuv.elet gros, nierveillc. 

/Vrry Peitci. Aston-town, achan red, achnn green, swnn'a 
ejot, Windsor, grey lieurr*}, orange bergamot. 

Cherriee. Couroime, black heart, black eagle, Elton, Mge> 
rcaii, white heart. 

Pluna. Orleans, green gage, winesour, Cooiier’a large rcd| 
bonuin magnum, Coe’a golden drop. 


4098. jRonafds of Brentfvrdy who is perhaps better acquainted with English apples 
than any other individual, recommends the following sorts : — i 


Snnmer Table Applee. Hicks's fancy. Bell's hue scarlet, red 
Quamiden, peach apple, la fameuse, summer oshn, summer 
goldni pippin, Duthess ot Oldenlmigh, Kcrr^ pippin. 

S'uiiwwr baking Applee. Nonesuch, Spring-gruve, Manks 
codtln, Hawthomdcri, Hue stripc*d General Arabia, Wonnsley 
pippin, Ciarllsle codllii, early Julian, early sph e apple. 

Autumn Tahir Applet. Alorgll, Uowiilon pqipin, Kcddle- 
stone pippin, l’'ranklin's golden pippin, Delaware, aromatic 

Auiumn hiking Applee. ^Hol lliury, beauty of Kent, Sa- 
lo|iian apple, golden burr, Uiissian apple, ErniuTor AIcKaiuler, 
Carlisle cixllin, Gravenstein, yellow bow (Ainencan). 

Winter Table Apples. Nonpareil, Morris's russet, Bringwood 
pippin, King George, Sykehouse, Court \Vj ke pipiiln, Chn 


pl])pln, brandy aiifile, Robinson’s nijipin, new scarlet nonpareil, 
Fern s pippin, Fedley's pippin, ('rollon pippin, nutmeg cockle 
pippin, Wykin plppm, niKset Ttearmain, Fairy’s peormaln, 
new green nonpareil, new goldon pippin, tulip apple, court 
peiidu plat nibra, golden kVon ester, Drcrlgc’s gulden pippin. 

“ baking Apples. Large russet, transparent, jiolden 
russet, Frc ‘ crab, Mlnslmll crab, Ncwfolk paradise, French 

m il, la adon pippin, lu w scarlet peaimaln, Kirk’s fain . 

? of Wellington, k orkshtro greening, Kyuier, Deeping 
plpfiln, pound apple (AnieriLan). 

( iilrr Apples. Bitter sweet, Silierlan ■'tvey, Foxlcy apple, 
coccagec, I’ynis (unique, Tartarian crab,, Silierlan hitler 
sweet crab, tr.ui.sparent crab, Dcc)>inc pippin, Downton pippin, 
Brentford crab, (ilrdler's large 8tn|iea. 


4099. Pearson of Chilwell recommends the following apples as very select : — 

For ear/u Dessert, the Kgglestone summering, W.-Ucrli M.inks codbn, American si loring, and llawlhorndon. 
pippin, and Perfect's Juneatiiig. For mtJJ/e .Siimun, the Bur- For miibllr Seasim, Greenup's pippin, malster, and Barton 
gin, laird Lennox, nke's pcami.'un, and Blenheim orange, frcc-bcarer. For long Keeping, Caldwell, Normantoii wonder. 
For bUe Keeping, Wollaton pipjdn, Bess Fool, Keddtestone and northern greening. All the fotegolng will do well as dwarfs 
pippin, and Haraord'i russet. I'or Kitchen Use, earlif, the on Paradise stocks, (oard. Mag. vol. vi ) 

4100. The cultivation of the plum appears to us deserving of more encouragement than 
it generally meets with. Not only does the fruit make excellent pies and tarts, but it 
may be kept in large quantities, so as to be ready for that purpose at any period of the 
year. They also make a sort of wine, and with other fruits and ingredients form one 
of the best substitutes for port. The damson, bullace, and some other varieties, will 
grow and bear very high-flavoured fruit in hedges where the soil is dry below and not 
too thin. Tlie fruit of the sloe is, for wine-making, superior to that of the plum, and 
nearly as good for tarts. 

4101. The cherry is of more limited culture than any of the foregoing fruits ; because 
chiefly used for eating, and not being of a nature to keep. Near large towns they may 
be cultivated to a certain extent. In Kent and Hertfordshire are the cherry orchards 
wliich afford the chief supplies for the London market. The sorts are chiefly the caroon, 
small black or Kentish, the May-duke, and the inorello ; but Holman’s duke, the 
black heart, and the large gean, will do well in orchards. 

4102. The walnut and Spanish chestnut may l>e advantiigeously planted on the outskirts 
of orchards to shelter them, and a few of them in hedge-rows where the climate is likely 
to ripen their fruit. The chestnut can hardly be considered as ripening iiorlli of London, 
or the walnut north of Newcastle. Both trees, however, may be planted for their timber 
in moderately slieltered situations, in most parts of the British Isles. 

4103. The elder is not beneath notice as an orchard tree. It need seldom be planted 
as a standard ; but in unpruned hedges on a soft, deep, and rather rich soil, it yields 
great quantities of fruit, which is readily manufactured into a sort of wine esteemed by 
many persons when warmed, and funns a comfortable evening draught for the cottager. 
No tree requires less care ; it propagates readily by cuttings or .seeds, and requires little 
or no pruning ; but, though it will grow in any soil whatever, it will produce no fruit 
worth mentioning on any but one tolerably deep and rich, and must be cut down when 
it begins to show indications of age. 

4104. The fdbei’ti currant^ ^ooseberryj raspberry, and some other fruits, are cultivated 
extensively near large towns ; but tlie treatment tliey require renders them in our opinion 
unfit for farm orchards. ^ 

4105. In choosing trees for orchards, standards, sufficiently tall to admit of horses and 
cattle grazing under them, should always be preferred. Maiden plants, or such as are 
only two years from the bud or graft, arc the most cerhun of success ; tlie apples being 
wo^ed on crab, the pears on wilding, and the cherries on gean stocks. The common 
bikking plums neel not be grafted at all, but the bettofj; sorts should either be grafted or 
budded on damson stems. Where budiled or grafted chestnuts and walnuts can be got, 
they should always be preferred as coming much sooner into bearing. The former may 
be had £rom the Devonshire nurseries, and some public gardeners about London are now 
attempting to inarcli and bud tlie walnut. 

4106. if^ith resj}ect /a the distance at which orchard trees may be planted, every tiling 
will *iic^^4NDd ou die use which is intended to be made of the ground. Where tlie soil is 



B60K 11 . 


CULTIVATION OF FARM ORCHARDS 


to be pastured or dug, they may be planted in quincunx and close but where it iff tO 
be ploughed, tliey should either be planted in rows with sufficient space between for one 
broad ridge, or two ordinary ones, or they should be planted in squares to admit of 
ploughing both east and west, and north and south. 

4107 The Hertfordshire orchardtsts recommend that the rows should extend fVom north to south, as 
in that direction each part of every tree will receive the most equal portions of light and heat Ihe 
distance between each row, os well as the space between cieh tree, should de^iend on the situation and 
soil Where the lomicr is high and eiqiosed, the trees should be elosely planted to adbrd each other 
protection , and where the latter is poor and shallow, their growth will ot course be less luxuriant, and 
they will consequently require less room But in low and sheltered situations, and in deep and soils, 
wider interials should be ‘illowed In the former instances, twelve yards between each row, and six 
between each tree, arc sufficient , in the latter, twenty four > i s between each row, and eight between 
each tree, will nut be too much 

4108 As aecmtalgutdt with regard to distance^ Nicol states tli extreme limits at which apple and 
pear trees should stand, in a properly pHnted and close oreh ird, as trom thirty to forty feet, less or 
more, according to the quality ot the soil, taking, as the medium, thirty six Icet In a poor soil and a 
bleak ex^iosure, where the trees nny not be xpeited to grow very licely, thirty feet are sufficient, 
whereas in good soil, and a sheltered situation, lorty may not be too muc h Cherries and plums may be 
jilanted at trum tweuty lour to thirty six feet, according to soil and situation, as above, taking as a me- 
dium, thirty tect for the ultiinitc distam e at which they are to stand ilcar ot one ant ther But it would 
be advisable, in the hrst instance, to plant feur trees for one that is intended ultimately to remain, 
pi intiiig the proper kinds at the above distances first, iiid then teinixirary plants between them each 
way Ihese tciniiorary pi ints should be of the free growing sorts th it begin to bear e irly , such as the 
ntiitsiuh and Hawthornden ipiks the Mav duke elurry and the Crawtord and yair pears, or any 
others known to ir(Hlu(.e Iruit sooner after planting Ihese sheuld be lonsidcred and be tieited as 
teiniKirary 1 lants lioin tic bi ginning, and must gui place to thi ] niicipal trees as tiny advance in 
growth, by being pruned away bit by bit and at last stubbed up entirely la bleak situations, if forest 
iiid other hardy trees be ph ite 1 among the fruit trees, it m ly not be necessary to plant so many (if any) 
tempor iry fruit tri e s , or tilt m ly chu fly consist of the hardier st rts, such is the Hawthonidtn apple, 
tin May duke ind morel) i cl trrits, m 1 the Scotch gems, whu h preduce fruit the soonest. 

4100 In the oj^ratum of planting, grt it e ire ought to be taken not to insert the plants 
deeper in tJic soil ihin they were before remov-il Ihis is a very common error in every 
description of tree pi inting , diicl in retentive soils is ruinous to the tree Sir C. M* 
liiiiiel leeomnienels, as i useful pricticc in wet soils, or where the substratum is not 
suited to Ihe ipplt or die pear, to pi int the trees on hillocks of la y dseenf, as turinsianeo 
oni toot higher in the ceiitie th in the lead of the he Id, and sloping gradually to that level 
for three oi tour feet eiery w i) tioin the centre 15y this practice, the roots will natiprally 
follow the good surface e irth , whereas, if the) ire pi inteel in holes, the roots are apt to 
shoot into the jnejudieial subsoil, to the eve lit ii il injury of the pi nils by canker and other 
diseises When trees aie thus jdaiitcd on smill hillocks, the undei-drains may pass 
between the rows with greeter utility 

Sfct III CuUuation of I arm Orchardi^. 

4110 The trees 6enng carefully plauUd, natind, and tud to tall sliovg stakes, require 
little more thin common attention tor siveial yeirs I very autumn oi spring they 
should lie looked oacr, and dl cross irrcgulir shoots mule during the preceding summer 
cut out, suckers ^if any) removed from their roots, aiul sitle growths cleared fioni their 
stems. 

4111 The object in /prww/ig yei/wg trees, Nitol observes, is to form a proper head. 
Generally speaking, the shoots in ly he piumd in proportion to their lengths, cuttm ; clean 
awiy such is eioss one mother, ind fuming the tiee out towards the extremities on all 
sides , thereby keeping it eepi dly poised, and fit to tesist the elleefs of higli winds When 
it is wished to throw a young tree into i hearing stUe, winch should not be thought of, 
howcitr, sooner than the third or iouith year atter planting, the leading branches should 
be very little shortened, ind the lower or siele branches not at all , nor should the knife 
bo used, unless to cut out such shoots is cross one another 

4112. After an orthard-tree is come into bearing, \bereromhit says, continue at the time 
of winter pruning either every ye ir, or every two, three, or four yc«irs, as an occasion is 
perceived, to cut out unproductive wood, eiowded spray, and decayed parts Also 
reduce long and outiunning ramblers and low stragglcis, cutting them to some good 
lateral that grows witlnii its hmits Where fruit-spurs are too numerous, then cut Uie 
strongest and most unsightly. Also keep the tree pietty open in the middle If it be 
iiLC tssary to take oH large branches from aged trees, use a chisel or saw, and afterwards 
smooth the wound with a sharp knife In case old wood is to be cut down to young 
shoots spnnging below, to make the sep iration in summer will be of more advantage to 
those young shoots, tliough it is not a common practice, on ac«,ount of the liability of 
many stone-fruit bearers to exude gum, when a large branch is loppetl in tlio growing 
season. Observe to keep tlie stem clear fiom all lateral shoots, and eradicate all suckers 
from the root. 

4113 On aged trees that have run into a confusion of shoots and branches, and 
spurs liavc become clustered and crowded, the saw and the knife may be exercised ilrlth 
freedom, observing to cut clean away all useless spray, rotten stumps, and the like uaelesa 
excrescences. Thin out the spurs moderately to let the oir circulate freely among 
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]eave<( and fruit in the summer season, and to admit the rays of the sun, so as to give the 
fruit colour and flavour. 

4114. In pruning the apple tree and all other standard freest Knight observes, the points 
of the external branches should be every where rendered thin and pervious to the light, 
so that the internal parts of the tree may not be wholly shaded by the external parts : the 
light should penetrate deeply into the tree on every side ; but not any where through it. 
When the pruner has judiciously executed his work, every part of the tree, internal as 
well os external, will be productive of fruit ; and the internal paii;, in unfavourable seasons 
will rather receive protection than injury from the external. A tree thus pruned will not 
only produce much more fruit, but will also be able to support a much heavier load of it, 
without danger of being broken : forftiiy given weiglit will depress the branch, not simply 
in proportion to its quantity, but in the compound proportion of its quantity and of its 
horizontal distance from the point of suspension, by a mode of action similar to that of the 
weight on the beam of the steel-yard ; and hence a hundred and fifty pounds, suspended 
at one foot in distance from the trunk, will depress the liranch w'hich supjiorts it no more 
than ten pounds, at fifteen feet in distance, would do. Every tree will, therefore, support 
a larger weight of fruit without danger of being broken, in proportion as the parts of sucli 
weight are made to approach nearer to its centre. 

4115. Where a bee n sluntedy or the head tll-Jiapcd, fiom being originally badly pruned 
or barren, from having ovei borne itself, or from constitutional weakness, ♦’v'lnost exjiedi- 
tious remedy is to head down the plant to within tliiee, four, or five eyes (oi inches, if an 
old tree), of the top of the stem, in older to furnish it with a new head. The recoveiy of 
a languishing tree, if not too old, will be furthei pionioted by taking it up at the same 
time, and pruning the roots; for as, on the one hand, the de])riving too liixuiiant a tree 
of part even of its sound healthy roots will moderate its vigour ; so, on the other, to relieve a 
stunted or sickly tree of eankeied or decayed roots, to pi line the extiernities of sound 
roots, and especially to shorten the dangling tap-roots of a plant affected by a bad sub- 
soil, are, in connection with heading down, or very short pruning, the renovation of tlie 
soil, and ilraining, the most availing remc*dies that laii be tiied. 

41 IG. A tree often becomes stunted from an anumuhlini{ of moss, whitli affects the 
functions of the baik, and renders the tree unfruitful. This evil is to be removed hy 
scraping the stems and bianclics of an old tiee; and on a young tree a hard hiush will 
effect the puqiose. Wherever the baik is decayed or ciacked, Abercrombie and l''()isyth 
diic'Ct its retnoxal. Lyon, of laliiihiirgh, has lately cairied thh piaitjcc to so gieat a 
length as even to recommend the lemoval of pait of the bark ot young lues. Prattical 
men, in general, liowevoi, c’oidine the opei.ation to ciatktd bark, which nature seems to 
attempt throvMQg off ; and the effect in rendering the tiee inoie fiuitful and luxuriant is 
acknowledged by Neill in \\\^ Account (f Scottish Gardeninir and (hJiardSi and by cliffeient 
writers in The 1 ondon and Cidcdo man Horticultural Transactions* 

4117. 7'he other diseases to which orchard trees are subjeit are chiefly the canker, gum, 
mildew, and blight, which, as we have already obscr\ed, are rather to be prevented by 
such culture as will induce a healthy st.ite, than to be leinedied by topical applications. 
Too much lime, Sir H. Davy tliinks, may bring on the canker, and if so, the leplacing a 
part of such soil with alluvial or vegetable earth would be of service. The gum, it is 
said, may be constitutional, arising from oflcmsive matter in the soil ; or local, arising from 
external injury^. In the former case, improve the soil ; in the latter, .ipply the knife. 'J'he 
mildew, it is observed by T. A. Knight .md Abcrcromliic, “ may be easily subdued at its 
a])pcarance, by jcattering flour of sulphur upon the infecled parts.’* As this disease is now 
generally considered the growth of parasitical fungi, the above remedy is likely to succeed. 
For caterpillars and otlier insects in spring, Forsyth recommends burning rotten wood, 
weeds, potato-hulni, wet straw, &c., on the windward side of the trees when they are in 
blossom. He also recommends washing the stems and branches of all orchard trees with 
a mixture of fresh cow-dun" with unne and soaji-suds, as a whitewaslier would wash 
the ceiling or walls of a room.” The promised advantages arc, destruction of insects 
and “ fine bark more especially, he adds, “ when you sec it necessary to take all the 
outer bark off.’* 

4118. JVith the Herefordshire orchardists pruning is not in general use; the most ap- 
proved method is that of rendering thin and pervious to the light the points of the external 
branches, so tliat tlie internal branches of the tree may not be wholly shaded by the external 
parts. Large branches should rarely or never be amputated. The instrument generally 
used for the purpose of pruning is a strong flat chisel, fixed to a handle six feet or more 
in lengthy having a sharp edge on one of its sides and a hook on the other. [JCnight's 
Treatise on the Ajypk and Pear,) 

4119. The culture of the sod attwng orchard trees is always attended with advantage; 
though it can so seldom be properly conducted in farm orchards, that in most cases it is 
better to lay them down with grass seeds for pasture. To plough between the trees and 
take eem crop^ even if manure is regularly given, cannot be any great advantage, unless 
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a radius of six or eight feci is leftiTOund each tree. If such a space is left, and yenfly 
dug but not cropped, the trees will thrive well ; and a ridge between each two ro¥rB may 
bo sown with com. The greater number of orchards in Herefordshire and Gloucester* 
shire are under pasture ; but the most productive are those trees grown in hop grounds. 
In Kent, in some instances, the interspaces of young orchards ore occupied by hops, in 
others by filberts, and in grown orchards the latter are sometimes seen. Some <dd 
orchards are likewise in permanent sward, others under arable or garden crops, and some 
in saintfoin, while otliers are in lucern. In all cases where the subsoil is moist, or other- 
wise unfavourable, the ground of an orchard should neither be dug nor ploughed, in order 
not to prevent the roots from spreading themselves imfvtodiately under the surface. The 
effect of repeatedly stirring the surface to six or eight inches or more in depth is to cause 
the roots to descend. In all soils, this descent, by furnisiiing them more abundantly with 
moisture, tends to prolong tlic growth, and prevent the ripening of the wood and the 
formation of blossom buds ; but, in the <.asc of noxious subsoils, it brings on canker and 
other diseases. This is tlie reason why standard fruit-trees in kitchen gardens are gene- 
rally less productive than in grass orchards ; the productive trees in certain hop-grounds 
in Kent and other counties may seem an exception ; but they are not so, the subsoil in 
tlicse cases being good and dry. 

SiitT. IV. Gathering and Keeping of Orchard Fruit, 

4120. The gathering of a chard fruity and especially apples, should be performed in 
such a manner jis not to damage the branches, or break off' tlie fruit spurs or buds. Too 
frequently tlic fruit is allowed to drop, or it is beat and bruised by shaking the tree and 
using long poles, Ac. Nicol directs that it «liould never be allowed to drop of itself, nor 
should it be shaken down, hut sliould be ])ulled by the hand. This may be thought too 
troublesome a method ; but every body knows that bruised fiuit will not keep, nor will it 
bring a full pi ice. I'lie expense of giithcriiig, therefore, maybe more than defrayed, if 
CiUrefully done, by saving the fruit from blemish. 

4121. With regard to the keeping of kernel fruity the old practice, which is recommended 
by Maishcd and Forsyth, commences with sweating, though Nicol and other modem 
gardeners omit this jirocess. It is evident from the general practice of both commercial 
and private gardeners, tliat sweating fruit is not essential to its keeping, though some 
persons continue to allege that, in consequence of that operation, it keeps better. Marshal, 
the author of An Introduction to Gardening, observes, that those fruits wliich con- 
tinue long for use should be suffered to bang late, even to November, if the frost will 
permit ; for they must be w'cll lipened or they will shrink. Lay them in heaps till they 
have sweated a few days, when tliey must be wiped dry. Let them then ^je singly, or at 
least thinly, for about a fortnight, and be again wiped, and immediately packed in boxes 
and hampers, lined with double or treble sheets of paper. Place them gently in, and 
cover them close, so as to keep air out as much as possible. Preserve them from frost 
through the winter ; never use hay for the purpose. Kernel fruits and nuts keep no 
where better than when mixed and covered with santl in a dry cool cellar, in the manner 
of potatoes, lluried in pits well protected from moisture, russets have been found to 
keep perfectly fresh a year from the time of their being gathered. The keeping of cider 
fiuits is not aijpio\ed of, it being found best to crush them after they have been tlunly 
spread for a few days on a dry boanied floor. Many of the Herefordshire growers carry 
them direct fiora tlie tree to the crushing-mill. 

Sect. V. 'Manufacture of Cider and Ferry, 

4122. Cider is commonly manufactured hy the grower of the fruit, though it would cer- 
tainly bo better for the public if it were made a distinct branch of business like brewing 
or distilling. “ The true way to have excellent cider,” Marshal observes, “ is to dispose 
of tlie fruit to professional cider makers. The piincipal part of tlic prime cider sold in 
I.ondoii and elsewhere is manufactured by professional men ; by men wlio make a 
business of manufacturing and rectifying rider, even as distillers, rectifiers of spirit, and 
brewers follow tlicir businesses or professions, and like them too conduct tlicir operations^ 
more or less, on scientific principles.” (Itcv. <f Agr, JRep. vol. ii. p. 294.) It is allowed 
on all hands that tJie operation is performed in a most slovenly manne^^by the farmer, 
and that it is very difficult to procure this liquor in good quality. The opi^tion of 
cider-making is as simple as that of wine-making or brewing, and will be perfectly un- 
derstood from the following directions, chiefly drawn from tlie treatises of Crocker and 
Knight ; so that any person possessing an orchard, or a few hedge-row fruit trees, inay . 
make a supply for his own use. The first business consists of gathering and preparing 
the fruit ; the second, of grinding and pressing ; and the last, of fermenting and bottling^ 

4123. In galiiering cider applea, care should be l^eii that they are thorougldy rip« 
l)efore they are taken from die tree ; otherwise the cider will be of a rough, luursh taste^ 
in spite of all the endeavow of tli© operator. It is observed by Crocker, in bia tfad 
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ell An af MMng end Mana^ng Cideti that the noat certain indications of the ripe- 
neu of e|)^Ies are the fbigrance of their bmell, and their spontaneously dropping from 
the trees* When they are in this state of maturity, in a dry day, the limbs may, he 
be slightly shaken, and partly disburdened of their golden store ; thus taking such 
apples dnly as are ripe, and leaving the unripe longer on the trees, that they may also 
acquire a due degree of maturity. It may not, he thinks, be amiss to makO'three gather- 
ings of the crop, keeping each by itself. The latter gathering, as well as wind-falls, 
can, however, only be employed in making inferior cider : the prime cider must be drawn 
from the former gatherings. 

4124. On the proper mixture of fruits, or rather on their proper separation, the merit 
of cider will always greatly depend. Those whose rinds and pulp are tinged with 
green, or red without any mixture of yellow, as that colour will disappear in the first 
stages of fermentation, should be carefully kept apart from such as are yellow, or yellow 
Intermixed with red. The latter kinds, which should remain on the trees till ripe 
enough to fall without being much shaken, arc alone capable of making fine cider. 
£hch kind should be collected separately, as noticed above, and kept till it becomes 
perfectly mellow. For this purpose, in the common practice of the country, they arc 
placed in heaps of ten indies or a foot thick, and exposed the sun, air, and rain, not 
being ever covered, except in very se\ere frosts. The strength and flavour of the future 
liquor are increased by keeping the fruit under cover some time hef ‘re it is ground ; 
but unless a situation can be alibrded it, in which it is exposed to a free current of air, 
and where it can be spread very tliin, it is apt to contract an unpleasant smell, which 
will much afiect the dder produced from it. Few farms are provided with proper 
buildings for this purpose on a large scale, and the improvement of the liquor will not 
nearly pay the expense of erecting them. It may reasonably be supposed, that much 
water is absorbed by the fruit in a rainy se«ison ; but the quantity ol‘ juice yielded by 
any given quantity of fruit will be found to diminish as it becomes more mellow, even 
in very wet weather, provided it be ground when thoroughly diy. The advantages tliere- 
fbre, of covering the fruit will probably be iniicli less than may at fir^t sight be expected. 
No criterion appears to be known, by which the most jiropcr point of maturity in the 
fruit can be ascertained with accuracy; but it iinjirovcs as long as it continues to ac- 
quire a deeper shade of yellow. Eacli heap should be examined prior to its being 
ground, and any decayed or green fruit carefully taken away. The expense of this 
will be very small, and will be amply lepaid by the excellence of the liquor, and the ease 
with which too great a degree of fermentation maybe pi evented. (Crocker.) In Ireland 
a mixture of every sort of apple is considered as producing the best ciiler. A propor- 
tion of crabs is always aebnitted. ** The taste, in consequenL*e, is very sour, and less 
sweet than English cider ; but this is matter of fancj ; and, a relish for rough cider once 
acquired, the sw'eet kind loses much of its attractions. Ow ing to a considerable admixture 
of crabs, the Irish cider is always more sour than the Englisli, and tliis is a qualit), 
when not too predominant, for wliich it is valued by tlie natives.” (Lardners Cyc. 
Dom. Econ.) 

4125. In grinding, the fruit should be so reduced that the rind and kernel should he 
scarcely discernible. In such a complete mixture it seems probable that new elective 
attractions will be exerted, and compounds formed which did not exist previously to 
the fruit being placed under tlie roller, Tlie process of slow grinding, with free 

of air, gives the cider good qualities it did not possess before, probably by tlie alisorption 
of oxygen. To procure very fine cider, the fruit should be giound and pressed im- 
perfectly, and the pulp spread os tliin us possible, exposed to the air, and frequently 
turned during twenty-four hours, to obtain as large an absorption of air as possible. 
The pulp shpuld be ground again, and the liquor formerly expressed added, by which 
the Uqupr will acquire an increase of strength and richness. (Lardner's dyclo. Dom- 

4126s Whether the pommage should, immediately after grinding, be conveyed to the pre^s, 
l^ere to tie formed into a kind of cake, or what is culcd the cheese ; or whether it should 
e^e time in that state before pressing, ridcrists have not agreed. Some say it 
should pressed immediately after grinding ; others conceive it best to sufier it to 
remain in the grinding trough, or in vats employed for tlie purpose, for twenty-four 
bourse htr even two days, that it may acquire not only a redness of colour, but also tliat 
St mav ibrm an extract with the rind and kernels. Both extremes are, Crocker thinks, 
;tiThere Is an analogy, he says, between the making of cider from apples, and 
flfom grapes ; and the method which the wine-maker pursues ought to be followed 
dder-maker. When the pulp of the grapes has lain some time in tlie vats, the 
t^itager thrusts his hand into the pulp, and taki's some from the middle of the mass ; 
and when he perceives, by the smell, that the luscious sweetness is gone off, and that his 
iHNfh ie f^iPected with a alight piquancy, he immediately carries it to the press, and by a 
pressure expresses his prime juice. In like manner should the ciderist determine 
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the time whi^ hiti^ pulp shoidd carried to the pT^." IChe parried H inpDD^atel 
the 1^11 to the piress, he might lote gome »tnall l^antage whi^ 


the rind and kernels, and his liquor might bsij|^ kftrer cplotur. ilm ma|r 
suiTcr it to remain too long unpressed, he ndll find to his cost that the acet^s ( 4 ^ 01 % 
ation will come on before the rinous is perfected, especially in the early pait 
making season. He will generally find that his pulp is !h a fit state fi(ir.|iresi|pg ^ 
about twelve or sixteen hours. If he must of necessity keep it in that sfBrtO l<^|^e^‘W 
will find a sensible heat therein, which will engender a premature fermentafilign' f^an^ 
he must not delay turning it over, thereby to expose the middle of the mass to the iil<» 
fluence of the atmosphere. Knight’s opinion is, however, that it sliould ^{pxiaia^tsOBtity^ 
four hours before it is taken to the press; and in this opinion tlie author of the^ Art of 
Cider Making, in l.ardner s Cyclopcpdiay Domestic Economy, vol. also concntlk 

4127. llie pommage being carried to the ))ress, and a square cake or cheese made df'i^^ 
by placing very clean sweet straw or reed between the various layers of pommage^ ox* 
by putting the same into the hair-cloths, and placing them one oU another. It is qf, 
importance that the straw or weed ho, sweet, and perfectly free from any fustiqess, 

the cider be impregnated thcrewitli. Particular care ought also to be taken tO kee;^ 
hair-cloths sweet, by frequently washing and drying, or the ill effects of their acidity 
will be communicated to the cider. To this cake or cheese, after standing awhile«ra 
slight pressure is at first to be given, which must be gradually increased until' all the 
must or juice is expressed; after which, this juice must be strained through a coarse 
hair sieve, to keep back its gross feculences, and be put into pioper vesseb. These 
vessels may be eitlier open vats or close casks ; but as, in the time of a plentiful crop 
of apples, a number of open vats may by the ciderist be considered an incumbrance in , 
his cider-rooms, they should be generally carried immediately from the press to the 
cask. Thus far, says Crocker, cider-making is a mere manual operation, peHbrmed with' 
very little skill in the operator; but here it is that the great art of making good cider"' 
commences ; nature soon begins to work a wonderful change in this foul-looking, turbid, 
fulsome, and un\^ holesoine fluid; and, by the piocess of fermentation alone, converts it 
into a wholesome, vinous, saliibiious, Iicait-clitering be\erage. 

4128. Fcrmentittwn is an intcinal motion of the pails of a fermentable body. 
motion, in the present ease, is alv\a}s accompanied with an evident ebullition, the bub- 
bles rising to the surface, and (heie forming a scum, or soft and spongy crust, over the 
whole liquor. This ciust is fiecjiiently raised and bioken by the air as it disengages 
itself from the liquor, and forces its way tinough it. This effect continues whibt the 
formotitation is brisk, but at last giadu ally ceases The liquor now ap])caTS tolerably 
clear to the c)e, and has a piquant vinous shaipness upon the tongue. If in this states 
the least hissing noise be heaid in the feimcnting liquor, the room is iqo warm, aad 
atmospheric air must bo let in at the doors and at the windows. Now, continues^ 
Crocker, is the critical moment which llie cideiist must not lose sight of; for, if he 
would have a strong, geneious, and pleasant liquor, all further sensible fermentation 
must be stopped. This is best done by racking off the pure part into open ve^]$, 
w'hich must be placed in a more cool situation for a day or two; after which it may 
agfun be barrelled, and placed in some moderately cool situation for the winter. Tbo 
Herefordshire cider-farmeis, after the cider has perfected its vinous fermentation, place 


their casks of cidtr in open sheds tlnonghoiit the winter ; and, when the spring advances^ 
give the last racking, and then cellar it. In racking, it is advisable that the stx^anrfrom 
the racking-cock be small, and that the receiving-tub be but a small depth below the 
cock, lest, by exciting a violent motion of the parts of the liquor, another fermentation 
be brought up. The feculence of the cider may be strained through a filtering-bag, 
placed among the second-rate eiders; but by no means should it be returned to 
prime cide]^ In this situation the cider will, in course of time, by a sort of insensililf ^ 
fermentation, not only drop the remainder of its gross lees, but will become traqii;p«ren|^ 
liighly vinous, and fragrant. 

4129. According to Knight, after the fermentation ha.s ceased, and the liquor is 
clear and briglfit, it should instantly be drawn ofl^ and not suffered on any acc4^|il^a^iui^ 
to mingle with its lees ; for these possess much the same properties as yeast, 
inevitably bring on a second fei mentation. The best criteiion to judge of 
moment to rack off will be the brightness of the liquor; and this is always attem^^witl^, 
external marks, which serve as guides to the cidcr-maker. The discharge 
which always attends the progress of fermentation, has entirely ceased ; and a thidk 
formed of fragments of the reduced pulp, raised by the buoyant air it contldfKyJl^^^^llW 
lected on the surface. The clear bquor being drawn off into another cask, the 
put into small bags, similar to those used for jeUies : through ftiesc whatever 
lees contain gradually filtrates, becoming perfectly bright ; and it is then fetuxned 
in the cask, in which it has the effect, in some Ineftsure, of preventing a secoad 
ationi It appears to have undergone a considerable change in the ^cem of 
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Ita colour iarem^ikitbl^decpj ito taste harsb and fiat, and it has a sUrcmg tendency to 
beetle acetous j probably by h^yi^g ^given out fixed absofbed tital air. Should it 
bec^ipo acetous, which i[t witl frequently do in fotty-eight hou^ it mu^ not^ on any 
account be put into t^e caskt If the cider, after being racked ofi^, remoiiis bright and 
quiet, nothing more is to be done to it till th6 succeeding, spring; but if a scum colldbts 
Ob the snr^e, it must in^mddiatcly be racked off into another cask, as this would pro- 
duce bad effects if suffferedf to sink. If a disposition to ferment with violence again 
appears, it will be necessary to rack off from one cask to another, as often as a hissing 
nohie heard. The strength of cider is much reduced by being frequently racked off; 
but this arises only from a larger portion of sugar remaining unchanged, which adds to 
the sweetness at the expense of tlie otlier quality. The juice of those fruits which pro- 
duce very strong ciders often remains muddy during the whole winter, and much atten- 
tion must frequently be paid to prevent an c\cess of fermentation, 

4130. TJie casks, into which the liquor ts put whoever racked off, should always have 
*bccn thoroughly scalded, and dried again ; and ea^ihould want several gallons of being 

full, to expose a larger surface to the air. * 

4131. The above jn cca iifions neglectt d by the ciderist, the inevitable consequence will be 

this Another fci mentation will quickly succeed*, a.id convert the fine vinous liquor he 

wafc possessed of into a sort of vinegar ; and all the art he is master of will never restore it 
to its former lichncss and pmity. When the acetous fei mentation has been suffered to 
come on, the following attempts may be made to prevent the ill effects of it iVom running 
to their full extent, — A bottlfi of French biandy, half a gallon of spirit extracted from 
the lees of cider, or a pailful of ol(^ cider, poured into the hogshead soon after the 
acetous fcnnentation is begun . but no wonder if all these should fail, if the cider be 
still continued in a close waim cellar, give efiect to cither, it is necessary that tlie 
lT(|Uor be as miicli exposed to a cooler air as conveniently may be, and that for a con- 
siclerable length of time. I3y such means it is possible fermentation may, in a great 
measure, be repressed : and if a cask of piiine cider cannot tlicnce be obtained, a 
cask of tolciable second-rate kind may. These u medics are innocent; but if the 
farmer or cidcr-merchant attemiit to co\cr the accident, occasioned by negligence or 
inattention, by applying any picpaiation of lead, let Inni icHect, that he is about to 
^commit an absolute and unqualified muidci on those wJiose lot it may be to drink liis 
poisonous di aught. 

4132. Stu7nniinfi, which signifies the fuming of i cask with burning sulphur, may some- 
times be neU autageous. It is thus pi ifoimcd — 'J’ake a stiipc of cam as cloth, about twelve 
inches long and two broad ; let it be dipped into melted biimstonc • when this match is 
dry, let it be lighted, and suspended fiom the bung oft a cask (in which there arc a few 
gallons Qj^'idfr) until it be burnt oiit. The cask must remain stopped for an hour or 
more, air^e then rolled to and fio. to incoipoiatc the fnme^of the match with tlie cider ; 
after which it may be filled. If (lie stumming be designed only to suppress some slight 
improper fermentation, the brimstone mitcli is sufficient; but if it be lequired to give 
any additional liavour to the eidci, some powdered gingei, cloves, cinnamon, &c. may 
be stiCAvedon the match whin it is made. The burning of these ingredients with the 
sulphur will convey somewhat of tluir fragrance to the whole cask of cider; but to do 
it to the best advantage, it must be peifoiined as soon as the vinous fermentation is 
fully perfi>cliCd. 

p* *4133. Clfiferr generally in the best slate to he put into the bottle at two years old, where 
if, will soon become brisk and spaikling ; and if it posses* es much richness, it will remain 
• wifh scarcely any sensible change during twenty or tliiity years, or as long as the cork 
duly pctfbrms its office. 

4134. In maJany: ruler for the common use of the farm-house, few of the foregoing rules 
attended to. 'I'he flavour of the ]i(|iioi is licic a secorulaiy consideration with the 
whose first object must be to obtain a laige quantity at a small expense. The 
Apples are usually ground as soon as they become niodciately lipe : and the juiQe is either 
ritcjksd off at once as soon as it becomes bright, or more frequently conveyed from the press 
ijibitiedlfately to the cellar. A violent fcrmentatic * soon commences, and continues until 
mearly the wliole of the saccharine part is decomposed. The casks arc filled up and 
early in the succeeding spiing, and no further attention is either paid or rc- 
qinr^. The liquor thus prepared may be kept from two to five or six years in the Cask, 

W ng to its strength. It is generally harsh and rough, but rarely acetous ; and 
sf^e, it is usually supposed to bo preferred by the fanners and pcasanUy. When 
extremely tliin and harsh by excess of fcnnentation, the addltifil^ of a tmiall 
0^ bruised wheat, or slices of toasted bread, or any other farinaceous substance, 

^ akiM Inucfi diminish its disposition to become sour. 

Ilfo ttder. w new cider from the press, mix It with honey till it bears an egg, boil it 
Seutly ^ ^-^tiarter oi an^iour, but nor in an iron not , take off the scum tin it risegf^lct it cool, then 
fillfiig the vessel quite full : liottic it off in March, In $Lx weeks arterwards, it will 
, ilpe Sfat use, and as strong a^ Madeira, Hie longer it ts afterwards kq>t, the better <AfecA, Mag.) 

'ip* 
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« flf * ^ 

4I36o Pet^ is, xnaiiuf»ctur<M 0^ <waaUy the stfme Hie 04ev^> Hiejpedin/ 

sitould pot be <juSt0 tipoy ab4 the MartiKture of soiite wildii]^ 'fdd Bmch 
spnghtliness of the taste. It ie ibought by some to l^inble ^^mpftgne Ixxore &8tt 
gqobebeny ivipe does; ana it h said^ when of the best mieifty* 1b rove EMM al tipoes 
sold instep of champagne. (Zardne >^3 J>(tnu JScon»} ^ ^ 

4137. T/ie 2)roduce ckler or perfy hi/ ihe^ acre dm only ^ gmfssed at, by fim hetrer* 
taming the number of trees. From an orchard of trees in ftiU beaniiig, hsif a bog^dMaad. 
of t idei;^ may, in seasons ordinarily favourable, be expected from th^fhdt of each tr^ei 

the number of trees on the acre varies from ten to fpriy, the qbaiitity of cider kiOst t>piy 
in the sanie proportion, that is, from five to twenty nogsheads. Pear-trees, in 4lqUa|J[y 
good bcaiing, yield fully one third more liquor , therefore, although ihe Uquor eittricti^ 
Irora lie irs sells at a lower price than <tliat produced from apples, yet Uie taiue by th6 
acre, when the number of trees is th6 same, is nearly on a par. 

Sscr. VI. Machtnery iftwf Utensils ncctssaiyfor Culer-nxtikvn^m ;V^ 

4138. The machtnev^ of the common udenst includes the mill-house, mittt presi, ctothf 
vat, and caski with their appurtenance^ 

11 “lO. Marshal, m The Rinal Economy of GloucesUrdivrc, rcmaiks, that a mill^boui^^ 
on un orchard-farm, is as necessary as a bun It is generally one end of an out-ht^^* 
ing, oi perhaps an open shed, under whit h straw or small implements are occasidhally 
laid up. 'Ihe smallest dimensions, to lendei it any way convenient, are tuenty-fouf few 
hy twenty, a floor thrown over it, at seven feet high, a door in the middle of thi^ 
iiojit, and n window opposite , with the mill on one side, the press on the other side^ of the 
window, as much room being kit in front, towaids the door, for fruit and utensils, as tba 
natuie of the mill and the pi ess will allow. The utensils belonging to a mill-house are 
few the fruit is brought m c irts or baskets, and the liijuor carried out in pmls. 

41 JO Of the conimm aUn null there are several vanities, turmed on the principles of the bar^« 
mills 01 tanners i he tirrlt enclohed by the trough is in 1 )l> onshirc g^perally in one division [Jig 602 },aAd 



IS sonu (lines d IV Ilk tl into rom] artinents for i out lining thfli rent varieties of the same fruit [fg 603 ) Thp 
size ot the luiilici vanes hum two anil a hall to leur ii tl i h lif fii t in ilnraeter, and from nine to twelve 

nil lies in thiikness, vvinih ni general is equal, htce 

r V i - th ‘t oi a grindstone, not virying, like thi|t of awill- 

^ fctoiu the weight one or two tdn« liic hottdbiaf 

PiUfet. Bii _ — the ihan is bomewhat wider than the runner, tllat 

this may run ireily ihe inner risefl 
**** hut the outer Bide spread^ oo os to 

trough bome six or eight inches wider * 
~TL ■ — tb m the bottom, to give ircidom to the runner, jad ^ 

-i.lll!IIIIjn room to sc itte r in the fruit, Btit it up while griiMlng, 
'iiid tike out till giountl matter rhentfiqBth is 
or ten nil lies 1 he outer rim of the trougli is mrea 
or four inches widt , .and the dnmetir of the inmr <mlt, which the trough ctrcuwocribes, 
four and a halt to fni lect aciirding to tin sin of the null 1 Jus is sometimes raised by a^hleliir , 
tJ K k pi ink fixed ujon t)ic sti 1 1 , wi(h a curb of woml, lessening to an aiifcli, fixed upon the cirQumfereneff/... 
of thi trougli, in iKiiif, the vvholi dtj (h of the trough ibout equal to its width at the bottom 
tJif quantity ot the stone, and the plank upon thi cintrc answers other purposes. IheentbMhwfl ofa « 
iiiuldli si/ed mill IS about nine ft et , seme ire tin, and at me fiw twelve, in diameter, the wn0|6 
toinposed ol two three, or fi ur btones, ciini{)eri togtlhcr as one . and workeil, or at least finiWMit afljfer 
they an ciamped togethir Ihe best stones are niscil in the lore st ot Dean ihey are monly a aanb, 
icdunih gritstoni non f ili ircou*»), working with suflicic nt fieedom, yet suflinently hard for thlsfnteobno* 
i he be d ol the mill is forinexl, and the trough p irtly liollowcil, at the quarry, leaving a fWw ^ 

edge ot eai li stone uneiit out, us a bond to i n vent its breaking in Carnage Mueh depends on tfic ^ 

ol the stone It ought not to be calcareous, in whole or in p irt, as the acid of the liquor would oamda 
It bome ol tlic Htrefoidshirc btoius h i\ e irlrareous iHbblcs in them, which being of course 4iMPIV^ 


h?avo holes in tin stone Nor should it I c eueh as will coniniunieatc a disagreeable tinge to Uiauqddl. 
A clean gt^^lied grindstone gut is the fittest for the | urposc. t 

4141 7 runner, as it liiB been seen [Jfz 602), is moved by means of an axle pa$qiDiig|f4MM4l|l^^ 


Centro, with a tong arm, reaching without (ktie bed of the milt, for a hoise to draw by , andwltn 

one passjng to an upright swivel, turning uijon a pivot, in the centre of the stone, and studied 

top, by entering a bctirmg ot the floor above An iron licit, with a large nbad, passes Ihroiiptaa^wHj,, 

the lowrer part of the swivel, into the end ol the innci arm ot the axis, i hus tharequMite double 

IS obtained, aii^ie stone kfflit perfectly upright (which it ought to be) witkiveat simplic^, aM 

stress to any itan of the maun nc 1 his is the ordinary mctfiod of haiiging'^c runner Tqprf wani g i a * 


stress to any iianof the maun nc 1 his is the ordinary method of haiiginjffhc runner IPqprII isaiMM^ * 
complex way ^ 4nlng it, but Marshal says he secs no advantige arising from it ai#ioinajH<wiy • 

it stun«, with two lunnqrs, one opposite tlie olbtr On the inner arm of the axis, about avooi frooB tiHF 
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runn^ ia fixed (or ought to be, though it U frequently wanting) a cogged wheel working in a circle of 

cogj, fixed upon the bed of the mill c . ^ * 1 . 

♦14y JAe dtnrnetn qfihev heel is determined by the height of the axis above the bed of the nUU , the 
diaraetcr of the ring of cogs, by the distance of the wheel from the centre of motion The use of cog 
wheels is to prevent the runner from sliding, to which it is liable when the mill is mil, the matter, when 
nearly ground, rising up in a body before the stone Besides, by issistiiig the rotatory motion of the 
stone, it renders the work more easy to the horse Ihese wheels reijuire to be made with great exact- 
ness, and in a country where carpenters arc uiueeusiomed to tin in, a millwright should be employc'd m 
fixing them The mill is placed so as to Icivc \ horsi path, ^hout three tut wide, between the bed 
apel the walls , so that a meidcratcly sized mill, with its horse p itli, t ikes up a space of fourteen or fifteen 
feet every way 

414a J cidu-mUl in la the south of Ftance {fig ffl) is worked on a circular platform of boards, 

ind in tead of stone the vheel or conical roller («) is of 
c 1 st irm 1 he fruit is spreael thinly over the idittorin, 
and the nller meivcd round bv one min or i woniaii 
1* loin the roller s co\ enng more breadth than the narrow 
b irk wheels in use in !• ngland, more fruit is < rushed m 
a short tune by this sort of null than would at first 
sight be siiji osed 

4141' An desmptton of mdl, wrhere cider is 

only made t )r priviti usi, (onsistsot i pair of fluted 
rolUis wtrking into t ich other rinse rollers are of 
cast non, hoJh w xbout nine inches in diainettr, with 
lliitcs or ticth abrut an inch wide andniarl} as much 
deep In gineial thev ire worked by h nd, two men 
wirkin„ It, uiist eath othti Belucen these theliuit 
pi IS tuKi the rolkrs being f •'st set wide to break 
It into tra(,mi nts an 1 afterwards ser to reduie 
the fragments and the seeds, the bruising cf the latter bcit g ot esstntiil use 111 laking h gh 
flavourcil Cider 

414*5 Ihe npfle mi// is an iron imchint Where non mills ha\o been tried this metal h is been found 
to be soluble in the acid ot apilis to whitli it tomTimi u ite i bnwn cob lu iiwl an unpleasant taste 
No combination Ins bitn a eit lined t take jli e lelwcen Ih s irid and le id , but as the ealx of this 
metal readily dissolves in and eomimiiiu ites in extremely | one ns quality to the uetous Jim c ot the 
miple, it shoulti never be suftend to eonu into e uta t with tJie Iiuit e r Iiqu n {Kmght n tin Af/lt md 
Ptat ) In Ireland the eider mill is toini std ot twe heri/entil wee elm eylinclers, covered with studs cf 
iron like an organ barrel lluse woik. into each either and crush the UiUs, whieh ire afterwards beat 
in a vessel with woenlen pestles 

414() Ihe ci(ii.rj> is in Heiefordshire is ainohfieation of the common screw press In Ireland the 

f iTCss bears a coiisideral le rcseinblatiee to the ce mine 11 wine j re ses et liiieo tint being efteeted bv i 
ong lever whuh in V ngland is effected I y i serew It will sues me subsequent trout le it in pressing 
out the juite, the letu n ot the i ross 1 1 i|i 1 cd jr dualh uul veiy si wlv m rcased In this way the 
juices, at (irst running muddy, will at length come eft j eiteeily tran laieiit Inidmi sLych Vom /c<w) 

41 17 Cider cJolht uc used for tonf uniii,r the poininige in oidcr to its being pressed. 
Tlity arc usually iimele of common h iir-rloth , hut such as is rather close in its texture 
IS the best The size is genci dly iboiit foui feet squaie, ind they bold about two or 
three bushels, or is much as the mill c in giind at once and these aic he iped over each 
other till the press is full Ihe liigti presses will hold fiom eight to fifteen bi,,,s, which 
yield from one to two hunched gallons of liquor, le cording to the largeness of what is 
termed the cheese lo pcifoim the woik iie itl), it is neeessuy to haic two sets of these 
bags for they <log and fur in pussing, ind consequently become unfit for use till they 
have been w ished and dned, so tint, wlule this is doing, either the press must st ind 
still or another SLt be ready to employ it Ilut some, imtead of hair bigs, lay long 
straw under the pommage, tlie ends of whieh they tiiin iqi over it, then eovei the 
pommage entiiely with fiesh clean stiaw, upon whuh they spre id mother layer of 
pommage, and so on alteinately, till the puss is full I ithei of the methods will do, 
but those who aie desiious of cloiiig the woik in the neitcst ind best manner generally 
use bags 

41 IS 2 he cidcr-iat is a vessel made for the purpose eif receiving the pommage, 01 the 
Cider before it is racked off into the e isk \ essel ot this kind should be made of wood, 
^ where lead is employed it is li ible to be corioded by the malic acid 

4140. Cider cashs, when new, though the wood be ever so well seasoned, are apt to 
a disagrccahli relisji, unless due e iiition be used before-h ind 1 requent scalding 
with hot water, into wluch some liandfuls of salt hive been fiist thrown, or with water 
in which some ot the jxnnmige his been boiled, ind washing aftei wards with cieler, aie 
the usual remedies <igainst this evil, and seldom fill of removing it effectually Of old 
casks, beci-vcssels are the worst, is they alwijs spoil eider, and, in return, eider-casks 
infallibly spoil beei Wine and biandy cask uo very well, provided the tartar adhering 
to then sides be carefully scraped off, and tliey aic well scalded. 


Chap XI 

Laipng out of Farm and other CuUurablc Lands* 

4 HO; The farmin^Tknds of an edale arc in gcneril the grand source of its annual 
rental. The demesne lands arc eliufly for cnjoybient , the roads afilbrd no direct in- 
come, th« villages, manufactories, commonly tlic mints and fisljcrics, and often also 
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the woods, yield no inOome of consequence; but there remain the lands to be let-OUte^ 
the professional fanner, market-gafdener, nurseryman, and cottagers : from these thO 
landlord generally derives his principal return for the Capital ^d out on tlie estate^ 
Having therefore disposed of all the other ports of the terrimry, it remains only to 
arrange the farming or culturable lands in farms of different characters and sizes, in 
cottage lands, gardens, or orchard grounds : these may be considered in regard to their 
extent and arrangement. 

Sect. T. Extent or Size of Farm and Cottage Lands. 

4151. The proper size of farms, or of land to be let m any way, must ncccs<«arily be 
that which best suits the markets : not altogetlier the market of the moment, for there 
may be a run for large or for small farms; but the market on an average of years, 
times, and circumstances. 

4 1 52. The enlargement or dmnnulion of far ms can proceed only for a time, and to a limited 
extent, 'i he interest of the landlord, which gave the first impulse, is e\ er vigilant to check 
its progress, when it is attempted to cairy the measure beyond due bounds. ^ It is in this 
that the security of the public consists, if it were ever possible that the public interest 
should be endangered by the enlargement of farms. Accoidingly, in most of our coun- 
ties, a few tenants, of superior knowledge and capital, have been seen to hold consider- 
able tiacts of land, which, after a few ycais, were divided into a iiutnhcr of separate 
farms. 'I’he practice of these men is a lesson to their neighbours ; and their success never 
fails to bring forward, at the expiration of their leases, a number of competitors. When- 
ever skill and capital come to be generally dilluscd, there can be few instances of very 
large farms, if a fail competition be peimitted. No individual, whatever may be his 
fortune and abilities, can tlitii jiay so liigh a rent for several fainis, each of them of such 
a si/c as to give full loom lor the use of maeliineiy, and other economical arrangements, 
as can be got from separ.itc tenants. The impossibility of exercising that vigilant super- 
intendence, which is so indispensable in agneultural concerns, cannot long be compen- 
sated by any advantages which a gicat fanner m.iy possess. IJis operations cannot be 
biought together to one spot, like those of the manufacturer; the materials on which he 
works arc seldom in the same state for a lew da)s, and his inst laments, animated and 
mechanical, aic exposed to a gicat many accidents, whitli his judgment and experience 
must be called foith instantly to lepair. 

4153. If tie examine the vatwm sizes if fanns in iho^c di^flrich where the most perfect 
freedom eJiiits, and the best inan.igement prevails, we sliall find them determined, witli 
few exceptions, by the degree of superinttiidencc which they icqiiirc. Hence, pastoral 
farms arc the largest; next, such as aie composed both of grazing and^ tillage lands; 
then such lich soils as carry cultivated crops cveiy >ear; and, finally, the farms near 
large towns, wbcic the giower of corn giadiially gives way to the market gardener, cul- 
tivating his little spot by manual labour. The hills of the south of Scotland are distri- 
buted into fainis of the fiist class; the counties of Berwick and lloxbuigli into those 
of the second ; and the smaller farms of the Lothians and of tlie Cars© of Gow'rie, 
wheie there seems to be no want of capital for the management of large fanns, are a 
sufficient proof of tlie geneial principle which dctei mines the size of faims. {Sup* 
Enci/c. JJiil. iut. 

Sect. II. Laying out Farms and Farmeries. 

4154. The arrangement of farms naturally divides itself into whatever relates to the ’ 
farmery or home-stall, and what relates to the arrangement of the fields, roads, fences^ 
and wafer-courses. In a country like Britain, long under cultivation, it is but seldom 
tliat these can be brought completely under the control of the improver; but cases 
occur where this may be done without restraint, as in the enclosure of large commons ; 
and in Ireland and the highlands of Scotland the opportunities are frequent. 

Subsect. 1. Situation and Arran gcincnt of the Farmery, 

4155. The general principles if designing farmeries and cottages having been already . 

treated of: we have in this place chiefly to apply them to particular cases. Thoqgh 
the majority of farms may be described as of mixed culture, yet there are a number 
which are almost exclusively devoted to pasture, as mountain fanns ; to meadow culture, 
as irrigated or overflown lands, lands in particular situations, as in fenny districts, and 
those situated on the borders of some description of rivers : there arc otiicrs in wliich 
peculiar crops are chiefly raised, as in the case of the hop and seed fanns of Kent, Essex, 
and Surrey. All these require a somewhat different kind and eg^entof accommodationt 
in the farm buildings. . 

4 1 56. The requisites for a farmery common to most characters of farms are, a cefitral 
situation, neither toO^high nor too low, shelter, water, exposure to the south or sOudi«* 
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east^ in preference to other points ; a level or flat area of sufficient extent tor the build- 
ings, yards, and gardens ; grass-land sufficient for due small enclosure or more ; and 
suitable outlets to the ^fferent parts of the farm, and to public roads and markets. 

4157. Some of these requires nwy be supplied by art, as shelter, by plantations ; water, 
by wells and ponds; a flat, by levelling; and grass-lands, by culture; the direction of 
the roads depends entirely on the designer. But in some cases tlic situation of the 
farmery cannot be rendered central, as it frequently happens in the fenny districts of 
Cambridgeshire, where danger might be incurred from extraordinary floods ; and in the 
case of mountoiuous sheep farms, where a central situation might be so elevated as to 
be deprived of most of the other requisites. Still, even in these cases, the general re- 
quisites ought to be attained as far as practicable ; and there are degrees of attainment, as 
to a central situation, to be arrived at even among fens and mountains. 

4158. Excellent examples of different descriptions of farmeries aic to be found in Ber- 
wlckshife, Northumberland, East Lothian, and on the Marquis of Stiiilbrd’s estates in 
Shropshire, Staffordshire, and Sutherland. Besides a great number of cottages and 
farmeries of different descriptions, thirty-seven new faimerics have been erected by the 
Marquis of Stafford in Shiopshire alone. Loch, Lord Stadbrd’s agent, in describing these 
{Account of Improvements on the M. of Stafford's Estates^ c^c-) states, tli.it “much attention 
and consideration have been given to the pl.ins of these building-^, with the view of com- 
bining as many advantages as possible, and of arranging tiic dl^^eie^( iiarts in such a 
way as to save the time of the tenant and his people, and in order that their extent 
might be reduced to the least size practicable, seeming at the same time the accommo- 
dation required. The most approved plans in both ends of the island were consulted, 
and a gnidual improvement has been made on them. The latter ones combine the ad- 
vantages of the English and Scotch biiildmgs, avoiding, it is hoped, their respective 
defects. To almost eveiy one of these homesteads is attached a threshing machine, 
constructed on the best principles; wherever water could he obtained, that has been 
made use of as the impelling power; and, of late, some of the more extensive farms 
have been provided with steam-engines for that pmjiose.” 

4159. In selecting a feiv of the^e examples^ the fust we shall mention is that of Sideia, 
or Cider Hall, in Sutherland, erected in 1818. The soil of this farm is of a light and 
excellent quality, particularly suited to tlie Norfolk lotatiori of husbandry, which is 
followed by Rule, the new tenant, a native of the county of Roxburgh. The house and 
homestead cost 22001, It is built, in the most sufficient manner, of stone and lime, 
and covered with Easdalc slate, fjoin the west coast of Scotland. In the gaiden, which 
is an old one, there arc some of the finest holly trees to be met with any where, with 
several apple, pear, and goan, or small black cherry, trees, of so considerable a size .as to 
show that there is nothing in the climate to prevent the growth of even the more delicate 
kinds of timber, if not exposed to the sea bree/c. 

4160. The accommodations of the house MOt on the ground floor, a pailour, lobby, and 
staircase, family room, pantiy, and kitchen ; behind may be .m open yaid, and in front a 
flower-garden ; the chamber story, a bedroom and bcdcloset, two bedrooms, maid servant’s 
room, and bedroom. The offices contain a cart-house, st.iblc, tool-house, threshing- 
mill, and straw-house, hoise-course, cattlc-shcils, dairy, calf-pen, cow-byie, feediiig-hyro, 
boothy (i. e. booth or lodge) for ploughmen ; pigsties, and poultry above ; paved way, 
and cattlc-yards. 

4161. As an example of a Northumberland farmery for a farm of fiom 400 to 500 acres, 
we have recourse hi The General Iteport if Scotland, The accommodations aie as 
follows: — In the dwelling-house aic the entrance, stairs to chambers and collars, and 
lobby, dining-room, pantry, coal-closet, pailour, business-room, kitchen, back-kitchen, 
dairy, store-room, jioultry, lann-servants’ kitchen, boiling-house, root-house, riding-horse 
stable. In the economical buildings are a cart-shed, straw -Iwn, and granary over ; 
corn-barns, hinds, byre for three cows, byre for ten cows, with feeding passage in the 
centre ; calf-house, loose-horse place, stable, feeding sheds for cattle, with feeding 
passage along the centre; pigs, dung-places, stiaw^-yards, cart-shed, and open court. 
The aspect of the house is south, and the gard'^n and orchard are in fiont of it 

4162. As an example of a very comphte farmery for n turnip and barley soil, we give 
that of Feavn {fg, 605.), erected by the Marquis of Staflbul in the parish of Escall 
Magna, in Shropshire, in 1820. The firm conUins 460 acres of turnip soil ; and the 
farmery the following accommodations, including a threshing machine driven by steam. 
In tlie house arc \vfo parlours (a, a), family-room (i»), brew-house, two stories (c) ; pantry 
(d), milk-house (e), kitchen (y), bedrooms (g), menservants’ bedroom (/i). In the 
court offices a hackney-stable (i), stair under cover (i), waggon-shed and granary over 
(/), tool-house (m), cow-hopse (n), places for turnips and straw (o, p), steam-engine (7), 
6arn (lO, straw or other cattle-food (s), stall-fed cattle (f), stables («), turnip-houscs (yj, 
piggeriW, poultry, tools^^and necessary (w), cattle-sheds to each yard ( 3 *). 
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4163. M an exampk of a farmery to he managed by a battjff, wo give tliat 
also in Sutherland. Tlio farm consist? of 4.S0 acres, the greater g>rt t^CT ^ a 
heathery waste. It contains a suitable house for the grieve or bajliff, and attached to 
the office is a threshinir machine, combining a com oi mcol-mill. Its accommoUattona 


the office is a threshing machine, combining a 
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are, a cliaiT-housei corn>rooms, tlireshing-mili, with wntcr-wheel and straw-houise ; 

cattle-sheds, poultry-houses, and piggory; stables, byres, cart-shed, cattle-shed, dairy, 

meal-house, loifge for plouglimen, paved w'ay, and cattle-yards. 

4164. jIs an example of a small farmery in the county of Stnford, we select that of 

Knoll wall. {jig. 606.) The extent is 104 
acres ; the soil is strong and rather w'et, and 
there are some water and other meadows. 
The house and yard-buildings are of brick 
and tile, and their accommodations are, a 
kitchen (a), a brew-house (6), parlour (c), sit- 
ting-room (d), pantry milk-house (y), 
court-yartl open (g), coals (4), hackney- 
stable (i), turkey-house (4:), pigsties (/), wag- 
gon-horse stable (?«,), corn-bay (»), barn (o), 
straw-bay (p), cow-tyings(< 7 ), fodder-bins (r), 
calf-houses (a), and waggon-shed, granary 
over, connected with barn (/)• 

416.'>. yls an example of a middle-sized 
farmery on a clayey soil, wc may refer to that 
of Newstead, in Staftord hire. This farm 
contains 314 acres, and the te-tant. Ford, is 
said to be an example to tlie vvliole country. 
The accommodations of the farmery are, inllie 
dwelling-house, an outer kitchen, and kitchen, 
master’s room, brew-house, dairy, pantry, 
parlour, bedrooms, cheese-room, attics. In 
the court a shed for waggons, with granary over, hackney stable, wnggon-horse stable, 
cattle-sheds, turnip-houses, fodder-house, straw'-h.iys, threshing-mill witli water-wlieel, 
corn-bay, tool-house, workshop, bay for unlhreshed corn, small granary, and pigsties. 

4166. yls an example of an economical fat mery for a faiin of 50 or 60 acres, we copy 
from The General Jieport of Scotland. Tlie accommodations are : — in the lioiise, :i 
kitchen, parlour, store-room, pantry, with three bediooms, and a light closet over; closet, 
milk-room, and scullery. In the economical buildings are, a stable with a loose stall, 
byre for ten cows, cattle-shed, barn, cart-shed, with granary over ; pigsties and cattle- 
yard. This appears one of the most compact and eligible plans for the farmeries of 
arable farms under 100 acres. 

4167. jIs an improved lierwichshire farmery^ wc submit another specimen from The 
General Reports Its accommodations are calculated lor a farm of 600 acres, and consist, 
in the dwelling-house range, of a porch, lobby, dining-room, parlour, kitchen, scullery, 
coal-place, store-room, dairy, pantry, business-room, j)oultry, steaming-housc, bailif¥'*s 
room. The economical buildings contain a riding-horse stable, tool-house, cart-shed, 
with granary over ; corn-barn, straw-barn, fccdiiig-house for 36 head of cattle, root- 
liouse, byre for cows, calf-pens, stable for ten horses, pigs, with yard and troughs, cattle- 
sheds, dung-basin, and urinanum under ; cattle-yards, cart-road paved, rick-yard, mill 
track, open court, lawn, garden, and orchard. 

4168. A farmery for a turnijj soil of fiom 600 to 900 acres, fiom the same work, 
deserves consideration as a very complete specimen of arrangement. Omitting the 
farm-house, the economical buildings contain a stable, cow-house, servants’ cow, root- 
house, young horses* stable, straw-barn, corn-ham, stable, cart-shed, ydace for pickling 
wheat, killing sheep, or other odd jobs ; feeding-house, carpenter’s workshop, pigs, geese, 
common poultry, turkeys, pigs, cattle-sheds, dung and stiaw courts, with urinariuins in 
the centre of each, paved cart-road round, open court between the yard and dwelling- 
house, rick-yai’d, paddocks of old pasture, ponds lor drinking and washing the horses* 
legs. 

4169. The accommodations fur a farm-house, suitable to such a design and to the 
style of life which the person who can occupy uch a farm is entitled to enjoy, arc as 
follows: — In the parlour story there is a lobby, with staircase to chambers and cellars, 
drawing-foom, bedroom, a family work-room, dining-room, business-room, kitchen, 
barrack-room or manservant’s room, store-room, dairy, &c. On the first floor are two 
best bedrooms, two other bedrooms, bed-closets, another closet, and a water-closet ; over 
are servants* roo.tis. 

4170. As a farmery for an arable farm near London of 3.50 acres (fg. 607.), wc shall 
give as an example one erected (with some variations) in the county of Middlesex, in 
1810. It is to be observed, that in Middlesex fanning a great object is hay, especially 
meadot^ hay, for the Lot]^on inaricet, wbicli gives rise to the covered spaces for loaded 
carts (jp) ; it being the Custom to load the carts at night, place them under cover, and yoke 
Rnd on the road early the following morning. Tlie accommodations of this farmery 
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arc, in the dwelling-house, a lobby and stair (a), dining-room (ft), drawing-room and 
grcin-honsc (r), a liousekecpcrS room, nuisery or biitlei’s pantry (d), dairy (e), kitchen 
(f)t back kilchtn and bicw-housc (g), gig-house or coaeh-liouse (/t), small stable (i), 
liumcss-ioom and st««r lo men's room and ha^-lolt (A). In the economical buildings 
are a griiiiary (^), pigs (w), cnits or odd artiilcs (w), watcr-clovct (o), poultry (;;), litter 
foi the stable (^), stable for twelve horses (?), chall-ioom (s'), litter (t), room for cutting 
hay into chafl (w), places for horse food, or straw, hay, &c. (i), cattle-sheds (wi), open 
colonade for loaded ha> -carts (r), straw end of barn f 7/), corn floor (2), iinthreshcd corn 
and corn-floor (S), madiinc (1), mill couisc (2), cows (3), cow -food (4), calvea (6), 
bailifl’s house (6;, implements (7), wood-house, coals, Ac. (8), kitchcn-coiirt to nmster’59 
house (9), garden (10), poultry-yaid (11), bailill’s garden (12), lawn, shrubbery, and 
sheep-walk (13), pond (14), rickjard (15), stack-stands (16), urin*irium (17). 

4171. Jn the delations of this farmeiy (^g. 608.), some attention has been paid to 
eflect, by intermingling trees, chiefly oaks, with thorns and honeysuckles. 

608 
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4172. An anomalous design of a farmery for a Iwyfarm (fg. 609.), calculated for 
effect and for inspection from the sitting-room (a, a), •’contains the following economical 
buildings : — A poultry-house witli granary over (a), a chaise-house with men's room 



over (6), rabbits (c), tools (d), carts (e), open sheds for carts or other implements (f)t 
sick horse or cow, &c. (g), jiigs (//), stable (i), calves (/^), cow^s (/), open passage lighted 
from above and pump (7/1), saddle-horse, Sec. (71), straw (n), chaff-cutting room (77), 
hand-thresliing-<rnachinc (y), unthreshed corn (r), loaded carts of hay (s, 0, liay-ricks 
witli roof nn>vable on wheels to protect the hay while binding (u), ponds (w), lawn (la), 
yard (x). Sitting in the circular room («, a), th'' master may look down the light passage 
which has a wire door, and along the oblique front of the buildings, and see every door 
that is opened. He may also, as appears by the elevation (Jig* 610.) see the men binding 
hay under the movable covers. 

610 
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417'J. An anomalous des;ign fora com and stall feeding farm {fg. 611.)i ^Iiich the 
stacks are built on tlie tops of the stables, cattle, and cart-shetls (a), may be noticed, as 

pleasing in cftcct, but 


I 






not likely to be so use- 
ful as the more simple 
plans. The hay, roots, 
and stra\^, aie stacked 
in the central circle (6), 
and very readily sup- 
plied to the stable (c), 
cow-stalls (d), or feed- 
ing-yards (c). The 
threshing-machine (/) is 
driven by water, which 
is supplied by a ci^uit- 
ous route (g), from the 
pond near the house (li)» 
The elevation r /ur. 612.) 
has a good ei^ect when 
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all the stacks are in their places, and untouched ; but as they are removed to the barn the 
appearance of the flat-roofed sheds will not be so donsonant to established notions of 
beauty and neatness. 

4174 A farmery fi^ a meadow farm ^250 acret near London {fig. 613.), may be 
ai ranged as follows . The house may contain a porch, lobby, and stair to chambers and 



cellars parlour (6), bedroom or study fr), pantry (d), kitchen (c), lumber-room (y), 
biisliicss-i'oom (g), bick kitchen (/i), coal cell ir and maul’s room over (i), wood-house 
(^), yard and pump (/), pii^s (mj, thii‘c (/t^, poiilliy (o), tools and loots, &,c (p), two 
stalls, and a saddle and haintss place (<7), hariows and largo impknionts, &c. (;), 
bailiif’s house or men’s lodge (4), cows (t), chalf-cutting room, and gianary over (ic), 
straw-barn (w), corn-floor (w), iinthreshed corn (»), stable and stall for litter (?y), loaded 
or empty carts and implements (z), watering-trough (tj), rick-stands (1), bailill’s garden 
(2), master’s garden (3), lawn (4), paddock of old grass ( >). 

4175. An anomalous design for a turnip f mm f 500 an^s {fig. 615 ) contains a 
dwelling-house (a), on an eminence commanding not only the farmery (5), but great 
part of the farm. It is surrounded by the ricks for shelter (c ), and by a pond (rf), wliic h 
drives the threshing-machine (c), and forms <i foreground to the distant sccneiy. There 
are a large feeding-shed {f), a baihfl ’s house and g-irden (cf), and the other usual ac- 
commodations. The elevation of the feedmg-sheds and end of the barn looking tow aids 
the house is simple and not inelegant. ^Jig. 61 1.) Farinciies of this sort arc not sub- 
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mitted as evamples for general imitation, but merely as sources of ideas to such as have 
tlie designing of this species of rural buildings, for employers who have a taste for design 
and for originality, and who can afford to gratify tliat taste. It is a poor business and 
pne whh;h never can procure much applause, when a proprietor of wealth and cultivated 
nnind^ llyects for his own use the same sort of farmery, or, induced, of any other buildings, 
as me tenants who support him. In East Lothian, Berwickshire, Northumberland, and 
W ttie Marquis of Staff’ord’s estates both in England and Scotland, are some noble 
examples of substantial, commodious, and even elegant farmeries. (See Gen. Rep* tf 
and ioc/i’s Imp. on the Marq. of Staffords Estates, ^c. 8v0. 1819.) 




Subsect. 2. Jjoying out Cottages* 

417G Cottage buildings include a variety of habitations, from the 
w-irds On a Urge estate ti.ere will be cottages for tradesmen and mechatues, with and 

witlioiit fields and^’gardens ; others for market-gardeners and nurserymen, 
gardens and orchards; for operative manufacture.^ ; ior ground 

lands near the farmeries, for ploughmen and Iierdsmcn. 'Hie extent or grouna 

wliich ought to accompany these cottages must be 

the regular labourer and plouginnan require the least ; and the gardener a 

who k.eci) a horse or liorses and cow, the most. « « j j .. wm 

WHO Keep a nor.e o 4177. ^ cottage JU for a tradesrnafh me- 

"- 7 =K — — 7^ \ - ~| chanic, or bailiff, given in The General Jiejiort 

of Scotland, contains the following accommo- 

g dations ; — A porch, lobby, living-room, two 

1 closets with beds, pantry and dairy, fuel ana 

6 VT h lumber-place, pig, and garden. The cow is 

D 1] kept at tlie farmery, if for a bailiff ; the poult^ 

e ^11 Ifrf over the fuel-place, and the bees on stands in 

JL ^ J L ^ J s r-^ f^he open garden. ^ / is 

— ' I P \ Y-f . rL—J±=Z. — ^ double cottage of only one floor {Jig* 

n 616.) contains in each, the kitchen (a), with 
oven (6), pantry and dairy (c), W* 

g „ J g bedrooms (c, e), entrance door (/), W 

U mI court-yard (g), Jiigs («» necess^ies (t^ ^ 

| l I ’ gardens arc at each end, and the cowf ^u]p- 

“ OL * ^ posed to be kept at the farmery. . 

a— 1^ ' 4179. A cottage on a smaller sewe contains 

' ' ' " / 5 the entrance and stair, parlour and bcdrooiri| 
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ivith two good bedrooms over. Behind the main body of the house Is* a }ean-to> con- 
taining the kitchen with dairy and pantry, brewing, fcicl, and lumber-place. The usual 
appendages are detached. 

4180. A double cottage for two married jdoughm^y given in The General Report of 
Scotland, contains a porch, and stair to bedrooms, living-room, pantry and dairy, back 
kitchen, cow or pig-house, gardens, and two good bedrooms to each. 

I"';; ~ 1 4181, A labourers cottage with cow~ 


Ihouse and piggery {Jig. 617.), as com- 
monly constructed in the south of Scot- 
Land, is thus arranged : — The cow-housf 
{(t) and piggery (c) are in a lean-to. 
The dwelling contains, on the ground 
floor, an entrance and stair to bed-gar- 
ret (6), large kitchen and living-room 
{e)y dairy and pantry {d), coal and wood 
{g)y necessary (//). 

4182. A good mechanic's cottage {fg> 
618.) is dms arranged: — I^arlour {a), 
kitchen {b), cloaet (c), dairy and pantry 
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(d), closet to parlour f ’)* tool-house (f), 
poultiy (g), back cntianc.. to the kitchen 
and fuel-place (/i), back entiance to house 
and stair (/) ; over are two good bedrooms, 
behind is a small court-yaid, and the gar- 
den surrounds the whole. 

4183. IV here cottages are erected as pic^ 
iurcsf/uc objects, various external forms and 
styles of design may be adopted, and at the 
same time the requisite degiee of comfort 
preserved within. Three may be grouped 
togetlier (f g. 619.) and each have the usual 
accommodation of kitchen («) and par- 


lour (6), with the usual closets and garret bedrooms. For cottages of ujipcr servants, 
on the demesne lands of piopiietois, Gothic elevations {fg* 620.), Chinese, Swdss, and 






Book IL LAYING OUT THE FARM LANDS. m 

4184. For entrance lodges there are many elegant designs by Gandy, Koberton, Pap« 
vrortli, and others | some simple and modem, and others in imitation of the elder styles 
oi building, 

4185. A very simple entrance lodge of one story {fig, 621.) may contain a kitchen (a), 
parlour and bed-room opening into it (5), pantry (c), and closet (4). Towards the road 
there may cither be a bow projection or poich. Detached, in the garden, and concealed 
by trees and shrubs, may be the usual appendages to comfortable cottages. 

SuBsccT. 3. I w/ing out the Farm Lands, 

4186. In arranging farm lantht the principal consul lations arc tlic size and sliapeof 
the fields, anil the next the access to them and to the fumery by proper loads. 

4r87. The form and nzr of fields have too often been determined witliout much 
regal d to the si/c of the f'lrm, the exposure, and tlie equability of tlie soil. This is the 
more to be regretted in the case of live fences, whieh ought to endure for a long course 
ot years, and which cinnot be craduaUd without eonsideiable expense. In The Code 
of Agi icuUure it is observed, th it when a whole firm is dmded into fields ot various 
sires, it is chfhcult to torm a pi in so is to suit a regul ir rotation of crops, or to keep 
viiy aecurate aceoimts. Where is, byhuing the fields m gciural oi a 1 irge si/e, the 
whole stiength of i firm mil the whole ittention ot the farmer aie direetcd to one 
point; while an cmiilition is excited among the ploughmen, when they are thus plaeed 
111 circumstaiiees wliith admit tlicii woik to be touipaied. Some small fields are 
ceitaiuly eonvemeiit on any fiim, for gi iziiig and other puriioses to be afterwards 
explained On elcvited situations, also, the shelter dciived from siiiail enclosures is 
oi use. 

41SS A nmnhn of mclosun^^ irr<»],ul irly shaped, surrounded with trees or high hedges, in com 
farms, ind more psy ci i illy in coni lands situ ite 1 in a tl it i ountry where shelter is unnectssary, is exceed- 
inglj iiijmious to the lirmtr Uc i Its tlu « rig nal tvpcnsc ot nuking tht enclosures, the injury done to 
the uops ot trim, jiro lured by tlu wint ot i Irei ciiiulition ot air, and the harbou*’ iftorded to iium- 
bero ot smill bird's the very sitf ot iiumrtous he Ig s, with tht it ititndant ditrhis, and the uncultivated 
slips ot land on both sides ot them, (onsuiiu i much lirgrr prrpoit r ii ot irablt Inid than is eominonly 
imagined He Igr s, c i r ei illy il icr ompanie 1 1 y rows et trees greatly r ^hau^t thi ground of its fertility, 
nourish wetds, the seeds rt whuli in ly le widely disstmiii ite 1, and, by tlu ixtlusion of air, the har- 
M sting of the ir jus ciriud on mou slowly I un uj n nuadow I iiid, sm ill inclosuriB cneirelod by 
Ik I es are iiijuri us, ih they prevent tlie iiieiilitiun ft air t r maknij or drying tlu hay binall cn- 
closuif s, with J igh he Iges in 1 tiers arc il o extrimelv ii junoiis to thi loids in their nt ighbourhood 
41S> iltth fi Ns if a cm id rchl si"' less ground is w isted, ind fewer times are to uphold The 
crops of gi im hung in ire exj o r I to wind, i in he hirvi tul tailur, and thev sulU-r less from damp 
seasons S rnll c u Ir ures in i stun ue more prodiutivc in wmtir, being bettir shiltcred, but in 
Slimmer the I irg r and rnon? r ) en tl e eii Ir iir s m tlu bcttei t i in liot wr itlur botli e ittle and sheep 
dlw lys res ut to tlu im ht iry pi ues It is e i iti, il i, when thev are in j isture, to obtain a supply of 
water in luge tulds th in in small oius imUr 1, lit Ids in srnu times so &rnil), th it it is very difheult to 
procure an uU rpiate suf ily et w iter even in wintrr 1 ut the lonehisne argument ui favour of large 
ar ible delrls is this, th it wlu re ticl is air sm tl), iiiiir h tune and lab iir ue wasted by short turnings , and 
It is now isrert lined, “ thitit In Ids irc ot a n ular sha| c, md the ndgr s ot a pio^ior length, fise 
ploughs may do is much work as six i Ir ughs in fu Ids r f a biiiall sue iiul ot in irregul ir bhajie , while 
eveiy other branr h of J ibour (siu h as dung ii^ iwuie hairowing, re ij iii^, md carrying in the haivest,) 
can be executed though not altoettber, yet neaily, iii the saim iropoitiou ’ {Husb of Scot vol, i, 
]i 41 and Sup hiityi Ihit ait ytgi ) 

4190. Tht (irnnnstamtf on uhich the v e (f Julds cujd to depend me, the extent of 
the farm in wlijcli thej aie sitiiiUd, ihi nituie of the boil ami subsoil, the loUtions 
adopted, tlie inelination of tlie giound, its being m pasturige or otliciwise, and the 
natuie ot tlie dim ite. {Code ) 

4191 Fitcut of the faim llu sire of tlddb ought rritmilv, in some miasurt, to depend upon the 
extent of the po sessi m In small tiim'i lu ir towns tir n six to twelve acres may bo sufficient, but 
wluie firms are ot a eoiisidei ibk extriit, tuUis fiorn twenty to even titty acres, uirf, u poini particular 
tascs, IS hith is sixty, may be used to idvaitige In generil luwiver, even on Urge firms, when 
]iciimtud by loe il Lire uinst dices, hilds ot a medium sin, as from fit teen to twenty-five English acres, 
are urommindtd by conniti nt judges 

41 )2 Svlamt <tubs( / Jii dmihng a farm into fields, the niture of the soil and subsoil ought to be 
ktyit 111 vi( w Wlun the soil is \aiu us, it would lit | loprr to separate the light from the heavy They 
an not oiilylnttii i ileulited fir diirni nl ciops and dithicnt rotations, ut are naturally idiptcd to be 
fultivatrd it dift rci t east ns It is uifrrtunde, tluicfon, to liaie soils of i heterogeneous nature 
mingled in the same fuld IJut wluie this j irti illy t ikrs jlait, Ur instinrr, whcie there is only an 
at re or two ot li ht soil to ten ri twenty ol stroi g soil, ht the folirwiig plan be adopted —At any 
si Ilk time, e tlur in siunintr ir winter, mi ro espi'ciilly when tlu licit is under fellow, employ two 
carts and horses with four tilU i s, to cover the acre or two of light soil, with the strong soil contiguous, 
and the soil iii the field will tlien b^inme more iiiiifcrm In fields wl ere light sods predominate, the 
pi ill might be reversul Hits plan, though at first expensivr, is atteiidexl with surh advantages that, 
w henr ve r it is nect ss irv and pi ar ticable, it ought to be rarrhd into ctfect 

U9S The lotahem adtpttd It m ly be c onsitUred as a good gener il rule, to divide a farm according 
lo the course of crops pursued in it, tliat is to say, a turn with a rotation of six crops should have six 
fields, or twelve, ai cording to cue uinst incr s It is proper to have a w hole field, if the soil be uniform, 
under one crop, and every farmer of exptrierue knows the comfort of having the produce of the farm 
as equal eyery vear as the sod and seMson wiP admit ot 
4194 Inclination of the giound It is, however, evident that tha size of the fields must in some 
respects depend on the fl itness or the hilly sh ifu* of the ground F i en on dry laud, if there be a rise on 
the ground, from fifteen to twenty ehilns is sulheient length, tor it the ridM be longer, the horaci 
berome much fatigued if compelloil to iilough a strung furrow up hdl beyond that length in one direc- 
tion Tins ohjiction, however, to large fields, may in sime mcisurc be obviated, by giving the rid^ 
and furrows in such fields as arc on the sides of a hill, such an obliquity as may diiniuisli the difflculneir 
of tlie ascent 
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419'5? Pa^urage Wfiere the systems of ftraauig and tillage altematrly is followed (more eroeclally 
whtre tlie helds are pastured lor two or three yearj» in suctession), it is convenient to have the nelds ot 
ftom twenty to perhaps thirty Fnglisli acres The firmer is tlrtis tnabled to divide his stock, which he 
cannot well do with larger holds 1 he rattle or shttp remain more quiet than if a greater number were 
collected together, and less grass is destroyed bytretding When such a held has been putuicd tor 
some time, the stock should be icmoved to another, till the grass in the former has rtneweu, and is tit 
for being eaten Such a size also, in gemral, suits graziers bitter than lart,er ones, and consequently 
fields of this extent when in pasture, generally let for nioie rent 

4iab C/tm tie llie last circuinstanee to be considered, in determining the proper size of fields, is the 
nature of theclimitc Indiyand cold elimatet>, small enclosures are desirable on account of shelter, 
whereas, In wet (onntnes, the fields under culture cannot be too open and airy, for the pur))ose of dry- 
ing the ground, of bringing torw ml and ripening the grain, and ot on ibling the firmer more easily to 
secure it dui ing an untavourable harvest, by haviii^ i In e ciitulation ot air But, though on large firms 
fields should in general be tonned on an extensive scale , yet the re is i convenience in having a few smaller 
helds near the farm house fir keeping the fimily eows foi turning out young horses, mares, andtoals, 
lor ralMiig a great vinely ot vegetables, and tor trying expciiinents on a small scile, which may after- 
wards be cxtendtHl, if tht v shall be tourid to answer When entlosurcs art too large tor particular pur- 
poses, and where no small fields, ns above recommended, Invcbcin prepircd, large fields maybe snb- 
dividiHl by sheep huriUcs, a sort of pi rtable feme well kmun to every tiiinip grower In this w iv, great 
advintage miy be dcnvid from the const int use of land (hit w luld itlierwise have been occupied by 
stationary tmiLs, and the ixiiense ot sulKiivisions, whi h, on a large firm, would neeissarily tiii^been 
numerous, is thereby ivoided iliis lenceis perfectly ctfcctual igainst sheep, though it is not so Wml eal. 
culated (or strongci animals 

4197* The sha 2 }e of jiiUh may be eitlier square or oblong. 

4198 M eji hh J he advantage of having the f ni ( s in straight liiv s, and the fields, when largt , of 
a square form, is in quest onable is thi pU ughing 1 1 thiin umUr tins arr iiigin int can be i irneil on with 
much gre iter de patch Some (arinirs, win c htllsaro if a w iving or nncvin npi.andwhd enclose 
with hedge ind ditch, i arry their linii thr iigli the h Hows, oi btst soil, with a vjc v ot raising a good 
heilge , thus olUn s untieing (or the saki of the ft nn, the f im ot thi ir held A str light Inn, however, 
isprelcriblo evi ii though it shoul 1 be nctitsiry totikes im i iiti ul ir pains to enrun thi soil for the 
hedge, where It IS thill and poor on any elevation Ly means ot the square toirn, in opportunity is 
atfirdedot ploughing in every dmcti n, wlun neccss iry ind k s tnnt is lost in e irrying on ill the oper- 
iti ms of husbmdry ju i held ot th il toim th in ot my i Ihi r When (lu wav mg tonn is net o sary to sti ure 
proper water runs, nlmtitions m ly bi so dtapostd as to rLilucc thi hilds to squarLs or oblongs, ani the 
femes to straight lines llietangular hells h ive an thtr ulvantage, tl it m hi Ids ot th it shdi>c it may 
bo known whether tht ilouglnntn have ptrtornied thtir duty, the qu uitity ot work done being eisily c ii 
culatdl, from tht length and breadth of a i ert iin number 1 1 ridges 

419‘i Oblong Ji Id^ When hells iie sin ill, an oblong shaii should be priterrtil, that the ploughmga 
may be disp iti hed with is It w turnings ispisibl 1 his form has ilso other idv mtagis tlu htlds ire 

more easily subdivided indvv lUr ran in ibnt t every i isc be g t by in ikmg pr j ir | onds in the mittiiig 
or juirimg of three or t< nr fields whose gutters oi dit hi s will ei nvty w tei ti thi p nils In turnip soils 
while the shape is obi mg it is t ister to divi U the turnips with nets oi liiirdles tor the lonvenii net of 
feeding them off with sheep It the r d„is are too li n„ and the (ul I dry ind levil tlie length may bt re 
duced by in iking cross head Imds or he id lulgt , it iny plate th it m ly be considered the littest by the 
occupier {Codt tj Af,} 1 2 to 1j7 ) 

4200 //ii/ni’-rottUtfcs arc \ery genernlly objetteel to b) igneultiinsts Notwithstand- 
ing the giiden-likc appcar'incc whith (lity give to the Hndstipt, ‘‘ it seems to be ugiccd 
by the most intelligent dgiieulturists tint thiy ire extremely huitful to the fenee, ind for 
some distance to the eiops on e ich suit , ind it is evident, th it in rniny instances the high- 
ways, on the sides of which they often stand, suffer greitl) fiom their shade It has theic- 
fore been doubted whether siuh tiees l>e profitahle to the piopiietor, or hinefieial to the 
public , to the fainui they ait almost m every rise injunous, to a degree beyond what is 
commonly imagined ’ {Sujjp to J luyc Brit art ) 

4201 The opinion of loch f a will infonmd an! unirijiidied improver of landcHl property, is of an 
opposite description Htsiys * 1 lure is ni t hinge m tlu luial iiin m\ ot 1 nglaiidm irc to be rcgritted, 
than the neglect whuh IS now sb )w II to the tultivitnn ml growth it hidgi row timber J he injury 
which itdoch to the tultiv ition of tl eland isimuh i\ irtgiriU 1 , 1 jeiiallyit i pi pr ikiticn of tires la 
made, but i veil the growth I f the ish sotormdblet igriiultur sts n ight he dtkn lid, on the ground 
that without it the bi st inq I mei ts eini loycil in the cult vation of the stil could not be in ide It is wi 11 
known that good liLilgi row timbtr is by f ir tlu mi st v iln ibk both f ir n \\ il and domestu purposes its 
superior toughness rendering it i’c|u illy v dual k to the ship buildi r and to the plough vvriglit I he value 
whuh it ISO in dfording shelter is dsn in iter d be ides, the raising of gram is not tlu only purpose of 
life, or the only matter 1 1 bo attended t nor tl e only ohjcit worthy of attention 1 lu purposes of w ir and 
of national glory, the protcetion and tlu extension ol our coimnerie the construction and repair of build- 
ings, and even the enjoyment arising from the ruh and beautiful effect jirnduced by such deeoratioii and 
ornament, are all abjects i f matcriil imj irtanic to the well being and constitution of a highly cultivated 
state of society I ven np>n the nimt n irrow basis ot individual utility this pr letiei might bo eletendeel 
and recommended for it is not useless to co isidir how many t undies md estitea have been preserved, 
when pressexl by tempi rary dittuulties (from whuh none an exempted) by i fall ot hedgerow timber 
One ot the best legacies which a great j ropi etor t m k tve his eountry and his tumly, is an estate well 
stocked with such trots Believing, as wi do th it there e m be no re d and pirmaiunt beauty that is 
inconsistent with utility, wejirefer, tor aribli finds, hedges wholly without timbir trees Inpisturclinds 
we would rather see the trees in scattered groups thai in the hcdgi s , because so plai ed they are only injuu. 
ous to the pasture, whereas in the hedge they are injurious to that a”nd the pasture also 

4202. gates of fields should in most cases be placed m the middle of that side of 
the field which nearest tlic roid, because, in caitin^ home produce, or iii carting out 
manure, the labour of carting is less on a road thin on the soft ground of the held, and 
wch ibarting always more or Jess injuies tins ground , a part of it along the head- 
being necessarily subjected to repetition in the same track , and not man angle, or 
a$ corner, unless particular cireumstanecs point out this as the prefuable mode, 
flpme contend that tlie gates of fields should be placed m or near the corner next to the 
Itj^dor homestead , but our objection to this arrangement is, that, m carting out manure, 
or caiting home the crop, tlie headland is liable to be much more scvciely injured by cart 
futfi than wlien the gate is in tJie nuddle. 
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^ 4008. The ittUnagetmd vfoler^ourm, if»ny,aii iWm lands* require to attended 
in laying out the fences, so as if pofsible to make the ditches of the latter ser^ as op^ : 
drains ; also* when oj^portunity offers, for feonveying streams to be used fn irrigai^oi^ dl! . 
for driving! Ibachlnery. The fences and roads will, to a certain extent, be guided by fee 
course ^f such stream or streams. 

4204. jIs an example laying out jurm, landt from a newly enclosed conv/iwnt we 
submit the case of a flat surface, a strong retentive clay soil, a moist climate, ^a situation 
distant from markets, with no other objoct in view than that of making as much of the 
lauds as possible. 

4205. A public road {fig. G93. a) passes the farm, and the farmery is *deetnSi 
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proper is 350 acres; the most 
protitable mode of occupation 
IS, 180 in arable, and tho re. 
maindcr in pasture The arable 
subjected to a rotation of Ist, 
beans drilled, or naked OiUow 
dunged ; 2d, wheat ; 3d, clover 
and rye-grass, fed off* or mown 
for soiling cattle; 4th, wheat 
or oats, if the clover was mown* 
dunged. The grass-lands are 
supposed to be wholly ted off, 
chiedy with cattle, but also 
with ten cows, for butter and 
breeding, and a few sheeii. 

4206. TAe buddings (e) are 
placed in the centre of the farm, 
and contain stAbling for four 
work-horses, and oven sheds for 
eight oxen; 130 feet of sheds 
for thirty fatting cattle ; a biuil, 
with ttireshing-macliine im» 
pcllcd by wind ; houses for ton 
cows, and other conveniences 
In proportion. There is a 
kitchen-garden, orchard, riclu 
yard, and two paddocks (d,/), 
adjoining the farmery. 

4207. The grass-fields {g)fCon~ 
tain only ten acres each, to 
admit of the great advantoge of. 
shitting the stock from ode to 
another. 'I’hey arc most distant , 
from the farmery, because re. 


gated. Trees* are avoided in 
the fences, as injurious in 
surfaces and adhesive soils, I'or 
the purposes of shading cattle, 
one or two might be planted in 
the angles of the field; but n 
temporary shed of the rudest 
and slightest materials, and 
easiest token down, removed. 


and reconstructed, is preferable, as calculated to distribute the manure produced by the cattle when at 


rest 


'Im. The arable lands (A) are preserved in the centre, to save f 

the enclosures are four times the sizeol the grass-ficlds, e^h "fhe two small central flefiS 

four fields, divided only by open ditches for carrying oft ft,- covvs &c and Wheat 

shown under aration, are supposed alternately in turnips, potatoes, cabbages, &t. for c , 

The paddocks and closes arc for calves or colts. ^ j i *1, 

4209. The ckkf, mid almost sole, products this farm will be wheat and b^: W 

former beat worth sending to a distant market ; tlie latter easily transported to any dis- 
tance ; and botli staple commodities. .... c i . 

4210. With respect to roadsy sometimes a farm is situated on both sides of a liignw y, 

in which case all the fields may be made to open into it, cither directly or through an rntw- 
vening field. Hence no private road is wanting, excepting a few yards to reach the tarmCTy. 
But when, as is most generally the case, the lands are situated at a distance from a great 
road, and approached by a Ian® or by-road, then from that by-road a private 

quired to the faiinery, and a lane or lanes from it so contrived as to touch at mwt oft^ 

fields of the farm. In wet and clayey soils, these lanes must be formed 

rials ; but in dry soils, provided attention be paid to fill in the cart ruts aa they are 

(by tlie leading out of dung, or home of corn), with small stones, gravel or f 

lane may remain green ; and, being depastured by slieep or cattle, will not e [ 

lost. It is essentially necessary to make a piece of road at the gate of eve^ ® 

that being fe4 spot which is most frequently in use. Without this pr^auy n* it 

becomes a mfre where com is thrown down and spoiled in barest, or, 

to avoid the mire, the gate-posts and neighbouring fence are often damaged, {unnme* 

nicaffoHs to the Board of Jgriculturey voL.ii. p. 251.) 

Y y 
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JIfin. WiA good private roads a &nner will perform his operations at mpoh less ax^nso j the labour of 
the horses will be much easier ; a greater quantity or weight of gram and other articles may be more ex- 
peditiously carried over them; manure can be more ea^ly Comeved to the^ehMj the harvest can to 
carried on more rapidly ; and wear and tear of every description wiU be greatly reduced. iCode qfdgrim 
culture, pl 15&) , 


BOOK III. 

OP IMPUOVINO THE CULTURABLE lANBS OP AN ESTATE. 

* 

4212 . Havino completed the general arrangement of an estate, the next thing is to 
improve the condition of that part of ti destined to be let out to tenants, which, as already 
observed, constitutes the chief source of income. The farm lands being enclosed and 
subdivided, and the farmeries and cottages built in tlieir proper situations, in many cases 
no other improvements are wanted on the soil than such as arc given by the tenant in 
the ordinary course of culture. But there aie also numerous cases, in which improve- 
ments are required which could not be expected fioin an occupier having only a temporary 
interest in his possession; and these form the pres^at subject of discussion. Such 
improvements are designated by agiiciiltiirists permanent, m conferring an increased 
purchasable value on the pioperty, in opposition to irapiovLiiVMits by a tdtapoiaiy 
occupier, tlie benefits of which are intended to be reaped during his ^easc. The latter 
class of improvements includes fallows, liming, mailing, manuring, improved rotations, 
and others of greater expense, according to the length of lease, rent, and cncouiagement 
given by the landlord* the foimer, which we <ne now about to discuss, includes draining, 
embanking, iirigating, biinging waste lands into cultivation, andimpioving the condition 
of lands already in a state of culture. 


Chap. I. 

Draining irateip Lands, 

4213. Draining is one of those means of impiovement, respecting the utility of which 
agriculturists are unanimous in opinion. Though piactiscd by the Romans (14.3.), and 
in all probability in some cases the religious fiaternities of the daik ages, it was not 
till after the middle of the last centmy that its impoitance began to be fully understood 
in Britain; gpd that some individuals, and chiefly Dr. Anderson and Klkington, began 
to prac’tise it on new principles. About the same tinic, tlie study of geology became more 
general, and this ciicumstance led to the estabhslimcnt of the ait on scientific piincijiles. 
The public attention was flist excited by the practice of Elkington, a faimer and self- 
taught professor of the ait of diaining in W arwicksluic and the adjoining counties. On 
the practice of this artist most of the future improvements liavc* been founded ; and they 
have been ably embodied in the account of his practice by Johnston, fiom whose vvoik 
w'e shall draw the principal inateiials of this section, boirowing also fiom the writings 
of Dr. Anderson, Marshal, Smith, Faicy, Stephens, and some others on tlie same 
subject, and from the sixth and seventh volumes of the Highland Societf s Trans iclwns. 
After submitting some general remaiks on the natur.il causes of wetness in lands, w'e shall 
consider in succession the drainage of boggy lands, hilly lands, mixed soils, retentive soils, 
and mines and quarries ; and then tlic kinds of chains, and draining materials. 

Sect. I. Natural Causes of Wetness in Lands, and the general Theory of Dmining, 

4214. The successful practice of draining in a great measure depends on a proper 
knowledge of the structure of the earth’s upper crust, that is, of the various strata of wliich 
it is composed, as well as of tlieir relative degrees of poiority, or capability of admitting or 
rejcctiiig the passage of water through them, and likewise of the inodes in w'hich water is 
formed, and conducted from the higii or hilly situations to the low or level grounds. In 
wliatever way the hills or elevations that present themselves on the surface of the globe 
w'cre originally formed, it has been clearly shown, by sinking large pits, and digging 
iilto them, that they are mostly composed of materials lying in a stratified order, and in 

or. i^anting directions downwards. Some of these strata, from their nature and 
jMOj^rties, arc capable of admitting water to percolate^or pass through them ; while oUfers 

pot allow it any passage, but force it to run or filtrate along their surfaces without 
'^leiietrating them in any degree, and in that way conduct it to the more level grounds 
(lelow. There it becomes obstructed or dammed up by meeting with impervious materials 
^ some kind or other, by which it is readily forced up into the superincumbent layers 
they happen to be open and porous, soon rendering them too wet for the purposes 
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of agriculture; but where they are of a more tenacious and impenetrable qUa^ty, they 
only become gradually soften^ bya:he stagnant water below them ; by which the surf^ 
of ^ groi;^d ls» however, rendered e^puglly moist and swampy, tliough somewliat more 
slowly thdh in the former ca$h. It may also be observed, that some of the Strata which 
constitute such hilly or mountainous tracts are found to be continued with much greater 
regularity than others ; tlmse which are placed nearest to the surface, at the inferior parts 
of such hills or-elevations, being mostly broken or interrupted before they reach the tops 
or higher ports of Uiem ; while those which lie deeper, or below them at the bottom, show 
themselves in these elevated situations. Thus, tliat stratum wliicli may lie the tliird or 
fourth, or still deeper, at the commencement of the vallt > may form the uppermost layer 
on the summits of hills or mountainous elevations. This arrangement or distribution of 
the different strata may have been produced partly by the circumstances attending tlie 
original elevation of such niountaiuous regions, and partly from the materials of tlie 
original exterior strata being dissolved aiid carried down into the valleys by successive 
rains and otlier causes, and tlius leaving such as were immediately below them in an cx- 
poseef and superficial slate in these elevated situations. {Darwins Pht/tolo^ia, p. 258.) 

4215. Tlicsa elevated strata frequeiitli/ ^n'ove the means of tendering the grounds belew 
%ect aiid swanipt/ ; for the general moisture of tlie atmosphere being condensed in mpeh 
greater quantities in such elevated situations, the water thus formed, as well as that 
which fAjlls in rain and sinks through the superficial porous materials, readily insinuates 
itself, and thus passes along between the first and second or still more inferior strata 
which compose tlie sicks of such elevations, until its descent is retarded or totally 
obstructed by some imjieneliable substance, such as clay : it Ihcic becomc<i dammed up, 
and ultimately foiced to fdtiate ••lowly over it, or to rise to some part of the surface, and 
constitute, accouling to the iiaiticular circumstances of the case, diflereiit watery appear- 
ances in the grounds below. These appearances aic, oozing springs, bogs, swamps, or 
morasses, weci»ing rocks from the water slowly issuing in various places, or a large 
spring or rivulet from tlii‘ union of small currents beneath the ground. This is obvious 
from the sudden disappeaiance of moisture on some parts of lands, while it stagnates, or 
remains (ill removed by the effects of evaporation, on othcis ; as well as from the force 
of springs being strongei in wet than in dry weather, bi caking out frequently after the 
land has been impregnated with much moisture in higher situations, and as the season 
becomes diier ceasing to tlow, except at the lowest outlets. The force of springs, or 
proportion of water which tliej send foitli, depends likewise, in a great measure, on the 
extent of the high gioiuid on which the moistuie is received and detained, furnishing 
extensive reservoirs or collections of ^vater, by vchicli they become more amply and 
regularly suiiplied. On this account, what are tcimed bog-spiings, or such as rise in 
vallc)s and low grounds, arc consideiably stiongcr and moie regular in Ikcir discharge, 
than such as buist foitli ou the more elevated situations or the sides of eminences, 
{Johnston s count of El h-ington's Mode of Diainnig Jjund, p. 15.) 

421 fi. The walets condensed on eleiateU regions aie sometimes found to descend, for a 
very considerable distance, among the poious substances between the different conducting 
l.iyers of clajey or other materials, before they break out or show themselves in the 
grounds below ; but they are more fiequeiitly found to proceed from the contiguous 
elevations into the Ioav grounds that immediately surround them. 

4217. 'The nature of the stratum cf matervih on which the water descending from kills has 
to proceed must considerably influence its course, us well as the effects which it may 
produce on such lands as lie below, and into which it must pass. Wbeie the stratum is 
of the clayey, stiff marly, or impervious locky kind, and not interrupted or broken by 
any otlier materials of a more poious quality, the water may pass on to a much greater 
distance, than where the stratum has been frequently broken and filled up with loose 
porous materials, in which it will be detiuned, and of course rise up to the surface. 

4218. These sorts of strata extend to very difcrent depths in d\f event situations and 
districts, as it has been frequently noticed in the digging of pits, and the sinking of deep 
w'ells, and other subterraneous cavities. Tlie clayey strata aie, however, in general 
found to be more superficial than those of the compact, tenacious, marly kind, or even 
those of a firm, uqintemipted,«rocky nature, and seldom of such a great thickness ; they 
have, nevertheless, been observed to vary greatly in this respect, being met with in some 
places of a considerable thickness, w Idle in others they scarcely exceed a few inches. 

4219. The intervening porous substances, or strata, where clay prevails, arc found, for 
the most part, to be of either a gravelly or loose rocky nature. Stiff marly strata, which 
approach much to the quality of clay, though in some instances they may present them- 
selves near the surface, in general lie concealed at considerable depths under the true 
clayey strata, and other layers of earthy or otlier materials ; they have been disedvered 
of various thicknesses, from eight or ten feet to considerably more than a hundred. 
{Dartvin's Phytologia, p. 259.) The intervening materials, where strata of this nature 
predo^nate, arc most commonly of the more sandy kinds ; possessing various degt«^ 
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oC mdiinitioB} «o as in some cases to become perfectly hard and rocky, but with frequent 
breaks or fissures passing through tliem. The loose/ friable, marly strata are capable of 
absorbing water, and of admitting it to filtrate and pass through them. 

4220. Thus the vaUeys and more level grounds must constantly be Sable to be overcharged 
svith moiUuret and to become, in consequence, spouty, boggy, or of the nature of a morass, 
accordingly as they may be circumstanced in respect to their situation, the nature of their 
soils, or the materials by which the water is obstructed and detained in or upon them. 

4231. ty/tere lands have a sufficient degiee of elevation to admit of 4iny over-proportion 
of moisture readily passing away, and where the soils of them are of such a uniform 
sandy or gravelly and uninterrupted texture, as to allow water to percolate and pass 
through them with facility, they can be little inconvenienced by water coming upon or 
into them, as it must of necessity be quickly conveyed away into the adjacent rivers or 
small runlets in their vicinity. 

4222. But where grounds are in a great measure fait and without such degrees of ele- 
vation as may be sutheient to permit those over-proportions of moisture tint may have 
come upon them from the higher and more ele\atcd grounds to pass readily away and be 
carried off, and where the soils of the l.iiids are composed or constituted of such materials 
as are liable to admit and letaiii the excesses of moisture ; they must be exposed to much 
injury and inconvenience from the ictention and stagnation of such quantities of water. 
.Such lands consequently leqiiiic artifitial means to drain and render them capable of 
affording good crops, wliether of grain or grass. 

422.'!. Lands of vaflei/t and other low places as well as, in some cases, the level tracts 
on the sides or borders of laige rivers and of the sea, must also frequently be subject to 
great injury and inconvenience fiorn their imbibing and retaining the water that may bo 
tliiib foiccd to flow up into or upon tlieiii, cither through tlie different conducting strata 
from the lulls and mountainous elevations in the neighbourhood, or the porous materials 
of tlie soils. In these ways they may be rendered sw^ampy, and have bogs or morasses 
produced in them in proportion to the predominancy of the materials by which the water 
is absorbed and daiinncd up, and the peculiarity of the situation of the lands in respect 
to the means of convening it away. 

4224. To pel form piopolif the l>usi/u<t$ of diainingt attention should not only be 
paid to the disci imination of the difltitntes in legard to the situation of the lands, or 
what is toinmonly denominated dimnage level ; but also to the nature, distribution, and 
depth of the materials that constitute the soils or moie superficial parts of them, as upon 
each of these some variety, in respect to the cfl’ects aiising fioni water retained in them, 
may depend. 

4225. The general origin of that Witness of land which it is the ohjed of under-draining 
to remove, “ will be found to be the existence of water in substrabi of sand, gravel, open 
lock, or other porous substances, which either lead to the surface, or, having no natural 
outlet, become hlled or saturated, Vliilc the picssuie of moic water coming from a 
higher source, foiccs that which is in the lower part of the stratum upwards through the 
superior strata to the surface ; thus occasioning either hursts and springs, or a general 
oozing through the soil. I'he object in imder-d.uni ng, therefore, is not to catch the surface- 
water, but that which flows through their inferior strata j and, for this purpose, it is 
necc‘*sary to make a sufficient channel, either at the lower parts of the porous stratum, 
or in such part of it as may most conveniently cany off the water, so as the pressure 
icferred to may be relieved, or the watei intercepted before it reaches the surface. It 
must always be kept in mind, then, that under-draining and surface-draining arc oper- 
ations essentially distinct ; and every care must be iisc*d in practice not to blend them in 
the execution. If surface-water be allowed to get into covered drains, the sand and mud 
which it will cairy into these subterraneous channels will soon choke them up, and occa- 
sion bursts, creating, as may be conceived, new swamps; while the expense of taking 
up and relaying the under-drains will be very gieat, and the execution imperfect, the 
sides being found never to stand a second time so well as when first formed." (Highland 
Society's Trans, vol. vii. p. 218.) 

4226. Wetness of land, so far as iV respects agi'^uUurc^ and is an object of draining, 
may generally depend on the two following causes, first, on the water which is formed 
and collected on or in the hills or higher grounds, filtrating and sliding down among 
some of the different beds of porous matei ials tliat lie immediately upon the impervious 
strata, foiming springs below and flowing over tlie surface, or stagnating underneath it; 
andj secondly, on raiji or other water becoming stagnant on the surface, from the retentive 
nature of the soil or surface materials, and the particular nature of the ^tuatlon offiffe 
ground. The particular wetness wdiieh shows itself in different situations, in the forms 
of bogs, swamps, and morasses, for the most pait proceeds from the first of these causes; 
but that superficial wetness wliich takes place in tlie stiff, tenacious, clayey soils, with 
little inclination of surface, generally originates from the latter. 

4227. The most cerlain and crpeditious method of dtaming, in such cases, is tliat of 
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intca^ceptihg the descent of the water or sprifetg, and thereby totally relhOtiiig the 
of wetness. Tin's may be done Irhere the depth of the superdctal strata, and ebnaas^ 
qucntly of the spring, is not great; by making horizontal drains (Jig* 624* a) eoA^ 



dcrable length across the declivities of the hills, about where the low grounds of the 
valleys begin to form, and connecting thc.se with others (&) made for the puq>osc of coiif 
veyinf^the water thus collected into the brooks or runlets (c) that may be near. Where 
the spring has naturally formcri itself an outlet, it may frequently only be necessary to 
bore into it (e}y or render it larger, and of more depth ; which, by a0brding the water a 
more free and open passage, may evacuate and bring it off more quickly, or sink it to a 
level so greatly below that of the surface of the soil, as to prevent it from flowing into 
or over it* 

4228. Where the uppermost stratum is so extremeh/ thick as not to be easili/ penetrated, 
or where the springs, formed by the water passing from the higher grounds, may be con- 
fined beneath the third or fourth strata of the materials that form the declivities of hill? 
or elevated grounds, and by this means lie too deep to be penetrated to by the cutting oi 
a ditch, or even by boring (Darwin's Phytologiay p. 263.) ; the conunon mode of cutting 
a great number of drains to the depth of five, .six, or more feet, across the wet morassy 
grounds, and afterwards covering them in such a manner as that the water may suffer no 
interruption in passing away through them, may be practised with advantage, as mucli 
of the prejudicial excess of moisture may by tliis means be collected and carried away, 
though not so completely as by fully cutting off the spring. 

4229. As water is sometimes found upon thin layers of ctayy which have underneath 
them sand, stone, or otljcr porous or fissured strata, to a considerable depth ; by per- 
forating these thin layers of clay in different places, tlie water which Hows along them 
may frequently be let down into the open porous materials that lie below' them, and the 
surface land be thus completely drained. 

4230. Where morasses and other kinds of wetnesses arc formed in such low places and 
hollows as arc considerably below the beds of the neighbouring rivers, they may, pro- 
bably, in many instances, be elfectually diained by arresting the water as it passes down 
into them from the higher grounds, by means of deep drains cut into the sides of such 
hills and rising grounds, and, after collecting it into them, conveying it aw'ay by pipe;^ 
or other contrivances, at such high levels above the w et lands as may be necessary : or 
where the water that produces the mischief can, by means of drains, cut in the wet 
ground itself, be so collected as to be capable of being raised by means of machinery, it 
may in that way be removed from the land. 

4231. 2'he drainage qflaJids that lie below the level of the sea can only be effected by 
the public, and by means of locks erected for the purj^ose of preventing the entrance pf 
the tides, and by windmills and other expensive kinds of inacluiiery constructed for the 
purpose of raising the stagnant water. 

4232. The superficial wetness of landsy which arises from the stiff retentive nature of 
the materials that constitute the soils and the particular circumstances of their situation.^, 
is to be removed in most cases by means of hollow surface drains, judiciously formed, 
cither by the spade or plough, and filled up with suitable materials where the lands are 
under the grass system ; and by these means and the proper construction of ridges and 
furrows where they are in a state of arable cultivation. 

4233. Having thus explained the manner in which soils are rendered too icet for the 
purposes of agnculturey and shown the principles on which the over-proportions of mois- 
taij-e may, under different circumstances, be the most effectually removed, we shall pcot 
ceed to the practical methods which ore to be made use of in accomplishing the businesa^ 
in each case. 

Sect. H. The Methods <f Draining Boggy Land* ; 

4234. In the drainage of wet or boggy grounds, arising from sprinpi of . water benea^ ^ 
them, a great variety of circumstances are necessary to be kept in view. *X<andS; dfxihUr 
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description^ or such as arc of a marshy and boggy nature, from the detention of water 
beneath the spongy surface materials of which they ai^ composed, and its be^ng absorbed 
and forced up into them, are constantly kept in such states of wetness as arc highly im- 
proper for the purpose of producing advantageous crops of any kind. I'hcy arc, there- 
fore, on this account, as well as from their occupying very extensive tracts in many districts, 
and being, when properly reclaimed, of considerable value, objects of great interest and 
importance to the attentive agricultor. Wet grounds of these kinds may be arranged 
under three distinct heads : first, sucli as may be readily know n by the springs rising out 
of the adjacent more elevated ground, in an exact or regular line along the higher side 
of the wet surface ; secondly, those in which the numerous springs tliat show themselves 
are not kept to an exact or regular line of direction along the higher or more elevated 
parts of the land, but break forth promiscuously throughout the wliolc surface, and par- 
ticularly towards the inferior jj.irts 625. «), constituting shaking quags in every 
direction, that have an ehostic fed under the feet, on which the lightest animals can 
scarcely tread without danger, and which, for the most part, show themselves by the 
luxuriance and verdure of the grass about them ; and, tliirdly, that sort of wet land, from 
the oozing of springs, w'hicli is neither of siicli gieat extent, nor in the nature of the soil 
so jjeaty as the other tw'o, and to vihich the teim do" cannot * ’ stiictly applied, but which 
in respect to the modes of draining is the same. (Johnston's Account of Elkmgtons Mode 
if Drutning Land, p. 19.) 

4235. In order to direct the proper mode cf cutting the drains or trcnche-* in draining 
lands of this sort, it will be nccessaiy for the draining engineei to make himself perfectly 
acquainted with the nature and disposition of the stiata composing the higher grounds, 
and the connection which they have w ith that which is to be rendered dry. This may 
in general be accomplished by means of levelling and carefully attending to what has 
been already observed respecting the formation of bills and elevated grounds, and by in- 



specting the beds of rivers, the edges of banks that have been w roiight through, and such 
pits and quarries as may have been dug near to the land. Hushes, alder-bushes, and otlier 
coarse aquatic plants, may also, in some instances, serve as guides in this business ; but 
they should not be too implicitly depended on, as they may be caused by the stagnation 
of rain-water upon the surface, without any spring being p'esent. The line of springs 
b^eing ascertained, and also some knowledge of the substrata being acquired, a line of 
drain (Jig. 625. b, b) should be marked out above or below them, according to tlie nature 
of the strata, and excavated to such a depth as will intercept the water in the porous 
strata before it rises to tlie surface. The cftcct of such drains will often be greatly 
heightened by boring holes (c) in their bottom with the auger. Where the impervious 
stratum ( fig. 626. a), that lies immediately beneath the porous (A), has a slanting direction 
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the wetness from both. But where the impervious stratum dips or declines more to one 
side of the hill or elevation than tiie other, the water will be directed to the more de» 
pressed side' of that stratum ; the eflect of which will be, that one side of such rising 
ground will be wet and spungy, wliile Hie other is quite free from wetness. 

4236. Where water is&ues forth on the surface at more places than one, it is necessary to 
determine which is the real or principal spring, and that from which the other outlets are 
fed ; as by removing the source, the others must of course be rendered dry. When on 
tlic declivity or slanting surface of the elevated ground from which the springs break 
forth, they arc observed to burst out at diilbrent levels according to the difference of the 
wetness of Uic season, and where those that are the lowest down continue to lun, while 
the higher ones are dry, it is, in general, a certain indication that the whole are connected, 
and proceed from the same source ; and consequently that tin line of tlie drain should he 
made along the level of the lowermost one, which, if properly executed, must keep all 
the others dry. But if the drain wercmadi along the line of the highest of the outlets, 
or places where the water breakh forth, without being sufficiently deep to reach the level 
of those below, the overflowings of the spring would merely be ctirricd away, and the 
wetness pi occeding from that cause be removed ; while the main spring, still continuing 
to run, would render the land below the level of the bottom of the drain still preju* 
dicially wet, from its discharging itself lower down over the surface of the ground. 
This, Johnston states, w.is the custom, until Klkington showed the absurdity of the 
practice of diaincrs beginning to cut their trenches wherever the highest springs showed 
tliemselves between the wet ajul the diy giound, which not being of a deptli sufficient to 
arrest and take away the whole of the water, others of a similar kind were under the 
necessity of being formed at dilfeient distances, to the very bottom of the declivity i 
these being afterwards in a great measure filled with loose stones, *merely conveyed away 
portions of surface water, without touching the spring, the great or principal cause of 
tJic wetness. The effects of drains foiincd in this luanncr he asserts to be that of ren- 
dering the surface of the land in some degree drier, so long as they continue to run with 
ficcdoin; but as they arc liable soon to be obstructed and filled up by sand or other 
materials, the water is often fuired out in difleicnt places and directions, and thus 
renders the land as wet as before, if not wetter. In addition to this, it is a more diffi- 
cult task to diain the gtound a second time in a proper method, from the natural appear- 
ance of the ground being so much changed, and the bursts of the old drains, os well as 
tlic greater dilhculty of ascertaining the real situation of the springs. 

4237. It may sometimes happen, however, that uherc the highest are the strongest outktSf 
they may be the main or h ailing ^pnng'ij those which show themselves lower down in the 
land being merely formed by the water of the main spring overllowing, and finding itself 
a passage into the earth through an opening in the surface, or thiough Uie petrous materials 
ot the soil near to the surface, and liciiig obstiucted somewhat further down in tlie 
ground by some iuipcivious stratum. This circumstance must, therefore, it is observed, 
be fully ascertained before the lines for the ditches or drains arc marked out. 

4238. In cases where the banks or rising grounds are formed in an irregular manner 
{fio’ ^*^7.), and, from the nature of the situation, or the force of the water underneatli, 

627 springs abound round the bases of 

the protuberances, the ditches madsk 
for the purpose of draining should 
always be carried up to a much 
higher level in the side of the ele^ 
vated ground than that in which the 
water or wetness appears; as far 
even as to the firm unchanged land. 
By this means the water of the 
spring may be cut off, and the 
ground completely drained ; which 
would not be the case if the trench 
or drain were formed on the line 
of the loose materials lower down, 
where the whaler oozes out, v/hich is 
liable to mislead tlie operator in 
forming the conducting trench, or 
that which is to convey the W'ater 
from the cross-drain on the level 
of the spring to the outlet or opening by which it is discharged. But where the main or 
principal spring comes out of a perpendicular or very steep bank, at a great height above 
the level of the outlet into which it may discharge itself by means of a drain, it wnll 
neillior be necessary nor of any utility to form a deep trench, or make a covered drain^A 
all the way from such outlet up to it; as from the steepness of the descent the 
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would bo liable, wheti the drain was thus cut, from the thin strata of sand and other 
loose materials, always found in such cases, to insin^uate itself under ihe bricks, stones, 
or other substances of which tlie drain was formed ; to undermine and force them up by 
the strength of the current, or probably, in some instances, block the drain up by the 
loose sand or other matters, which may be forced away and carried down by it. In 
situations of this kind, Johnston observes, it is always the best way to begin just so far 
down the bank or declivity as, by cutting in a level, the drain may be six or seven feet 
below the level of the spring ; or of such a depth as may be requisite to bring down the 
water to a level suitable to convey it away witliout its rising to tlie surface, and injuring 
the lauds around it. The rest of the drain, whether it be made in a straight or oblique 
direction, need not be deep, and may, in many instances, be left quite open ; it should, 
however, be carefully secured from the treading of cattle, and, wlierc tlie land is under 
an arable system of cultivation, also from the plough. Wiiere it is covered, the depth of 
about two feet may be suilicient. There will not, in such drains, be any necessity for 
the use of the auger in any part of them. 

4239. Where there is a diJficuUy hi ascertainhig the fine of the spring, and consequently 
that of the cross-drain, either from its not showing itself on the surface, or from there 
not being any apparent outlet, it may, generally, be met with in carrying up the con- 
ducting drain for conveying away the w'atcr. As soon as the operator discovers the spring, 
he need not proceed any further, but form the cross-drain on the level thus discovered to 
such a distance on each side of the tail, or tenninating part, of the strata, of whatever sort, 
that contains the water, as the nature of the land, in regard to situation or other circum- 
stances, may demand. Where, in forming a cross-drain, the line indicated by the spirit or 
otlier level is found to lie in some places below that of the spring, and where, in boring 
in this direction, water' i« not found to follow, it will be necessary to make short drains 
or cuts of tlie same depth with the cross-drain, from it quite up to the source of the 
spring; for, if the drain be cut below the line of the spring, the possibility of reaching 
it by means of an auger is lost, as wliere tlie under stratum is clay, and there is no under 
water, the use of the auger cannot be elFcctual ; and if it be made above the line of the 
spring, it will be requisite to cut and bore much deeper, in order to reach it, the ground 
being in general higher in that part c besides, the portion of porous stratum below the 
drain may contain a sufficient quantity of water to render the land wet, and that may 
readily get down underneath the trench, between the holes formed by boring, and break 
out lower down. 

4240. In situations where the extent of bog in the valley betiuceii two banks or eminences 
is so narrow and limited as tliat the stratum of rock, sand, or other materials, that contains 
the water, may unite below the clay at such a depth as to be readily reached by the auger 
(Jig, 628, a), 'll will seldom be necessary to have more tlian one trencli up the inidSe> 



well perforated with holes (b) by means of the auger, cross or branching drains being 
unnecessary in such cases. For notwitlistanding tJie sprfngs, that render the land in- 
juriously wet in these cases, burst out of the banks or eminences on every side, for the 
most part nearly on the same level, the reservoir from which tliey proceed may be dis- 
covered in the middle of the valley, by penetrating witli the auger through the layer of 
clay that confines and forces the water to rise up and ooze out round the superior edge of 
it, |t forms k uiuon with the high porous ground. From thcT drain being mode 

in the hollowest part of the land, and the ]H>rous stratum containing the water being then 
bored into, it is obvious that, die ditch or drain tlius formed being so much lower than the 
ordinasy outlet of the springs, the pressure of water above that level, which is the bottom 
of the amin, must be such as to force that which is under die drain or trench dirough the 
holes tiXfKie by the auger, and in many instances, until a considerable quantity of die 
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water isi evacuated, make it rise to a greater height than the level of its ntttural outlet. 
The eflect of which must he, that^the water forming the spring, having found by these 
ineanv a fresh and more easy passage, will quickly relinquish its tbrmer openings, and 
thus be prevented from running over and injuring the ground that previously lay lower 
down than it. 

4241. But in swamps or bogs that are extensive and very wet, other drains or cuts than 
sucli as convey off the springs^ust be ihade ; as, notwithstanding the higher springs 
which chiefly cause the wetness may be intercepted, there may be lower veins of sand, 
gravel, or otlier porous materials, from which the water must likewise be drawn off. In 
cases of this nature, where the land is to be divided into enclosures, the ditches may be 
formed in such directions as to pass through and carry off collections of water of this 
kind, as well as those that may be retained in the hollows and depressions on the surfach 
of the land. There are in many places very extensive tracts of ground that are rendered 
wet, and become full of rushes and other ciiarse plants, from causes of such a nature as 
cannot be obviated by the making of either open or covered drains, however numerous 
tliey may bo. Lands in this situation arc frequently termed holms, and mostly lie on the 
sides of such rivers and brooks as, from the frequency of their changing and altering their 
courses between their opposite banks, leave depositions of sand, gravel, and otlier porous 
materials, by wliich land is formed, tiiat leadily admits the water to filtrate and pass 
through it to the level of the last-formed channels, and which preserves it constantly in 
such a state of moisture and wetness, as to render it productive of nothing but rushes and 
other aquatic plants ; and if a pit or ditch be made in lands under these circumstances, 
it quit kly fills with water to the same level as tliat in the watercourse. This effect is, 
however, more liable to be produced, as well as more complete, where the current of the 
water is slow, and its surface nearly equal wiUi that of the land, than Vihere its descent 
is rapid. Under such circumstances, while the river or brook remains at the ordinary 
height, no advantage can be gamed, whatever number of diains be formed, or in what- 
ever direction they may he made. The chief or only means of removing the wetness of 
land proceeding from this cause is, that of enlarging and sinking the bed of the stream, 
where it can be eflucted at a reasonable expense where there is only one stream, and it 
is very winding or serpentine in its course, iiuith may however be effected by cutting 
through the different points of land, and rendering the course moic straight, and thereby 
less liable to obstruct the passage of tlic water. But in cases where there are more than 
one, tliat should always be made the channel of conveyance for draining the neighbour- 
ing land, which is tJio lowest in respect to situation, and the most open and straight in its 
course. It may likewise, in particular instances, be advantageous to stop up and divert 
the waters of the others into such main channels, as by such means alone they may often 
be rendered ileeper, and more free fiom obstruction ; the materials removed fiom tlicm 
may serve to embank and raise up the sides to a gi eater liciglit, as while the water can 
rise higher than the outlets of the drains, and flow backwards into lliem, it must render 
the land as wet as it was befoic they wcic Ibinicd, and the expense of cutting them to 
be thrown away. 

4242. 'JVie collected ram-water, becoming stagnant on a retentive body of clay, or some 
other impervious material, as it can have no outlet of the natural kind, causes such lands 
to become soft and spongy, thus forming bogs of a very confined kind. As such bogs 
are often situated vciy greatly below the giound that sui rounds them, the opening of a 
main drain, or conductor, to convey off the w ater collected by smaller drains, would be 
attended, in many instances, with an expense greater than could be compensated by the 
land after it had been drained. The thickness of the impervious stratum that retains and 


keeps up the water in such cases is often so great, that though the stratum below be of a 
porous and open nature, such as sand, rock, or gravel, the water cannot of itself penetrate 
or find a passage from die one into the other ; consequently, by its continued stagnation 
above, all the different coarse vegeUble productions that have for a great length of time 
been produced on its surface, and probably die upper part of the soil itself, are formed 
into a mass or body of peat caith, equal in softness to that of any bog originating from 
water confined below, and less productive, and which is only capable of sustaining the 
w^eight of cattle in very diy seasons, when tlie wind and sun have exhaled and dried up a 
great part of its surface moisture ; but even then it is incapable of admitting the plough 
upon it. 


4243L As these kinds of bogs diffet materially m theit origin from those whu !i have been alrej^ notl^, 
their dramaee must of course be accomplished in a diflerent way Iho followinif method of mocecui^ 
Is tecommended as perhaps the least cxiiensive — In the middle, or mobt depending part of the ground, 
the first drain (Jig m a), may be rut, into which all the others should be made to lead ; «ie nuiA^r 
and diKction of which must be regulated by the extent o* the bog They should lie cut through the 
peat, or moist spongy upper soil, to the surface of the clay, or other retentive stratum of materials, which 
must then be perforated or bored through in order to let the water down into the pervious stratum bmow, 
by which it may be absorbed and taken up. The same effect might be produced by digging one largd 
well, or pit, in the middle or lilfll^cst part ot the bog, through Into the porous stratum below, and connai^ 
lug the other dnuns with it, as by such a method the trouble and expense ot boring along the drains woqkl 
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be saved In these cases, when drains are made, they should always be cut as narrow as it is possible to 

make them and, after the holes have been tonned 
in them by Coring, filled up with loose stones to within 
about a toot and a half of the surface, which space 
may be made up by a portion of the earth that bad 
Ikc n taken out, putting in turt with the green side 
to the stones helure the earth is thrown in By tills 
means the water and prejudicial molsturi. of the peat, 
or up] Or soil, may be taken away by the drains, and 
jiass oir tlirough the holes that have been formed in 
their bottoms But where pits are employed, these 
should only be filled with small stones to the level of 
the bottom of the drain, the filling being performed 
as soon as possible after they are formed. {Ander 
son s Irtattse on Dtatnmgt p 88 ) Where there is a 
chalky str itum below, after taking it out, the flints 
contained in it m ly be made use of in this way with 
iniiih advantage , and where the drains can be earned 
into quarnii where the stone is much fissured no. 
thing imic will be nciessary Where land of this 
s rt IS att rwarls to be ploughed, great attenUon 
she uld le (.ivcii tJ tlic tormiiig of the ridges and 
giving them a regular descent towards the mam 
dram, which will contribute greatly to the assist nee ot the others iii conveying oft heavy falls of rain 
water when they occur 

4244 But a Ht>L ssan/ ft canii n j revi u l\ to any attempt to diain l^nds of this kind in the way that 
has been describid, is to ascirtnn whither the j rous stritum under the tlav be dry, and capable of 
receiving the water when let down into it or already so loadci with moisture itstif as instead of receiving 

in re trom abf \t, to force up a 1 ir c quantity to the 
surfiee, in I thus increase the evil it was intended to 
remrvi i his in ly be tlie ease in many Inst inees, and 
the substratum inntain w iterwhiih affords no appear, 
ances of wetness on the surface, at the place, on 
aci lint 1 1 the compact boily of clay that is placed over 
it, but whiiti from its being connected with some 
spiing that IS higher, may flow up when an opening ot 
passage is giM n it, either by me ins of a pit or the 
aiiu r Inthiswa> i treater quantity of water mi^ht 
be biought to the surface, whieli, from its being eon. 
fine I ly the burroLin ling banks, would rciulci the 
gr I nd iiuch in )u wet than before, ind in particular 
St itioiis pro luce very grcit degrees of wetness 
When the siirrmnding iiith ground declines lower 
tl in the log ihoutli it m ly be it a considerable dis. 
t ite I V the ail 6t the Ice el and the appearance of 
tit siirliec tic n iture tf the stratum underneath 
luiy, in some dttrec be ascertaimd, ind, notwith 
St in In t » y '‘Ire i ly eoi t im w itcr, a dram may be 
, I rnt I into it to e irry off that water, and what may 
I 111 i wise be It t down ii to it from the retentive stratum 
th t he al \c it It must Ic ecHitessed, however, 
tl at casca where surf tet w ttei can be let down through 
a retentive stratum to a poious one that will actually 
carry it oft, are very raie When these cx.cur, it is 
( hie fly 11 limestone or coil di truts, where the surface 
IS hilly er rugged (j^f, ), and more calculated lor 

the pursuits of the miner ilogi t than those of the agricultc r 



Si CT III Dtaining JTilli/ lands 

4245 Dtaining kil/i/ lands is not m general ittenekel witJi gre it expense, as the elrains 
need selelorn be eeivertel or iillecl up, einlyin siieli pi ices is m ly be siifiieient tor passages 
toi the animals to cioss bj anti though, wlitic the (lejith ot the tieiieli does not come 
to the water confined below, it iniy be necessary to peilorite luwei, there need not be 
an> fevr that the boles will fill up, even wlieic the di iin is left open , os the impetuosity 
of the water itself will remove iii) sand or mud that m ly till into them, where mueh 
flood or surtiee as ate r dots not gel in Smill tiptumgs may, however, be mule along 
the uppei side of the treneh, in ortler the more eftcetually to seeurc them agiiiist any 
obstruetions , an I in these the peiforalions m i) be m lelo, Ic iving the mouth ot the holes 
about SIX inches higher than the bottom of the dnm, whicTli will be without the reach of 
the water tliat miy be collected eluring the tune ot heavy rains 

4246 One q/ /Ac gtraf st tmpt ovetnents of th hilln sheep pastints of Holland bas been eftbeted by 
drainage, while the c^iMnse is (omnaratively small Ihc depth ai i width ot the small ones are only 
those of the spade They are usually carried across the face of the hills in i s1i],htly iiii lined direction, 
so as to avoid the inji ry of too rapid a desetnt after heavy lains and thise small cuts o])tn into a few 
larger, formed with due regard to the same piinciple, the wl ole it 1 ist, for in extent of bcvcral hundred 
acres being led into one still larger, which d siharges itself into tho neirost rivulet Imiirovemcnts of 
(his l^md arc, perhaps, of greater benefit to tbc individual proprietors of land who undertake them than 
any 

The sides or dechiities of many hiltsy from llic irregularity of the disposition of 
the sbtata that compose them, arc often covered with alternate portions or patches of wet 
and d^ ground By tlie general appearance of tlic suiface and the vegetable products 
that grown upon it, the nature and direction of the internal strata may frequently 
be M|gGrtained witli so much certainty as to determine the line or direction of a dram 
th^ necessity of cxanuning below the surface of tlie land. As the ease or difficulty 
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of draining such grounds depends solely on the position of the different strata of which 
the hill or elevation inay be formcch and upon the erect or slanting direction of tlie rock, 
or other retentive body in wliich the water is contained j where the rock has a slanting or 
horizontal inclination, the whole of the different springs or outlets, that show themselves 
on the surface, may originate from or be connected with the same collection or body of 
water, and may be all drained and dried up by cutting off, or letting out, the main body 
of water, by which they are supplied^ at the inferior part of the reservoir, or that part 
where the water would of its own accord readily run off if it were not confined beneath 
an impervious covering of clay or some other material. 

4248. Jiut in cases where the rock lies in an erect or ijrrpendicular form^ and contains 
only partial collections of water, in some of the more open cracks or fissures of the stone, 
wliich discharge themselves at various openings or outlets that have not the least connec- 
tion with each other, it would be an idle and fruitless endeavour to attempt the cutting of 
them off by means of one drain 631. a), or by boring into any one of them in 

particular, without cutting a 
drain into each (a, bt c). In 
this case it is more advisable 
to make the main drain wholly 
in the clay, with small cuts 
made up to each outlet, than 
along the place where the 
springs burst out ; as in that 
line of direction it would be 
too much in the rock, and consequently be extremely difficult to cut, on account of the 
nature and disposition of the stone. \Vhcn the winter passing out on the line of the 
springs can be found by the auger in the m;iin drain, at the point of junction, it will 
be the more comiiletely cut oil’; but where this is not practicable, the depth of the 
small cuts may reduce it to such a level as will prevent its flowing over and injuring the 
surface of the land below it. 

4ii49. /n such hills as are constituted of alternate strata of rocky sandy and clay, the 
surface of the last may frequently be wet and swamp, while tliat of the sand is dry, 
and capable of producing good crops of grass; in all such cases, in order to drain the 
land completely, as many cuts will be necessary as there may ha])pen to be divisions of 
wet and dry soil. The summit, or most elevated part of such hills, being mostly formed 
of loose porous ninlerials, the rain and other water descends through it till its passage 
becomes obstructed by some impervious bed or stratum, such as clay, when it is forced 
up to the surface, and runs or oozes over the obstructing stratum;, after having 
overflowed the upiier clay surface, it is immediately absorbed and taken up by the suc- 
ceeding porous one, and, sinking into it in the same way as before, passes out again at 
the lower side, rendering tlie surface of the next clayey bed prejudicially w'ct, as it had 
done that of the first. In this way the same spring may afiect all tlie otlicr strata of the 
same kind, from the highest part down the whole of the declivity, and produce in the 
bason, or hollow at the bottom, a lake or bog, should there not happen to be a passage 
or opening to take away tlie water. In order eflectually to drain hills of this kind, it 
wdll be most advisable to begin by forming a trench along the upper side of the upper- 
most rushy soil, by which means the highest spring may be cut off; but as the rain and 
other water that may come upon the next portion of porous soil may sink down through 
it to the lowest jiart, and produce another spring, a second cut must be made in that 
part, to jirevcnt the water from affecting the suifface of the succeeding clayey bed. 
Similar cuts must be formed so far down the declivity as the same springs continue in 
the same way to injure the land, and in some cases a sufficiency of water may probably 
be obtained to irrigate the land below, or for some other useful purpose. 

Sect. IV. Methods of draining Miied Soils, 

4250. Where the soil is of a mired and varied naturcy but the most prevailing parts of 
the clayey kind, the business of draining is considerably more tedious and difficult tlian 
M'here the superficial and internal parts have greater regularity. In such lands, as the 
collections of water are completely separated by the intervening beds of clay, eacli 
becomes so much increased in the time of heavy rains, as to rise to the level of tlie sur- 
rounding surface ; when the water, finding a free passage, as it would over the edges of 
a bowl, overflows and saturates the surface of tliat bed of clay, rendering it so wet and 
sour that its produce becomes annually more scanty, and the soil itself more sterile and 
unproductive. 

4251. From the sand-beds (Jig' 632. a, a, o) in such cases having no cotnmunication 
with each other, it must evidently require as many drains (5, by 5) as there are beds of this 
kind, in order fully to draw off the water from each of them. A drain or trciK^h hf 
therefore recommended to be cut from the nearest and lowest part of the field intend^ 
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drained (c), up to die 

^'*®^l'^*^''l**^^^***^-'**^* 

4252. Where the differeiU, beds of sand and clay are of less extent^ and lie togedier with 
greater regularity, they can be di^iineil in a more easy manner with less cutting, and of 
course at less expense. Below the layers or beds of sand and clay that lie, in this 
manner, -alternately together, and nearly parallel to each other, is generally a body 
of impervious clay, which keeps up the water contained in the sand, which sand being 
constantly full, the adjacent clay is thereby rendered moist, and in wet seasons the water 
runs or trickles over it. As in these cases, the principal under-stratum of clay is rarely 
more than four or five feet below tlie surface, it is advisable to cut a drain (j?g. 63I|. a) 



to tliat depth through the middle of the field, if it have a descent from both sides ; but 
if it decline all to one side, the drain must be made on that side {!>), as the water will 
more readily discharge itself into it ; and, unless the field be of great extent, nnd have 
more than one depression or hollow in it, one drain may Ije quite sulficient for the pur- 
pose, as by crossing the different beds that retain the water, it must take it off from each. 


4253. A principal difficulty in draining ground of this naturcy and which renders it 
634 impracticable by one drain, is when the direc- 

tion of the alternate layers, or beds of clay and 
sand, lies across the declivity of the land (fg. 
634. a, a), so that one drain can be of no other 
service tlrnn that of conveying away the water 
after it has passed over the different strata, and 
would naturally stagnate in the lowest part of 
the field, if tlierc were no other passage for it. 
Where the land lies in this way, which is fre- 
quently the case, it will therefore be necessary, 
besides the drain in the lowest part (5), to have 
others cut up from it in a slanting direction 
across the declivity (c, c), which, by crossing 
the different veins, or narrow strata of sand 
(d, dy d)i may be capable of drawing the water 
from each of them. 

4254. Informing the drains in these caseSy it 
is rccofnmcnded diat, aRcr laying the bottom in the manner of a sough, or in the way of 
a triangle, it be filled some way up with small stones, tough sods willi the green side 
downwards being placed upon them before the mould is tilled in. But where stones 
cannot be readily procured, faggots may be employed, the under part of the drain being 
laid, or coupled, with stones, so as to form a channel for the conveyance of the water that 
Inay ^ink tlirough the faggots, and for the purpose of rendering them more durable ; as, 
where the water cannot get freely off, which is generally the case where there is not an 
open passage made of some solid material, it must, by its stagnation, soon destroy the 
fagots, and choke up the drain. 


4^ estate of Spoitiswoode in Benvickahire affords an Interesting example of successful drainage of 

soil and striita. It was begun in 18ir>, under the direction of Mr. Stephens, an eminent draining 
en|dnoer, arid author of a UEehil work on the sublect {The Practical Jrrieator^ Edin. 8yo. 1829) ; 
ana eighteen miles and a half of drains, some parts or which were thirteen feet deep, but the medium depth 
of which wa* from five to seven feet, had, in 1820, rendered between five and six hundred acres of land 
most valuable, which had been before of little value. ^ ^ 

4fi5f5. The erovnds to be drained oi Spottiswnode « consisted of a soil of various depth, under which 
commonly lav a stratum of clay from two to three feet deep, then a thin bed of sandy or gravelly substance, 
of a foot deep, or more,j|lontainihg water j after that another bed of clay, of two or more feet d^p ; ana 
lastly, jand, ^vel, or slaty rock, containing the larger quantity of water. Upon reaching the 
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lower of these porous strata, the water disappeared in the upper one : and hence jcenerally the expedienoy of 
not stoppinji; at the first^butofworkiiig down till the main titratumwas reached. Several instancaaoccurred 
where the strata lay too deep to be reached by a drain : In which cases it was deemed necessai^ to sink 
wells or pita at certain distances along the line of the drain, from ten to eighteen feet deep, or more. In 
order to reach the open strata, so that the water, rising through the wells to the bottom of the drains, might 
be conveyed away without reaching the surface. It was never thought suflicient to luive reached the first 
seam containing water, unless it were at the depth of four feet or more, and evidently appeared to be that 
containing the main body of water which occasioned the wetness of the surface.” {Tram, HighL, iSbsO 

4257. The first operation in the process of draining ** was to ascertain the depth and nature of the 
strata in which the water was conUined, and the overnowing of which, where no outlet existed, produced, 
as was before remarked, either springs or bursts of water, or a general oosing. Along the line of these 
springs, or in the upper part of the wet ground, pits were sunk in various placet. The place of each 
being marked out, a man was sent to dig each pit, breaking the ground nearly in the direction of Me 
intended drain, six feet long and three Icet wide, which is sufiicieirf space to allow a man, or sometiinci 
two, to wbrk ft-eely. The earth was then thrown to the lowest side, and well oA'ftom the pit, to prevent 
the sides from breaking in : these pits were made to the depth of five or six feet, or to a greater dejith If 
necessary, according to the nature of the ground, or until the bed of sand, gravel, or rock, whicJi contained 
the water, was reached. Sometimes ii became necessary, alter having gone as deep as a man could work, 
and when no water appeared, to bore down with buri'ig.rods, in order to ascertain at what depth the stra- 
tum containing the water lay. In some instances, where the surface was wet from a general ooaing, and 
no regular spring appeared, it became necessary to go down to the depth of thirteen feet, when, in break- 
ing through a thin cake of freestone, not above an inch in thickness, the water burst up, and filled the pit 
to the brim in the following morning. This species ot examination prevents tlic working at random In 
laying out the lines of drains, affords data forjudging of the depth and dimensions to which they should be 
form^; and, by giving a knowledge of the substances to be dug through, enables one to enter intocoii- 
tiacts with the workmen with greater certainty.” {Trans. Htghl. Sue.) 

4258. A general idea being thus obtained of the gi ound to be di aincd^ and men employed to sink the nits, 
the next operation is to mark out these lines on the ground. In doing this, a band sketch {fig.of^A 

. indicating the direction of the drains and 

T 7 ^ - tliLir deptli will be found usoAil. ** On 

^ mm the ground, the lines may be marked in 

(jfi/j various ways. When the land is in grass, 

fl ^ a plough may be made to follow the di- 

6 6 rector, as he walks deliberately along hfi 

iiitcndeil line, a man leading the horset by 
the head, if necessary, and walking be- 
f/ tween them. If it is inconvenient to use a 

5 i 5 plough, the lines may be marked by pins, 

— " ^ ■ ■■ ■ or small pits, a spado’s breadth square, 

^ made at convenient distances, by cutting 

V out a turf clean by four cuts of a spade, 

■ ' ' • ■' '■ and laying it upside down at the side of the 

hole, in the line of the drain.” The drains were next dug out, and formed; some of them thr^ feet 
wide at the top, six feet deep, and two feet wide at bottom, and others of diffbrcnt widths and depths, but 
generally in tJie same propoition. The following arc Mr. Stephens’s directions for building : — 

42,59. The side walls of the dram, supposing it to be six feet deep, and two feet wide at bottom, * must 
be well built with dry stone, all laid on the projKr hod (and not set np edgeways), nineinchcs thick by six 
inclies high, forming an aperture of six inches square, the covers for which must be sufficiently strong to 
sustain the pressure or tne incumbent weight of stone and earth; and should project, at least, three 
inches over the inside of each side wall, — tw'o feet of stone must be well packed above the cover of the 
aperture. The first foot of stone above the cover of the aperture may be put into the drams fi*om three 
to four pounds weight, the upper part must lie broken as small as common road-metal, aiiA should be made 


— quite smooth or level, so that every part of the drains may have on equal 

depth or thickness of stone. A thin covering of straw should be uid 
on the top of the broken stonc.s, to prevent the loose earth flrom railing 
through the aperture of the drains The drams may be then filled with 
earth, nine inches above the natuml level of the surface of the ground. 
Wells must be sunk along the lowest side of the lines of drains, in every 
place where the above mentioned depth of six feet does not reach the poi^s 
bed that contains water. These wells may be made from five to six feet 
square, or sufficiently wide to allowr a jierson to work with ft-eedom ; and 
must be sunk through the impervious strata into the pervious stratum ^ 
sand gravel, or roc*k, where the w'ater flows freely. The wells may tlien be 
filled’ with small clean stones, thrown in proraiscuousl^till the stones in the 
wells come in contact with the stones in the drams. The upper ^rt of the 
wells above the level of the stones in the drains may be filled with earth. 
cm&ouxnzxMc* (ilff. <>J6.) ( if/gAA 5or. vol. vii. p. 222.) , 

Thi> stones of which the drains at the bottom of the conduit are to be built, and with wiiicli the 
drlinis a^rS to rfllled to the depth of two feet or more, as is shown above, should be laid down on 
the Spper^drSThc li^^^^^^ to it as possible, that they may be the more easily hand^ in. They are 

laid or?the upper side, for the convenience of throwing out the earth on the lower side. It is very desirable 
that the BtonS shouS be. if possible, laid down before the drain is begun to be dug, as it is ottw neces- 
sary to build and fill it as feS as it is dug, to prevent tJie sides from falling m, which, when it oc^S, 
occasions a very great deal of extra w'ork, and the drams themselves are never so well construrt^. Thig 
most fTeSuentf? happens in ground under tillage, the sides being more tender than when in g;Ms, whm 
tho turf is the means of preserving the sides from the pressure of the earth thrown ciut, wd ot the stonca 
laid down When the sides are evidently likely to fall in belore the drain can be built, they may bekmt 
up for a time by a board laid flat to evh side or the drain near the top, and cross sticks pwt ijj 
bSawls asunder^ Circumstances frequently occur, which prevent the stones from being laid Jwn 
band and thev are then brought forward as the work of cutting the drain is going on. Under the eye of an 
IntoflmZt ii^d dmlctor, this may be done without danger ; but. even then, unfor^een occurrences 

orevent th^ of getting the materials forward for several days: and ifanv rainy weiu 

intervene and* thedrains arc in a clayey soil, there is a certainty of slips and fall?^ (Kcasioiiing mwh 
anTreaiS^^ consequence bf tho additional breadth of the drain, a much larger quantity 
o? stores tS lilTthe Where a piece of drain seems likely to fall in, it should always, It 

bo built and filled before night, or the sides Kept asunder by means of boards, as before mentioned. 
(T^ans. Highl. Soc, vol. vii.) 

4261. Drains mau be dug, and, when built, the earth may be fiU^ in by 
work: but in gene^ daywork is to be preferred. “ The conduit is built in the 
of the drain by a confidential person, either a mason, or any other workman 
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who, by practice, is equally competent ; this person always working at daily wages, to 
prevent him from having any interest in hurrying o^r tliis most important part of the 
operation.** 

4262. The drains may he cut only “ two feet wide, with the sides perfectly perpen- 
dicular, provided that, from tlie tenacity or hardness of the substances dug through, the 
ttidcs will stand till the stones are put in. It is usual, however, to break tlie ground 
somewhat wider at the top, and so to give it a slight slope to the bottom. The 
work of cutting is always done by contiact at so much per roo«l or yard, and se- 
veral labourers generally join in making one diain, and arrange the work among 
jthemselves. Tlie casting or cutting, it is scarcely necessary to observe* is always 
commenced by the workmen at the lower end, and woiked upwards to tliO'^^highcr 
ground, and never down wauls. They usually licgiii by working about two feet 
deep in the first instance, several roods in length, then going over the ground again, 
deepening it to four or five feet, and aftcrwaids going over it the last time, and 
finishing the bottom, by making it perfectly lei cl and lead^ for the mason to build 
the conduit in the boftom. 'fhe bottom must, for this purpose, be completely two 
feet wide, though, when free-stone is cmidoyed, the width may be ict»* ” (^Trans, 
IhfrhL Soc.) 

4263. In buUdbuf the dranh “ the mason lias an assistant, generally a female, at 

the top, who hands him the stones ho icqiiircs. lie begins with small flat stones 
to build the wall on each side of the bottom of tlio dram, nine imhes bioad, and 
six inches high, so as to leave six inches foi the conduit in the middle. This he 
does roughly, but in such a manner that tlic stones shall be laid solidly on one 

another. When the ground at the bottom is solid, either dry giavel, or clay, or 

rock, the mason’s foot, with his oidinary clog or shoe, standing in the centie, is 
the measure of the width of the comhiit. Wlicn the lantl is inclined to be wet 
and sort, a plank six inches broad is used for him to stand upon. When the bot- 
tom is a wet spongy claj, or sand of the natuie of a quicksand, or very soft, it 

is often necessary to flag the bottom of the conduit with very thin stones or slates.” 
(7Vaw9. Hiifhl. Soc. vol. vii.) 

4264. JHirn a perfect yuafrmiie has been met withf ‘‘ which Inis ha])pencd cliicfiy in 
red clay, the faster the wet clay has been thrown out, the faster it has boiled up fjom 
below. In these cases, it has been found noccssaiy to lay planks on the bottom of the 
drain, and build upon them. But this will veiy seldom be necessary where proper pie- 
cautions arc used. On fust meeting with cpiaginires of this kind, attempts were 
made to dig them out ; for w hich pm pose a strong wooden fiamc was made, Jaigo enough 
for four men to woik in with fieedom, composed of difti rent pieces, so that the workmen 
might add to the sides of the fiaine ns they woiked downwaids. JSotwithslaiulmg 
the frame’s being made very strong, the piessiue became so great, that the sides came 
together, and stopped the operation. Tlie consequence was, that, after gicat labour and 
active exertion in taking out large (|uantities of wet cl.iy, which thus continued to boil 
up (but the very taking out of wliich undermined the banks from beneath), the sides of 
the drain fell in masses, and made gieat gaps, which increased tlic longer the work wfls 
carried on. In these circumstances, it became necessaiy to use planks to^build tlie con- 
duit, and to fill in the stones as fast as possible, by einploving a great number of persons 
at once. The weight of these supcrincimibent stones then kept the jilanks and conduit 
at their proper place, so much so that the worst of these parts never exhibited any 
symptom of imperfection, though made ten years ago. On all occasions aftcrwaids, 
however, w^heii any of these quagmires were found, the process of taking out the bottom 
of the drain wav followed, ^aid by yaid, by flagging the bottom, building tlie conduit, 
covering it, and filling the stones over it; and in this way the quagmire was prevented, 
by the immediate pressure from above, from boiling up. It n* ver failed to be seen that 
the longer these operations were delayed, tlio softc*- and more intractable the interior of 
the drain became. After building the side walls for a yard or two in length, the 
mason, according to circum.stances, cleans out the conduit with a nairow hoe, and then 
covers it with such large broad stones as he can piocurc, from fifteen inches in length to 
two feet, being the utmost width of the drain itself. Tffese are handed dow'n carefully 
to Iiim by his attendant ; and, after he has laid three or four of them, he takes smaller 
fiat stones, as the larger arc always uneven at the edges, and covers every interstice ; and 
aftenvards, with similar stones, packs carefully the ends of the covers, before finishing 
any particular portion of the work so as to prevent them from shifting ; and still further 
tp cover every bole through which any tiling might be carried into the conduit, he has 
a rolled up wisp of straw which be puts in the mouth of the conduit, which allows the 
water to pass out, but prevents mud and sand from getting in. His attendant then 
throws the remainder of the stones in promiscuously to the depth of two feet, or some- 
times more, if the materials arc plentiful, and particularly where there are two seams con- 
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talnlng water ; for in this case it is gene- 
rally desirable to raise the stones above the 
level of the bottom of tlic upper scam, so 
as to convey away any water which may 
remain in it, to the conduit beneath 
(Ji^. 637. a, sand or gravel ; b, clay) ; 
and it was a drcumstanco very generally 
observed in the course of operations, that 
wliere the upper stratum conuiiuing water 
was only a few feet in depth or thickness 
another open stratum was generally found 
a few feet deeper. 

4265. Stories* When the stones to be used are only brought forward at the time of 
cutting the drain, tlie carts are often run back to the edge of it, and the stones, after tlie 
conduit is built, tumbled straight out of tlie cait into the drain ; but, in lliis case, it is 
necessary to take care that the sides of the drain be not injured by the CiUt-wheels pr 
otherwise, lest the earth should fall into the drains, and so through tlie intcivals of tlie 
stones. A part of the stones for filling wore recommended by Mr. Stephens to be broken 
like large road metal. This, howeycr, is very exiiensive, and was found by experience 
not to be necessary, though usually largo stones sliouhl be liruken. When the stones 
are small, that is, ten or tw'elvc ounces, it is as well ; but no inconvenience has been 
found from the constant use of stones of a nnicli l.n gcr and vei y unequal size. When 
a suflieient quantity of stones lias been thrown in, the mason levels them at the top, 
filling up tile intervals of larger stones witli smaller ones, so as to make the top of them 
level. If the sod whicli has been cut off* the surface of the drain is sufficiently solid, it 
should be laid carefully by itself on the upper edge of the drain at the side of the stones. 
It should again be laid with its grassy side undermost, on tlic top of the stones, as a 
covering, to prevent the earth fiom getting down amongst them. If the sods are 
sufificicntly coherent or ]ilcntiful to cover tlie whoj^ completely, old coarse hay, or straw, 
or heath, may be used as a substitute. \V Iitn all this is completely done, the e<irtb is 
shovelled in upon the top, until the drain is full. It is tlien heaped up, soinewliat after 
the manner of a grave, to allow for the earth’s subsiding to the level of the surface. It 
is a circumstance deserving of notice, that, in digging the tiial-pits, the earth taken out 
is in most cases insufficient to fill them agiiii, if allowed to he open for any time ; so 
that, in fact, contrary to what w'ould be naturally iiifeiied, the earth must become more 
compact by being removed. 

4266. liepairs. When the drain is thus completed, it is still necessary, and parti- 
cularly when the laud is under tilLigo, caitfiilly to inspect it from time tf) time, and to 
see that no surface-water finds its way into it. If any hole is found, it ought to be im- 
mediately stopped up, as a channel of this kind will sometimes very speedily cairy 
enough of mud into a coiuluit to choke it entiicly, and spoil the dtain. Under- 
draining, it will be kept in mind, will not supersede the necessity of surface-drains, 
wTiere these are necessaiy to carry off water stagnant upon the ground. Besides Uie 
danger to drains by the flowing in of surface-water, there aie other sources of injury 
which must be guarded against by a Aigilant caie. Animals, by burrowing in the 
earth, or finding their way from any couise iii the couiluit, aic sometimes apt to ii\jure 
it, and cause the earth to ciuiiible in; but a inoie fiequent source of injury is fiom 
vegetable substances, as loots of trees, and paiticularly of the ash. As an instanc'e of 
this, there happened, on tliis property, to be an ash tree giowing near a diaiii, the fibres 
of which took possession of the conduit, and so obstructed the passage of die water, as 
to produce a new swamp, in consequence of which it became necessary to lift tlic ma- 
terials of the drain, and form it anew. It is often very difficult to eradicate certain 
plants, whose long and creeping loots get intervened in the intci slices of the conduit. 
The advance of those larger animals which enter the conduits for safety, or in pursuit 
of prey, may be prevented by an iron grating at the outlet. (Trorw# Ih^hL Soc* 
vol. vii.) 

Sect. V. Methods of draining Bctentioc Soils. 

4267. The mode of draining rUentive soils is materially diff’erent from tliat which 
has been described above. Many tracts of level land are injured by the stagnation 
pf a superabundant quantity of water in the upper paits of the suiface materials, which 
docs not rise up into them from any reservoirs or springs below. The renioval of the 
wetness in these cases may, for the most part, be effected without any vciy heavy expense. 
From the upper or surface soil, in such coses, being constituted of a loose porous stratum 
of materials, to the depth of from two to four or live feet, and having a stiiT retentive 
body of clay underneath it, any water that may come upon the surface, from heavy rains, 
or other causes, readily filtrates aud sinks down through it, until it readies the obstruct- 
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427^; The Conttruotioh ^ ih^ fidget m mch soils, so that they piay bc&»4 with 
declivity, is a ma^r whicb^must be carefully kept in view/ They should in all such! 
cases hj^e a degree of elevation or roundness in the middle, sufficient to aiford the water 
.ready fall into the furrows, which likewise should have "suel;)ti depth and fall ks may 
it quickly idio the drains. The ridges, besides being W'ell laid ujlT, should have 
small open drains foi:med in a slanting direction across them, in such a mahuss^ as to 
form cornmuiucations wit|i one another, and with the furrows; Imw^lkh. mpans they 
are made to perform the office of drains ; the vpat^r ^coming hpqp the ridges being thus 
readily cohveyed into tlie furrows, along whicli ft proceeds till impc£^ iu Usodurae by 
the rising of ffie ground or Other cause ; it then passes through tlie open cross*>dniin8 into 
others where the descent is greater, andis nltiinafely conveyed offi into the ditch, or other 
passage, at the bottom of the enclosure. The elevation of iho ridges should probably, 
too, be nuidc greater for the winter than the summer crops, as there must much more 
injurious moisture at tlie former than the latter season. This may be easilyjaccompUshed 
at tJie time of ploughing the land. Some useful observafions on this description of 
drainage will be found in Marshal’s work on X^amled Property, and in Dr. Andjsrson's 
Treatise on Draf^ning* ^ 

* JSect. Vi. Methods cf dratr^g^ Mines, Quarries, Fits, Ponds, and Lakes* 

4273. fi'here pits, mines, or ^lAirries, happen to he formed at the bottom of decUviHes, 
and are inconvenienced, or wholly obstructed, either in the digging or working, by tlm 
water contained in them, it may be possible, in many cases, to prevent its coq^g into 
such mines of j^s, by cutting or boring into the lower parts of poroifp strata 
{fg* ^41. In order to accomplish this object, it will be necessary to aaccrtaitnlf any 



porous stratum presents itself higher up .the elevation than the place wltkCk the mine or 
pit is formed, that may Conduct the water it contains to the porous body betow it; as by 
cutting into such ^trattim, where discover^ much of the water may be drawn off and 
prevente}! from passing down. But notwithstanding the water from above may be cut 
off in this way, a quantity sufficient to inconvenience the working of the n^e or pit 
may still filtrate from the sides of the porous bed, even tliough it may incUne in 
Section of the lower grCund. When this is the case, it may, however, be readily taken 
away at i^me place in tlie bed. To accomplish this, %nd thereby obviatd the effects of 
the water, the termination of the porous stratum (jig* 641, «) below the pit must bo 
ascertained ; and whyre tliere is any mark of a natural outlet at the place, a large tMjfl 
shoulobe formed, in order to'permit the water flow off with more expedition* 
however, there b a thick bed of some img^rvious substance, such as clay, plaeoa ^ 
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the termination of the porous material, tlie drain need only be cut a little way into that, 
as by boring through the rest a sufficient passage maf be given to discharge the water. 
In this way, tlic draining of such grounds as lie above or near to mines or pits may be 
of great advantage. 

427 1. Where a quarry or other pU to be dried {Jig, 642 a) is situated above a porous 

stratum, whether 
of rock or gra- 
vel, it may some- 
times be drained 
by boring into 
the latter (b). 
In tills way dif- 
ferent chalk pits 
and lime quar- 
ries have been 

drained in Kent and Hertfordshire. {See the Reports of these Countws,) In marl-pits 
also, which, from the nature of their situation, mostly require much cutting tlirtmgh some 
pait of their sides, in order to remove the water th.it prevents their being wrought, the 
mode of letting the water down by means of pits dug through the upholding stratum 
below the bed of marl into the porous materials underneadi, might be economically 
practised. In such cases, tlie number of the pits must bo proportioned to the space 
occupied by the marl ; and when they aic lequircd to be of such depths as to be liable 
to give way, they should be built up, or nearly filled with loose stones, so as to admit the 
water to pass off, such lateral diams as arc necessary communicating with them. In 
some situations of the pits, as wliei e the bank slopes lower on the contrary side tJian the 
level of the wqtcr, an easier mode may be practised; such as hy forming a diain in it, 
and then pcrfoiating v>ith a hori/ioiital boring-instrument into the terminating part of the 
stratum that holds the water; thtre by removing and keeping it below the level of the 
marl. In addition to these, in some cases, as whera-the water of such pits proceeds from 
springs in tlie high gioimds abo\c tliem, it may be useful to intercept and convey it away 
before it readies the marl-pits. 

4275. The dtaina^e or drt/ing vp of lakes or ponds comes occasionally within tlie 
practice of the drainci, especially in countiics with an irregular suifacc. There are, 
perhaps, few natural lakes indeed, the surface of tlie water of which might^iot be very 
considerably low ered, by deepening their natural outlets, the consequence of which would 
bo, in mmy cases, a very considciablc .iccession of generally rich land round their mar- 
gins, a better diamagc for the surrounding count! y, and an improved climate. Much, 
it is said, mignt be done in this way in Ireland; but there can be no doubt that in every 
country in tlie w orld a great deal may be done. In flat countries nearly on a level v^itli 
the sea, like Holland and parts of the counties of Cambridge and Huntingdon, the 
water will in gc^^aj^al require to be raised by machinery ; but in by far the greater number 
of cases, deepciii|^gi,thc natuial outlet will be found amply sufficient. 

4276. Bar Ijoch, in the county of Renfrew, wak reduced in size by drainage and embanking, in 1814, at 
an expense of nearly 10,000/ , which h.iB since returned 13 i)er cent per annum , 280 acres have been laid 
dry upwards ot 200 of which have been since under crop A very interesting aixount of this drainage 
will be found m the Highland Soentt/'s Tiansaettons, voL vii p. 37^. 

4277. Steam-engines have lately been employed, both in Cambridgeshire and Lincolnshire, as substitutes 
for the very uncertain jxiwer ot wind, to raise the water from the low lands, and deliver it into the drains 
and rivers by means of scoop wheels working like a grindiiig-storic in its trough. Wheat and other corns 
have thus been sown on lands never before plough^ The improvement indeed is one of the greatest 
that has taken place in fenny countries, since they were first attempted to be drained and embanked. 
{Mech, Mag voL v p 179 and Gard, Mag vols iv and v ) 

Sect. VII. Formation of Drains, and Materials used in filing thein» 

4278. Drains should be formed with as much truth and exactness as possible : such 
labourers as are not dexterous in using their tools s Idom make them well. The most 
general method of performing this sort of work is by admeasurement, at so much a rod, 
or a score of roils, which necessarily induces the workmen to do as much as they possibly 
can : they should, tlierefore, be frequently inspected, to see that they keep to the proper 
and required depth, that the earth taken out be laid in such a manner as not to fall down 
again into the drains in time of filling them, and that the surface mould be kept on one 
aide free from the clayey or other material of the inferior stratum. 

4279. tFhen there ts any declivity in the ground, drain* should be made in a slanting 
direction across it, instead of the old method of conducting them according to the nature 
or inclimition of the slope. By attending to the former mode of cutting the drains, the 
wetness is not only more effectually removed, but, by allowing the water to pass away 
in an easy current, they are rendered less liable to be choked, or, as it is frequently 
termed* blown up, by which artificial oorings of water are sometimes formed in such 
places. But where grounds are cither quite or nearly levpl, it has long been a general 
practice to cut the« drains at the different distances of about sixteen, twenty-four, and 
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thirty-two feet from each otlier, across the fields from the different ditches, according to 
the circumstances of the lands ; |>r, indeed, where the drains, either fVom some slight 
unevenness of the surface, or other causes, can only be made to flow at one end, to 
avoid cutting them further on one side than where the ditch is capable of taking away 
the wetness. In cases where the declivities of a piece of ground are various, and have 
different inclinations, the diainer should constantly .\nend to them, and direct the lines 
of his diains in such a manner as tliat they may cross the higher sides of the diflerent 
declivities in a slanting direction. 

4280. The dejjth nf drains must depend upon the nature of the soils, the positions of 
the land, and a great variety of other mo e trifling circumstances. It was formerly the 
custom to make tlicin three or four feet in depth, but by modem drainers the most 
general depth is two and a half to three feet. As the mam diains have more water to 
convey away, and are generally of greater length than the lateral ones, they should alw'ays 
be cut somewhat deeper; and where the materials of the soils are porous, the deeper 
they are cut, the more extensively they act in lowering the wetness of the land; when, 
however, the operator reaches any material through which the moisture cannot pass, it 
will be useless to dig the trench to a greater deptli. If it be clay, by going a few inches 
into it, a more safe passage* for the moisture may however be secured. It must notwith- 
standing be invariably attended to, that the depth of the diains be such as that the 
treathng of heavy cattle may not displace, or in any way injure, the materials employed 
in constructing or filling them. It may he noticed too, where the horses in ploughing 
tread in the bottom of the furrow, at the depth of four inches or more below the surface, 
that, if eight or ten be allowed for the materials with which the drains are filled, when 
the depth of the trendies does not exceed twentj-four inches, there will only be nine 
or ten inches of earth for the support of the horses when ploughing. Where the earth 
has been stined, such a depth niiist undoubtedly be too little, and this in some measure 
proves that drains of such a depth aie not sufficient. Ky cutting them down to the 
deptli of two feet and a half in the stiflTer soils, they will seldom be penetrated to, or 
have too great a depth ; and in the pervious ones a still greater depth is highly useful, 
and constantly to be practised. 

4281. Cutliri!' the drams as narrow as posstblej which has of late been much practised, 
is of importance, as it causes a consideralile sa^ing of the matters employed in filling 
them up, whethei wood or straw j but in cases w here bricks or stones are used, this 
cannot be so much attended to ; however, a greater width than about a foot is seldom 
necessary, provided the stones be coupled at the bottom, or thrown in in a mixed way ; 
nor more than sixteen inches where laid in the manner of a sough or channel. But of 
whatever depth the* mateiials may be, the eaith or mould by which they ^-c covered up 
should not be less in depth than a foot; in arable lands it should be more. 


4282. 27ie different wits of diains in use may be classed in two divisions; drains of 
conveyance {Ji^. Cl.'J. a, by) alone, and diains of conveyance and collection jointly. {Jitr. 

613. Cyd.) In the furmefTji ^ that is neces- 
613 channel oi passage fdr the water, of 

” ff sufficient dimensions, which may be formed 

1 by pipes of diflerent kinds, arched or barrel 

1 drains (6), and box or walled drains (a). The 

-p>i construction of the latter requires not only 

an opening for conveying the water, but a 
' ^ superincumbent or suriounding stratum (c,fy ) 

xK \"T TNw sufficient porosity to permit and induce 

T" latent water to find its way to the channel 

conveyance. The most complete drain of 
conveyance is a large pipe of metal, masonry, 
Xx/fvx brick-work; and the most complete col- 

^ leering drain, one formed of a channel built 

on the sides, and covered wdth flat stones w'itli 


a superstratum of round stones or splinters, diminishing to the size of gravel os they rise 
6^5 to the suiface, and there covered with the 




common soil. As tlie best constructions, 
however, arc not always practicable, the fol- 
lowing are a few of the leading sorts adapted 
for different situations. 

428‘) For dt ains qf convci/nncey there nre the walled 
or box drain (Jlfr 64.1. a), the barrel dram (b). the 
walled or the triangular drain (c), and arched draiiu 
{Ji0 6t4u) 

4284 Drains of collection are formed of stone, larlciC, 
gravel, clnders.wood, sprav.straw, turf, and earth alnne^ 

4i85. The boxed and rvhble dram (Jig. 644.) has been 
already described as a dram of conveyance and cbi- 


Z z 2 



PRACTICE OF AGRICULTURE. 


Paht IIL 


lection, ^e common nibble dreln is formed of rough land-stones of any sort, broken so as not to exceed two 
or three inches in diameter. No good drainer uses stones bix oi^ eight inches in diameter in any part of 
a rubble drain, least of all at the bottom. The point kept In vww is to use such small stones at the hot- 
tom as may allow the water a great many channels ; so that, if a few should become impermeable, there 
should bo many others remaining. The nearer the bottom of a drain of this kind approaches to the cha- 
c b a racter of a natural bed of gravel, the more certain 

f' ' \ I I \ will be the free jiassagc of the water. Gravel or ashes 

ti. ■ ■ ! I I ■■ > should be laid on the top of the stones, on these a thin 

\ \ X / / I I \ I 1 layer of straw or haulm ofaiiy kind, and the remainder 

\ \/ / / I \ L I I filled up with the surface soil 

\ Y / / I \ P ^*Ss J 4286. The brick drain is formed in a great variety 

VAX ^ I J ways, cither with common bricks and bats in 

g /Y\ imitation of the boxed and rubble, or rubble drain ; 

w , / 1 \ bricks made on purpose, of which there is 

f /Y\ / /\ \ great variety. (>fg. 646.0 to A:.) Draining tiles, to be 

Igv / A ' / / \ \ effect as collecting drains, should generally 

/ /\ \ < / f \ \ be covered a foot in depth or more with stones or 

/ / \ \ \ \ ^ / / gravel. But if the land to be drained be in grass, 

g t-/ VJ \ \ / / *aymg the sod over the tile is sufficient : if the land 

I \ y / be not in grass, and be ’ vise in texture, a little straw 

^r— J \ 1 / '''“y ^ profitably laid over tiip tile, to prevent the soil 

1 1 vv from running in. The pantile (d) is the best for 

A . general purposes, but ought not to have holes at top ; 

/\ I J. but sometimes such holes are made, iu very loose 

/ \ k ^ J sods, plain tilos are wanted to place the draining tiles 

/ \ on . Ill other soils, old broken pieces of plain tiles 

/ A \ b sufffnent for the ends to rest on. Sometimes, 

_ V / \ ) C J even at depths of six feet, these tiles, though of five 

I I > inches in the clear, will be entirely blocked up by the 

^ ^ I f I fibrous routs ut trees, especially of the black poplar. 

A variety of this tdc, of a more ample capacity, has 

lately been brought into use in lancolnshirc. (^ff. 

r'lL. t47.) The best draining tiles in England are manu- 

iBia l factureil at the Staffordbliire potteries ; and Peake, of 

Tunstall, may be named as eminent in this line. 
{Gard Mafi vols. v and vi.) 

4287. On the Marquis of Strafford's estate^ ** an allowance of draining tiles is made, wherever the 
exertions of the tenants seem to merit such a reward In order to secure the drains being properly 
filled up with stones above the tiles, the tenant is obliged to drive a sufficient quantity of .stones or cinders 
from the furnaces, and lay them on the ground, preuously to an order being made for the delivery of the 
tiles. 'Without attending to this im|K>rtaiit circumstance, much ilraining would be thrown away. The 
park at Trentliam iff a complete illustration of this remark The draining of this spot was eonductod under 
the direction of Elkington. The wetness with which these lands are affected does not arise hrom any line 
of springs bursting out from the upper grounds, to which that gentleman’s b>bt(‘m of deep drains could 
be applied ; but is occasioned almost entirely by the retentive uature of the subsoil, and by its being iti. 
tenuixed with small basins of sand, which he detached and unconnected with each other, in the bed of 
elay. 7'o cure this species of wetness, a number of small drains, well fillcil up, with one cut into each of 
these beds of sand, is necessary. In pursuance of this plan, a great part of the jiark at Trentliam has been 
lately drained over again, by making u number of small shallow drains, about fifteen foot asunder, in some 
insunces aliovc the old ones, taking particular care to fill them up as well as possible, and not to permit 
any clay to be laid over the stones. I’his has proved effectual ” (Loch ) 

4288. The graj^el or cinder dram is sehlom made deep, though, if the materials be large, they may be 
made of any size. In general they are used in grass lands ; the section of the drain being an acute-angled 
triangle, and the materials being filled in, the smallest uppermost, nearly to the ground’s surface. 

4289. The wood dram Is of various kinds. A very sufficient and durable cunstruction consibts of poles 

648 or young fir-trccb stripped of their branches and laid in the bottom of the drain 

W length w'ays. They are then covered with the branches and spray. Another form 
is that of filling the drain with faggot- wood with some straw over. A variety of this 
mode (Jiff. 648 ) is formed by first setting in cross stakes to prevent the faggots from 
sinking ; but they are of no gre<at use, and often occasion such drains to fail sooner 
than common faggot drams, by the greater vacuity thev leave after the wood is rotten. 
In some varieties of this drain the brushwood is first laid down alongside the drain, 
and formed by willow or other ties into an endless cable of ten or twelve inches in 
diameter, and then rolled in; which is said to form an excellent drain with the least 
quantity of materials, and to last a longer time than any of the inodes above men. 
tioned. Some cut the brushwood into lengths of three or four feet, and place them 
in a '.loping direction with the root end of the branch in the bottom of the drain ; 
others throw in the branches at random, with little preparation, and cover them with 
spiay, straw, or rushes, and finally the surface soil. 

4290. The spray dram is generally, like the gravel drain, of small size, and formed, 
like it, with an acute-angled bottom. In general, the spray is trod firmly in ; though 
in some cases it is previously formed into a cable, as in the brush-wood dram. 
Drains of this sort arc much in use in g''ass lands, and when the spray of larch wood, 
heath, or ling can be got, they arc of great durability. 

4291. The straw drain, when reeds, rushes, and bean straw are used, is sometimes made like the spray 
649 pressing the loose material down, 

G50 forming a cable; but in general the 

^ mm/6'"""'"'" straw is twisted into roties as big as a man’s 

y / leg,bf thcaulofamachme(2.'>62.).andthree 

1 / * more of these (/Zg.649.a) laid in the 

I / bottom of a triangular drain, with or with. 

\ / out the protection of three turves (b). 

\ . / Where some sorts of moss, as Siih&gnum 

b I.ycopfidium, can be got these drains 

of unknow^n durability. Drains formed 
manner, through tough and reten. 

\ x/wKjf / W(m clays, will be found, in a short time 

\ vNv / ^ work is finished, to have formed 

ixvww over the straw with which the drain was 

1 filled, an arch of sufficient strength to sup- 

V / - port the incumbent weight of the soil and 

the casual traffic of the field. In twelve or 
eighteen months It may be observed that the straw, being of one uniform substance, is all rotted and carried 
away, leaving a clear pipe through the land in every dram. The passage of the water into these drains 
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may be much facilitated by a due attention to filling them with the most friable and pmrouB parts of the 
surface the field may afford 

4S93 The turf dram ifigs 650 and 65119, may be made of any convenient depth, but it must be at least 
on WMT' a ft 2 ITT I the breadth of a turf at bottom 1 he drain being 

o51 wllljh jlilU dug out as it it were to be filled with stones or any 

jjlm mil ordinary mattnil, the ojicrator next, with a spade 

WIIlK W fill three inches wide, digs a narrow chinnel along its 

Wfl^ Vy centr o), clearing it out with the draining scoop, 

Vj/ if ^ Vn /! t^‘® the turves (A) are laid without any 

% m m Ji othei pn par ition, or any thing put over them but 


Hi m Wh ®thei pn par ition, or any thing put over them but 

llllk mill/ the earth th it was excavated Ihis is found to 

U m mm t^^^^sidcring the materials, a 

M ^ w\ mil surprisingly durable mcthoil of dr*iiniiig , answer. 

m \ vlllli *tig, in pasture-fieldb especially, all the purposes 

m!k V u tarmer can expect to derive from drains 

Mfk lIlHl constructeil with more labour, and at a much 
Tm F I grcittr cxiicnsc J hey arc siid to last frequently 

Hnk VJIh twenty ycirs and upwirds but the period which 

yy/ Hm fh L tt can be supposetl they will continue to prove 

ll fmiMl j effee tual must depend on the nature of the soil and 

H mm h ^he current ot w itcr 

‘ m\\ ! ! 45?‘13 I he t f /a 01 titangnlai sod drain (fig 

^A///y " iklmh 65') IS thus made — When the line of dram Is 

^ Ilf/lH j ,! marked out iskI is cut in the form ot a wedge, 

‘ ' ihogriss sidi btiiit, the narrowest, and the sods 

being from twelve to iighttcn inehis in length 
The dram is then cut to the depth required, but is contracted to a \ery nerrow bottom Ihe sods are 

then set in with the grass side downwards, ind pressed as far 
65*3 as they will go As the figuie of the dram does not suffer 

them to go to the bottom, a cavity is left which serves as a 
witcrcourse, and the spare above is filled with the earth 
tl lown out ihc work is performed by means of three 

spades ot diffbrcnt sizes Ihe first in ly be a common spade 

*= 11 =* ol moderate breidth, with which the surface clay may be 

n I taken off to the di) tli oi eight or ten inches, or not quite so 

inu( h, if tht clay be m ry stre ng J he breadth ot the dram, 
at up maybe from a foot to fifteen inches, but it never 
<>houldbe less than a foot, a<i it is an advantage that the sides 
should have a considerable slope , and the two sides should 
slope as equally as possible Another workman follows the 
fiisf, with a s| ade six iiitlies broad at the top, and becoming 
h narrower towards the point, where it should not exceed tour 

a inches (fg 6jo a) llie length of the plate ol this second 

spade should be fourteen inches, and with it a foot or four, 
tec II inches in depth can eamly be gamed A third workman, 
and he should be the mo t export, succeeds the second, aim 
'' . his SI ade should be tour inches broad at top, only two inehet 

broid at the point, and fourteen or fifteen inches m 
rTffi nnf length (h) With this spade a good workman can take out 

\| 1 I lf I' l ' If „ It least fifteen inches ol clay A sort of hoe or scoop, mad • 

\' t 11 plate ol iron, iormed nearly into the shape of a half 


\ f \ I c> Iiiicic 1 of two me lies cli mietc r, and a foot or^oiirtccn me hes 

\ I \ I 1 I'kf '^■1 1 I istencd, at in ac ute angle ot perhaps 70*', to a 

\ I \ j I ngwroden h indie (c), is now employed to sirapeout the 

\ / \ I tu III ot the dram, and remove any small pieces ot clay 

1 f 1 I that 111 ly hive tilleii into it Ihe grassy side ol the turf 

being turned undermost, they arc put down into the dram, 
the workman standing upon them iftcr they are put m, and 
{les ing them down with his whole weight till they are 
f I inly wenlgcd between tlic skp ng sides ot the dram The 
A ends ol tlie turfs being cut somewhat obliquely, they overlap 
v^^cach other a little, aid by this means, ilthough there is 
Buflieient miening lor the suitace water to pet down, nothing 
else can Ihe open spate, below the turt, ought to be live 
or SIX inc lies in depth, three inches wide at top, and an inch 
and a hiit or two inches at bottom {7 tans Ihghl iioc 
^ vol VI p j7J ) 

4294 The hollow fun ow dt am is only used in sliec'p p isturrs W licrcv er the water is apt to st ignite, 
a deep furrow is turned up with a stout plough [Jig fv>4ci) After this, a man with a spade pares c ff the 

luuM soil from the inverted sod, and scatters it over tlie 

654 held, or casts it into hollow 1 laces. 1 he sod, thus pared, 

\ fmwiimhniiMii) brought to the thickness ot about throe inches, is 

_ Mnmlf Ifh restored to its original situation, with the grassy side 


restored to its original situation, with the grassy side 
^ '< upiennost, as it no furrow had been made (A) A pipe 

^ opening two or three inches deep is tiius formed 
beneath it, in the bottom ol the furrow, sufficient to 
discharge a considerable quantityof surface water, which 
readily Miiks into it Ihtse furrows, indeed, are easily 

a nil |ii)ii|i||/iiiTii c^ioakcd up by any pressure, or by the growth of the 

o // roots ot the grass , but they are also easily restored, and 

/// surface is lost by means of them. 

429o The caith rfiam, callc?d also the clay pipedtam^ 
^'(Iwfffmr is better calculated for the purpose of an aqueduct, or 

conveyance of water, than for drying the soil A drain 
M dug to the necessary depth, narrow at bohom, in 
which is laid a smooth tree or cylindrical piece of wood, ten or twelve feel long, six inches In diameter at 
the one end, and five at the other, having a ring lastciied in the thickest end After strewing a little 
sand upon the upper side of the tree, the clay or toughest part of the contents of the trench is 
first thrown in upon it. and then the remainder, which is trod firmly down Bv means of the ring 
and a rope through it, the tree is drawn out to within a toot or two of the small or hinder end, and the 
same operation repeated A gentleman who has tricHl this experiment says, this clay pipe has conduct^ 
a small rill of water a consiclerablc way under ground for more than twenty years, without any sign 
ol fhiling 
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M05. Pipe iiaifis qf twf are loxnctnnea formed where the surface soil is a strong clay, as it is only 

turves from such a surface that arc sufficiently 
durable k/V scmicylindricil ^pade {Jig a) is 
65 5 used to dig the turves the ground plan of which (A) 

prt entb a senes of semuirclcs or half pipes Jhc 
dram (c) being c ug out to the proper depth, one turf 
!<. laid in the bottom (d), and another being placed 
over It (e), completes the pipe 1 he s ime sort of 
pi|H dram has been formed out of solid beds of claj, 
® and has servi d for a time to convey water As col 

\ lecting drains, of coiirsi they can be of little or no 
/ use Hann ij, in ingenious farmer in Wigtonshire, 
I ado] ted this imde for the puriKisi of (onveying 
I water tlirough running smd, m which only a pipe 
I dram will list for 1 mode rite tune After i number 
— — L of years thf elay turves were found eflfectne m con- 

A I veying may the water, and preventing the running 

I awi\ of the sindy suUs of the dram 
^ I 42 >7 Ptatsens mithal <J pipe draining will be 
I found desi ribcd at length in the (/ 

% / j— * ^ of iitSi vol x i tor llie griund is 

^ /^\ I first opened by i plough, Wi»h what is called i 

J \_ “/loIwW him shire {fig fiiH) \\ith Ion*- horses and the 

V.V I hern shin (ci), a lurrow nine cr tc nches deep 
L/ \J \ rr by ten inches is taken out The lionib ire then 

' — -c' « removed, the coulters {b b) iddtd, and eight horses 

ittuhid Ihis cuts the soil to in additionil depth 
of ten inches (c\ and it is immediately rcmovexl with ii irroii spades, and larger and smaller draining 



acoems {Jig^ 650 e, and (ifl a,b) A second pair of coulters cuts the soil to the depth required, which 
IS also taken out by the scoops Ihe total deith is now ibout twenty six inches, the width it top 
ten Indies, and at bottom about one inch A slide {Jig 6 j 7 a) is then diopped to the bottom of tlie drain. 



commencing it its lowest Iciol, so as to work up hill A win liss {b) is next pliced it the full length of 
the rope, which is attached to the slide Clay is neet rammed firmly down on the slide with a htivy 
rammer to the depth of three or four inches, and the slide is next pulled forwarel, leaving i e>lindrieil 
dram of three or four inches in diameter, according to tlic di tinetcr of the slide (Jrana Sw Arts, vol 
xlvii p 30) 

4S!98 A mode qf turf draining in use in Cheshire is s follows — '’he surface of the ground where the 
drain is intended to be cut, is marked out in parallelugrams about the size of bricks on one side 
(/Sg 658 a), and that op,}ositt is left ol the widtii of a common sod , t e nine inches wide These 
sods are taken out at a spade s depth, and Hid carcfViUy by the side of the dram for covers The sods 
(a), resembling bncks m their size and shape, are then dug, and laid carefully on the same side as 
the sods intended for covers Ihe dram is then sunk to its proper depth, and the stuff taken out is 
thrown to the other side The bottom is levelled with proper draught for the water, snel set witJi the 
soda like bricks (a), two in height on each side (c) , fliesc are covered with the larger sods set ol^ 
liqucly (M, the grass side of each sod being turned downwards {Agr Rep qf CJUshtre, 214 ) 

429^ The molt, dram {Jig 659 ) is formed by the tlraiinng plough of that name already described (2643 ) 
with the manner of using it It is chiefly useful in pasture lands, and especially m such as have some 
decUvtty, or are formed into ridges 

4J00 the wheel dram is a very ingenious invention, described in The Agricultural Report qfthe County 
qf Esks It consists of a draining vjiheel of cast-iron, that weighs about 4 ewt It is four feet in diameter ( 
Uie cutting edge or extremity of the circumference of the wheel is half an inch thick, and increaies la 
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thickness towards the centre. At fifteen inches deep it will cut a dram half an inch wide at the bottom, 
and four inches wide at the top The wheel is so placed in a trame, that it may bt loailed at pleasure, 
and made to operate to a greater or h^s depth, according to the resistance made by the ground It Is 
used in winter when the soil is soft , and the wheel tracks arc cither immediately filled with straw ropes, 
and lightiv covered over with earth, or they arc left to crack wider and deeper till the ensuing summer , 
after which the fissures are filled with ropes of straw or of twisted twigs, and lightly coveied with the most 
porous earth that is at hand Thus, upon grass or ley lands, hollow drains, which answer extremely well, 
are formed at a trifling expense It is said that twelve acres may be ftilly gone over with Uiis draining, 
wheel in one day, so as to make cuts at all necessary distant t 

658 



4i301 Surfacr-guttfrt mad*' by cm t~u heels hate bet u used by Middleton, on meadows in Suricy To 
the felly of a common cirt-whcd WiO a), is added a pittc (»f wood, the set lion of whuli is a truncated 
triangle (A), and on this is fixed a piece of iron completing the triangle (c) '1 he c irt is loaded and drit on 
fco c 8 the prepared wheel maj run in the furrow , or, if there arc no furrows, both wheels may be prepared, 
and the loaded cart diawn by two horses, inty be ltd o\tr the whole held, forming p.irallLl gutters, four 
or five feet distant Ihe advantage of this mode ot surtacc dr’iining is, that the herbage is only pres<>ed 
down, not de&tro)< d, and rises up again in spring Theoiieration, for that reason, flquires to be rtntwc'd 
e\ory winter It ecrtainly seems a barbarous motie, but it may have answered better than one who has 
never seen it practised might he led to imagine 

4J02 Infornung ^mall drmns^ chufly Jor xtcnhie sods ^ the common plough has been used in finny 
places, and with some advantage Ihe method practised by Young, as described m The Annah of Agtt- 
cuUuret is this — "When he has marked the drains in a field usually a rod asunder, he draws two Hiirows 
with a common plough, leaving a baulk betwixt them aliout fifteen inches wide, then with a strong 
doiible.breisted plougn, inide on jiurpose, he splits that baulk, and leaves a chtUi furrow fourteen or 
fifteen inches below the surfice , but where the depth of soil requires it, by a second ploughing he sinks 
it to eighteen or twenty inches it is then ready for the 1and.ditehing siwle, with whmh he digs, hfteen 
inche*s deep, a drain as narrow as possible Hut the methotl followed by t,ome I irmers, who do not possess 
ploughs made on purpose for the work, is this— With Iheiriommon plough, drawn by four or five horses, 
and usually stynng about four or h>e inches deep, they turn a double furrow, throwing th(‘ earth on each 
side, and leaving a baulk in the middle Ihis baulk they raise by i second bout, iii the same manner 
then they go in the ontii furrow twice, with their common double breast plough, getting what depth 
they can After this they shovel out all the loose mould and inequalities to the breadtli of about a loot , 
and thus having giincd a elear open furrow, the depth varying according to the soil and phiugiis, but 
usually about eight o*- niiio inches, they dig one spit with a draining spade sivte*en inches deep, thus gain- 
ing in the whole twciity.four oi twenty six inrhe'. But as this depth i« seldom suflflcieiit, when necessary 
they throw out another, or even two other spits, which makes the whole depth from thirty to forty niches 

41308. The best season Jar viaikmg out and forming diains is the spring oi beginning 
of summer; because then the Luiel spiiiigs, being still in vigour, are more easily 
discovered and traced than at a later period. When the ground is soft on the surface, it 
is a useful precaution, after the line is indicated, to cart on the materials for filling before 
digging the drain, as the weight of the carriages and horses is apt to press in the sides. 
In the case of straw, turf, or earth drains, where the ground is of a fit m texture, this 
precaution does not apply. In filling drains, the earth shoulil always be raised some- 
what above the general surface, to make allowance for sinking. 

4304. The duration of drains must nccessaiily depenei on the nature of the materials 
with which they are filled, and in some incasuie on the quality of the soil, as certain 
species of land have the power of preserving wood or other perishable materials much 
longer than others. Stones last till accidental causes impede the flowing of the water, 
and may last for ever. Wood perishes in certain periods, but it does not follow that the 
drains riiould stop ; if the earth arches, the water will necessarily continue to flow, which 
is found to be tlie case when wood, straw, and stubble are rotten and gone. Drains that 
have been filled witli bushes and straw, both which were rotten, have been observed to 
run well forty years after making. 

4305. The expend of drains will of course vary with the soil, depth, price of labour, 
&c. ; and these circumstances are so difterent in different districts, and even in different 
parishes, that it accounts for the various reports of w'riters on the subject. Those farmers 
who are most solicitous to have the work well performed, contract willi men only for 
digging and leaving clean, in order tliat tlic fiUing may be done by men paid by the day, 
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as a greater security that it should be executed with all possible care. Whatever may be 
the expense and trouble incurred in draining, it may be safely assorted that, if the work 
is judiciously contrived and properly executed, no kincT of outlay will prove so beneficial 
to the cultivator. 

4306. The enemies of drains^ according to Marshal, are moles, field mice, and tlic roots 
of trees : the first two may be kept under by traps or other devices ; but the last enemy 
is not easily guarded against, except in the laying out of the drain, which should always, 
if possible, be kept distant from trees or woody plants of any description. 


Sect. VIII. Of the Implements pcculinr to Draining. 

4307. The tools peculiar to draining are chiefly of the spade kind : there are also boring 
instruments of different kinds. 

4308. The dratning-scoop {pg 6, c,) a crooked kind of tool made use of in some cases for 

clearing out the loose materials from the bottoms of drains. It is formed of different sizes and breadths, 

according to the drams, and in working is drawn or imslicd along 
661 n the bottom. 

. I (f 4 ‘ 50 ‘>. The drauiing shovel [d) is another sort of implement 

\a I It cmplo5'Cd for the same purpose as the abovL If is made with a 

\\ J I II crooked handle, .md the edge of the shovel part Nmied up, in 

\\ I order to prevent the mtiterials from falling oft: 

\\ / [\ 4 >10. The drninxttg sod hnijc (c) is an implement made use of 

/ W h h J 11 with grc.it benefit 111 scoring or cntlmg out the sward in forming 

gsp xssiSJ> \\ Q 11 111 dranis. 

il I I 4 >11. f/,g, A,) are made of different bread til 8, 

II 1 \\ I JT U so as to folk'w each other, and cut the drains narrow .‘it the 

I n n II bottoms. An upper and pointeil draining sp.'ide (g) IS in general 

y I ' // ^ II ^se, and a wooden one (A) IS employed 111 peat soils 

I tv / 4312. The draining straw-twisting is a ma- 

Tll7 \i TiWIR/ / construction, already described 

W V ^ U\\u// (2 .)62. ), and capable of being readily removed, con- 
N) trived for the purpose of twisting straw into ropes for 

tlic filling of drains. 

4313. A variety of boring implements, including Good's and the peaUhorcr, have been 
already described. (2507. to 2519.) 

4314. The common draining auger (fig. 862.) consists of four parts, the shell or wimble, the chisel, the 

rod, and the li.'indle The .'lugcr shell, or 
f ”02 ^ wimble (c), as it is variously called, for exen- 

r —i - ■■■ -• — 1 h A v.iting the e.irth or strata through which it 

f - — I ,d passes, 18 generally from two and a half to 

L- - three and a half inches in diameter ; the 

, P—, hollow part of it one foot lour inches in 

^ rn length, and constructed nearly in the sh,-im* 

^ ■ ■ r7~ , .1 " d K o* the wimble used by carpenters, only the 

^ ^ sides of the shell lomu closer to one another. 

/ ^ 1 1 I — I \ 1 The rods (a) are made in separate pieces of 

fq _ - [igi \ ' — ' J four feet long each, that screw into each 

^ other to ony assignable length, one after 

>1 another, as the depth of the hole requires. 

a p _ 2 a . The size above the auger is about an inch 

-^rUr -V— — square, unless .it the joints, where, for the 

lake of strength, they are a quarter of an inch more. There is alvo a chisel and punch (6), adapted for 
screwing on in going through hard gravel, or other stony substances, to accelerate the jiassage of the 
auger, which could not otherwise perforate such bodies The punch is often used, wlien the auger is not 
applied, to prick or open the sand or gravel, and give a more easy issue to the water. The chisel is an inch 
and a half or two incnes broad at the point, and made very sharp for cutting stone ; and the punch an inch 
square, like the other part of the rods, with the point shtirpcned aKo. There is a shiiting handle of 
wo(^ (d)t fastened by means of two iron wedges atfixetl to it, for the purpose ot turning roiinrl the rods in 
bluing : and also two iron keys (/, c), for screwing and unscrewing tlic rods, and for a.sst8ting the handlu 
when the soil is very stiff, and more than two men required to turn it. 

431& To judge when to >«i»/rc use of the bmer is a difllcult part of the business of draining. Some have 
Men led into a mistaken tiotion, both as to the m.mrier of using it and the piirjxise for which it is applied. 
They think that if, by boring indiscriminately through the ground to be drained, water is found near 
enough the surface to be readied by the depth of the drain, the proper direction for it is along these holes 
where water has been found ; and thus they make it the first implement to be used. The contrary is the 
case: and the auger should never be u.sed till after the drain is cut; and then for the puriiose of per- 
forating any retentive or impervious stn-iturn, lying between .no bottom of the dram and the reservoir 
or strata containing the spring. Thus does it greatly lc.ssen the trouble and expense that would other, 
wile 1^ rMuisit^' in cutting the trench to a depth which, in many instances, the level of the outlet will 
not admit. 

^43l6i TAe maimer of using it Is simply thus : — In working it, two, or rather three men are necessary. 
Two, standing above, one on each side of the dram, turn the auger rodbd by means of the wooden handles, 
and when it ii full they draw it out; and the man iii the bottom of the trench clears out the earth, assists 
In pulling It out, arid din dting it into the hole, and he can also assist in turning with the iron handle or 
. the depth and length of rods require additional force to perform the operation. Tfic workmen 
s^ld cautious in boring, not to go dec-per at a time, without drawing, than the exact length of the 
thceartl) day, or sand through whieb it is boring, after the shell is full, makes it very 
difficult to I»ull out. For this purpose the ex.ict length of the shell should be regularly marked on thq 
ri^s, from the bottom upwards. 1 wo nnt boards, with a hole cut into the side of one of them, and laid 
side by side across the dram, arc very useful for directing the rods perpendicularly in going down, for 
keeping^efn steady in boring, and for the men to stand on when i*erforming the operation 
«17. Tluhwwntal 663.) i.s another boring instrument employed in particular rases. It 

was invented by Halford, of Ilathem, in Leicestershire, but is little used. The advanteges of it arc. in 
considerable, by lessening the expense of cutting, and performing the work in a much shorter 
time, mere a drain or watcr-course has to pass under a bank, road, hedge, wall, rivulet of water, or for 
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drying marLpits, f(C , it nuy be used to advantage in excavating a tufficient passage for the water, without 
opening a trench. In laying leaden pipes for the conveyance of water, it is also useful m making a boJo 



in wliic h the pipe may be l.iirl, without opening a cut on purpooe 1 or tapping springs, or finding water at 
the bottom of .1 hill, c'lthcr loi the supply ot a housi , or lor draining the ground, it may likewise be used 
with su(i.css, ns the witer of the siring, whtn hit on, will How more t.isily and in greater abundance 
through a hoiizontal or livel, tlian tliiough <i pcrpinduular oiitltt 
4dlH. The maune} of using it is this — Suppose a lake or pond of water, surrounded with high banks, to 
be emptied, if (he ground dc( lines lower on the opjiosite side, find (he levd of the hank where the jier- 
foratioii is (o be made J here smooth the surface o( the ground so as to place the frame nearly level with 
the auger, pointing a little upwaids It requiies two m<Mi to turn the h.itidles at top (u), in order to work 
It, and when the auger or shell is lull, the rods .trednwn bai k hy reversing the lower handle (6) Other 
rods arc added at the joint whe n the distanc e requires them In boring through a bank of the hardest clav, 
two men will work througli from thirty to forty feet in a day, provided there is no interruption from haid 
stones, which will require the chisel to be fixed on in place of the shell, and longer time to work through. 
If the length to be boicd through is considerable, or longei than the whole length ot the rods, a pit 
must be sunk upon the line, down to the hole, for placing the frame when rcmovckl, and the operation 
earned on as before. 


Chap. IL 

Embanking and otheiutse protcrting Lands ftoin the Ovetjlowing or Encroachment of 

liners or the Sea, 

d,319. Lands adjoining rneis or the sea aie fiequently liable to be overflowed or 
washed away, or to be injuicd by tho courses of ii\trs bcinj^ changed dtiring great floods. 
These eviU arc guarded against by embankments and piers ; or by thes» constructions 
joined to deepening or stiaighteniiig the couises of livers, and we shall therefore treat 
m succession of enibankineiits and of improving the couises of livers. 

Sect. I. Embanking I^ands Jioni Itiveis or the Sea, 

4320. The great lalue of alUntal soil to the agricultuiist no doubt gave rise to the 
invention of banks, or otlicr baiiicrs, to protect soils from the ovciflovving of their accom- 
panying rivers. The civilist'd nations of the highest antiquity were chiefly inhabitants of 
valleys and alluvial plains ; tlic soil, moisture, and waimtli of which, by enlarging the com- 
ponent parts and amclioiating the fruits of tJ^e vegetable kingdom, allordcd to man better 
nourishment at less labour than eould be obt.iined in billy districts. The country of Para- 
dise and around Babylon was flat, and the soil saponaeeous elay, occasionally overflowed 
by the Euphrates. Tlie inhabited part of Egj pt w as also entirely of this description. His- 
torians inform us that embankments were fiist used by the Babylonians and Egyptians, 
very little by the Greek*,, and a good deal by tlie Boinans, who embanked the Tiber near 
Rome, and the Po for many stadia from its embouchure. The latter is perhaps one of 
the most singular ca*>es of embankment in the woild. 

4321. The oldest embankment in England is that of Romney Marsh ; as to the origin of 
which, Dugdale remaiks, “there is no testimony left to us from any record or historian,'* 
{Ilistori/ of Embanking and T^ainmg.) It is conjectured to have been the work of the 
Romans, as w’cll as the banks on each side of the Thames, for several miles above 
London, which protect from floods and spring tides several tliousand acres of the richest 
garden ground in the neighbourhood of the metropolis. The commencement of modem 
embankments in England took place about the middle of the seventeenth century, under 
Cromwell. In tlie space of a few years previous to 1651, 425,000 acres of fens, mo- 
rasses or overflowed muddy lands, were recovered in Lincolnshire, Cambridgeshire 
Hamjisbire, and Kent ; and let at from 2«. 6d, to 3 O 5 . an acre. {IlarteU Essays, p. 54.^ 
2d edit. ) Vermuyden, a Fleming by birth, and a colonel of horse under Cromwell, 
wlio had served in Germany during the thirty years’ war, was the principal underti^er of 
these works. Some farther details of the history of embanking will be found in th 
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JReperlory of Patent Inventions^ for January, 1826, and in the Bulletin des Sciences Agri- 
coles, for November, 1827. 

4322. Very little has been written on the subject of embanhnentst as a separate branch of 
art, by British authors. Dugdale’s work is entirely historical and topographical. But 
the writings of Sincaton, Young, Gregory, &c., contain the general principles on whicli 
is founded tlie art of embanking, and every other operation connected with water ; and 
Beatson, (in Communication to Board of Agricidturei) Dr. Anderson, Marshal, and some 
others, have written on the practice of the art. The works of this sort constructed in our 
own times will be found described in the Agricultural Reports of the maritime counties, 
especially of Lincolnshire, by Arthur Young. \Vc shall first submit some general 
remarks on the principles of designing embanlynents, and next describe tlie jirincipal 
kinds of banks, with their application. 


Subsect. 1. General Principles of designing Embankments* 

4.323. The theory of embanking^ Marshal observes, is bcautilully simple. 7'he outward 
waters having been resisted by a line of embankment, and having receded, those that have 
collected internally arc enabled, by their own weight, to open a valve pkccd in the foot 
of the bank, and effect their escape : thus securing the embanked lands from inundation, 
though beset on every side with water. 

4324. The pressure of still water against the sides of the vessel containing it being as its 
depth, it follows, that a bank of any material w'hatcver, impervious to water, wliose section 
is a right-angled triangle, and the height of whose perpendicular side is equal to that of 
the water it is to dam in, will balance or resist this water, whatever may be the breadth 
of the surface of the latter; and therefore that, as far as width or extent is concerned, it 
is just as easy to exclude the Atlantic Ocean as a pond or a river of a few yards in width. 

4325. Embankments may be considered in regard to their situation, direction, con- 
struction, and materials. 

4<S26. The situation of the hank should be such that its base may not bo unnecessarily exposed to the im- 
mediate action of the waves or the current; and where the quantity of water is limited, as in the case of 
land-floods In a iiarticular river, the more room it has to spread, the less height and stiength the bank, will 
require • and the power of the current will be proportionably lessened. It is to he recollected, however, 
in all cases where the channel of the water is liable to be warped or filled up by sulliage, that the narrower 
the space is, in which the water is confined, the stronger will be its current, and the less silt will, in ordi- 
nary cases, be deposited. _ . , ^ . II 

4327, The direction of embankment should bo free from sharp angles, so as to occasion the least possible 

resistance to the current, whether of a land-flood or the tide. . , , , • u. i 

4328, In the construction or form of the hank there are certain principles to be ob.«iorved Its height and 

strength ought ever to be proportioned to the depth and the pressure of water which it will have to sustain ; 
and, to increase its firmness, the inner face should lean towards it, as a buttress, Iliit it is on the construc- 
tion of the outer lace its stiength, firmness, and durability princijially depend. 1 his ought to be made 
sloping, to a degree of flatness: for the twofold purpose ot preventing resistance and taking oft the weight 
of water. In drfticult eases, the outer .surface may form an angle with a perpendicular line of 45 to Wf 
degrees, according to the force to be guarded against, and the materials to be emplmed. .... , 

432‘) The matenah of the body of the hank (as weU as of the inner lace), where the foundation is sound 
and firm, and the bank can be carried up at a proper season, without gieat molestation from the water, 
may generally be the natural soil of the lands to be embanked ; and, where merely the \\ eight of st-ignant 
or slowly moving water is to be guarded against, the outer .slojie may be of the same material But w here 
force, whether ot waves or a strong current, will act immediately upon the bank, its outer face ought to 
be made proof against it ; and its base should be particularly guarded, to prevent its being undennined ; 
the most misiliicvous and irreparable disaster of embankments. Hence, when the foundation is not 
sufficiently firm, piles, timber, and masonry may be required, to ensure success ; and no man ought to 
begm a work of this nature without attentively guarding it against every probability of miscarriage. 

4330. A system of drains and floodgates is requisite for the purpose of freeing the em- 
banked lands from internal waters. 


4331 In desieninff and netting out the main di ofn, or discharging channel ^ on the outside of the embaiik- 
ment, there are pomts which require particular attention. 'Ibe situalion ot the outfall, or m»uth, with 
respect to the current of the water mto which it opens, is of consulor.ible importance It ought to^ such 
that the current of the water received will not warp up the channel of the dram ; but such, ot the con- 
trarv as will tend to clear the mouth and keep the channel free. If it were not to preserve the requisite 
character of an elementary work, it might be deemed uiineci lary to add, that the mouth of the discharging 
drain should be situated as low beneath the floodgate of the embankment us given ciroumstanecs and a 
prudent expenditure will allow ; in order that, by nduemg a sufticient current, the floodgate, as well as 
the mouth of the channel, may become free from obstructions. Against the oiien sea, or a wide estuary, 
where there is no disgorging channel, hut where the waves reach the foot ot the embankment, two floiid- 
gates may bo required : one on the outer side, to sustain the force of the waves, and prevent their blowing 
UP the inner v^rks •. the other within, to secure the passage the mofe cffbctually. 1 he outer gate in this 
CMC Is liable to be liftet'. with the agitation of the waves, and thereby to admit much water ; but the inner 
valve being in an undisturbed situation, effectually stops its progress. . 

4332. W&rr the discharge h made immediately behind a shifting beach, and especially where the flood- 
aate UnecSsanly placed level with or beneath the general surface of the gravel bank, through which the 
watpil hS^e Iwen wont to force a channel, the valve is liable to be buried, and the clianmd to he closed up 
bvevCTV spring tiddand by every gale of wind which sets in upon it ; and cann^ be kept free ^t by 
uLTs^LKur and Spensc. In an obstinate case of this kind on Lord Cawdor‘s estate in Pembroke- 
the dSsdmrSing flo^gate is defended by a covered channel, carrieil out through the line or ridge of 
beach Stoth^ sea* being made strong enough to sustain the weight of the heaviest breakers This, itis 
true has been efFccted at a great expense, but nevertheless, the Improvement being of considerable mag- 
tiSTgreat pVoflt In every case where an external valve is required, and where it i.s liable to be 
SuSd OT. or foadeifwith sand or gravel, great attention to tlie outward channel is neco^ry, of ^ 


up wSarwl the materials that impound them. They cannot, by loosening the obstructing matter, ns 


EMBANKMENTS. 


Book III. 


715 


nature would otherwise direct them, force tbcir way through it j nor, by surmounting it, can they wear 
down a channel, and thus set themselves at liberty 

433 J In ordmary casety the outer floodgate miy be guarded by i pile fence or jetty, run out from the 
foot of the embankment across the knAvn drift ot the btiih , nid in huch a manner a& not to interrupt 
the outfall channel of the water, the gravel, &,c which such a o lU guard may accumulate, being removed 
ftrom time to tune as occasion may require 

4334 The best construction qf flood gate for the uses now under consideration is tht common valve, 
hingeing at the top, swinging outward and falling into a ribbcted frame In forming and hanging a 
floodgate of this construction, there are a tew partirularb worthy ot attention It should lie made of 
sca6onc>d wood, and ought to be double , the boards or planks ot which it is formed being made to cross 
each other, to prevent its casting It should till trulv, and nt neatly within a surrounding rabbet (to 
lessen the jiower of the w ives to lift it) , but not so close Iv or tiglit is to stick when swelled hy moisture 
lo prc\ent this, as well as to give it lulditu nal tightness its edges should not be square, hut should bevel 
somewhat inward m the manner ot a bu ij., the ralbet m the triine being made to answer it In 
fixing the frame, it ought to be sufleredto Ictn or batter inve ird in which {lositinn the door will shut 
closer, and be less liable to the action of the waves in in evf osed situ ition than it would if it were hung 
perpendicularly It ouKht not, however, to he. so flat or heavy as to prevent the free escape ot the 
inter lal waters liie floodgates or sell at ting sluices at Hu Loch embankment tall against a flat 

surf ice (/igiiOI) A writer in the PtiM Vrsct/Zawy st ites, (voL i p 41 ) 
664 that ininy of the tunnels m the embankments ot the laj hive only 

wooden valves with iron Iiuilcs, and a lid ot lead or iron nailed on tor 
weight t( keep them down Ihcse, he sajs, are not to be rit pended on, 
and hi has aeeordingly had some tunnels n edt ot two null plank with the 
end cut at an angle of 4P tor the valve, and placed on a slope of 8 inches 
in 18 feet, the water being discharged on a broid pitte of pavement He 
had an irrn plate * cast the exact size rf the mouth ol tne tunnel, and 
about halt in inch thick, with hule*i drilled two inches apart, and three- 
fourtiis from the edge of the plate tor rivi ting a piece ot saddler s leather, 
or shoemaker s brown sole, which exti nded it least two inches bejond the plate, and covered the whole 
end ot the tunnel, the up] er end of the leather ii tiled to the wtiod serving as hinges, and the edges ot 
the mouth previously lined with the same maten il llius the strength ot the tide never raises tho 
valves, and eoini letely pre vents the wUer frem gcttuig in (p 4 ) 

4315 ihe mtnnal uatirs, whuli risL within or fill iiiKin the area of the embanked lands, are to be 
eolieeted by i mam drain inntmued upvv ird Irom the flooilgate and furnished with branches to spread 
over every part ot the held ot ini] ri venieiit si as to diaw the water fiom every dip and hollow place as 
it collects, ind thus free the surface cfleetu illy frem stagn irit w iler , savuig such only is may be wanted 
for the use of pasturing stotk 

4‘’3b If an nuattii, have a natural and accustomed channel through the embanked area, it may I)c 
found necessary to raise i suitibh liank it i ] riper dihtanre oi euh side of the stre im, in order to 
prevent its overflowing the aieiin tiini of floois Where it is toiind that in outlet cannot be hod low 
enough to ftec the area entirely trim surtue water, it is requisite (tin ugh no alien waters intrude) 
to form an embanked channel cr reseivi ir, to gam the rtquireu outfall mil to throw the waters which 
lodge on tho lower grounds into tliia receptacle, by a draining mill, ot which there are a great variety of 
construetions 

43 37 jin embanked channdy if the btnks aie laiscd high enough, or are placed wide 
enough asunder so as to contain a sufficient body of watci, may have a fuithcr use, 
which, in some cases, may be of the lughest importaiiee to in improvement of this nature 
For, by the help of folding floodgates, such as are commonly seen m use for the locks of 
navigiblc canals, pi lecd it the lower end of tins e mil or reservoir, a body of water may 
be Collected and lapidly cbsehirged, by which cisj means, not onh the thannel of the 
outer dram, but its moutli, if ]U(beiousl) conti icted, may irom turn to ^ime be cleared 
from obstructions Where dien w iteis of a. good quality pass through the field of im- 
provement, an embanked channel may be profitably appheel in warding the lands, and 
where alien waters, which have notanituial or foitintous passage tliroiigh it can be 
commanded, and romlueted to it at a moderate expense, thej maypiove higlily beneficial, 
for either or both of these pui^ioses. 

SunsECT. 2. Different Desaiptiovs (f Banks lu general Uic for ercl tiding Watcis, 

4338. Mounds or banks for excluding met s or ihe sia aie gcneially formed of t irth, but 
sometimes also of masoniy and even of wood I mbinkmeiits of common earth are 
sufficient for resisting occasional floods if tins eirth be loose, the bank will lequirc to 
be spread out at the base, at the rate of one foot and a half or two feet horirontal for 
every foot m height , that is to saj , a bank of loose eai th three feet high will require to 
be nine feet or twelve feet broad If the earth to be made use of is a compact clay, or if 
turf of a solid and compact body can be procuud, Uie slope of the bink may he much 
steeper, according to its height and the depth of water which may be expected to press 
against it. 

4339. The earthen wall (Jig. 665.) is the simplest description of embankment, and w 

frequently erected by temporarj occupiers of 
lands on the general principle of enclosing and 
subdividing, which is sometimes made a condi- 
tion of tenure between the landlord and tenant. 
This wall applies to lands occasionally, but 
rarely, overflow cd or inundated , and is set out 
in a direction generally parallel to the riMr or 
slioie Its base is commenced on tlie sur- 
face, from two to five feet wide, regularly Ijuilt 

of turf on tho outsides, with the grassy sides undcnieath The middle of the wall is 
filled up with kxMe earth. Tlic wall is carried up with the sides bevelled towards the 
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centre, so as to finish in a ^vidtli of one foot or eighteen inches, at five or six feet in height. 
Collaterally ^^lth such walls, and at the distance of three or four feet, a small open drain is 
formed, as well to collect the surface water of the grounds within, as that which in time 
of floods will necessarily ooze through a wall of this construction. The water so col- 
lected is let through the wall by tubes, or tunnds of boards, with a valve opening out- 
wards on their exterior extremity. When the flow of water from without approaches, it 
shuts the valve, which remains in this state till the flood subsides, when, the Ij^cight of the 
water within being greater than tint without, it presses open the valve and escapes. 
Walls and \alves of this kind aie common enough in the drier parts of the fenny distncts 
of liincolnshire and Cambridgeshire 

43*40. The tarUu n inound C06.) is the most general description of embankment, 
666 ^nd, as it is executed at considerable 

expense, is only undertaken by such 
as have a p^nnanent interest in the 
soil rius barrier applies to sea 
lands overflowed oy every spring 
tide, and to allii\ial plains inundated by every flood. It is set out in a direetioi parallel 
to the shore, and to the general turns of the rivei, but not to its minute windings, and 
It IS placed farther from or ncirer to the latter, iceording to the quantity of water m time 
of floods, the rapidity of the current fu>m the deelivity of the bed, the straight course of 
the stream, and the intended height of the bank Tlic two sides of sueh a mound are 
generally formed in different slopes Tint towards the land is always the most abrupt, 
but can never be seeuie if more so than th it towards the water varies from 45® to 
15° , the power of the bank to resist tlic weight of the water, as well as to break its force 
when m motion, being inversely as its steepness The power of water to lessen the 
gravity of bodies, or in other words, to loosen the surf ice. over whieh they flow or stand, 
is also lessened in a ratio somewhat similar. 



43n Tht foimahm //Atf wound consists merely an t iking tsrth from the general surface of 

the ground to lie protected, or trom s eoUatcnl exeivation, dist int it least the width ot tlie mound from 
Its babe line, and heaping it up in the desired form the surfuc is then in general cases luitred with 
turf, well rolled in onltr to bind it to the loose eirtli Ihecartli ot such mounds is genei illy wheeled 
111 barrows , but sometimes it is led in carts pliceil on a woolen roller instead of wheels, which, with the 
treading ot the horses, serves in some degree to consolidate the bank 

The ixcavattm serves the same purposes as the open dram in the earthen wall, and similarly 
constructed sluices or valves are introduced on a Itrgcr se ile Sometimes, alsj, the interior water is 
drawn off by windmills, and thrown over the mound into the river Ihis is very common in Hunting 
donshire, and might be greatly improved on by employing steam engines lor entire districts, one of which, 
work of twenty mills, and this m calm weather, when the latter 


of a ton horse power, would do the 
cannot move 


4J4 f mbaukments of this d scrtnfionar tht »ios^i/n«f>srt/i'/‘rt»y,andthpir8ortionsvaryflromascalene 
triangle of ten in base, iiid three feet m height, as on tht l-orth near Stirling, and the Thames at 
lulliani, to a base ot lOU Itct, and a height often Itct, as in the great b ink of thc()use, near Wisbeach 
The great rivers ot Germany and Holland ire emb inked m this w ly, when so far from the sea as to bo 
out of the reach of the tide, as the Vistula at Manenwerder, the banks ot which, near Dantzir, are 
alwve fifteen feet m height, the Oder, the Ube, Ac All these banks aie closely covered m every pait 
■with a gras*,y surface, and sometimes ornamented with rows of trees 

4344 Near the sea, xvhtu xucA bankx ait uashtd by every tide when the course of the wind is tow mis 
the shore, and by all land floods and spring tides, grass is only to be found on and near their summits 
The rest of the bank is b ire, ind to prcsirve it from the action of waves, currents, and the stones, 
pieces of wood, and other foreign m itters whieh they carry with them, the surface is covered with gravel, 
reeds, or straw kept down by puces of wood , figgots, wicker hurdles, nets of straw ropes, straw ropes 
laid side by side ind fastened, or handfuls of straw fixed m the ground with a dibber [Nealt s Travels 
in Germany^ thap i ), or any other contrivance, according to the situation, to prevent the washing 
away of the bank It is common to attribute to these coverings the power of breaking the force of the 
waves , but this power depends, as we have already stated, on the slope of the bank and its smoothnesh , 
and the use ot the siutaec c< v ring, and i f the constant attention required to remove all obstacles which 
may be left on it by flow s ind tides, is to prevent the loosening power of the water Iroin wearing 
it Into holes For this puri>osc, a sheet of lanvos oi straw netting is as good, whilst it lasts, as a covering 
of plate iron or stone pavement 

4345 jM banks xihateiet uqutn to he constantly vatrhed m time qf floods or spring tides, in order to 
remove every object, except s ind or mud, which may lie left bv the water Siu h objects, put in motion 
by the water, in a short time wear out large holes Ihesc hoUs, presenting abrupt points to the stream, 
act as obstructions, soon liceomc much lareir. and il nut immediately filled up, turfed over, and the turfs 

pinned down, or the new turfs ren. 
dered by some other means not easily 
soflencd and raised up by the water, 
will end in a breach of the bank 
’A similar effect is protluced by a 
surface formed of unequal degrees 
of hardness and durability Ihc 
banks ot this description in Holland, 
at Cuxhavcn, and along the coast of 
Lincolnshire, are n gularly watcheil 
throughout the yc ir, the surface 
protei tion is repaired whenever it 
goes out of rejpair , as is the body of 
the bank in the summer season 
4346. The mound with pitdr 
“ die wail* Jig»6^7>) Itgenc- 

**■'■■■ ■ ' ■ I ■■ ■ .1 — — — . rally happens that the earth of 

such banks is alluvial, and their foundation of the same description , but there are some 
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cases where the basis is sand, silt, or gravel ; or a mud or black earth, as in some parts of 
Cambridgeshire and Xiincolnshire| which does not easily become so compact. Here it is 
common, before beginning the bonk, to bring up from the solid substratum (a) what is 
called a puddle-ditch, or section of clay in the centre of the highest part of the mound in the 
direction of its length, and of three or hve feet wide, according to the depth of the stratum 
of silt (6), and tlnyntendcd height of the bank (c). When the clay of tliis puddle-ditch 
is well worked, either by men's feet or clay rammers, tlie bank will be iJerfectly imper- 
vious to water, and if against a mild stream or shore, need not contain such an accumu- 
lation of earth as where the imperviousness of the bank to water depends chiefly on tlie 
mass of materials. As already observed, the important point to attend to in this variety 
of mound is, to found the section, or w^all of clay, so deeply as to be in contact with a 
stratum (a), cither by induration, or its argillaceous nature, impervious to water. In 
the drainage of the Bar Loch in the county of Renfrew, considerable difficulty was expe- 
rienced in some places in getting to the bottom of the sandy subsoil, so as to bring up the 
66fi puddle wall from the retentive stratum. Such 

was the difficulty in some cases, that the puddle 
could not be carried up perpendicularly, but a 
puddle wall being raised within the bank, as 
Iiigh as the natuial surface, it was joined hori- 
zontally to another puddle wall in tlie body of 
the bank. G68.) 

4347 Puddhnf( w often found defective, ouing to the imperfect working of the materials Many think 
that when clay is used, it it be woi ked into the consistence ot dough, it is suthcient , but this is a mistake : 
it should be slaked and so decomposed hy the labour of propti tools and treading, and so completely sato. 
rated with water, that the whole mass becomes one unitunn and homogeneous body, and almost fluid. 

4348. Mounds with revtrsed dopes- In some cases of embanking rivers, as where they 
pass thiougli paiks, it is desirable to conceal, as much as possible, the appeaiancc of a 
bank from the protected grounds. Hence the mound is simplj rcveiscil, the steepest 
side being placed next the water. It is proper to observe, that such banks are not so 
strong, by the dilfercnce of the v\ eight of tlie triangle of water which would rest on the 
prolonged slope, were it placed next the river, and aie more liable to be deranged in 
suiface in proportion to the difference of the slopes, the water acting for a longer period 
on every part of the slope. 

4349. Mound faced uith stones. This is the same species of mound, with a slope 
next the water of forty-five or lifty degrees, paved or causewayed with stones or timber. 
In Holland this pavement or causewayis often foimed of planking or bricks; but in 
England generally with stones, and the mortar used is either some cement wliich will 
set under water, or, what is better, plants of moss firmly inrnmed between them. The 
objections to such banks aie their expense, and their liability to be undermined invisibly 
by the admission of tlie water through crevices, ^c. They are, therefore, chiefly used where 
there is little room, or where it is desirable to narrow and deepen the course of a river. 

4350. 77ic bavlt fumed with pileiy btushwood, and stojies, is occasionally used for pro- 
tecting moving sands, or directing the course of sti earns flowing tlirough a sandy shore. A 
dikeor bank for the latter purjiose {fig. 669.) lias been erected on theriver Don in Aberdeen- 

(569 shire. It consists of piles or poles, 

being the thinnings of plantation 
of Scotch pine and larch, driven six 
feet into the sand (a a a) : the 
spaces betw'ecn these piles (b b) are 
filled in with furze or other spray 
or small brandies ; and on the top 
of them, arc wedged in stones to 
keep them down. On the side of this row of piles next the river, stones (c) from 
50lbs. to half a ton weight each, are precipitated from a punt, until they form a bank of 
an angle of nearly 45°. On the outside of this bank and piles, the sand (d) gradually 
drifts up, and forms a bank, which, being planted with .^frundo arciiaria and other grasses, 
gradually becomes covered with verdure. (Highland Soc, Trans, vol. vii. p. 91.) 

4351. Mound protected by a wicker hedge. This is a Dutch practice, and, where 
appearance is no object, has the advantage of not rccpiiring watching. Wicker-work, 
however, subjected to the strain of waves, will be obviously less durable, than where 
it lies flat on the ground, and can only decay chemically. This wicker hedge is some- 
times a series of liurdles supported by posts and studs ; but generally in Brimn it is a 
dead hedge or row of stakes, wattled or wrought witl] buslics presenting their spray to 
the sea or river. Besides placing such n li^ge before a bank, others are soinetimes 
placed in parallel rows on its surface ; the object of which is to entrap sand, shells, wd 
sea weeds, to increase the mass of mound, or to collect shells for the purpose of carrying 
away as manure. 
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4352. The sea wall (fig, 670 , ) is an embankment formed to protect abrupt and earthy 

f— T-| shores or banks of layers, and consists of a uvall, vary- 

070 , ^ I*' thickness, and in the inclination of its surface, 

according to the required height, and other circum- 
~ ' ~ stances. Behdor, in hi*! Traill de Hydrauliqucy has given 

-- exact curve which tlie section qt^such a all ought 

— , to have (n, 6), in order to resist loose earth, and which 

IS somewhat gi eater than where the earth behind the 

7^:^ \\all IS supposed to be thiefly firm. Some fine exam- 
ples of such walls, foi other inirposes, occur in the 
Caledonian Canal; and perhaps the finest in the world are the gianite walls whicli 
embank the Neva at Pcter^’lnirgh, the construction of which may sei vc as an example of a 
river cased with stone on a foundation of soft bog cartli. 

4 15 J Lnibnnl intnls Ju} fuing d)ifltn"-^avdsf shtlhy or mud. In several tracts of 
coast, the sea at oidinaiy tides barely coveis i suit ice of sand, ai d these sands, in dry 
weather, during high winds, arc drifted and blown about in all directions Great part of 
the north shores of the Solway I nth, of Lancaster Bay, and of the coast ol Norfolk, is 
of this descnption. Young, in his larmcrs J ettus^ informs us, that a considerable 
j) lit of the count} of Noifolk was diift suid, and c\en as far inland as Brandon in Suffolk, 
before the introduction of the turnip cultuie, and Ilaitc (Lssay I ) states that some of 
what IS now the richest land in Holland, was, about tlie middle of the sixteenth century, 
of this description. The suggestion of any mode, tlurefoie, by whuli, at a nmderate 
expense, such tracts could be fixed, and covered with vegetation, must be deemed worthy 
of notice. The mode winch nature lieistlf einplo}s is as follows After the tides and 
wind have raised a marginal steep of land as high as high water-maik, it becomes by 
degrees covered w ith vegetation, and chiefl} by the /y'l}imis ircnuius, 7Viticumjijnccum, 
various species of Juneus, and sometimes by the Galium vcium. Witli the exception of 
the first of these pi ints (the leaves and stilks of which aie maniifactiii cd into mats and 
ropes in Angltsea, and the grain of which is sometimes giound and used as meal m 
Ireland), they aie of no other use thm for fixing the s inds, which, bting composed in gieat 
part of tlie debris of shells, expand as they dec i), and contribute to raising the surface still 
higher, when the fibrous loots of good grasses soon destroy the others. The ^ifiiulo 
arenaria is planted in Holland for the purpose of binding sands, and was extensively 
introduced into the Highlands of Scotl uul foi the same purpose, by Macleod of Hams, 
in 1819. (Viaiis. Sol, vol. vi. p, 265.) 


4*354 To asstst natuic in fixing Ji iff snnd^, it is onlv necessary to traiisphut the 7 lymus, winch is to be 
had in abundance on almost oicry bandy coast in llntiin, and as it would be liable to be blown away 
with the sind<>, iV* merely inserted in the cominoii way, it seems advisibh to tie the plants to the upper 
ends of u illou or eldei rods, of two or three feet in li njjth, and to insert these in the sand, by which means 
there is the douhh chance ol the grass growing, iiid the truncheon taking root 1 he i Idei will grow tx- 
posed to the sea breeze, and no plant throws out soni my and such vigorous roots in proportion to its shoots 

4,J'i5 l/te mode by u hick such sands utre fixed in l/ol/andwi9 by the form ition ot witker woik embank, 
ments, andb) btieking in the sands branches of trees, biishts, furze, &e in indirections 1 hesi. obstruc ted 
the motion of the sands, and collected masses of sand, shells, or mud, and sea-weeds around them, whiih 
were immediately planted with some description of < rceping gr iss , or, what was more frequent, envereel 
With a thin coating of clay, or alluvial earth, and sown with clover Though the most certain and least 
expensive mode ot gaming such lands u» undoubteeily that ot seconding the efforts ot nature, by inbcrting 
bushes and planting .he h lymus in this way , yet it may sometimes be desirable to make a grand cITort 
to protect an extensive burfaec, by forming a bank of braiichos, which might, in a single or several tides, 
be filled with sand and shells It is evident, that such n bank might be constructed in various ways, 
but that which would be most certain of remaining firm, and cffbeting the purpose, would be one regu- 
larly constructed of firaroed timber, the section of which would resemble a trussed roof, each truss being 
joined In the direction of tbi bank by rafters, and the whole inside and surface stuck full of branehes 
To retain it firm, piles would require to be driven iiitj the sand, to the upper parts of which would be 
Attached the trussesL Ihe hi^nt of such a barrier would require to be several feet above that of the 
highest spring tides, and the more its width at base exceeded the proportion of that of an equilateral 
triangle the better 

4356. A mode su&ed to a less extensive scale of operation, to intersect a sandy shore in all directions, 
with common dead or wicker. work lietigos, formed by first driving a row uf stakes six or eight feet 
into the ground, leaving their tops three or four feet above it, and then weaving among these stakes, 
branches of tries, or the top« of hedges llic Dutch arc said to weave straw ropts in this way, and 
thereby to collect mud in the manner of watptng Xhis mode, being little expensive, seems to deserve a 
trial in favourable situations, and in so doing, it must not be forgotten, that miuh depends on the 
immediate management of the surface, after it is in some degree fize4 In an extensive trial of this sort 
at present in progresi on |he west coast of Scotland, under an Fnglish gentleman, seeds and roots arc 
baked in a mixture of loam, dung, and ^avel, and then formed into masses, and scattered over a 
sandy aurfiwe 'These, firom their weight, will not, it is thought, bt moved by the water or the wind , but, 
becoming more or less covered with sand, the mass will be kept mo st, and the seeds and roots will grow, 
and, fixing themselves in the soil, will in time cover the surface with verdure 'Ihe experiment is in. 
geoious, and we hope will be crowned with success 

4357. Embankments of cast xion have been proimsed to be constructed by Deeblc, a 
civil enginecc of X<ondon. lie proposes to combim; a scries of caissons, made of cast 
iron, in ranges, agreeable to the required form of the intended embankment, liie 
caissons are to be fastened together by dovetails, and, being hollow, are, when fixctl in 
their intended situations, to be filled with stones and other inatcnals, making tliem up 
solid. (Neiiton's Journal^ vol. ii. p. 202.) 
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Sect. II. Guarding the Banks and otherwise improving the Courses of Rivers and 

Streams* 

% 

4358. The subject of guarding the banks of rivers is of considerable interest to tlie 
proprietors of lands situated in hilly districts, where, in the valleys and on the hill sides, 
the streams often produce ravages on the banks, and sometimes change their courses. 

4359. The natural licence of rioerst M.arshal observes, is not only destructive of 
landed property, frequently of lands of the first quality ; but is often the cause of dis- 
putes, and not unfrequently of legal contentions, between neighbouring proprietors. A 
river is the most unfortunate boundary line of an estate. Kven as a fence, unless where 
the water is unfordablc, a river, or rapid brook, which is liable to high floods, is the 
most tormenting and ineificient. Proprietors have tlicrefore a double interest in ac- 
commodating each other, as circumstances may require, wilh the lands of river banks, 
so as to be able to fix permanent boundary lines between their properties. When the 
owners of estates cannot, by reason of entails or settlements, or will not for less cogent 
reasons accommodate each other, they ha\c a line to tread which they cannot deviate 
from with prudence, much less with rectitude; namely, that of cautiously guarding 
their own lands, without injuring those of their neighbours; for a lawsuit may cost 
ten limes the value of the sand banks and ialets of gravel to be gained by dexterity of 
management. 

4JGO. The operations for improving riveis have for their object that of preventing 
them fiom injuring their banks, of accelerating their motion, and of lessening the space 
of ground which tliey occupy, oi altering their site. These pui poses are eifected by piers 
or guerdesfor altering the direction of the current; works for protecting the banks; and 
by cliaiiging or deepening the rivet’s course. 

43G1. 2'lie principles on ichich these operations arc founded are chiefly two ; first, that 
water, like every other body when it impinges on any surf.ice, is reflected from it at a 
similar angle to that at v\hich it approached it; and, secondly, that the current of water, 
other ciicum'.tanccs alike, is as the slope of the suiface on which it runs. On the first 
of these piiiiciplcs is founded the application of piers for reflecting currents ; and on 
the second, that of straightening livers, by which more slope is obtaiued in a given 
length of sUeam, and of couisc greater rajiidity of motion obtained. 

SunsECT. 1. Guarding Ihvcr Banks* 

4362. A common cause of injury to the banks of livers is produced during floods. A 
tree or branch carried down by a stream, and deposited, or accidentally fixed or retained, 
in its banks, will repel that part of the stream which strikes against it, and the impulse 
(counteracted more or less by the general current) will direct a substream against the 
opposite bank. The effect of this continual action against one point o^ the ojiposite 
hank is, to wear out a hole or breach ; and immediately above this breach it is customary 
to place a protecting pier to receive the impulse of the substream, and reverberate it to 
the middle of the general stream. But if this pier is not placed very obliquely to the 
siilistream, as well as to the general stream, it will piove injurious to the opposite bank 
by dii ccting a subcurrent there as great as the first ; and, indeed, it is next to impossible 
to avoid this ; so much so, that Smeaton, in almost every instance in which he was con- 
sulted in cases of this sort, recommended removing the obstacle where that could be done, 
and then throwing loose stones into the breach. 

4363. Injuries by floods^ according to Marshal, are to be remedied in two ways; 
the one is to sheath the injured banks of the bays {Jig* 671* a, b, c) with such materials 



as will resist the circuitous current ; and let tlie river remain in its crooked state. ^ The 
other, to erect piers (d), to parry off tlie force of the current from the bank, and direct it 
forward ; with the twofold intention of preventing further mischief, and of bringing back 
the course of the river to its former state of straightness. It is to be observed, that the 
operation of guarding the immediate bank of a sharp river bend, against a heavy current 
meeting with great resistance, by sheathing it with stones, is generally a work of much 
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diHSculty and expense, even where materials can be easily procured : wXule that of divert* 
ing* tHe current by a pier may frequently be accomplished at a comparatively sm^l 
eost ; and lU eftect be rendered infinitely more salutary and permanent. For it is plain 
that, if the accidental obstruction mentioned had been timely removed, no bad efiect 
would have ensued: and the river would have continued its direct coqrse. Or if, through 
neglect, it had been suffered to remain awlule, until its mischief was discoverable ; even 
then, if it had been moved from its station to the opposite side of the river, and placed 
i|i the part affected, this small counterpoise might have recovered the balance of the cur- 
rent, and directed it into its wonted channel ; and, in almost any case, by judiciously 
placing, in a similar manner, a pfer or other obstruction proportioned to the magnitude 
of the power to be counteracted, the hkc effect may be produced. 

' 4364* Tit the use of ]mrs great caution is rcqumtc, for a very little reflection wiU 
show that they are more likely to increase than to remedy the evil they are intended to 
cure. We have seen the injurious effects of such piers on the Tay and the Dee ; and on 
a part of the Jed near Crailing they arc so numerous, that the stieam is, to use a fkmihar 
phrase, bandied about like a fbot>ball, from one shore to the other ; behind every pier an 
eddy is formed, and if the stream does not stiikc the pier exactly, a breach m She bAnlutakcs 
place. Many of these piers have, in consequence, bc^ii^takcn down. The use of such piers 
can only be justified where the obstruction, from ji 11 -neighbourhood or some such cause, 
cannot be removed from the opposite bank , oi where, as is sometimes the Case, it arises 
from an island of sand oi gravel thrown out hy the river neai its middle, wluch, howrever 
absurd it ma} appear, the interested parties c mnot agree «is to who may icmovc. Tlie 
case of buildings also being in danger nun^ustify sucli a pier for immediate protection; 
but if such breaches are taken m time, a mw loads of loose stones dropped in tJie breach, 
as rcCanimcnded by Smeaton, will effect a remedy without the nsk of incurring or 
occasioning a greater evil. 

4J6i5L In the construction of ptet f, attention i8 required to secure the foundation, either bv first throwint; 
In a quantity of loO^e stones, which the water will in a great mcuiure dispose of so as to form a flat 
surface , er by the use of piles either under, or In single or ilouble rows around, those parts ot its base 
in contact with the nver {jig 672, a ) the ekvation (6), where the current it, not rciunred to act with 

S eqt violence on the opposite shore, ought to be bevelled bai k on all sides exposed to the wttcr, towards 
e middle ol the structure (c) In the most important eases stones arc the only fit materials, and these 
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WAt«t, iK> as to render it difficalt -to get a proper foundation for a pier« Where the 
foot of the injured bank is covered with a pool at tow water, shcdve off ilie brink of 
the bank, and shoot down loose stones from the top of it ; suffering them to form thetr 
own slope, in the action of foiling, and by the operation of succeeding floods : condmutig 
to poiu* them down, until the bank be secured, at least from minor floods, and tbeh slc^ 
back the upper part, to give foecdom to floods of greater magnitude. 

45^. When the channel qf a rapid river u narrow, and the l>anlES undenniaed and washed away by 
the torrents, what Marshal terms the land.guard is to be used 
4368 Informing a land-gnard for this purpose, he says, the foundation should be laid pretty detp,^ 
guard against any accidental scoopinn from tl e Hoods The wall ought to be carried up dry, or 
out mortar, the stones being laid with thetr ends outward, their inner ends pointing to the same centre, 
like those ot an arch, and to be backed with gravel, or earth, rammed in firmly behind, as foe faemS 
carried up The coping or uppermost course of the stones is to be securely bound, with thick tough 
sods (8 or 10 inches deep), whose surfaces, when beaten down, ought to lie even with that of th^ sfone> 
vk , and similar sods rcuuire to be laid, with a gently rising slope, until they unite smoothly with foe 
natural turf of the land to he detendod , so that the waters of Hoods, when they rise above the stonework, 
may have no abruptness to lay hold of, but may pass away smoothly over the surface of the land, as they 
commonly do over smooth greensward, without injury finally, the atones are to be beaten foriibly into 
the bank, with a rammer, a mallet, or a small battcnng-ram, adapted to the purpose , thus rendering the 
whole cbmpact and firm, to resut the current. Where vacancies or fissures still appear, long spUnters 
of stoneWe to be driven in, as wedges, to increase the firmness, and prevent the current fiom tearing out 
an unguarded stone It follows, of course, tliat the largest and longest of the stones ought to be used 
where the greatefst resistance is known to be required 
4db‘l. Vhe repairs of a hulwatk of this wrrf, like every other species of river fence, require to be 
attended to firom time to time, especially after great Hoods If the foundation bo laid bare, it requires to 
be re covered with rough gravel, or with stones thrown loosely against it. If any of the facing stones tic 
displaced or loosened, they are to be wedged in afresh, or their plai^ supplied by others Or, if the turf 
which binds them at the top be disturbed, the torn part should b6 cut out square, and be firmly and 
completely filled up with fresh turves ^ 


SufiSECT. 2. Changing ilie Courses of RiverSi deepening their Bedst or raising their Waters 

to a higher LevtL 

4370. A river whose course is in a straight linet or nearly so, hardly ever makes any eni- 
croachment on its banks, except perhaps very large rivers, when they rise above tlieir usual 
level, cither by an increase in their own waters, or fiom their flow being in some degree 
interrupted by the tides. Hence, whenevci a nver is narrow in its channel and winds 
considerably, any mischief it commonly occasions may be prevented by deepening and 
straightening the course of the stream. (Code ofAgr. p. 319.) 

4371. The alteration of the course of a river or biook is attended with difficulty and 
expense, according to the particuloi circumstances. In a simple case, in which one 
straight cut only is required, the principal difficulty, and that which requires the best skill 
of the artist, lies in directing the current of the first flood, out of tlie old into the new 
channel but if a bend of the old channel can be made use of, this difficulty may be said 
to vanish. The mouth of the new cut receives the current with a straight course ; con- 
sequently, if it be made of sufficient capacity, the nver, in a flood, can have no propensity 
left towards its old channel . and the loose materials w hich rise in forming the mouth of 
the new cut, will generally be sufficient to turn the stream at low water into it. But 
if a suitable bend cannot be approaclied by the new cut, a directing pier will be required 
to bend the flood current, and give it a straightforward course into the new channel ! a 
watertight dam being formed betwreen the point of the pier and the Ann bank of the new 
channel to prevent tlie water from regaining its wonted course. 

4372* Anentireli/ new bed or 673 

channel, however, is much to 
be preferred wke^it can be 
obtained: for in an altered 
course, when the stream passed 
alternately through p&w soil 
and throu^ a part of its old 
bed, its action on surfaces 
wluch are so dijSeirent in rer 
gard todnduration ends, it 
great care is not taken, in 
holes and gtilleys in the new 
bank, which require to be con- 
stantly filled with loose 
stones tlirown in, and left to 
be fixed by pressure and 

motion of the wafor. In the 
case of a river passinti near a house (fg, 673*) this is somedmes of great importance. 

* 4S7S. CnthW *hh nem ehannet Is merely a work of manual laboer ; being attended with no other 4MII- 
cehy than wnat may ariie firom the expense, which Wfll dtfpend on the size of foe river, tlOs matore of 
the gfound to be cut through, and the value hr labour tn the glvei)4istnet It is mostly tote aseexaUttued 
with sttfialent aScuraoy by previous calculations. («ee 3S9S.) 

^ 4874i The nee ^ the new caU on account of its |tMter depths small, compared ^tta that of tile 
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old channel For the currmt of floodg, by carrying off the earthy particloi with which they come in 
contact, will soon enlarge it It is nevertheless right to give ample room in the new channel, lest vhe 
first flood should prove high, and, by bursting its bounds, force way back to its former course 

4375 A new tiver count requires to be carcf\illy attended to, during a few years alter it is opened, to 
see that its channel preserves its straightness, and that no breaches are mode or threatened lu its banks. 
Considering the uncertaintv of extraordinary floods, it cannot be said to be out of danger in less than 
three years hence it becomes prudent, when a work of this nature is contracted for, or undertaken to 
be done by measurement at an estimated price or prices previously agreed upon (as it generally ought), 
that the undertaker should agree to preserve the straightness ut the t hannel, and uphold its banks during 
that or some other time fixed upon , and to deliver them up, at the end of the term, ui the state and 
condition specified in the contract 

437 0. A ca^e cf sfratghtening the course qf a river is given in The Code Agriculture The waters, 
which in their crooked course were formerly almost stagnitid, now run at the ordinary rate of the 


valley , so that three hundred acres of meadow may be converted into arable land , sixty acres of moit» 
may be improved into meadow , and five hundred acres of arable land are rendered of double tii 
former value (p 319 ) 

4377. Reusing rivers to a higher leveU As rivers and streams may require to be 

deepened for the purpos»e of drainage, 
so may their waters requiiv. to be 
raised for the purpose of irrigation, 
impelling machineiy, or producing 
cascades or waterfalls for the purpose 
of ornament. Dams or wears for 
this purpose should be constructed 
so as to form a segment of a ciicle 
across the bed of the stream, with the 
convex side pointing up the stream, 
and the ends abutting against a na- 
tural or artificial bank (fig 674 ) By 
this construction, the force of the 

water, however great, will be effectually resisted, and the structuie remains secure. The 
gseater the slope towards the upper side, the better, but the lower side should be nearly 
perpendicular, that the water may fall over it without coming in contact with the face 

of the building, (fig, 675.) 
Ihe w.dl («) should be 
built of regularly hewn 
stone, as should the abut« 
ments (h); next the wall 
there should be a mass of 
clay as a puddle (c), and 
above that gravel or earthy 
matter of any kind to a considerable slope (d). Beneath the dam a considerable por- 
tion ought to be paved (e), (Gen. Rep Scot. vol. li. p. 669.) 

4378. Headst or banks of earth, for tlie confinement of water in artificial lakes or 
ponds, are often constructed at great expense, and, not being pioptrly fonned, often break 
out, and occasion considerable damage. The error in their construction is commonly 
owing to the want of breadth at the base in proportion to their height, and their not 
having a sufficient slope towards the water, nor a proper section of puddle in the 
centre. (Ibid.) 

4379. Heads of loose stoim of a large sixe (fg. 676.) may bo bad recourse to in slow 

running rivers not subject to 
high Hoods, and where there is 
such a superabundance of water 
that no loss is sustained by the 
quantity which flows through 
the stones. Where it is re- 
quired to retain tlie whole of 

the water, a puddle bank should be carried up the middl»of the dam. (Ibid*) 
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Chap. III. 

Irriigaitont or the Improvement of Cviturable Lands and Farmeries by the means of Water. 

4S80. The improvement of lands by water is of three kinds • — irrigation, or the appli- 
cation of water to the surface of the soil, and especially of grass lands, as a species of 
culture j wart>ing, or the covering of tlie toil with water to receive a deposition of earthy 
matter ; aiid the procuring or preserving of water by wells, reservoirs, and other meanfl, 
for the use of farmeries, live stock in the fields, or the domestic purposes of the fanner or 
cottager. 
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Sect. L /rrfect/i'on, or the Pi'ejjaration of the Surface of Landi for the pftftdbk 
^j)plication of Water* 

4381. Irrigation in its different forms may be considered an operation of culture as 
well as of permanent improvement. It is accoi^ngly in many cases effected by tenants, 
but always, as in the case of improving wastes, in consequence of extraordinary encoq- 
Tagement from the landlord, by long leases, money advanced, or other advantages. 

4382. The application of water to the surface of lands for tlie purpose of promoting 
vegetation has been practised, as we have seen (141.), from the earliest ages in warm coun- 
tries. Solomon made him gardens, and orchards, and pools of water to water therewith 
the wood that bringeth forth the trees. (Ecclesiastes*) The art was taught by nature in 
tlie overflowing of the Nile and olher rivers. Water is an essential article for the cul- 

both of the cereal and pasture grasses, and indeed of most herbaceous crops, in all 
thS tropical climates, and even in a great degree in the South of Europe. In the greater 
part of Italy and Spain, few crops arc raised without being irrigated ; and even in the 
south of France, potatoes, maize, madder, and sometimes vines, and orange trees, (as at 
Ilieres,) have water ajjplicd to their roots, by furrows and other gutters and trenches 
formed on the sui face. The system of watering grass lands was revived in Italy in tlie 
ninth century, and seems to have been practised in a few places in Britain from the 
time of the Romans ; there being meadows near Salisbury which have been irrigated 
from time immemorial. In 1610, the public attention was called to it by Rowland 
Vauglian, in a work entitled, “ Most improved and long experienced Water Works ; con- 
taining the manner of summer and winter drowming of meadow and pasture, by the 
advantage of the least river, brook, fount, or water mill adjacent ; thereby to make those 
grounds (especially if they be dry) more fertile ten for one.*' 

4383. Irrigation informer times, and in all countries, however imperfect, was probably 
much more frequent than it is now. In light and gravelly tracts of country, the greatest 
difficulty in farming was to procure a sufficient supply of fodder for their cattle in winter. 
Meadows were therefore indispensable, and to increase the crop of hay, w atering in a dry 
spring, and immediately (in dry summers) after the first crop "was olF, was constantly 
followed. Since the practice of sowing artificial grasses, and the introduction of the 
turnip husbandry, the custom of watering has been in such situations given up ; not only 
because it has hccoine less necessary than it W'as heretofore, but because watered meadow 
hay is of inferior quality as w ell as value in tlie market. It is nevertheless true that the 
herbage of very coarse boggy meadows is improved, and that of cold meagre soils is 
accelerated and increased by it. 

4384. Jhit the principal scientific efforts in watering lands have been made during the 
latter end of the last and beginning of the present century, in consequence of a treatise 
on the subject by George Boswell, published in 1780, and various others by the Rev, 
Thomas Wright, of Auld, in Northaniptonsliire, which appeared from 1789 to 1810. 
'I'lic practice, how’cver, has been chiefly confined to England, there being a sort of 
national prejudice, as Loch has observed (Imjrrovements on the Stifford Estates, 4^c*), 
against the practice in Scotland, though its beneficial effects may be seen as far north as 
Sutherland, where rills on the sides of brown heathy mountains never fail to destroy the 
heath plants within their reach, and these are succeeded by a verdant surface of grasses. 

A valuable treatise on the subject of irrigation in Scotland, by Dr. Singer, will be found 
in The General Beport of Scotland, vol. ii. p. 610. In England the best examples of 
watering are to be found in Gloucestei'shire and Wiltshire. In our view of ^his subject, 
we shall first consider the soils and situations suitable for irrigation, and next the different 
modes of effecting it, known as flooding, irrigating, warpingi^. irrigation on arable lands, 
and subterraneous iuigation. ^ 

Subsect. 1* Soils and Situations suitable fir Waterings 

4385. The theory <f the operation of water on lands we have already developed. It 
appears to act as a medium of conveying food, as a stimulus, as a consolidator of mossy 
soils, as a destroyer of soineVescriptions of weeds or useless plants, and as the cause of 
warmth at one season, and of a refreshing coolness at another. From ^ese circum- 
stances, and also from what we observe in nature, there appears to be no soil or situation, 
nor any climate, in which watering grass-lands may not be of service ; since the banks of 
streams between mountains of every description of rock, and in every temj^rature from 
that of Lapland to the equator, are found ta produce the richest grass. One 
stancp alone seems common to all situations, which is, that the lands must be drainea 
tdther naturally or by art. The flat surfaces on every brook or river, after being covers 
with water during floods, are speedily dried when they subside, by the retiring of uie 
waters to their channel. , 

4686* The most proper soils for being watered are all tliose w’hich 
* gravelly friable nature, as the improvement is not only immediate, but the eSeCts tnont 
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powerful than on other descriptions of land. Tliere are also some strong adhesive sour 
wet lands, such as arc common in the vicinity of larg^ rivers, which are also capable 'jf 
being improved by watering ; but the beneficial effects are not in such cases so soon pro- 
duced as on the first sorts, nor is the process so advantageous to the farmer, on account 
of the very great expense to which he must, in many cases, be put by previous draining. 
There are some other lands, as those which contain coarse vegetable productions, os 
heath, ling, rushes, &c. which may likewise be much improved by watering. It must 
be kept constantly in mind, in attempting this sort of improvement, tliat, the more tena- 
cious the soil is, the greater should be the command of water for effecting the purjiose ; 
as a stream, capable of watering fifteen or twenty acres of liglit dry land, would be found 
to be beneficial in but a small degree when applied to watering half the same quantity of 
cold clayey ground such as in its natural state abounds with coarse plants. On all soils 
of the latter kind a considerable body of water for the purpose of floating them is required 
to produce much benefit, and where a-sufHcieiit quantity cannot be procured, tliis mode of 
improvement will seldom answer the farmer’s intention or be advantageous in the result. 

4>‘M7. Smithy an experienced irrigator ^ supposes th^t there arc only a few soils to which i.v' Ration may 
not be advantageously applied: his experience, he says, has dpterinincd, that the wettest land may be 
greatly improved by it, and also that it is equally beneficial to that which is dry.” {Ohs. on Itrtgation, 
^c.) But, as many persons unacquainted with the nature of irrigation maybe more inclined to the latter 
supposition than' the former, he explains the reason of wet land being as capable of improvement from 
Hooding as that which is completely dry. It is, that, in the construction of all water meadows, particular 
care must be taken to render them perfectly dry when the bUMiicss of Heating shall terminate , and that 
the season for floating is in the winter and not in the summer, which those who are unacquainted with 
the process have too generally supposed. All peat bogs are certainly of vegetable orimn, and those vege- 
tables are all aquatic. It follows that the same water which has produced the vegetables of the bog would, 
under due management upon the surface, produce such grasses, or other vegetables, as are usually grown 
by the farmer , and ho has hitherto had reason to think that this may be considered as a general rule for 
determining the situation of any experiments with water. The lands that permit of this sort of improve- 
ment with the most success arc such as lie in low situations on the borders of brooks, streams, or rivers, or 
in sloping directions on the sides of hills. 

4388. The purity the water to be used in irrigation is supposed by some to be 
A matter of the first importance ; but it is now fully proved, by the accurate experi- 
ments of an able chemist, and by the extraordinary growth of grasses in Pristlcy meadow, 
in Bedfordshire, that ferruginous waters are friendly to vegetation, when properly applied. 
(^Smith's Observations on Irrigation, p. 28. ) Lead or copper never does good, and it is well 
known, that waters of tliat description, after they have been brought into fields, by levels 
cut at a considerable expense, have again been diverted, and sufiered to How in their original 
channels. Waters impregnated witli the juices that flow from peat-mosses, are consi- 
sidered by many not worth applying to the soil. It is objected to them, that they are 
soon frozen, that they convey no material nutriment, and that they are commonly loaded 
with such antis^tic substances as, instcail of promoting, will retard vegetation. {Dr, 
Singers Treatise, p. .579.) It is urged, on the other hand, that a want of sufficient slope 
in the meadow, or of proper management in regard to the water, may have occasioned 
the disappointments experienced in some cases, when bog-waters have been applied. 
{Derbyshire lieport, vol. ii. p. 463.) 

4389. The advantages of watering lands must, in a material degree, depend on the 
climate. It is evident that the benefit to be derived from this process in Sweden, for 
example, where the summers are short, must be greatly inferior to what it is in Lom- 
bardy, where grass grows all tlie year ; and that in Perthsliirc, where grass ceases to grow 
for at least three and often four months in the year, it must be much less than in Glouces- 
tershire or Ireland, w'here its growth is not interrupted above a month or six weeks, and 
sometimes not at all ; most grasses vegetating in a temperature of 33 or 34 degrees. 
Still, however, as the most luxuriant pastures are found on lauds naturally watered, both 
in Sweden and Ferthsliire, it would appear worth while to imitate nature in cold as well as 
in warm countries. According to many writers .-n the subject, the benefits attending 
watering in England are immense. In Davis’s Survey of Wiltshire, it is calculated that 
2000 acres of water meadow will, on a moderate estimate, produce, in four or five years, 
10,000 tons of manure, and will keep in permanent fertility 400 acres per annum of 
arable land. 

4SB0. Watering poor tdnd, especially if of a gravelly nature, is stated in The Code of Agriculture to be 
by far the easiest, cheapest, and most certain inode of improving it. *' Land, when once improved by 
irrigation, ia put in a state of perpetual fertility, without any occasion for manure, or trouble or weeding, 
or anvothcNT material expense. It becomes so productive, as to yield the largest bulk of hay, besides 
abuiRbnM of the very best support for ewes and lambs in the spring, and for cows and other cattle in the 
autW^ of every year. In favourable situations, it produces very early grass in the spring, when it is 
doubly valuable ; and not only is the land thus rendered fertile, without having any occasion for manure, 
but'it produces food for animals, which is converted into manure, to be used on other lands, thus augment, 
lug. In a compound proportion, that great source of fertility.” Were these advantages more generally 
known, or morti fully appreciated, a large proportion of the kingdom might become like South Cerncy, in 
Glducestershlre, where every spring, or rivulet, however insigimlcant, is made subservient to the purpose 
of irrigation* Attilising, in proportion to its siae, either a small quantity or a large tract of land. {Glouces-, 
tershire Aepart, p. 280. ) 

4391. Irrigation by liquid manure may occasionally be practised in the neighl>ourhood 
of tjffwos and cities to the greatest advantage. In the neighbourhood of Edinburgh, we 
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are informed by Stephens, upwards of 200 acres are so irrigated from the principal com- 
mon sewer, and that, although ^le formation of these meadows is irregular, and tlie 
management very imperfect, the effects of the water are astonishing : they produce 
crops of grass not to be equalled, being cut from four to six times a year, and the grass 
given green to milch cows. 

Subsect. 2. Implemmts made Use of in Waterin^r Lands j and the Terms (f Art 
peculiar to such Operations^ 

4392. The principal instruments made use of in tlie preparation of lands for watering 
arc the following : — 

4393 The levels of which difibrent dcscriptionn have already been given, is necessarily employed 
to take the level of the land at a distance, compared with the part of the river, &c. whence it is 
intended to bring the water, to know whether it can or cannot be made to float the part intended 
to be watered. Bringing the water after them to work by is found very useful in undertakings 
of this nature, especially when on a large scale, though tiic workmen ^too frequently dUpensa 

A with it. In drawing a main, 

they begin at the bead, and 
work deep enough to have the 
{ry\ water to follow them ; and in 

drawing a tail drain, they begin 
/ i . \ at the lower end of it, and work 

/ J \\ upwards, to let the water come 

/ / \\ after them. The level should, 

// \\ however, be made use of, as 

/I being more certain and correct. 

// \ / \v Brown, an experienced irriga. 

y/ \ / >\ tor in the west of England, rc- 

// N / \ commends a level (^. 677. «), 

ff \ which when not in use may 

/ 6 \ closed (b) like a walking-stick. 

^ / \ There is also a compass level 

c — i r ^ t- ^ (/g.f)78.), which may be used 

~ same way. 

4394. A Ime and reely and a breast-plovghy or turf spade (flg. 211 ), arc likewise absolutely necessary. 
'The use of the two former are well known ; but as the line is mostly used in the wet, it should for this 
purpose be larger and stronger than those employed in gardening. The turf spade should be of the best 
description, being principally employed in cutting turfs lor the sides of the channels. 

4395. The spades made use of m this sort qf work (fig 679.) should have the stems considerably moro 
crooked than those of any other kind; the bit h 

f 7i» V, -TO lieing of iron, about a foot wide m the middle, 680 \\ 

^ IL y terminating in a point ; a thick ridge running , 11 

perpendicularly down themiddle, from thestem ®Tr 11 

ft almost to the point ; the edges on both sides . j 11 

\\ // should bo drawn very thin, and as they are q | C l 

\\ y obliged to be kept very sharp, they should be I il 

^ often ground and whetted. This necessarily I I 

wears them away, and they soon become nar- J| Il 

row; they are then used for the narrow trenches J It 

,1 'A and drams, whilst new ones are used for the I IL 

j 'A wider. From the stems being made crooked, jj 

A the workmen, standing in the working jiosition / v ‘\ 

1 \ \ in the bottom of the trench or dram, are en- I / 

// / abled to make it quite smooth and even. I \ I \ 

\ 1 / N J Shovels of difFerent forms tyjg. 680. o, 6), and 1 \ i \ iK ) 

/ y / a scoop for lifting water (c), arc also requisite, i I \ / \ /M\yly 

/ y 4396. The crescent {fig, 679. b) is a tool made \ y XAtiLv 

y like the gardener’s edging iron, only much 

larger, having the form of a crescent, being very thin and well steeled, with a stem about three feet long, 
and a cross Imndle to bear upon. It is used ior tracing out the sides of the mains, trenches, drains, &c. 

p. 4397. The turfkntfe (j(^. 681.) has a chneter-like blade, witli a tread for the foot (a) 

I and a bent handle (6) : it is used for the same purpose as the crescent, and by some 

V preferred. 

1 1 4396. Wheelbarrows also become necessary to remove the clods to flat places : they 

J i may be open, without sides or hinder parts. 

^ Ilf 4399. Hiindbarrows are likewise sometimes made use of where the ground is too 
J soft to admit of wheelbarrows, and where clods require to be removed during the time 
j I the meadow is under water. 

tf 4460 Three-wheeled carts. Sic. arc necessary, when large quantities of earth are to 
Jff be removed, particularly when it is carried to some distance. 

4401. Scythes, of different sorU {Jig. 682. a, b), are required to mow the weeds and 
/ grass, when the water is running in retrenches, drains, &c. The crooks (6) should be 
made light, and have long stems, to reach wherever the water is so deep that the work- 
men cannot work in it. 


4402. B 
the sedge, 


Besides these, /orits (c), and Un^ four or five tined hacks, arc requisite to pull out the roots of 
[Of rusbesk reeds, &c. whicn grow in the large mains and drains. 
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4t03. Siout large waterproof boots^ having tops so as to draw up half the length of the thigh, are 
indispensable; they must be large enough Co admit a quantity of hay to be stufibd down all round the 
legs, and be kept well tallowed, to resist the running water for a I’sngtn of time. 

4404. The terms made use of are various : — 

4405. A wear is an erection across a river, bropk, rivulet, main, &c., made often of timber only, some, 
times of bricks, or stones and timber, with from two to eight or ten thoroughs (openings) to let the water 
through, according to the breadth of the stream. Its height is always equal to the depth of the stream 
compared with the adjacent land. Its use is, when the hatches are all in their proper places, to stop the 
whole current, that the water may rise high enough to overflow the banks, and spread over the adjoining 
land ; or, by stopping the water in its natural course, to turn it through mains cut for conveying it another 
way, to water some distant lands. 

4406. A sluice {fig. 6S3. a, b) is made exactly as a wear, only it has but one thorough j for if there are 
more than one, it becomes a wear. 



4407. A trunk is a covered sluice, being a necessjiry construction in .ill cases where two streams of 
water arc to cross each other, to serve as a bridge lor that stream which is to pass over or under the 
other. 

4408. A carriage is a sort of small wooden or brick aquciluct, built open, for the purpose of carrying 
one stream over another, and is the most expensive conveyance belonging to the business at wateiing. 

4409. A drain s/uiet\ or drain trunk, signifies such as are placwl ni the lowest part of a main, .is near 
to the head .is a drain can be formed, and situated low enough to drain the main, &c It is placed with 
the mouth at the bottom of the main, being let down into the bank ; and from it« other end a dram is 
cut to communicate with the nearest trencn-drain. It is a contrivance to carry off the leak.igc tJi rough 
the hatches when they arc shut down, to convey the water to other grounds, or to icpair the main, &c. 

4410. Hatches (Jig. 683 c) are floodgates, vanously constructed A p.irticular kind, which has alwut 
a foot to take oif, so as to permit the water to flow over that much of the hatch where it appears to be 
usetbl 111 irrigation, has boon employed, but is not found to answer. They arc best wben made whole. 
They may be made of any timber, but oak and elm are the best, 

4411. Headtnain is a term used to signify a ditch drawn from the river, rivulet, &c, to convey the water 
out of its usual current to water the lands laid out for th.it purpose, through the means of lesser mains 
and trenches. The head main is drawn of various breadths and depths, according to the qinintity of land 
to be watered, to the length, or to the fall or descent of the land it is cut through. Siyaller mains are 
ftequcntly taken out of the head main, at, or nearly at, right angles, to which they arc usually cut 'Fhey 
are much smaller (fhaii the head mam, and this constitutes the only difference The use of both the 
large and small mains is to feed with water the various trenches which brancii out into all {larts of the 
meadow. These .smaller mams are by some called carnages, but improperly, for it is confounding them 
with the open trunk, called by that name, as seen above. 

4412. The trench is a narrow shallow diteh, for conveying the water out of the mams to float the land. 
It ought always to be drawn in a straight line from angle to angle^ with as few turnings as jmssible, It 
is never made deep, but the width is in proportion to tnc length it runs, and the breadth of the pane 
between it and the trench dram. It narrows gradually to the lower end. 

4413. The trench drain is cut parallel to the trench, and as dee]\ when necessary, as the tail drain water 
will admit It ought always to be cut, if possible, so as to come down to a firm stratum of sand, gravel, 
or clay ; if the latter, a spade’s depth into it will be of great advantage. Its use is to carry away the water 
immeuiately after it has run over the panes from the trench. It need not be drawn up to the bead of the 
land, by five, six, or more yards, according to the nature of the soil. Us form is the reverse of the 
trench, being narrower at the head, or upper part, and gradually wider, till it comes to the lower end 
and empties itself into the tail drain. 

4414. The tail dram is a receptacle for all the water that runs out of the other drains, not so situated 
as to empty themselves into the river : and therefore it should run nearly at right angles with the 
trenches, but, in general it is drawn in the ]owe.st part of the ground, and used to convey the water out 
of the meadow where tliere is the greatest descent. Tliis is gcner<illy found in one of Uie fence ditches ; 
for which reason a fence ditch is mostly used, at once fcncin^v the meadow and draining it. 

4415. A pane qf ground is that part of the meadow which lies between the trench and the trench drain, 
and is the part on which the grass grows th.it is mown for hay : it is watered by the trendies, and 
drained by the trench drains, consequently there is one on each side of every trench. 

4416. A way pane is that part of the ground which, in a properly watered meadow, lies on that side of 
s main where no trenches are taken out It is watered the whole length of the main over its banks, and 
a drain runs paralicl with the main to drain the way pane. Its use is to afford a road for conveying the 
hav ont of the meadov l, and prevent the teams ftom crossing all the, trenches. 

4417. A bend is a stoppage made in various parts of those trenches which have a quick descent It is 
form^ by leaving a narrow slip of greensward across the trench, where the bend is intended to be, cutting 
oocasionalty a wrage-shaped piece out of the middle of it Its use is to check the water, and force it over 
the tr«mch into the panes ; mr if it were not for those bends, it would run rapidly on in the trench, with, 
out turning over the land as it passed idong. The great art of watering meadows consists in giving to 
Overy part of each pane an equal quantity of water. 

4418. A fruiter is a small groove cut out fVora the tails of those trenches, where the panes run longer at 
one Corner than the other. Its use is to carry the water to the extreme point of Che pane. Those panes 
Which are intersected by the trench and tail drains meeting in an obtuse angle, want the assistance of 
these gutters Co convey the water to the longest side ; and when, from insuffleient levcHing, some parts 
of the panes lie higher than they ought, a gutter is drawn from the trench over that high ground, 
which otherwise would not be overflowed. Without tliis precaution, unless the flats were filled up 
(which ought always to be done when materials can be had), the water would not rise upon It : and 
after the watering season was past, those places would appear rusty and brown, whilst a rich verdure 
would overspread the others; at hay.Cimc, also, the grass in those places would be scarce high enougli 
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for the Bcythe to touch it, whilst that around them, which had been properly watered, would ftom its 
luxuriance lie down. Though this method of treating such places is mentioned, their existence ought 
always to be reprobated ; for every inequality in water meadows should cither be levelled down or filled 
up. Here the irrigator^s skill is shown, in bringing the water over those places to which it could not rise 
of itself, and in carrying it otffrom others where it would otherwise stagnate. 

4419. Catch drain is a term sometimes applied to a method made use of to irrigate the land when the 
water is scarce, and the method is this : when a meadow Is pretty long, and has a quick descent, the water 
is made to run swiftly down a drain or drains, in which it js stopped at dilferent distances so as to spread 
it over the adjoining surface. {Seojlg. 686. p. 7SB.) 

44:20. The bed of a river, main, trench, &c., is the bottom of it. 

4421. Pond means water standing upon the land, or in the tail drain, trench drains, &c., so as to injure 
the ground near them ; and is occasioned sometimes by the flats not having been properly filled up ; 
and at other times, when, a ware being shut close, to water some high ground above it, the water 
is thrown back upon the ground contiguous. In this case the lesser evil, whichever it is, mutt be 
borne with. 

4422. A turn qf water means so much land in a meadow as can be watered at ono time. It is dona 
by shutting down the hatches in all those wears where the water is intended to be kept out, and 
oiicning those that are to let the water through. The quantity of land to be watennl by one turn 
must v.'iry with the siso of the river, mam, &c as well as with the plenty or scarcity of water. 

4426. The head of a meadow is that part into which the river, main, &c. first enters ; and the tail of a 
meadow is that part out of which thf; river, &c. last jiasscs 

4424. The upper side qf a matrit or trench, is that side which (when the main or trench is drawn at, or 
nearly at, right angles with the river, &c.) fYonts the part whence the river entered. Consequently the 
lower side is the reverse. 

4125 The upper pane in a meadow is that pane which lies ujxm the upper side of the main, or trench, 
drawn at right angles with the river : that is, when the river, &.c runs north and south, entering at the 
north, and the mains and trenches are drawn cast and w'pst, all those panes which lie on the north side 
of the main, Ac. are called the upper panes, those on the south side aro called the lower. But it may be 
noticed, that where the mams, trendies, &c. run parallel with the river, the panes on either side are not 
distiriguishcil from each other. 

4426‘. Meadows are of two sorts : flowing, calculated for a flat country ; and catch-work, 
for sloping grounds. 

4427. Flowing meadows. Where the ground is flat, the soil is formed into beds, or broad ridges like 
those met with at bleach fields. They are commonly from.‘:>0to 40 feet wide, and nine or ten poles In 
length ; as, in such situations, the great object is, when once brought on, to bo able to carry off the 
water quickly. Hence it is necessary to throw up the lantl in high ridges, with drains between them. 
More of the failures m irrigation arise ftom the ridges not being sutticiently high, and the slopes not being 
sufficiently steep, than ftom any other cause. {Code.) 

4428. Cateh-work meadows. It is difficult to give an intelligible written description of the mode of 
making these meadows. To be properly understood, the operation must be seen. It may, however, in 
general be remarked, that the system is calculated for sloping grounds, and that, after the water is brought 
from the original stream, into a new cut, it is stopjied at the end, on as high a level as the case admits of, 
hy which means it is made to fill the trcncli, and iiin over at the side, flooding the land below. But as 
the water would soon cease to run equally, and would wash (he land out in gutters, it has been found 
necessary to cut small parallel trenches, at the tli.stanco of from 20 to SO feet, to catch the water again 
(hence the name originated), and the same plan of spreading or diffusing is continued, until the water 
reaches the main dram at the bottom of the meadow. It is a great advantage attending the catch, 
work system, that it is not only less expensive, but the same quantity of water will do much more 
W'ork. {Code.) * 


SuJDSECT. 3. Treparation of Surf aces for Irrigations 

4429. ArtUicial irrigation. Smith observes, is produced by diverting the water of a 
brook out of its accustomed channel (where there is a fall) in sucli a manner that, the new 
watercourse being kept nearly level, the space between the old and new channel may be 
floated ; the water being brought upon the land by the new channel and taken away by 
the old one. Thus a constant discharge and succession of w^ater is maintained, without 
such an accumulation as would make it appear bright upon the land, or without such a 
deficiency as would leave any part of it not perfectly floating ; for the art of irrigation 
may be most properly called floating, not soaking nor drowning. Soaking the soil, 
similar to tlie effects produced from a shower of rain, is not sufficient for the general pur- 
poses of irrigation, nor will damming up water, and keeping it stagnant upon the surface* 
like that in a pond, or on the fens, produce tlic desired effect. 

4430. Stagnating water on land may properly be called drowning, because it drowns or 
covers all the grass, thereby rendering the plants beneath it in some degree aquatic, or 
the herbage disposed to make such a change ; whereas the herbage of a water meadow 
should, by the construction and good management of the latter, enjoy the full benefits of 
both tlie elements of air and water. Practice has proved that there is no better metliod 
of doing this than by keeping water passing over tlie surface of the land with a brisk 
current ; not so brisk as to wash away the soil, and yet in sufficient q:uaiitky to cover and 
nourish the roots, but not too much to hide die shoots of the grasses ; hence appears the 
nicety of adjusting the quantity of water ; and hence it also appears, tliat one main drain 
to bring the water on the upper side of the mead, and another on the low^er side to take 
it away, will not be adequate to all the purposes of such an accurate regulation. If the 
space between the upper channel or main feeder and the lower one or main drain, should 
therefore be wider than is proper for the good adjustment of the water, that js, so that every 
part of the space shall have enough water passing over it and no part too much, then that 
space must be divided into smaller spaces by intermediate drains, which shall catch tod 
re-distribute the water. As the water is brought by the main feeder upon tlie higher 
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side of a piece of ground which slopes towards the main drain, and down which sloping 
surface the water will run very readily, it does not, to, persons unacquainted with irri- 
gation, at first sight appear necessary to make sucli a number of intermediate catch 
drains ; but it is proved by experience, that, however regular the slope of ground may 
appear to the eye, the water will find a number of irregularities, forcing itself into gut- 
ters or channels, and defeating tlie purposes of irrigation ; in the hollow places by excess, 
and in high ones by the want of water. Hence the water, which was scattered over the 
surface of the first space, being all collected in the catch drain, may by the skill of the 
floater be let out upon those parts of the bed below which appear to need the most 
assistance. 

4431. The work should always he well Joryned at Jirst in all cases of improvements of 
this nature. Temporary means of making dams and hatches to divert tlie water out of 
its usual channel may, says Smith, suffice to try an experiment, or for a tenant who 
has but a short term in the grounds to be irrigated ; but every land-owner who enters 
upon such work in this temporary manner sadly mistakes his own interest : indeed, it is 
frequently more difficult to repair than to renew upon large streams, when the foundations 
are often destroyed by the force of the water. The same principle holds good upon 
small streams, and even in the drains and feeders of a water meadow. Wherever 
the channels are so constructed as to make a fall, or much increase the rapidity of the 
stream, it is consUintly disposed to wear away the sides of its channel, or undermine a 
dam. To repair these defects, land must be dug away and wasted each time it is re- 
placed, M ith the loss of labour. The consequent ill management of the water renders it 
more advisable, and perhaps cheaper, to make all such works of masonry. When works 
are well done at first, the owner ever finds much ple.asiire in viewing them ; and even the 
labourers feel much more interested in their good management. 

4432. The expenses of making a water meadow are not easily estimatefl Much depends on the original 
state of the ground, the size and fall of the streams to be use<l, the oust of hatclies, and length of the 
main feeders which may be iie<‘csMary for diverting the water out ot its original channel, and even upon 
the charge for levelling land, which diflers materially Some soils arc much harder and more difficult 
to move than others, and, in certain situations, building inateriaU are very scarce and dear. This last 
circumstance must make a considerable variation in the price of the hatches, where the stream is 
large It is also impossible to tell, with .my degree of certainty, what proportion these expenses 
should bear to the quantity of land irrigated, for some situations W'lll require much more masonry 
than others. 

443.3. Before enterinfr upon the executio?i of a w^atcr meadow, it is necessary to consider 
fully, whether the stream of water to be made use of w ill admit of a temporary w ear or 
dam to be formed across it, so as to keep the water up to a proper level for covering the 
land w’ithout flooding or injuring other adjoining grounds ; or if the water be in its na- 
tural state siifficv’ently high without a wear or dam ; or can be made so by taking it from 
the stream higher up more towards its source ; and by the conductor keeping it up nearly 
to its level till it comes upon the meadow or other ground : and still further, whether tlic 
water can be drawn off the meadow or other ground in as rapid a manner as it is brought 
on. Having, in addition to these, an attention to all such other difficulties and obstruc- 
tions as may present themselves, from the lands being in lease, through which it may be 
necessary to cut or form tlic mains or grand carriers, from the water being necessary 
for turning mills, from the rivers or brooks not being wholly at the command of the 
irrigator, and from small necks of land intervening so as to prevent the work from 
being performed to the greatest advantage, the operator may be in a situation to com- 
mence his operations. 

4434. In order to have an equal distribution and prevent waste, Smith states, that no 
part of a meadow, either in catch-work or beds, should be so formed as to be floated 
directly from the main feeder ; but all the main feeders should be kept high enough to 
discharge the water into the small feeders with considerable velocity and through a 
narrow opening. The motion of water i.s truly mechanical : it requires a great deal of 
ingenuity, and a perfect knowledge of lines and levels, to make it move over the ground 
in a proper manner. No two pieces of land being exactly alike, renders it still more 
difRciilt to set out a water meadow ; but even if the figure of two pieces be alike, the 
inequalities of surfa^ will probably vary. Each meadow, therefore, requires a different 
design, unless the landowner makes up his mind to the heavy expenses of paring off banks, 
and filling up such hollows as may be necessary to reduce it to some regular method ; 
the construction to be varied according to the nature of the ground. This constitutes 
the dififerUnce between the water meadows of Berkshire and Devonshire. Those of the 
latter are upon small streams carried .round the sides of the hills, ami are chiefly catch- 
wnrk i those of the former, being near large rivers and boggy ground, are thrown up 
into ridges to create a brisk motion in the water, and a:lso for the essential purpose ot 
draii^tg off all superfluous moisture, which might be injurious to the grasses when 
sliut up for feeding or mowing- Where there is much floating to be done with a little 
water, or rather where the great fall of a small stream will admit of its being carried 
over a vast quantity of ground and used several times, it is desirable to employ it in such 
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a way as that the earthy particles it may contain may be deposited as equally as possible 
over the whole surface to be irrigated. But it is to be observed, that this mode of applying 
water must not be exhibited as a perfect model. If it should answer the purpose of a 
coat of manure, upon such an extent of ground, it is all that can be expected, and will 
amply repay the expense. Losing fall is wasting water. 

44;15. The drains qf a water meadow require no greater declivity than is nccessarv to carry the water 
hrom the surface : therefore the water ought to be collected and used again at every three feet of the foil, 
if it be not catch.work. It is sometimes dilflcult to do this in bed.work meads ; but where the upper part 
of the meadow is catch.work or in level bcd.«, and the lower part not too much elevated, it may be done. 
By collecting and using the water again in the same piece of ground before it falls into the brook, a 
set of hatches is saved ; and it is not necessary to be very particular about getting the upper part into 
high ridges, since that part of the meadow which is near the hatches generally becomes the best, and 
the lower end of the held, being often the wettest or most boggy in Its original state, requires to be 
thrown up the highest If the land is of a dry absorbent nature before floating, it is not necessary tliat 
it should be thrown up into high beds, but merely as much inclined as will give the water a current 

44;3(). Inelmed planes arc absolutely necessary for the purpose cf irrigatwn. To form these between 
straight and parallel lines, it is necessary to dig away land where it is too high, and move it to those 
places where it is too low, to make such a uniformity of surface. The ncw-inadc ground will of course 
settle in hollows proportioned to the depth of loose matter which has been rcccntlv put together, but 
this settlement will not take place until the new soil has been completely soaked and dried again; 
therefore these defects cannot be remedied before the second or thini year of watering : it wIU there- 
fore require more skill to manage a water meadow for the first three or four years, than allerwards. 

4437. Vroperly to construct a water meadow is much more difficult than is commonly 
imagined. It is no easy task to give an irregular surface that regular yet various figure 
whicli shall be fit for the overflowing of water. It is very necessary for the operator to 
have just ideas of levels, lines, and angles ; a knowledge of suiierficial forms will not be 
sufficient; accurate notions of solid geometry (obtained from theory or practice) are 
absolutely necessary to put such a surface into the form proper for the reception of 
water, without the trouble and expense of doing much of the work twice over. {Obs» 
on Irri^alioUi ^c.) 

44f38. As an example of irrigating a meadow from both side^ of a river^ we take the following case from 

Bohweir.s treatise. From the upper part of 
the grounds, two main drains {fig. 684. <i, n) 
aie lonncd at right angles to the river, one 
running north, the other south, across the 
mcMdow, to within about six yards of the fence 
diti'hcs whicl) surround it {b) and are used for 
tail drains , by means ol these fence ditches 
the water is discharged into the nver. A 
wear erected aeros»» the river forces the 
water into either of the main drains, which 
is done by shutting the other wear close. 
WJien there is not water enough, or it is not 
convenient to water both narts of the mea- 
dow at once, by shutting ^lo$o one of the 
wears, the current is forced into that main 
whose wear is open, thence to be conveyed 
through the trenches over the panes, to water 
that side of the meadow ; then by shutting 
that, and opening the other, the op}>ositc main 
IS filled, and by means of the trenches that 
side of the meadow is watered in the same 
manner ; and lastly, by .shutting them both, 
and opening the river wear, the water flows 
in its usual course, and the land on both sides 
is laid dry. From the main drains (o, a) the 
water flows along the highest part, or crowns of the ridges in the trenches (c), and is earned off to the 
tail d-raina by the trench drains (d). . . ^ l « l 

4439. As an example of an irregular surface watered from one side of a river y we shall have recourse 

to the same author There is a wear 
{fig- <585. e) erected across the river, 
and anothpr across the hcad-main (a), 
from which proceed three main ana 
branch trenches {g, g. jr, and /, /}, 
which water the whole meadow. 
There is a tail drain (6) for carrying 
off the whole of the water by means 
of the drain trenches (d. d). The 
water, having thus passed over the 
field, is returned to the river by the 
tail drain already mentioned. When 
it is desired to withhold the water, the 
^ wear of the head main {a) is shut, and 
that of the river {e) opened. It will 
be observed, that in this design there 
are branch trenches (/, /)♦ and vari- 
ous gutters (A, A), taken out of the 
ends of some of the trenches, to Carry 
the water to the longest corner of the 
panes, and sometimes taken out of 
different iiarts of the trenchea, to water 
some little irregularities in the pahMi 
which, without such assistance, would 
not have any water upon them. Thdre 
is 0 sluice (i) erected at the end of one of the small mains, to force the water into the branch ttWheh 
adjoining (f), that being the highest ground. 
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«40. A wery complete piece qf irrigation{fig. was formed for the Duke of Bedford, by Smith, at 
Pritftley. Ibc water is supplied trom a brook (a), to a mam fc^er, with various ramiduations {b, b) } the 
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surface is formed into ridges (c, r), over which the water flows, and is carried off* by the drains in their 
furrows (rf, d), to the mam drains (e. «), and to the brook at difTerent places (/, /). There arc bridges 
(g) over the main feeders, small arches over the main discharging drains (A), and throe hatches (i). 

4441. As an exennpte qf catch-vtork waterings we may refer to a case 687.), given in a recent work 



by John Brown. {Treal^e on Irrigation^ 1817.) In this the field of operations being on the strep side of a 
hill, a main carrier Is ftoin the sluice (o), directly across the dcclivfcy (6), and lateral feeders (c) taken 
one fVom It at regular distances. These feeders have Bto|M of turf, at regular distances (d), by which 
means the water is dispersed. After watering a s{)ace of from twenty to forty feet in breadth, it is again 
collected by the small drains in the furrows, and returned lower down to another feeder. The advan- 
tage of this method, Browne observes, relates more materially to the sides of hills, and to porous soils 
that are by some thought incapable of being watered. The chief point is to get the water to the highest 
level possible; and in case the soil be porous, one main carrier only will require puddling, in order to 
prevent the water from sinking away : when that is done, no difficulty whatever is found in taking it in 
Bmall streams vertically, or directly down the slope (c), and putting stops (d) to arrest its process occa- 
sionally, which will throw it on each side ; and when those stops are placed one above another, ft will 
have the e^t of spreading the water on the landj somewhat similar to a fan when extended. The 
stops need only be sods or turfs, one laid Icngthway.s in the gutter, and one across It, which may be raised 
Or lowered according to the declivity : these sods or turfs will require probably a small wooden peg to 
fasten them at first ; and by the time the land requires a second watering, the roots of the grass will have 
sufffcientfy fastened them ; and they ne«I not bo removed, unless occasionally for the purpose of watering 
arty separate part below, when the stream may be too small to water tlic whole piece at once ; and the 
snsidl cuts for conveying the water will be less expensive in cleabing, net being so liable to choke upas 
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thoM carried on what i« termed horizontal or level gutters. In some places in Essex, it is the practice to 
irrigate during winter by means of the water of occasional floods. Sometimes this water is obtained from 
the ditches along the sides of the roads, Aid from the drainages of villages ; and m these cases is more or 
less enriched by earthy materials. 

4442. Js an example ^ the benefit of fioodingt we refer to Loch JCen, in Kircudbrightshire, tlie most 
striking instance known in Great Britain of advantage l^ing derived fVom the inundations of a lake. 
At the head of that beautiful piece of water, there is a flat id about ‘J4() statute acres, which is rendered, 
by flooding, one of the richest spots in Scotland. Many acres in it produce at the rate of three tons of 
hay each, and some parts of it have been croiipcd with gram foi twenty.flvc years in succeiaion, without 
any manure, except what it receives ftom the inundations it experiences. These, however, leave behind 
them a variety of enriching substances. {.Stalisiical Account qf Scotland^ vol. iv. p. 260.) 

4443. FloaXing vpwards^ The ancient and now obsolete practice of flooding, or, as 
it was termed, of floating upwards, was practised in various parts of tiic kingdom. For 
that purpose, the water was penned, in time.s of floods, by means of a dam or floodgate 
across the bottom of the meadow or flat to be watered. The waters were not suffered 
to remain long upon tJie land, but were let off as soon as it was judged that they had 
deposited their sediment. The benefit arising from this metliod of using floodwaters, it 
is said, was considerable ; but when the improved mode of irrigation by floating ridges 
was introduced, and found more advantageous, the other was discontinued. {MarshaCs 
Midlaml Counties, Minute 27.) 

4144. Watering land by machinery. If the land be put in a proper form for irrigation, 
and supplied with a good stream at proper seasons, tliere can be no difference from the 
method of getting it on the surface ; and if all other circumstances are equally favour- 
able, llie same fertility may be expected from water tlirown up by a drain-mill, as from 
tliat wliich runs from a brook. (Sniith*s Observations on Water Meadoivs, &c. p. 93.) 
A cheap and effectual power for raising water in sufficient quantities to flow about ten 
acres at a time, would be an invaluable acquisition ; for a productive water meadow is 
probably the true mark of perfection in the management of a farm. (Middlesex Report, 
p. saa.) 

4445. Sea water. Smith suggests the idea of employing machinery to raise not only 
fresh but even sea water for irrigation. (Observations, p. 87.) It is well known how 
much all kinds of stock are improved by salt marshes, and how beneficial to them is a 
moderate quantity of saline matter. There are many parts of the kingdom where, by 
the aid of macliincry, tliese advantages might be obtained at a moderate expense. 
(Code.) 

4446. The expense of irrigation varies according to the nature of tlie work. Where 
the catch-work system is practicable, in favourable situations, the forming may be done 
as low as ten shUlings per acre. This facAis, in many cases, decisively in favour of this 
natural and simple mode, which requires also much less water, and often answers fully 
as well as flat flooding. (General Report, vol. ii. p. 598.) The expeusa of bed- work, 
as it is called, is, however, considerable. If the ground to be flood^ be smooth on its 
surface, or in regular ridges, and if the water can easily be brought to tlie meadow, with 
a temporary wear, supposing the extent to be almost twenty acres, it may be done at flrom 
51. to lew. per acre : but if tlic land be of large extent, witli an irregular surface ; if 
a large conductor and a proper wear shall be required, with hatches both in it and also 
in the feeders; and if the aid of a professional person, to lay out and oversee the work, 
be necessary (which is generally the case), the expense will vary from 10/. to 204 per 
acre. (General Rej)ort, vol. ii. p. 598.) Nay, in Wiltslure, where they are anxious to 
have their meadows formed in tlie most perfect manner, with that regularity wliich the 
nice adjustment of water demands, the expense per acre has amounted to 404 (SmUh*s 
Observations on Irrigation, p. 56.) 

4447. Objections to trrigeUion have been made on the supposition that it renders a 
country unhealthy ; but as the water is contimially kept in motion, this is not likely to 
be the case, and indeed is found not to be so in Gloucestershire, Lombardy, and other 
places wliere it is extensively practised. It is also thought that though the produce may 
be increased, it becomes in a few years *of so coarse a nature, mixed witli rushes and 
water plants, that cattle frequently refuse to eat it ; and when they do, their appearance 
proclaims that it is far from being of a nutritious quality, (Rutland Report, p. 114.) 
But this objection is never applicable to meadows skilfully made and properly managed; 
and whenever the grasses aie coarse, if intended for hay, they should be cut earlier. 
Rushes and water plants are proofs that the meadow lies too flat and is ill managed. 


(Code.) 

4448. The jmncipal impediments to irtigoHon are the claims of different individuals on 
one stream, as millers, canal owners, &c. ; the intermixture of property and interests ; 
and the existence in some cases of adverse lea-ses. 

4449. The formation and arrangement of surfaces for irrigation, however simple in 
principle, is in practice one of the most difficult operations of agricultural improvement 
Whoever, therefore, contemplates extensive and intricate works of tliis kind will find it 
desirable to call in the assistance of a professor and contractor of reputation. lu Glou- 
cestershire there are a class of men known as “ flooders,” who have under them a com- 
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pany of men accustomed to every p^rt of the work, and who accompany their chief to 
execute works in any part of the country. • 

Sect. II. Warping, or the Im]}rovement of Land by muddy Water. 

4450. Warping is a mode of fertilising lands by depositing a coat of mud on tlieir 
surface. This may be practised on the borders of large rivers and estuaries into which 
sea tides flow, or where floods arc frequent; provided, however, that in either case the 
waters contain alluvial matters in a state of suspension. According to the best inform- 
ation that can be obtained (^Marshal, in R, Econ. (f York., 1788. Lay, West Hiding Re- 
port, p. 171.), warping was first practised on the banks of the Humber, by one Barker, 
a small fanner at RawelifF, between 1730 and 1740: it was afterwards extended by 
Richard Jennings, of Armin, near Howden, in 1743; but, till about the year 1753, it 
was not attempted by any other person. It was first brought into notice by Marslial, 
in 1788, and subsequently in the Report if the West Riding of Yorkshire, and is now 
practised by various proprietors and fanners on tlic Humber, the Trent, and tfher rivers. 
It has been long practised in Italy in a manner something different from that employed 
in this country. It may be considered as of Egyptian origin. 

4451. The theory of warping is thus given by Arthur Young : — 

4452. The water of the tides that como up the Trent, Ouse, Dun, and other rivers which empty them- 
selves into the great estuary of the Ilumbcr, is muddy to an excess ; insomuch that in summer, if a 
cylindrical g1a.s9, twelve or fifteen inches long, be tilled with them, it will presently deposit an inch, and 
sometimes more, of what is culled warp Where this warii tomes from is a dispute: the Humber, at >ts 
mouth, is clear water ; and no floods in the countries washed by the warp rivers bring it, but, on the con- 
trary, do much niischiefby spoiling the warp In the very driest seasons and longest drougiits, it is best 
and must plcntif^ul. The improvement is perfectly simple, and consists in nothing more than totting m 
the tide at high water, to deposit the warp, and permitting it to run off again as the tide falls : this is Uie 
aim and effbet • but to render it efticacious, the water must be at eommaud, to keep it out and let it in at 
pleasure; so that there must not only be a cut or canal made to join the river, but a sluice at the mouth 
to open or shut, as wanted : and, that the water may be of a jiroper depth on the land to be warped, and 
also prevented fiom flowing over contigiiou,s lands, whether cultivated or not, banks are raised around the 
fields to be warped, from throe or four to six or seven feet high, according to circumstanceA Thus, if the 
tract be large, the canal winch takes the water, and which, as in irrigation, might be calleil the grand 
carrier, may be made several miles long : it has been tried as far as four, so as to warp the lands on each 
side the wliolc w'ay, and lateral cuts made in any direction for the same puriiose; observing, however, 
that the effect lessens as you recede from the river , that is, it demands longer time to deposit warp enough 
for producing benefit. 

4453. The effect of warping is very tliffcrent from that of irrigation : for it is not the 
water that w'orks the cflect, but the mutl ; so that in floods and in winter the business 
ceases ; and it is not the object to manure the soil, but to create it. The nature of the 
land intended to be warped is not of tlie smallest consequence : bog, clay, sand, and 
peat, arc alike«eligililc ; Jis the warp raises it in one summer from six to sixteen inches 
thick, and in the hollows or low places, two, three, or four feet, so as to leave the whole 
piece level. Thus a soil of any depth you jilease is formed, which consists of mud of a 
vast fertility, though containing not mucli besides sand and gravel. 

4454. The method of executing t/ie work is described in the following manner by Lord 
Hawke, in The Agricidtural Survey of the West Riding of Yorkshire: — 

4455. The land to oe warped must be banked round against the river. The banks arc made of the earth 
taken on the spot from the land : they must sluiic six feet ; that is, three feet on each side of the top or 
crown of the bank, for every foot perpendicular of rise : their top or crown is broader or narrower, accord- 
ing to the impetuosity of the tide, and the weight and quantity of water, and it extends from two feet to 
twelve : their height is regulated by the height to which the spring tides flow, so as to exclude or let them 
in at pleasure In these b.xnk8, there arc more or fewer openings, according to the size of the ground to 
be warped, and to the choice of the occupier ; but in general they have only two sluices ; one called the 
floodgate, to admit, the other, called the dough, to let off, the wa^er gently ; these are enough for ten or 
fifteen acres When the spring tide begins to ebb, the flfiodgate is opened to admit the tide, the dough 
having been previously shut bv the weight of the water brought up the river by the flow of tne tide. As 
the tide ebbs down the river, the weight or pressure of wat'"^ being taken from the outside of the dough 
next the river, the tide water that has been previously admitted by the floodgate opens the dough again, 
and discharges itself slowly but completely through it The doughs arc walled on each side, and so con- 
structed os to let the water run off, between the ebb of the tide admitted and the flow of the next ; and 
to this point particular attention is paid. The floodgates are placed so high as only to let in the spring 
tide^ when Oj^ned : they are placed above the level of the common tides. Willows arc also occasionally 
planted on the front of the banks, to break the force of the tides, and defend the banks by raising the front 
of them with warp thus collected and accumulated ; but these willows inust never be planted on the banks, 
as they would destroy them by giving the winds power to shake them. 

4456. The season for warping begins in the month of July, and continues during the 
sumflier ; and as this sort of business can only be performed at that season, every occasion 
of having it executed should be embraced, by having the work in perfect repair, that 
every tide may be made to produce its full cfTect. With regard to the advantage of doing 
this wbrlc in the summer months, it may be remarked that at these times the lands not 
bnl^ become the soonest dry, a circumstance which must always fully take place before 
the process of cultivation can be carried on ; but the tides are less mixed with fresh water, 
in %^hich condition they are constantly found tlic most effectual. 

4457. The expense of this mode of improving lands must diflTer much in diflTerent cases, 
according as the circumstances of situation and distance vary ; but it can seldom exceed 
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12/. or 1.5/. the acroi according to Young, and in most instances it must bo greatly below 
such estimates. • 

4458. That no estimate can be made without viewing the situation qf the lands to be warped^ and the 
course and distance it will be nccessarjr to carry the warp to such lands, is remarked by Day, in the Agru 
cultural Survey of the same district 1st, The situation of tlic lands must be considered : 2d, The quantity 
of land the same drains and doughs will be sufficient to war}., 3d, The expense of building the doughs, 
cutting the drains, embanking the lands, &c. An estimate of these expenses being made, it will then be 
necessary to know the number of acres such doughs and drains will warp, before any estimate can be 
made ; as the greater the quantity of Land the same doughs and drains will wan>» the lighter the expense 
will be per acre. In Day’s opinion, there is a great deal of land in the country capable of being warped 
at so small an expense as IVom 4f. to 8/. per acre, which is nothing in comparison to the advantages which 
arise from it He has known land raised in value by warping, lirom 51. to upwards of 4t)/. and 50/. per 
acre. The greatest advantages arise upon the worst land, and the more porous the soil the better, as the 
wet filters through, and it sooner becomes fit for use. The advantages of warping arc very great ; as, 
after lands have been properly war}>ed, they are so enriched thereby that they will bring very large crops 
fbr several years afterwards without any manure: and, when it is necessary, the lands might be warp^ 
again, at a very trifling expense, by opening the old drains, and would bring crops in succession for many 
years, with very little or no tillage at all, if the lands were kept free from quick grass and other weeds, 
which must be the case in all properly managed lands ; besides, the drams which are made for the pur., 
pose of warping arc the best drains that can be constructed fur draining tlic lands at the time they are not 
used for warping, which is anotlier very great advantage in low lands. 

4459. The best mode of cultivating neu^xmtrjjed land must depend principally on tlie 
nature of the warp and of the subsoil. In the Code of Agriculture it is recommended to 
sow it with clover, and to let it lie under that crop for two years, in order that it may be 
brought into a state fit for corn. Even though fallowed, it docs not answer to sow land 
with wheat immediately after it is warped ; but after white or red clover for two years, 
a good crop of wheat may generally be relied on. Nor is it proper, when land is warped, 
to plant it with potatoes, or to sow it with flax, being at first of too cold a nature ; tliough, 
if tlie land be not too strong for potatoes, these crops may answer, after it has been for 
two or three years in cultivation. In the quality of warped land, there are most essential 
diflcrenccs ; some will be very strong, and in the same field some will be very friable. 
The land nearest the drain is in general the lightest, owing to the quantity of sand that 
is deposited as soon as tiie water enters the field : the land farthest from the drain is in 
general the best. The produce of warped land varies much, but in general it may be 
stated as abundant. (Code, 315.) 

Subsect. 1. Irrigation of Arable Lands, and Subterraneous Irrigation* 

4460. The irrigation of arable lands is universal in warm countries, and even in the 
south of France and Italy. The land is .laid into narrow beds, between which the 
water is introduced in furrows during the growth of the crop, and absorbed by the soil. 
In other cases the crop is grown in drills, and the water introduced in 4he furrow be- 
tween each row. In this mode of irrigation no collecting drain.s are required, as the 
whole of the water laid on is absorbed by the soil. Tlie principal expense of the opera- 
tion is that of preparing the lands by throwing the surface into a proper level or levels. 
The main or carrier i.s conducted to the higher part of the field, and tlic rest is easy. 
A particular description of the practice, as carried on in Tuscany, is given by Sigismondi. 
(Agr. de la Toscane.) Some account also of tlie practice in Italy and the East Indies 
will be found in our outline of the agriculture of these countries. (267 and 921.) In 
the General lieport of Scotland, vol. iii. j). 361. it is stated, that a field of waste land, which 
had been flooded during winter with stagnant water, was thus, without manure, rendered 
capable of yielding a good crop of oats; but this is more of the nature of warping than 
of that description of irrigation whicli is jiractised in w arm countries on arable lands, 
during tlie growth of tlie crop. 

4461. Subterraneous irrigation appears to have been first practised in Lombardy, and 
first treated of by Professor TTiouin. (Annales du Musie, &c.) It consists in saturating 
a soil with water from below, instead of from tlie surface, and is effected by surround- 
ing a piece of ground by an open drain or main, and intersecting it by covered 
drains communicating with this main. If the field is on a level, as in most cases where 
the practice is adopted in Lombardy, nothing is more necessary than to fill the main, and 
keep it full till the lands hav^ been sufiiciently soaked ; but if it lies on a slope, then the 
lower ends of the drains must be closely stopped, and the water admitted only into the 
main on the upper side ; this main must be kept full till the land is soaked, when the 
mouths of the lower drains may be opened to carry off the superfluous water. The 
practice is applicable either to pasture or arable lands. 

4462. In Britain, subterraneous irrigation has been applied in a very simple manner 
to drained bogs and morasses, and to fen lands. All that is necessary is to build a 
sluice in the lower part of the main drain where it quits the drained grounds, and In 
dry weather to shut dowm this sluice, so as to dam up the water and throw it back into 
all the minor open drains, and also into tlie covered drains. This plan has been adopted 
with success, first, as we believe, by Smith, of Swineridge Muir, in Ayrshire, and subse- 
quently by Johnston, in the case of several bog drainages executed by him in Scotland* 
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uHcrauuii w lu uoai ii over wim coarse giavei lo me aepin or at least eighteen inches : or. what is nr#* 
ferablc, chalk and flints with gravel ; or, best of all, to causeway or pave it. It is also very desirable 

J to pave or gravel the sur- 

face for the breadth of at 
leasrtwo yards round the 
pond, in order to prevent 
the cattle from poaching it 
when they come to drinL 
4412. On clayey soils an 
economical tnode qf form- 
inff iHinds is often adopted, 
where gravel or stone tbr 
paving is scarce. It consists 
in employing the horse-shoe 
form as the ground plan of 
the excavation, and cutting 
all the sides steep, or at an 
angle of 45 or ^ degrees, 
except the part answering 
jg^th^ h^e^^ sljoe 

f which^s generally ^arlc^ 

/ * fence, or a few trees. 

L *> The disadvantage of such 

'v ^ ^§7 S ponds is, that one is re- 

^ quired for every field, or at 

least for every tw'o fields: 

whereas a pond sloped on all sales may supply four fields, or even a greater number, {fig, ^).) 

447& The Glmicestershire pontis arc made either of a .square or a circular shape, and generally so situ- 
ated as to turiiisn a supply to four fields, (fig, GSO.) Three layers 
of clay, free from the binallcst stone or ^avel. arc so worked In 
as to form an impenetrable remimt. The whole is afterwards 
covered with sand, and finished with pavement. {Oloucestershtre 
Report^ p 31 ) 

4474. The Derbyshire artficial mcerSy or cattle ponds, are made 
in their dry rocky pastures, with great success. Having selected 
a low situation for the purpose, they form an excavation ten or 
tw'cnty yards across, and spread over the whole a layer, about five 
inches thick, of reftisc slaked lime and coal cinders^ then they 
spread, trample, and ram down a stratum of well tempered clay, 


of clay, in a similar manner, of the same thickness ; the whole 
of the bottom and edges of the meer is then paved with rubble 
stones : and small rubble stones, sever.Tl inches thick, are spread 
upon the pavement. {Derbyshire iteporty vol, i. 4S4.) 

4475. The situation of field pondSy where praAicable, should be 
at the intersection of fences, so that one may serve as many fields 
as possible. This, however, cannot be the best situation in every ease, because it mav happen that water 
cannot there be collected. At the same time a low situation is not always desirable, because it may be so 
circumstanced that too much dirty water may run into it during rains. 

447G Trees are frequently planted i ound pondSy and with seeming propriety, as their eflbct Is beautiftil, 
and they shade the water from the direct influence ofthc sun during summer ; but In autumn their leaves 
certainly tend to render the water impure for a time. As most leaves arc of an astringent quality, perhaps 
there may be no injury sustained by Cattle from drinking such water at first, but after some time the 
leaves begin to decay, and occasion a sort of fermentation, which, till it subsides in the beginning of ftosty 
weather, renders the water somewhat unhealthy and very unsightly. Leaves therefore ought to be drawn 
off with long open rakes as they fall from the trees. 



4477. WeUst wliere no better method of procuring water can be devised, may be re» 
sorted to, both for fields and farmeries ; but the great objection to them is the labour 
required to pump up or otlierwise raise the water, and the consequent risk of neglect. 
Before proceeding to dig a well, it ought first to be determined on whether a mere 
reservoir for the water which oozes out of the surface soil is desired or obtainable, or a 
perpetual spring. If the former is tlie object in view, a depth of fifteen or twenty feet 
may probably suffice, though this cannot be expected to afford a constant supply, unlosa 
a watery vein or spring is hit on ; if the latter, tlie depth may be very various, tliere bein|( 
instances of 300 and 500 feet having been cut through before a permanent supply of abater 
was found. {Middlesex^ Surrey and Hampshire Reports*) 

4478. The art qf welbtiigging is gienerally carried on by persons who devote themselves exclusively to 
that department. The site being fixed on, the ground-plan is a Circle, generally of not more than six «r 
eight feet in diameter : the digger then works down by means of a small short-handled spade, and a amw 
implement of the pick-axe kind; the earthy materials being drawn up in buckets by the hand or a wind- 
lass, fixed over the opening for the purpose. Where persons conversant with this sort of Imsin^ are 
employed, they usually manage the ^hole of the work, bricking round the sides with great famhty and 
readiness ; but in other cases it will be necessary to have a bricklayer to execute this part ot me busing 

4479. SSleining. There are two methods of building the stone or brick within the well, which is called 
thesteining. fn one of these a circular ring is formed, of the same diameter as the intended well: aiw 
the timber of which It is composed is of the sise of the brick-courscs with which the well is to w llne^ 
The lower edge of this circle is made sharp, and shod with iron, so Uiat it has a tendency to cuHnto ^ 
ground : this circular curb is placed flat upon the ground, and the bricks are built upon it to a conmenuw 
height, like a circular wall. The well-digger gets witnin this circle, airf **[?* 

bottom 1 the weight of the wall 4hen ^rces the kirb and the brickwork with which it is }peM to desoeid 
fhto the earth, and as fastjt the earth Is removed it sinks deeper, the mculat brick wall b^c inmeasM 
lit raised at m (list ailiilnks down ; but when ft geto very deep^ it will sink no longer, puttcutoiiy IT 
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it passes through soft strata ^ m this case« a second kirb of a smaller site Is sometimes begun within the 
first When a kirb will not sink ftom the softness of the strata, or when it Is required to Stc^ out water, 
the bricks or stones must be laid one by one at the bottom of *00 work, taking care that the work is not 
left unsupported in suth a manner as to let the bricks fall as they arc laid : this is called undcr.pinning 

■'4480 Jvosfioiw oir WeU diggers experience sometimes great difficulty from a noxious air which fills 
the well, and sufibcates them If they breathe it The usual mode of clearing wells of noxious air is, by 
means of a large pair of belloiss, and a long leathern pipe, which is hung down into the well to the bottom 
and flresh air fori e$l down by working the bellows 

4481 I'he use t^f the au^er is common in well.digging, both in ascertaining before commencement the 
nature of (he strata to be Jug into, and also in course of digging for the same purpose; and because, by 
twring in the bottom of a well to a considerable depth, the spring is sometimes hit upon, and dig^ng ren- 
dered no longer necessary 

4482. The use of the borer alone may procurean adequate supply qf water in particular situations This 
mode appears to have been long resorted to in this and other countries From what wc have already 
stated as to the disposition of strata, the conditions requisite for its success will be readily conceiveil , 
VIS. watery strata connected with others on a higher level the pressure of the water contained in the 
higher parts Of such strata on that in the lower wiU readily force up the latter through any orifice, how- 
ever small All that is necessary, therefore, is to bore down to the stratum containing the water, and, 
having completed the boro, to insert a pipe, which may either be left tc overflow into a cistern, or it may 
terminate m a pump In many cases, water may be found in this way, and yot not in sufhcient quantity 
and force to rise to the surface, in such cases t well may be sunk to a certain depth, and the auger-hole 
made, and the pipe inserted in it in the bottom of the well From the bottom it be pumped up to 
^e surface by uy of the usual modes 

4483 As an emmple qf well-dtggtng combined with borings we give that of a well dug at a brewery at 
Chelsea, Middlesex, In 1793 Tt^ situation was within 20 or 30 feet of the edge of the Thames, and the 
cl^th 39t feet, mostly through a blue clay or marl At the depth of nearly fifty feet a quantity ot loose 
coal, twelve inehcs m thickness. Was discovered and a little sand and gtavcl was found about the same 
The weH-diggcr usually bored about ten, fifteen, or twenty feet at a time lower than his work as 
he wept on , and on the last boring, when the rod was about fifteen feet below the bottom of the well, the 
man felt, as the first siwal of water, a rolling motion, something like the gentle motion of a coach passing 
over pavement:^ upon ‘ffttt continuing to bore, the wjfter presently pushed its way by the side of the auger 
with great force, scarc^y allowing him time to withdraw the borer, put that and his other tools into the 
bucket, and beurawn up to tue top of the well The water soon rose to the height of two hundred feet 

4484k In a case which occurred in digging a well at Dr Darwin\ near Derby, the water rose so much 
higher than the surface of the ground, tliat, by conffnmg it in a tube, he raised it to the upper part of the 
house. (Bees*s Cyclopwdta, dtt Wellt and Derbyshire Rep ) 

4485 The process ^ bonng the earth for spnnq water has of late been practised, with 
gireat success, in various parts of England, chiefly by a person named Goode, of Hunt- 
inigdon. In the neighbourhood of London, many fountains of pure spring-water have 
lately been obtained by these means. Wc may particularly name those at Tottenham, 
IVtiddlesex, and Mitch^, Suirey, both of which afford a continuous and abundant flow 
of water, at one time equal to about eight gallons per minute, but now reduced to a much 
smaller Quantity) in consequence of the great number of holes that have been bored into 
the supplying strata. 

4486. Theoperathn qf borsi^for water [Jig b91 ) Is thus performed —The situation of the intended well 

being determined on, a circular hole is 
generally djujor the ground, about six 
or eight fdKdcep, and five nr six feet 
wide In the centre of this hole, the 
boring is carried on by two workmen, 
assisted by a labourer aboi e {Jig 691 ) 
1 he implements used may either be 
those of Goode, already described 
(4 2507 ) as the best, or any otlier in- 
struments In repute Tor variety’s 
sake, we shall here describe the pro. 
cess by the instruments formerly in 
most general use about London. 
The handle {fig 691ra] hfiirf hg a fe. 
male screw in tne bottom of its iToii 
shank, a Wooden bar or rail passing 
through the socket of the shank, and 
a Tuig at top, IS the general agent, to 
whlon all the boring implements are 
to be attached ^ cnisel (A) is 
flnt mPlo>ed, and Connects#! to this 
hau<»e by its screw at top If the 
gfrand is tolerably soft, the weight 
of the two workmen, bearing upon 
the cross-bar and occasionally forcing 
It round, will soon cause the chisel to 
penetrate, but If the ground is bard 
pr strong, the workmen strike the 
dhisel down with re|leated blUps, so 
ju to pipk thhhr way, often cm^ng 
fthelf sltunbon by Walking round, 
which breaks the stohe, 0# other 
hard substanoas, that may hapfseu 
to obstruct Its progress. 

4487. The labour is very tton-* 
siderabfy reduced by means of 
an elastic wooden pole pl&ced 
jht down, and attached to the 
rifkg of tlMT handle. This pole is usually made fast at one end aa a fulcrupsi hy being 
set iilta ^ heap of heav/ioose stones; at the ether end the khov^ gives it a slight up 
gid down vltoting motion^ corresponding to the beating Biotiot^l^ the workmen belotr^ 
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by whicb means the elastddty of the pole in rising lifts the handle and picker, and 
thereby very considerably diminishes the labour of the workmen. 

4488. When the hule has been sthus opened by a chisel, as far as its length would 
permit, the chisel is withdrawn, and a sort of cylindrical auger (t) attached to the 

. handle (a), for the pur- 

692 pose of drawing up the 

dirt or broken stones, 
which have been disturbecl 
by the chisel. A section 
of this auger (</) shows tile 
intei nal valve. The auger 
being introduced into the 
hole, and turned round by 
the workmen, the dirt or 
broken stones will pass 
thiough the aperture at 
bottom (sl^nm at e), and 
fill the cylinder, which is 
then drawn up, and dis- 
charj^d at the top of the 
aug(% the valve prevent- 
ing escape at bottom. 

449{^. In order to pene^ 
trate daeper into the ground^ 
an iron rod (/) is now to 
bo attached to the chisel 
( 6 ), bj screwing on to its 
upper ond, and the rod is 
also fastened to the han- 
- V die (a), by Screuing into 

its socket. The chisel, liaving thus liecoittc lengthened by the addition of the rod, is 
again introduced into the hole, and the opci4tion of picking or forcing it down is car- 
ded on by the woikrncri as before. When the ground has been thus perforated, as far 
as the chisel atnl its rod \vill reach, they must be witbdiawn, in order agdiu to introduce 
the auger (c), to collect and bring up the rubbish, which is done by attaching it to tlie 
iron rod, in place of the chisel. Thus, as the hole beconftes dfij^ned, oth^ lengths of 
iron rods are add«^dy W connecting them together (/ and g wbenJoined form A). The 
necessity of frequent^ withdrawing the rods fiqpi the hole, org^ to collect the mud, 
stones, Ur rubbish, and the great friction pioduccd by thc>rubbin|| of ^e against 
its sides, as WfeU as tlic lengths of rod^ augmenting in the tiroj^^s gf the operation, 
sometimes to the extent of several hundred fett, render it extromely inconvenionf, if not 
impossible, to raise them by hand. A tripedal stipidard is theiefbre generally Corfetr'Uctcd, 
by '^ihrec scaflblduig poles tied tdgethei, over the hole from the centre^ of 

which a wdieel and axle* or a pifi* of pulley blocks, are suspended for the putpo^ of 
hauling up the rods, and from wliich hangs a forked hook (t)» Thia ftirked hook is to 
be broiji^t dowm under the shoulder, near the top ^of each rpd, and i^^de fast to it by 
passing a pin through two little holes in the claws. The rotltai’e thus amwn up, about 
seven feet at a time, which the usual dis^cc betw'ecn caclf johvtr and at every haul a 
fork {k) is laid liorizontallyhver the hol^iWith the shoulders of the lower rod re^ng 
between its claw's, by which%neans the rodjt ar^ prevented from sinkii^ down into 
hole again, while the uppt^Jlength iv, unscrewed and renjoved*;- In'OttaCaitig and dte- 
Uiching these lengths of lodj'k wfcnch (l)t em^oyed, by which they ore tutved round, 
and the screws forced up to^eir fiim bes^i]^. ** ‘^^ * ’ “ 

4490. The boring is soiiieWies pcrfoimed for thC firstt ^xty or a hundred roet/-P 5 F 4^ 

chisel of twerand a half inches wide, and cleared out by aT gouge of tWo lund a quiurtoi'^ 
diameter, and then the hole is widened hy anotlicr tool (m). Ihia is merely a diioelj 
four laches wide, but with a gilicW (>i) put on at its lower part;^. for the purpose of kcepf 
ing itm>a perpendicular directiqfl ; the lowca part is no^intended fo pick, but < 64 ^ 
down Uie hole previously made, w 6 iji«f the sides bf the chisel opOratf 111 twq 

hole to four inches. The process, htn^ever, is ge^ierally performed at ope operic^^^y 

a chisel four inches wide [b), and a gouge of three inches and three (Quarters ( 0 ). ‘ 

4491 . Plaetng and dis^adng the (gng^s^ rt^ is^dfiri^\e\L'ry that to 

required to be introduced or withdrawn ana Jtjjs ^obvious that thia must of itSetf ba. 
tremely troublesome, independently of to labour-pf boring ; but yet the operatipD 
ceeds, when no unpropitious circumstances atten^ l6t, with a racJlIty almost increoabMi* > 
Sometimes, however, rocks intercept the way, wglah requiie great labodr to ^ 

but this is always eff^^d by picking, which 8loW|y .pulverises stone. ‘ TPhe 
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unpleasant circumstance attendant upon this business is, the occasional breaking of a 
rod in the hole, whicli sometimes creates a delay of many days, and an incalculable 
labour in drawing up the lower portion. #■ 

4492. When the water is obtained in such quantities and of such quality as may be 
required, the hole is dressed or finished, by passing down it the diamond chisel (o) : this 
is to make the side smooth previously to putting in the pipe. This chisel is attached to 
rods, and to the handle, as before described ; and in its descent the workmen continually 
walk round, by which the hole is made smooth and cylindrical. In the progress of the 
boring, frequent veins of w'ater are passed through ; but as these arc small streams, and 
perhaps impregnated with mineral substances, the operation is carried on until an 
aperture is made into a main spring, which will flow up to the surface of the earth. 
This must, of course, depend upon the level of its source, which, if in a neighbouring 
hill, will frequently cause the water to rise up and produce a continued fountain. But 
if the altitude of the distant spring happens to be below the level of the surface of the 
ground where the boring is efiected, it sometimes happens that a well of considerable 
capacity is obliged to be dug down to that level, in order to form a reset voir, into which 
the water ma|F'fiow, and from which it must be raised by a pump : while, i.i the former 
instance, a continued fountain may be obtained. Hence, it will always be a matter of 
doubt, in level countries, whether water can be procured which would flow near to or 
over the surface : if this cannot be effected, the process of boring will be of little or no 
advantage, except as an experiment to ascertain the fact. 

4493. In order to keep the strata pure and uticontaminated with mineral springs, the 
hole is cased for a considerable depth with a metallic pipe, about a quarter of an inch 
fiinallcr than the bore. This is generally made of tin (though sometimes of coj)per or 
lead), in convenient lengths ; and as each length is let down, it is held by a 
shoulder resting in a fork, while another length is soldered to it, by which 
means a continued pipe is carried through the !)ore as far as may be found 
necessary, to exclude land-springs, and to prevent loose earth or sand from 
falling in and choking the aperture. (Newton's Journal vol. vi. p. 146.) 

O - 4494. The mamwr of forcing down lengths (f cast’^irori pipCf efter the bore is 
formed^ is this ; — The pipe (fg. 693. a) has a socket in its upper end, in which a 
693 block of w^ood (A) is inserted. From this block a rod (c) extends up- ^94 
wards, upon which a weight (d) slides. To the weight (d) cords are 
attached, reaching to the top of the bore, where the workipan al- 
ternately raises the weight and lets it fall, which, by striking upon the 
block (6), beats down the pipe by a succession of strokes ; and when 
one length of pipe has by these means been forced down, anotlicr 
le'hgth is introduced into the socket of the former. Another tool for 
the same purpose (fig, 694.) is formed like an acorn, the point of the 
acorn strikes against the edge of the pipe, and by that means it is 
. forced down the bore. 

4495. W rought^iroUi copper, tin, and lead pipes, are occasionally used for lining the 
bore ; and as these are subject to bends and bruises, it is necessary to introduce tools 
for the purpose of straightening tlicir sides. One of these 
tools (fig, S95, a) is a bow, and is to be passed down the 
inside of the pipe, in order to press out any dents. ^Another 
tool for the same purpose (b) is a double bow, and may be 
turned round in the pipe for the purpose of straightening it 
all the way down. A pair of clams (c) is used for turning 
the pipe round in the hole while driving. 

4496. In raising pipes, it is necessary to introduce a tool 
to the inside of the ^ ipe, by which it will be gpg 
held fast. The pine-apidc stool for this pur- 
pose (d) has its surface cut like a rasp, wliich 

' passes easily down into the pipe, but catches as 
it is drawn up, and by that means brings the 
pipe with it. There is a sjlear for the same 
purpose (fig. 696) which easily enters the pipe 
by springing; at the ends of its prongs there 
are forks which stick into the metal as it 
drawn up, and thereby raise it. 

4497. Mr. Goode suggests the employment of 
long baskets with valves opening upward in 
their bottoms, for the purpose of (&awing water from these 
wells when the water will not flow over tlie surface ; also 
Jift-pumps, with a succession of buckets, for the same pur- 
pose. (Neu)ton*9 Journal, vol. 249,) 
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44 98. Jf&mmon has invented a neio apparatus for guiding the operation of boring, which 
■eems very iiigetiious ; but we are not aware that it has yet been adopted in practice. 
Engravings, accompanied by a copious description, will be found in the Mechanics^ 
Magaziney vol. iv. ; in which work arc also various other articles on the same subject. 

4499. (if the various modes qf raising waterfront deep wells, tJie pump is the most convenient, and the 
lever and bucket the most simple. When a constant supplj .<■ wanted from a very deep well, machinery 
Jig 697.) may be erected over it, and driven by an old horse or ass. While one bucket is dlling, the 



other IS emptying. In order to cfloct the filling of the bucket, the handle (A), which is of iron, is attached 
by iron swivel rivets, on which it readily turns, below the centre of gravity of the bucket (r\ In order 
that it may empty itself, a liori/ontal handle (rf) Is attached, which, w hen the filled bucket attains a certain 
height, IS caught by a hook (t) fixcil in the trough which conveys away the water raised (/) 'J’he horse 
or ass may be made to work in this machine without the attendance of a man, by the following training: 

• — Attach a bell to the lever of draught (A); use eye-bhnders to prevent tho animal Irom seeing whether 
or not any one is in attendance, and from becoming giddy by going constantly round Put the animal in 
motion, and the boll wnll not stop ringing till he stops. The moment he stops, and the bell ceases to ring, 
apply the whip severely Continue to do this every time the animal stops, till the two hours’ labour are 
completed , them unyoke and feed After one or two hours, or whatever period may be deemed necessary 
for re.st and refreshment, yoke again, and proceed as before Co on m this way for two days, and the 
terror of receiving cliastisoment when the bell cease.s to ring, will have fnghtened the animal into a habit 
of working two hours at a time without attendance. This mode is practised successfully iii France, 
Italy, and Siwin, {CotirSj ^r. Ait. Putt ii Pout ' ) 

4500. Pumps are of various kinds, as the lifting.pump; tlie forting-pump, for very deep wells; the 
suction pump , and the rotatory pumji, a recent invention for such as do not exceed thirty-three feet in 
depth, •ind of winch there are several varietie.s, but by far the best is that by Siebe. A good pump for 
urine pits or reservoirs, wiicrc the water is not to be raised above twenty.eight or thirty feet, is fhat of 
Robertson Buchanan, author of A Treatise on Hrattng hy Steam, (ic ; because this pump will raise 
drainings of dunghills, the contents ot cesspools, privies, Sec , or even water thickened by mud, sand, or 
gravel. The points in which it differs fiom the common pump, and by which it exetks it, arc, that it 
discharges the water below the piston, and lias its valves lying near each other. The advantages of this 
arrangement are : — that the .sand or other matter which may be in the water is discharged without in- 
juring tfie barrel or the pistoiuleatheis ; so tliat, besides avoiding unneces.sary tear and wear, the fiowcr of 
the ])ump is preserved, ami it is not apt to be (linnnishcd or destroyed in moments of extraordinary exertion, 
as IS often the case with the common and chain pumps . that the valves are not confined to anjr particular 
dimensions, but mav be made capable of discharging every thing that can rise in the suetion-piece without 
danger of being choked; and that if, upon any occasion, there should happen to be an obstruction in the 
valvcSj they arc lioth within the reach of a person’s hand, and maybe cleared at onre, without the disjunc- 
tion of uny part of the pump It is a simple and durable pump, and may be made either of metal or wood, at 
a moderate expense,” Where clear water only is to be raised, Aust’.s (of Hoxton) curvilinear pump is prci. 
ferabic t» the common sort. The advantages depend on the Curvilinear form of the barrel, which allows. 

and indeed obliges, tlic rod, the handle, and 
the lever on which it works, to be all in one 
piece. Hence simplicity, cheapness, precision 
of action, more water discharged in propor- 
tion to the diameter of the barrel, and less 
fret|uent rejiairs. {Repertory qf Arts, Jan. 
1821 ) Perkins’ squarc-barr^led pump is a 
powerful engine {Ijorsdon Journal, &c.) ; but 
this and other contrivances for raising water, 
though promising advantages, cannot of^i 
be made available by the improver, flrom tHelr 
Dot having come Into general use. 

4501 Siebe's rotatory pump {fig. 698.) ap. 
pears to us by far the best of modern iptprove- 
ments on tins machine. It is used foi' drawing, 
raising, and forcing all fluids and liquids, aira 
maytie worked by manual labour, steasHUorAny 
other power. By the rotation of a (a) 
having paddles or pistons (6) a vacuil||i'1* p^.f 
duccdwithin the barrel (c), and in consequence 
the water flows up the rising trunk <d) through 
the .space into the barrel, and as the paddles 
go round they force the water through an 
opening, which conducts it wherever it tnay 
bo wanted, and by that means produce^ a con. 
tlnual stream without an air vessel It Is cvi. 
dent that this pump may, by an ascending 
tube (e), and a cock on the horizontal spout 
(/), be used as a common pump, or a forcing 
pump at pleasure. (Newion*y Journal, vol il 2d senes, p 90.) 
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4502. An old but ingenious mode of raising water fr(m a well to the upper part of a house {Jig. 090) 

e 18 ^omctime8 adopted on the Continent. A post 

— - is fixed close to the well ; this i.i connected with 

' the opcfiing in the upper part of the house, where 

the water is to be uitrodiued, bv a fixed coni (a) 
^ wooden collar Q>) |s placed, and 
. ' slides Ircely from one end to the other: the bucket 

T rope is put through a hole in the collar, and over a 

pulley in the window in the upper part ot the houbc, 
[i ^ and thus the Vucket is first raised perpendicularly 

» y^y from the water in the well till it comes in con- 

' KfflTSSJ tract with the collar, when, the power being con- 

1 tinucd, the collar slides along the fixed rope till it 

U WB reaches the operator at the window. {iM&t. Col. dc 
' j iMj 1 ^^- MaihineSf &e.) 

4503. j-lrtificml springs. Marshal seeing 
of natural s[)rings, and ob- 

L Tjjai ^ serving the cUcr^ of subsoil drains, and 

same time, aware* of an ob- 
jection to roof w^ter, which, though more 
J a. wholesome, is seldom so well lasted as 

^ 1 H Ij spring water ; was led to the idea of form- 

1 1 ing artificial land spring to supply farm- 

LfJiJf-'A steads with yeater, in dry situations. Me 

— proposes arresting the rain-water that has 
^ i -- filtered tlirough the soil of a grass ground 

i . situated on the upper side of the buildings, 

e -3^-' — J ~ ~ ill covered drains, clayed and dished at 

the bottom, and partially filled with peb- 
bles or other open materials : thus con- 
veying it into a i>ell or cistern, in the 
manner of roof water : and by this means uniting, it is probable, the palatableness of 
spring water with the wliolesomcricss of tliat wliieh is collected immediately liom the 
atmosphere, 

4504. Water for common farm-yard and domestic jnn poses may be obtained in most 
situations, by collecting that which falls on the loofs of the farmery and dwelling-house. 
This is done by a system of gutters and pipes, which, for the faiinery, may lead to a 
cistern or tank under ground; and for the family, that from the roof of the dw'el ling- 
house may be conducted to a tub. According to Waistell, a suffici(‘nt supply of water 
has' been collected from the roof of a cottage to answer every purpose of the famil) during 
the dryest season, by preserving the water so collecteil in a tank. The fjuantity of 
w’ater that fAlIs annually uiioii every hundred superficial feet, or square of build- 
ing, is about 1400 gallons. llefore using the water so collected, it should be filtered ; 
and it seems very desirable that it should undergo this operation before it enters the 
tank. 

4.505. The operation if filtering may be performed in various ways : — 


cr,?- 




4r»0(l A vertf simple mode is by having two casks two or three feet bigh, and of any convenient widtli 
{fig 7(jy.) One of tliesc casks («) may rc'ccivo the water from the rool, or from any other supply , the 
700 other {h) should have a f.dse bottom (c) perforated with boles and covered 

with fi.'iniiel , on this flat bultunied equal quantities ut sand and charcoal 
may be laid to the depth of twelve or fourteen inelies, and covereil with 
another fal«e bottom similar to the first {d ) , the remaimler of the cask will 
cont.un the filtered water, whuh may either be ilr.iwn off* ns w.inted by 
a (ock(c), or allowed to p.iss into an underground tank by the flame 
means The grosser impurities will always be depasited at the liottom of 
the filtering tank (A), and these may he dr.iwn off at pleasure by a cock 
(,/'!, placed immediately above the bottom of the barrel The sand and 
charcoal may also be iieod from any impurities winch they may contract, 
by first allowing both barrel. be quite full, .md then turning the iKitUmi 
cock (/), in consequence of which thefiltered water will descend through 
the filter and clear it. The advantage of having two barrels lor the pur- 
pose ol filtering the w'ater from a root is partly to retain a larger quantity, 
on the supposition that there is not a rcservolt or tank under ground, and partly to admit of supplying 
the first barrel, IVom i>onds oi other smiires, m seasons when the roof is unproductive. Where the water 
IS to be preserve!! in a tank under ground, only one barrel (6) is necessary, tlio pipe Irom the roof (g) pro- 
ceeding, in that ease, at jnce to the bottom ol tlie filtcrnig liarrcl, aiTd entering where, in the case of two 
barrels, the junotion-pipc (A) enters. In ^11 cases of preserving water, whether filtered or uiifilterod, it is 
of great Importance to preserve a steady and a low temperature, and for this purpose an underground 
reservoir is highly desirable. , 

4.^)b7. The best Joi m for a tank, according to Waistell, is a nrrular plan ; the bottom in the form of a 
f1 it dome revcrscil, and the top also domical, with an opoiiing left in tJie centre of sufficient size to admit 
8 man to clean it out occasionally. “ 'J he ti p of this opening should be a little above the surface ot the 
ground, and should be covered with an oak flap, with several holes bored in it for ventilation : or the 
cover may be an iron grating, horizontal, and a little elevated, dr conical 'rhese tanks may be constructed 
of various dimensions; the depth and width shouki be nearly equal ; a hole .should also be lelt for the 
€Crvicc.pipo, or that which conveys the water into the tank, and also for tJie pipe for the pumj) if the 
water be drawn out by that means. Tlic water may be filtercMi previously to itfl entering the tank ; the 
hole for the service-pipe ought, therefore, to be near the top, and on that side most convenient for the 
filtering chamber ; this may be about four feet in diameter, and three feet deep ; across this, about twelve 
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701 Inches from the side next the tank (Jiff. 701.) a slate partition 

ftoui the top to ^Ahln about six inches rroni the bottom, should 
be fixct); at the nottom of the box should be put clean coarse 
S^nd or pounded charcoal, about a foot in thickness. The pipe or 
opening from the liltei to the reservoir should be of ample dimen- 
sions,'and be made at alxiut eighteen or twenty inches from the 
bottom, in' the small division or space behind the slate (/r). Aboie 
this oi>eninK, and*!, iny pari most convenient (vi), in the large 
division of the hlter, should be ;iii o|H‘ning or dram to carry oil the 
water when the tank is full, 'I'his liltc'r should also have a cover, 
that It may be cleaned out, and tresh sand or other purifiers put in 
as otttMi as may be found requisite. Of course the water as it comes 
tYom the roof is to be first c-onveyed into the large division of the 
filtering chamber, on the opposite side to the slate partition (r), 
and passing through the sand it rises in the small division punfiiHl, 
when It IS lit to pass into the tank. If there are two or more of 
these filtering chambers, or if they art* of greater depth, the water may be passed through the greater 
quantity of sand, ftc in them, and be still more purified Uoth the tank’s and the filters should be water- 
tight : if constructed uf brick, the inner course may be built wilh lloniaii cement, and afterwards the 
whole of the inside tevered with a coat of about thice qiiaiters of an inch thick. Water, from drains 
funned in the griMiiid for the puriH»sc of collecting it for domestic purposes, may be purified, by passing it 
through a .sand filter jirovioiisly to it.s entering the tank ot reservoir Sponge and flaiuiLl may also bo 
used a.s filters. In cnnsliuctfiig thinks of the above description, care rau.st be taken to have fiie earth 
to have the earth closely filled around the brick- work, and to allow siilticicnt time fw, the work fo get 
properly .settled, previously to ailuutting any great weight of water.*' {Agi tru//ural Baud/ngs^ p 1.5.) 

'k>08. Fitfcnjig tvatd on a Uirge scale may be eflected by emptj ihg one pond into another on a lower 
level, thnujgh a conduit of any kind filleil with gravel, s.md, and charcoal. 

4609 AjUtcruig aiipmatus for salt ivaltr has been invcnfod, but wo aio unable to say how far it has 

succeeded : it, at any rate, will succeed well with fresh water, 
and, wc have no doubt, to a certain extent also with that 
of the sc.i. i'ig. 702 a a is a cvlinilncal vcssc‘1 of wood, or any 
other suitable material, which is lined on the inside with 
cement as far as the tiltcrcr extends ; b is the bottom of the 
filteror, loiined with a grating, which is supported by the 
raine of a stool, c is a pipe extending from the under 
part of a cask (d), contaimng the salt wafer, and whuli pipe 
opens to the lower part of the vessel a a below the filterer. 
Over the grating (/>) there are pl.iced several tliiekncsses of 
woven hotse-hair, or a qu.intity ul wool, and above this the 
ves.scl IS filled with sand. On the top ot the sanii there is a 
plate 'c) like .1 piston pressing upon the sand and keeping it 
compatt, the plate being held clown by a screw (,/). The 
salt water thus delivered from the cask (d) by the pipe (c), 
fills the lovvei pait of the vessel (n), and by the supenneurn. 
bi'iit pressure of the column tlesi ending from the cask, the 
watci IS Ibrccil upwards througli the mas.s of sand, and runa 
oH’at the cock (g) in a purified state There are man holes 
(/c,//) tor the purpose of getting access to the inlerior when 
It IS required to remove the sand or other matters, and the 
mteriial surf. ice of the tiltercT is rendered rough in order to 
prevent the water from sliding up the sides of the vessel, 
instead of pas.sing througli the sand, {i^ewton's Journal, 
vol. i. 2d series, [i 158 ) « 

4>J0. T/ic dniiilniion of palatable tenter at sea lias been 
eflected by P Nicole, of I)u ppe, by .simply causing the steam 
arising liom boiling sea water in a still to pass through a 
stratum ot eoar.sely powdered charcoal, m its way to the con. 
denser, or woim-tub {Mctlntmis' Mugazme, voJ. iv p. 280 ) 
4.511 jyatt-r astenis, formed of blue slate, or Yorkshire 

E iving-stonos, are much belter than those made of wood, and lined with lead. {fVaistcirs Agucultural 
'utldtugs, [I 1.5 ) 


Chap. IV. 

J mproeement of ]. antis h/ing Waste, so as to fit them for Farm-Culture, 

OfteasU: hinds, many descriptions arc best improved by planting, and therefore 
arc to be considered as disposed of in that way in tlie laying out or arrangement of an 
estate ; but tlicrc are others vvliich may be more profitalily occupied as fann-lands, and it 
is the ])repaiing or bringing of these into a .state of culture, vtdiicli is the business ofJ:he 
present clnipter. Such lands may be classed as mountainous or billy grounds, rocky or 
stony surfaces, moors, bogs, or peat-mosses, marshes, woody wastes or wealds, warrens 
or downs, and sea-sborcs or licaches. In the improvement of these, many of the oper- 
ations are such as are iicrforined b^ temporary occupiers or farmers ; but, as in this case 
such occupiers have always extntordinary encoiiragenient from the landlords, either in 
the shape of a low rent, of money advanced, of long leases, or of all of tJicsc ; w c consider 
it preferable to treat of them as permanent, or fuiiflamental improvements, than to con- 
sider them as parts of farm-culture. The delusive jirospects of profit, from the improve- 
nient of wastes, held out by speculative men, have an unhappy tendency to produt'e dis- 
appointment in rash and sanguine ailventurers, and ultimately to discourage such attempts 
as, with judicious attention to economy, would, in all probability, be attended with great 
success. Those who are conversant with the publications that have lately appeared on 
this subject must be aware witli what caution the alleged results of most of these writers 
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ought to be examined ; and how different has been the experience of those who have 
ventured to put their schemes in prac^c, from what tliey had been led to anticipate. 
{Gen» Rep. Scot.) t 

Sect. I. Mountahiovs and hilly Grounds and their Improvement. 

45 1 3. 27tc upper parts of mountains may be considered as among tlie least improvable 
parts of the earth’s surface, from the impassibility of ever ameliorating their climate. 
“ Tlie highest peaks and ridges arc mostly naked granite, slate, or volcanic productions. 
Their more elevated sides, and the tops of those of moderate height, arc usually covered 
by a thin soil, producing a short dry herbage, which is frequently mixed w'ith a dwarf, 
or stunted 'heath. Where the soil is not injured by moisture, these are best calculated 
for sheep. When the height of mountains exceed 800 feet of elevation above the level 
of the scii, unless covered eitlx'r with natural woods or artificial plantations, they can only 
be profitably used in pasture.” (Code.) 

4514. The hillS} or lands less elevated than mountainSy have, in general, a deeper and 
inoister soil, and produce a more luxuriant herbage, hut of a coarse quality ; hence they 
arc better adapted for small h«ardy cattle. Tliough the summits of hills generally 
unfit for raising grain, yet the plough is gradually ascending along their sloping sides, 
and within the last thirty years many thousand acres in such situations have been re- 
claimed in the United Kingdom. 

4515. Steep lands along the sides of rivers and small streams arc often inaccessible to 
the plough, and unfit for tillage. The more rugged of these are well calculated for 
wooils or coppice ; while those in more favourable situations and climates may be con- 
verted into orchards. {Code of Agr. 161.) 

Sect. II. Rocly or Stony Surfaces. * 

4516. Rocky and stony lands are common in the \ alleys of a hilly or mountainous 
country, and sometimes, as in Aberdeenshire, they cover immense tracts of fiat surface. 

4517. JVhen rocks protrude from the surface here and there in fragments of a few tons, 
and it is considered desirable to render the field or scene fit for aration, the only mode is 
to rend them asunder by gunpowder, and then carry off the fiagmcnts for walls, drains, 
roads, or buildings ; or, if they arc not wanted for these or any other purpose, to bury 
them so deep in the ground as to be out of the reach of the plough. Rut where rocks 
rise in considerable masses of several poles in diameter, it will generally be found jnx*- 
fcrable to enclose and plant them. Clefts and crevices arc found in all rocks which 
have been long exposed to the air and weather, and in these maybe inseitcd young 
plants, or seeds, or both. Sucli masses being enclosed by rough stone w^alls, formed from 
the more dctaclicd fragments, or from loose stones, will grow up and he at once highly 
ornamental and useful as shelter. It is true they will interrupt the progress of t!»e 
plough in a straight line, but not more so than the rock if left in a state of nature. When 
a rocky surface is not intended to be ploughed, all that is necessary is to rcnifive as many 
of tlic sylitarjr rocks as possible, and either enclose and plant the rest, or cover them with 
earth. 

4518. The stones which impede the improvement of land are either loose, thrown up 
w^hen the huid is trenched, or ploughed j or fixed in the earth, and not to be removed 
without much labour and expense. 

Loose stones raay often be converted into use for the purjwse of fomiinfr covered drains, of con- 
structing walls or fences, or of making and repairing the roads on the farm or in the neighbourhoml ; and, 
on these account'), are .‘onietimes worth the trouble of collecting They may bo removed, with the least 
inconvenience, wnon the land >a fallowed Where loose stones are of a moderate si^e, they arc sometimes 
found advantageous rather than detrimental, as in tJie stone-biath soils el Somersetshire and other dis- 
tricts, They prevent evaporation, and thus preserve moisture in the bod. Hence the old remark, that 
farmers have been induced to bring back again to their corn-ficldb those very stones they have been in- 
duced to carry ott! iCode ) 

4520. JVhere stones are large and fixed in the earth, if they appear above the surface, they should be 
rpniovcd bt'forc the ploughing ot the waste commences ; but where they are concealed under the surface, 
varfous nuxles to get rid ot them have been lulopted. In some parts ot Yorkshire, the whole surface is 
gone over with sharp prong^, which, at the (hstance of every tw elve or ftmrteeii inches, are thrust into 
the ground to the depth of about a foot, to .ascertain where stones are to be mot with. Tlie spot is markeil 
by a twig, and the stones are removed belorc the land is ploiigluxl. Sometimes the plough is used without 
such previous examina Jnn, and the pl.-ico marked where stones are ovcoiintcred, that they may bO' taken 
away , and Hometinries, in order to iliscover and remove such stones, the land is trenched by the spade 
(Communications to the Board qf Agriculture^ vol. li. p. 

4521. Stones above the surface may be avoided by the ploughman, though ngt without loss of ground; 
but stones under the surface are olten not discovered till the plough w drawn against them, and perhaps 
broken, by which a day’s work is sometimes lost. A wooden holt, however, to unite the horse-trees to the 
chain of the plough, may prevent mischief by giving way. ("learing the ground from stones not only pre- 
vents such mischiefs, but is attended with actual profit When removed, they may be used for various 
purposes, and are orten less expensive than if dug, or purchased at a quarry. The soil round a large stone 
is likewise, in general, the best in the field, and is bought at a low rate by the expense of taking out the 
stone, as the plough has thus access to all the land around it. In stony land the plough nuiht proceed 
slowly, and cannot perform half so much work as it ought to do ; but, after such impediments have been 
removcti, the field may be ploughed with the usual facility and cheapness, and in a much more i>crfect 
maimer. It frequently happens, that when working stony land, more expense is incurred in one season 
by the breaking of ploughs, besides the injury done to the horses and harness, than would cure the evil. 
idcH. Bcp. of Scot, vol.'lil. p.256; Kaimes's Gent. Farmer ^ jx 5i<j 
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4522* There are various inodes of getting rid tf stones. These are generally of such a 
siae as to admit of being conveyed away in 0|^6 or other veliicles calculated for th6 
purpose. Some ingenious artift(|prs have constructed machines for raising themi when 
large. On some occasions, pits have been dug close to large stones, and the latter have 
been turned into the former, at such 704 

a depth as to lie out of the read) ■ f 
the plough : but it is frequently 
necessary to reduce their size by 
the force of gunpowder before they 
can be removed. ’ -.oosc stones are 
commonly moved by levers, and 
rolled on a sledge ; but sometimes 
they are raised by a block and 
tackle attached to a triangle with 
a pair of callipers to hold tlic stone 
{Jig. 703.) The stone may also 
be riiised by boring a hole in it 
obliquely and then inserting an iron bolt with an eye { fig, 704.), which, though loose, 
will yet serve to raise tlic stone in a perpendicular direction. 

4523. Ihchardson's machine for raising large stones {fig 705 1 cormists of a frame- work supporting a flve- 

^ tackle, with blocks ten inches in ilia- 

meter, and a roller scron incheB in diame- 
ter turned by two long iron levers A hole 
is made in the stone to be raised by meanf 
of the tool well known Co masons os a 


plcBt, the hole may be made obliquely. 
{Smith's Compendium of Practical Inven- 
tions ) 

4524. The mode of bursting or renShg 
rocks or stones by gunpowder is a simple 
though dangerous operation. When a hole 
IS to be made in a rock fua the purpose of 
blasting with gunpowder, the prudent work 
man considers the nature of the rock, auid 
the inclination or dip of the strata, if it is 
not a detached fkagment, and from these 
determidcs the calibre, and the depth and 
direction of the bore or recipient for thQ> 
gunpowder. According to circumstances, 
the diameter of the hdc varies from half 
an inch to two inches and a half, the depth 
from a few inches to many feet, and the 
direction vanes to all the angles from the 
perpendicular to the horizontal. The Im- 
plements for the performance of this ope- 
ration arc rude, and so extremely simple 
and familiar as hardly to require description ; and the whole o|irration of boring and blasting rocks is so 
easily performed, that, in the space of a few weeks, an intelligent labourer may become an expert quarrier. 
A writer in the Mechanics' Magazine has proposed to increabe the effect of the gunpowder, by widening 
the lower extremity of the bore, and this he thinks may be effected, after the bore is made of the proper 
ength, by introducing an instrument with a jointed extremity which would work obliquely. 

4525. The operation of ramming 
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frequently gives rise to accidents; 
but a recent improvement, that of 
using a wadding of loose sand, or of 
any earthy matter in a dry state, 
answers all the purposes of the firmest 
ramming or wadding. It has been 
used for upwards of ten years at Ixird 
Elgin’s extensive mining operations 
at Charlestown in Fifeshire, and also 
in removing immense bodies of rock 
from the Calton hill at Edinburgh, by 
Stevcnsoii,an eminent engineer, whose 
article on the subject of blasting, in 
the Sup. to the Encyc. Brtt. de-serves 
the attention of such as use the pro- 
cess in working quarries or clearing 
rocky or stony grounds. 

4526. Dr. Dyce of Aberdeen has 
communicated to Dr. Brewster’s 
Journal an account of a cheap and 
effectual method of blasting granite 
rock, which deserves the particular 
attention of the owners and workers 
of quarries. It is beautiftilly scien. 
tifle, and may be summed up under 
the three following heads : viz. 1 . To 
ignite the gunpowder at the bottom 
of the charge, by means of sulphuric 
acid, charcoal, and: sulphur. 9. To 

Uke advanugepf thepnpdBi^poi^lt, 
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of gunpowder, as is d(aie with a cannon ball, only, instead of a spherical ball, to employ one of a i onical 
form (jig. by which the Aill elicct of thtturedge is given in every diri'ction at the lower part of the 

charge, but particularly downwards 3. An^ in the ra>>t place, to add to the eflect of the whole, to 
insure a fourth part of the depth of the bore at the bottom (A) to be free from the gunpowder; so that, 
wlien inflamation ensues, a red heat may be communicated to the air in the lower chamber, whereby 
it will be expandtHl to such a degree as to have the power of at least one hundred times the atmospheric 
pressure, and thereby give this additional momentum to the explosive power ot the gunpowder. (/Jr. 
Brewstet's Edin Jmirn. Oct. I82(i p. 31-.‘J , and Mag. \ol ii. p Ki7 ) 

4.‘I27. The AssnmOfC close the mouth of fhc hole by dm ing in with .1 mallet a stout womleii plug some 
inches m length, through whiih aktouch-hole is boreil Jtetween the jiowder and the lower part ot the 
plug, an interval of several inches is left The cominiiiiic.ition is perfected by means ot a tin tube hlled 
with i>owdcr, and pa>siiig tlirough the centre ol the i‘lug. {^Monthly Magazim ) 

Sect. HI. Im 2 )roviug Woody iTubtt'S or Wealds. 

4/)28. With sjirfncr.t jmrlicdhj covered with hushes and slumps of trees, feniSy iLc., the 
obvious iiiiprovcniciit is to grul) them up, anti subject the laud to cultivation according 
to its nature. 

4529. The growth (f large trees is. ix sign that the soil is naturally feilile. It must also 
have been enriched by the tjuantity of leaves which in the course of ago have fallen aiul 
rotted upon the surface. Such are the beneficial etfects of this process, tli after the 
trees have been cut down, the soil has often been keiit under crops of grain for a number 
of years without interruption or any addition of manure ; but land thus treated ulti- 
mately becomes so much reduced by great exhaustion, that it will not bear a crop worth 
the expense of seed and labour. {Comm, to the Hoard of Agr., vol. ii. p. 257.) It is 
evident, how^ever, that this deterioration entirely proceeds from the improvident manage- 
ment previously adopted. Ifi reclaiming such wastes, the branches of the felled trees, 
arc generally collected and burnt ; and the ashes, cilhei in whole or in part, ai-e spiead 
on the ground, by whicli the fertility of the soil is excited. Indeed, where there is no 
demand for timber on the spot, nor the means of convey.ince to any advantageous 
market, the w’holc wood is burnt, and the ashes applietl as initnurc. 

AT.'jO Much copptcc land has hccu grubbed up in varimn jK-irfs ot Emjland, anil bmiiglit info tillage. 
S<Jmotimes woods are grubbed for pasture merelv In that case the ground >>houUi he as little broken as 
possible, because the surface ot the land, owing to the dead wood ami le.ive,*. rotting time out ot iniiiii upon 
it, is much better than the mould below' It. soon gets into goo<l pasture a.s glass land, without the sowing 
of any seed. {Comm t<> the Board of Agr vol iv p 4‘J) hut by tar the most eligible inode of converting- 
-woodland into arable is merely to cut down the tiee&, and to leave the land m a .-^late ol grabs until the 
roots have decayed, cutting ilown with the scythe from time to time any young shoots that may arise 
The roots in this way, instead of being a cause of anxiety and expense, as they generally are, become a 
source of improvement, and a grassy surface is pi epiired’ tor the operation of .sod burning. {MaisfiaTs 
Yorkshf! e,\o\.i p .31(1) 

4531. Nutuiaf troods and p/art/a/tons have been snecesslully grubbed up 111 .Scotland. In the lower 
Torwooil in .Stirliiigohire, many acres of natural coppice W'erc cleaied , ami the land is now become as 
valuable as any m the neighbourliood Kfitulingslute Itepmt, p 2J.1) On the banks of the t lyde and the 
Avon, coppices Jiave been cut down, and the land, alter being dMined, cultivated, and manured, hasbecn 
converted into jiroductive orchards In l*orth.slnre, also, several thoiis.ind ..r res of pl.intalions have been 
rooted out, the soil, subjected to the plough, converted into good arable land, and prolitably employed m 
tillage. {Perthshire Report, p .32'> ) 

4.732 For pulling up or rending asunder the i oots of large trees, various mac hmes and contrivance's li.ave 
been invented (. karing away the earth and splitting w itfi wedges constitute the usual mode ; but blasting 
is also, as in the case ot rocks ami stones, oc'casionaily resortecl to. For this juirpose a new mstrnmeiit, 

called the blastiug-si i ew {Jig. 7((H ), has been 
lately ai>plied with considerable siu cess to the 
rending or splitting ot large trees and logs of 
timber It consists of a .screw t«). an auger 
(A,c), and eharging-piece (c/) The screw is 
WTought into an auger-hole, boied in the 
Centro of the timber here the charge of 
powder IS mherti,*d, and the orihce of the hole 
111 the log i.s then .shut up or closed with the 
screw, w’hen a m.atch or piece of cord, pre- 

f iared with salt|)etre, is introduced into a small 
lolc («), left ill the screw for tins purpose, hy 
winch the powder is ignited. The ariplication 
Kof this si.rew to the purjioses of blasting is not 
•cry otiviously neccssai y , because, from what 
wc have seen (4725 ), it would appear that the 
auger-hole, being charged with powder and 
sand, would answer every purjjose. One great 
objec tion to the process of blasting applicil to 
the rending of timber is, the irregular and 
uncertain direction of tfio fracture, by which great waste is sometimes ocmsioneil It may, however, be 
necessary to resort to tills mode of breaking up large trees, when cut down and left in inaei'cssiblc situa. 
tions, where a great force ot men and irnpleinents cannot easily be procured or unjdied; and certainly it 
iff one of the most cfibctual modes of tearing the.r .stools or roots in pieces. {Sup. Encyc. But art. 
Blastnig.) 

4533. Land covered with furze, broom, and other shrubs, is generally well adapted for 
cultivation. The furze, or whin ( Ulex euroiura', will grow in a dense clay stiil ; and 
where found in a thriving state, every species of grain, roots, and grasses, may be cul- 
tivated with advantage. The broom, on the other hand, prefers a dry, gravelly, or sandy 
soil, such Rs is adapted for the culture of turnips. A large proportion of the arable land, 
in the richest districts of England and Scotland, was originally covered by these two 
Ijlanbi ; and vast tracts still remain in that state, which might be profitably brouglit 
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under cultivation. For this purpose, tlie shrubs ought to be cut down, tlie ground 
trenched, or tlie plants rooted out by .a strong plSigh, drawn by four or six horses, and 
tlie roots and shrubs (if not wantsd for other puqioscs), burnt in heaps, and the ashes 
sprcml equally over the surface. {Com, to Hu* Board of Agr. vol. ii. p. 260.) In many 
places, shrubs and brushwood maybe sold for more than the expense of rooting them out. 
When coal is not abundant, and limestone or chalk can be had, the furze should he em- 
ployed in burning the lime used in carrying on the improvement. (Oifordshire Jieport, 
p. 232.) It requires constant attention, how'cvcr, to prevent sucli ])lants from again 
getting possession of the ground, when restored to pasture. This can best be effected, 
by ploughing up the land occasionally, taking a few’ crops of potatoes, turnips, or tares 
in rows, and restoring it to be depastured by sheep. In moist w’cather, also, the young 
jjlants should be pulled up and destroyed. (Codt*.) 

4.'>34. Fcni {Vlcris and Osniunda) is a very troublesome weed to extirpate, as, in many 
soils, it sends down its roots into the under stratum, beyond the reach of the deepest 
]iloughing ; but it is a sign of the goodness of any soil where it grows to a large size, 
June and July are the best seasons for destroying it ; the plants are then full of sap, and 
should be fre([iienlly cut. They are not, however, easily subdued, often appearing after 
a rotation of seven years, incliuling a f.dlow, and sometimes reejuiring another lotation, 
.'ind lepcatcd cutting, before their final disappearance can lie effected. Lime in its 
caustic state is peculiarly hostile to fern ; at the same time, this weed can liardly be com- 
pletely eradicated but by frequent cultivation, and by green crops assisted by the hoe. 
{^Oxfordshire Rtportj 234. 240.) 

1535. The heath (Erha) is a hardy plant, palatable and nutritious to sheep; and 
under its protectipn coarse grasses are often produced. When j’oimg, or in flower, it 
may be cut and converted into an inferior species of winter provision for stock ; but 
where it can be obtained, it is desirable to have grass in its stead. For this purpose, the 
laud may in some cases bo tiooiled, and in others the heath may he burned, and the 
laud kojit free from stock for eighteen inontlis; in con.seipience of either of these modes, 
jnany new grasses will spring u]>, from iJie destruction of the lieath, and the enrich- 
ing quality of the deposit from the water or tlie ashes. The impro\emeut is veiy 
great; more especially if the land be drained, and lime or compost ajiplied. [Gen. 
Beji. (f Scot. vol. ii. p. 359.) But if tlie land he loo soon depastured, the grasses being 
weak and tender, the sheep or eatlle wiW pull them iq) with their roots, and will mate- 
rially injure the pasture. (Slathfitnl An'onnt of StoHandy vol. iv. p. 465.) Where it is 
proposed to eulth’ate tlie land for arable crops the lime applied should be in a finely 
jiowdered slate, liighly caustic, and as equally spread as iiossible. [Com. to the B. of 
vol. ii. p. 264.) Lime in a caustic state is an excellent top dressing for licntli. It 
is astonishing to see white clover spring up, after lime has been some tiiqp applied, on 
sjiols where not a green leaf conld be detected before. 

4536. Panug and burning is a speedy and effectual mode of bringing a surface covered 
with coarse herbage into a state of cidture. Some have recommended making a com- 
post of the pared surface, with lime; or building folds or earthen walls of the sods, which, 
by the action of the atmosphere, become friable and fertile ; but these processes are slower 
and not so effectual as paring and burning. In coarse rough pastures, ant-hills fre- 
quently aboLiiul, which arc effectually destroyed by paring and burning. (Code.) 

Sect. IV. ilfoors and their Improvements, 

4537. Moorlands are of various descriptions. Sometimes they arc in low and mild 
situations, w’hcre the upper soil is thin or scantily’ supplied vvitli vegetable nioidd, and 
w here tlie bottom or iinder-stratiiin is impervious and barren : these, in general, may be 
reclaimed witli more or less advantage, according to the proximity of manure or markets, 
and of other mejins of improvement. Stjflietimcs, on tlie contrary, they are in situations 
much elevated above the level of the sea ; where the surface is covered with heath and otlier 
coarse plants, and frequently encumbered with stones : such moois arc seldom worth the 
expense of cultivation, and from their height are only calculated for woods or pasturage, 

4538. Moors not placed in high or bleak situalionsy w’here the surface is closc-svvarded, 
or covered with plants, and wfcere the subsoil is naturally either iiqt altogetlier wet, or 
capable of being made sufficienth dry at a moderate expense, may not only be reclaimed, 
but can often be highly improved by the common opeiations of farm culture, by paring 
and burning, by fallow and liming, or by trenching or deep ploughing, 

45.>P. Fast improvements on different sorts <1 moory lands have been vuuie in Yorkshire where tlicrc are 
innnenso tractis of moors. It is stated in The Ayrtndtural Repot f (if the North Ruling of Yorkshne^ that 
an improvement w’as made upon Loc kton Moor, on a quantity of land of about seventy acrex, w4iich would 
not let for more than l.v. per .wre before it w'as encloseil Of tins forty- eight acres were pared and burnt, 
and sown with rape, except about an acre .sown with rye; the produce about sixty quarters. The rve 
grew very strong, and in height not less than six feet, and iv.is soM, w hile standing, for five giiinen.s the 
acre. The land was only once ploughed, otherwise the crop of r;q>o would iirobably b.nve been much 
better. One hundred and tw'eiity chaldrons (each thirty-two bushels) ot lime were ploughed into the 
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AekI; which, tot want of tnore frequent ploughing, was probably not of the service it otherwise might 
have beOA/ Part of the land was afterwards W>wn down with oats and grass seeds ; the former of which 
atfbrded but a moderate crop, the latter a very good one, and has since proiluced two loads, PJO .stones 
each, per acr& : Thesgeds sown were rye-grass, rib-i^ross, wiate clover, and trefoil} of these, the first 
succeed amlfltingiy, the others not so well ; potatoes throve very well ; turnips not t^ual to them A 
fa^house has been built upon it, which now, aing with five acres more of the same kind of land, is let 
on lease at thirty pounds per annum. The so}] consisted, in general, of benty peat, upon red gritstone, 
with a mixture of clay upon limestone ; tliis last is, in some places, at a considerable depth, in others, 
•uffloiently near the surface for lime to be burnt on the premises 

4540. Finla^son*s rid-plough (§ 2605.) has been found a valuable implement in 
breaking up heath and moorlands, in Scotland, 


Sect. V. Peat Mossesj BogSy and MorasseSy and their Improvement 

4541. Mos^y and boggy swfacei occupy a very considerable portion of tlie British 
Isles. In Ireland alone there are of flat red bog, capable of being converted to tlie 
general purposes of agriculture, 1,576,000 acres ; and of peat soil, covering mountains, 
capable of being improved for pasture, or beneficially applied to the pumoscs of plant- 
ation, 1,255,000 acres, making together nearly three millions of acres. Mossy lands, 
whether on mountains or plains, are of two kinds : the one black and solid ; the other 
dpongy, containing a great quantity of water, with a proportion of fibrous materials. 

4542. Black mossesy though formerly considered irreclaimable, are now found capable 
of great melioration. By cultivation, they may be completely changed in their quality 
and appearance ; and, from a peaty, become a soft vegetable earth of great fertility. 
Tliey may be converted info pasture ; or, after being thoroughly drained, thriving plant- 
ations may be raised upon them ; or, under judicious management, they will produce 
crops of grain and roots ; or, they may be formed into meadow-land of considerable 
value. 

4543. Fl&iVyJluidy or spongy mosses, abound in various pa^ts of tlie British Isles. Such 
mosses are sometimes from ten to twenty feet deep, and even more, hut the average may 
be stated at from four to eight. In high situations, their improvement is attended witJi 
so much expense, and the returns are so scanty, that it is advisable to leave them in their 
original state j but wliere advantageously situated, it is now proved that they may be 
profitably converted into arable land, or valuable meatlow. If they are not too liigli 
above tlie level of the sea, arable crops may be successfully cultivated. Pobitocs, and 
other green crops, where manure can be obtained, mav likewise be raised on them with 
advantage. 


4544. Peat is certainly a production cai il.Ie of administering to tlio support of many valuable kinds of 
plants : but to effert this purpose, it must be redurcil to sucii a state, either by the application of fire, or 
the influence of putrefaction, a.s may prepare it for their nourishment In cither of these ways, peat may 
be changed into a soil fit for the production of grass of herbs, or of roots The application of a proper 
quantity of lime, rhalk, or marl, prepares it equally w’cU for the production of com, {Code.) 

4^.5. Tkr fundamental improvement of all peat soils is drainage, which alone will in a few years^ihange 
a boggy to a grassy surface. After being drained, the surface may be covered with eartliy matenal>?, 
pared and burned, fallowed, dug, trenched, or rolled The celebrated Duke of Bridgewater coverixl a 
part of Chatmoss with the refuse of coal-pits, a mixture of earths and stones of difTerent qualities and 
sizes, which wore brought in barges out of the interior of a mountain j and, by compressing the surface, 
enabled it to bear pasturing stock Its fertility was promoted by the vegetable mould of the morass, winch 
presently rose and mixed with the heavier materials which were spread uiion it. {Marshal on Lnjided 
Property, -p. Ml) x 

4546. The fehny p'^ounds of Huntingdonshire are in- some cases ira^Hfoved py applying marl to the sur. 
face. Where that substance is mixed witli the fen soil, the finer grasses flouri.sh beyond what tliey do on 
the fen soil unmixed ; and when the mixed .sod is ploughed, and sown with any sort of gram, the calca- 
reous earth renders the oroiw less apt to fall dawn, the produce is greater, and the grain of better quality 
than on any other part of the land, {Huntingdonshire Ueport, p 301 ) 

4647. Covering the surface Of peat hog7 vath earth has boc.i practised in several parts of Scotland. Clay, 
sand, gravel, shells, and sea ooze, two or three inches thick, or more, have been uscilj and land, original ly 
of no value, has thus been tendered worth from 2/. to 3/. and even +/. per acre. The horses upon this 
land must either bi* equipped with wooden clogs, ot the work performed ih^osty weather, when the 
surface of the moss is hard. Coarse olxluratc clay (proirincially till) i« ]ieruliany calculated for this pro. 
cess; as, when it i.s blended with peat and .some calcareous matter, it contains ail the properties of a fertile 
•oil, {Clydesdale Report, p 100, note ) This is certainly an expensive iimthod of improving land, unless 
tho sulMtance to be Uid upon it is luthin .0^^ yards’ dist.mcc ; but where if can projicrly be done, tlie muss 
thus obtains solidity, and after it hfirtiecn supplied with calcareous earth, It may bo cultivated, like other 
soils, in a rotidion of white and green crops In the neighbourhood of populous towns, where the 
rent of laud is high, the covering substance may be conveyed from a greater distance than 500 yards. 
{Code.) 

«... . — e 1 : *....*1 The greatest defect of soft sods is. that - 

The roller is an antidote to that evil, and 

^ „ ^ ‘ practice of this operation. It also tends to 

destroy those worms, grubs, and insects, with which light and fenny land is apt to be infested. The roller 
for such soils ought not to '•eo heavy, nor of a narrow (bauicter. If U is weighty, and the diameter small, 

I . it sinks too much where the pressure fkiil, which causes the soft moss to rise 

before and behind the roller, and thus, instead of consolidating, it rends the sod. 
A gentle pressure cunso1idate.<i moss, but too much weight has a contrary effect. 
A roller lor moss ought therefore to be formed of wooil, the cylinder about four 
feet diameter, and mounted to be drawn by two or three men, Three small 
rollers working in one frame, {fyt, 709.}, have sometimes been so drawn. When 
bor#B arc employed, they ought to have dogs or pattens, if likely to sink. The 
oftener the rolling is perfornfed, on ^ongy^soUs as long as the crops of corn or 
* grass will admit of it, the bettor, and the more certain Is the result. 
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4649. A» eaUnHm trad of nipn tn iht tmmtfi (f iMctuier 
has boat recciUl) imiMved by the celebr itcd lui^oe df liver* 
poo), in a very spinted and skilful manner Chatmou In that 
county ifi well known , It^ len^ is about six miles, its greatest 
breadth about three miles, mid its depth may n estlmat^sd 
ihim ten to upwards of thirty feet. It i« entirely ootnpaacd of 
tlie Bubhtanc e wi 11 known by the name of peat, beinf; an alrffre- 

K te of vegetable matter, disorganised and inert, but preserved 
( ertaln Louses ftnm putrt fattlon. ()n the surfiu e it Is light 
and fibrous, but becomes more danse lelow On cut/ „ . ^ 
conslderablo depth. It is found to be black, compact, and 
heavy, and in many resiierts resemblbig coal Ihere is not 
througluait the whole most, the least intermixture of sand, 
gravel, or other material, tlie entire substance billlg xpuro 
vegitiblc Aiiout 1796 or 1797, Rosooe began to Improve 
'1 r iffbid moss, a tract of three hundred screh, lying i wo miles 
cast of Chatmoss , and his oparations on it seen) toh^vv been 
so successfiil as to encourage h^n to proceed with f^itmoss 
In the improvement of the latter, he ibund it tmnee^nary to 
incur so heavy an exfiense for drainage as he had done in the 
former From ohserviqB that where the moss had been dug 
tor peat, the water liod drawn towards it firoin a distanre < r 
fifty to 1 hundred yards, he conceived that if eaoh dram had to 
draw the water only twenty hve yafds, they would, within a 
reasonable time, undoubtedly answer tJte norpose 1 he whole 
of the mo!i8 was therefore laid out on the following phn - 
4550 A main road, Roacoe states, was first cairleil nearly 
from east to west, thiough the whole extent Of niy ]ionion m 
the moss This road is about three miles long and thirty six 
feet w idc , it is bounded on each side hy a mam dr un, seren 
feet Wide “ind six lect deep, fhim uhich the water is convtyed, 
by a ( onsldcralite fall, to the n^ir From these two mam 
druns, othi r drams diverge, at fifty yards' (list incC from t at h 
other, -uid extend from e.iLh side or the road to the utmost 
limits of the moss Ihns, evh held contains 1 fty y irds m 
front to the road, and u of lo indefinite length, according as the 
boundary of the moss varies Ihcse ficUl drains are four ft et 
wide at the top, one ftiot at the bottumjand four loot and a half 
deep 1 hey are kept eateftilly open, and, os tir as nay expert 
ente hliherto goi*s, I believe lliey will suthrienllv drain Die 
moss, without having recourso td underdnunuig, whuh 1 ban 
never mad** use ot it C h itmoss, exc^^t t ^t^y few Instances, 
when, ftroiii the lowndX of the sun ce, tlic watir could not 
. s goth 
struct ihL plough * 

4o01 ifiL rulti I o/ien of tie mou then proc* eils in the follow Ing 
.r — *' Afu r Sitting tire ti tin hi ilh and liLrlai,Lin 
the ir OSS, and huriung it dow ii as f\r as nr ictlnbfe. 1 plough a 
tliin sod or ftirrow, with i very sharp norsc pi nigh, whicii 1 
bum in small heaps and dissi]iato considering it ol 'ittle use 
but to distruy the tough sods ot the Lndpliorum, A^iirdus 


strfeta, and other plants, wbrnlmaited ^raoti m abriottho- 
pcrubable. The moss being thus brought, to a ^eraidy ^ 
and level rarfece, I tlieu ploiwh it in a rtgiilar ftirroir Hx 
Inches deeii- and as soon as posuble after it u thus tiimea up, 1 
set upon It the neocssaiT quantity of marl, net less than twp 
hundred cubic yards to the ac re As the rnjuet begins to crum- 
ble and fell with thq sun or front. It Is sp^d ovbr the land 
with considerable exactness, after whirh X put ih a cr6p as 
eari^ possible, sometimes bv the ploughs and at others wlrh 
the in I h. sculHe or bcarifier, acoording to the natore of the 
..nrep, adding, for the first trap, a quanttty of monare, which I 
bringdown thenavlgaUie river Irwell, to the borders of the 
mobh, sett f g on about twenty tons to the acre. Moss land thus A 
tsvkti^ way not only be advantageously crapped firttyear 
with green crops, ns potatoes, turnips, &c but with am kind 
of grain , qnd as wheat has, of latr . better to thu fernier 
than any otoer, 1 have hitherto chletiy relied upon it, as my 
first rrop, for relmnurhlng the expense.'’ 

4658 Tks arpMse of the tteveral nlonghtngsi with the burn- 
ing, SQwln(^ ana liarrowlng, and or the marl and muiiire, but 


ihcat, then worth aj^neaper bushel, and on another plwe 
cif^tecn bushds , but these were the bat crops upon tlie moss 
Uoth lime and matl are genmally to be found within a rea 
Bonabic distance; and ftie preference given to citlieroi (hem 
will much deptnd U)on the faillity ut tibiainmg it The 
quantity of lime iicces<)aty for the purpose U so small, in pro- 
portion to that of tnorl, that, wlien. the dist un c m great, and 
the carriage high. If is more advisabie to ni iki iim of it but 
where marl la^pun the spot, or can he obtained in siifiicient 
quintity at t reason il It cxpeiiM, it nppetrs to be preftrablc ” 
llostot is Uioroughlj convinced, after a gnat inmy different 
lulls, th it allt mprrl/ingexpcdicnls arefilUcious, and "that 
the lust inithod m improving moss I md is ly the apjUration yf 

into a loti, tijul ly the Li tlj unirmJ or Mir 

nuinvt r, •iucii os the < '/Uion, and the nature of 

thi fr>|s, may la 1 uiul lorrouirr 
4o>‘i Hoacte’t c nlniunei f r i out eying on the marL seems 
jicculiar It w uld not be pr irticabli, hi observes, to eflcct 
the marling at so chi ip a r ile (10/ per ocn were it not for • 
the issistai cc of an m ii roul or rnlwav, laid uiion boards or 
hli pers, and movtab c at pliosure Along this road I lit marl 
is conveyed In w ig;,oiu, with small non wiicels, i uh drawn by 
one man Tbfsi w iggons, by t iking out a pm, turn their 
1 id ngout on iithir siik ihev carry alioiit 15 cv t each, biing 
as much as could hen til ire bt convevid over the moss by a 
<art with a driver and two horses. 


4554 An anomalmu, mode t^tnating peat bo^s was inicntecl and practised by the late Lord K nmes, 
which may be appluablc in a few c ises 1 his singulat mode c m be adopted only where then is a tom- 
niand of water, and where the <.ulij'i< ont clay is of a most futile quality, or consists of alluvi il soil A 
stream of wattr is brought into the moife, into which the spongv upper str iluin ib first thrown, and after- 
wards the heavier mohs, in small quantities at a time , the whole is then convi>cd by the btream into the 
ncighhounng river, md thence to the st i i he moss thus got rul ot, in the iiist ukc of Blair Drummond, 
in Perthshire, was, on an average, about seven feet deep Miu li ingenuity was displayed in constructing 
the inaehmerv, to supply water for removing the moss, previously to the improvement of the rich soil 
below It required both the genius and the ptrseveram e of I ord Kaiines lo complete this scheme, but 
by this bingular morlo of improvement, about lOlK) Lnglish acies h.iv ( been already t lean d, a population of 
.nbnve <)IX) inhabitants lurnisned with the means of subsisfeiut, and an extensive district, where only snipes 
and moorfowl were formerly maintaiiud, is nOw tonverted, «v tf by 7//ogic, into a nch and fertile cas se,or 
trait of alluvial soil {,to<h ) In Iht (rnmal Rtpott of Siotlond, Appendix, Vol ii p 38, and at i» j 26 
ol this work, will be* found % detaileit at count of this improvement 

4095 Muss has been ronvertid into vuinutc b> fennentation with stable dung, and with this article 
joined with whale oil In the Ihghlniyi Soc 7;o?iv , vol vii , an account is gisen (p 147 ) of several ex- 
periments of tins kind by W Bell, Tsq ‘ — A layer of moss a foot thick was foiined after the material was 
tolerably dry, in the month of June , above thib a layer ol stable dung was placed, at least twiec the thick- 
ness oi that of moss , next followed another layer c f moss thicker th in the first , on this list layer a ton 
of coarse whale oil was poured, and the whole was completely covered up with moss In ton days the 
whole mass tame freely into heat . in about eight weeks it was tu^icd, and eon’inued to ferment fieely , 
in a few weekb afterwards Uic whole* mass rtstmbleil blatk garden mould Out ot twenty-five eiibie 
yards of stable dung, and one ton of oil, two hundred and sixty culm yards of eoiniiost were pro, 
duced. 

4506 Peat may bt charred and rende icd fit to be used like charcoal in cookery and otht*r domestic pur- 
poses, in the same way as wood or eoal is ch irrcd, and in much less time tor ordinary purposes, it is 
charred by some faimlit s on the kite hen fire, tfiub — I ake a dozen or hfteeii peals, and put them upon the 
top of the kit( hcii fire, upon edge thev will soon draw up the eoal fiic, and become red in a short tunc : 
after being turned about onee or twice , and done with smoking, they '*re* charred, and may be removed to 
the stoves if more char is wanted, put on ancthcr supply ot jieat, as before mentioned By following 
this plan, you keep up the kitchen fire, and h ive at the same tune, w ith very liltlt trouble*, a supply of the 
best charred peat, per fm tly free of smoke, and the vajiour is bv no means so noxious as ihareoal made 
from wood Beats charred in tins way may be used in a eliatem in any.ioom, or even in a nursery, with- 
out any danger arising from the vapour It would also be found vuev fit for the warming of bt'ds, and 
much iK'ttcr than live coals, which are in general used full of sinjpnur, .and smell all over the house 
[barm Mag vol. xvii ) 


Sect. \*I. Ma? sites and their Impioiement. 

4557. A tract of land on the borders of the^sea or of a large river is called a marsh’ 
it differs from the ftn, bojif, and morass, in consisting of a firmer and better soil, 
and in being occasionally fl«^6dcd. Marches aie gentially divided into fresh- water 
marshes and salt-water maishes; the latter sometimes called saltingb or iiigs . fresh, 
water marshes differ from meadow s, in being generally soaked with w ater from the sub- 
soils or springs. 

4558. Fi esh-^waicr marshes ai e often found interspersed with arable land, w here springs 
rise, and redundant water has not been carried off; and may ne improved by a course ot 
ditching, draining, and ploughing. Where large inland marshes arc almost constantljr 



748 


PRACTICE OP AGRICULTURE. 


Part III. 


covered with water, or the soil is extremely wet, tlicy may be drained, as large districts in 
the fens of Lincolnshire have been, and made highly \aluable. The object, in that case, 
is, by embankments, draining, and other means of imi*rovcmcnt, to convert these marshes 
into pasture or meadow, or even arable lands ; and wliere such improvements cannot be 
accomplished, the most useful woody aquatics, as willows, osiers, &c., may be grown with 
advantage. 

4559. Uomney marsh is one of the most extensive and fertile fresh-water marshes in 
Britain. It contains nearly 24,000 acres; besides which Wallaiid marsh and Uingc 
marsh, which are compiiscd within the walls, contain, the former 12,000, and the latter 
8,000 acres. Boys informs us that “ the internal regulations of these marshes are com- 
mitted to tlje superintendence of expenditois. These are appointed by the Commissioners 
of Sewers, and are to take care th.it the repaiis of the walls aic maintained in due order, 
and that the costs attending the same be levied on eacJi tenant according to the number 
of acres occupied by him ; for which puiposc they are to cause assessments to be made 
out, with the names of the occupiers, and the rateable proportions to be boine by them 
respectively ; and these rates, which must be confirmed by the commissioners, are teimed 
scots ; ami that when any occupier refuses to pay his scot, the expeiUi/ us can obtain a 
warrant from the commissioners, empoweiing them to distiaiu for the same, as for any 
other tax.” These marshes are both appropriated to the purposes of breeding and 
feeding. 

4560. Salt water marshes arc subject to be ovei flowed at every spring tide, and .it otliei 
times, when, fiom tJie violence of tlic wind or the impetuosity of the tide, the v\ater flows 
beyond its usu.il limits. Their goodness is in a gieat measure analogous to tlie feitihty 

«of the adjoining m.arshcs ; and tlu ir extent difleis .according to the situation. Einhnnk- 
ments, as it is remarked in The Code of ylL^nciiltinc, are perli.ips tlie only means by whicJi 
they can bo eflectually improved, cspeti.dly when they are deficient in p isture. How- 
ever, wlierc pasture abounds, they aic in some cases more valuable tliaii .irable lauds, the 
pasture operating as a medicine upon diseased c.iltlc. 

4561. Marshes on the Thames. Li The yl^jicnltnral Surrey of Kent it is .asserted, that 
great profit is made by tlie renters of marshes boidering on tlie Tiiaiiies, in the neigh- 
bourhood of Loudon, from the gia/ing of horses, the pastuie being deseivedly accounted 
salubrious to that useful animal. Such horses as htiVL»l)een worn down by hard travel, 
or long afflicted with the farcy, hamcness, ike., have frequently been restored <o their 
pristine liealth and vigour, by a few montlis’ lun in the maishcs, especially on the salt- 
ings ; but as every ]iiece of marsh land in some measure participates of this saline dis- 
position, so do they all of them possess, in a comparative degree, the viitucs .above 
mentioned, and for this reason the T.ondoners aie happy to procure a run for Iheir 
horses, at 4». t)r 5s. per week. Another method practised by the gra/iers in the vicinity 
of London is, to puicdi.ase sheep or bullocks in Smithficld at a Iianging in.aiket, wJiicli, 
being turned into the marshes, iq the lapse of a few weeks arc not only much improved 
in flesh, but go off at a time when the markets, being less crowded, have cou'.iclcrahly 
advanced in price; and thus a twofold gain is made fiom this traffic. Many of the 
wealthy butchers of the metropolis arc possessed of a tract of this marsh land, and, 
having from their constint attendance at Smithficld, a perfect knowledge of the lisc and 
fall in the ma»-kcts, they arc consequently enabled to judge with certainty when will he 
the proper time to buy in their stork, and at what period to dispose of them. 

4562. In various districts of the island situated on the borders of the sea, or ne.ir the 
mouths of large rivers, there arc many very extensive tracts of tliis description of land, 
which by proper diainagcaiid enclosure maybe rendered highly valuable and produetive. 
This is particularly the case in Somersetshire and T.’iicolnsliire. In the former of these 
counties, vast improvements have, accoiding to Billingsley, as stated in his able Surm/j 
been effected by tlie cutting of ditches, f(»r the miipose of dividing the property, and the 
deepening of the general outlets to disi barge the supeifluous w\ater. Many thous.ind 
acres which were formerly overflowed for months together, and consequently of Jittle or 
no value, are now become fine gracing and dairy lands. 

Sect. VII. Don ns and other Shore lands. 

4563. Downs are those undulating smooth surfaces covered with close and line (uii 
met with in some districts on the '^ca-slioic; the soil is sometimes sandy, and .it olhei 
times clay or loam. In inland situations there aie also down lands, as in Wiltshire, 
Lincolnshire, and Yorkshire; in the lattei two counties they are called wolds. 

4.564. Sandt/ downs on the seashore aie often mote valuable in their natural state 
than after cultivation. In a state of nature they frequently alford good pasture for sheei> 
and rabbits, and at other times produce grasses that in.iy be used as food for cattle, or as 
Jitter. But the great object should be to raise plants which contribute to fix these soils, 
and to prevent them from being drifted l>y the winds, which often occasion iiicalcnlahlo 
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mischief. The most suitable plants for the purpose are, the JS'lymus arenariiis, Juncus 
arciiilrius, ^rundo />dnax, Ononis spindsa, Galium verum, TussiRgo jPetasites, and a 
viiriety of other creeping-rooted i4ants and grasses. Of woody [dants, the older is 
one of the best for resisting the sea breeze, and retjuires only to be inserted in the 
sand in large truncheons. Where the sands on sea-shorcs arc mixed with shells, 
and not very liable to drift, if they can be sheis Ted by fences or an embankment, 
and sown with white clover, it will be found botli an economical and profitable 
improvement. 

4565, The drift-sands of the outer Hebrides 'lave in some places been consolidated and covered with verd- 
ure by “ square pieces of turf, cut from solid sward, and laid upon 
the drifting surlaco, in steep places nearer to each other, and in less 
inclined places at a greater distance : on very rapid declivities the turfs 
are placed in contiguity These turfs, although separated by intervals 
of a foot or so of sand, arc not liable to be buried, except in very ex- 
posed places.” {diKtr Jour Agr. vol, i. p yH) N. Marl rod, £sq qf 
Harris, has reclaimed and brought into useful permanent [lastiire 
above 120 acres of useless drifting sand, by planting it with Arbndo 
aren&ria (fig 710 ) in 1810 The operation is perfoimed in September, 
by rutting the plants “ about two mclies below the surface with a 
small th Ill-edged spade, with a short handle, which a man can use in 
his right hand, at the same time taking Iiold of the grass with his left; 
other persons carrying it to the hlowing-sand to be planted in a hole, or 
rather a cut, made in the sand, about eight or nine inches deep, (and 
deeper where the sand very open and much exposed,) by a large 
narrow-poinled spade A haiidful of /frtindo arenfina, or bent gras.s, 
was put into each of these cuts, wdiieh were about twelve inches dia. 
t.int, more or less, according to the exposure of the situation Wlien 
properly fixed in the blowing-sand, the mots begin to glow and .spread 
under tJic surface, m the course of a montli after planting This grass 
IS relished by cattle in summer, but it is of greater value, by preserv- 
ing it on the giound for wintering cattle : it would he injudicious to cut 
it, betause it will .stand the winter better than any other grass, and is 
seldom covered with snow. Neither wind, ram, nor frost w’lll destroy it: 
but the old grass naturally decays towards the latftw end of spring and 
the beginning of summer, as the new crop grows WIntc and red clover 
will grow spontaneously among this grass in the course of a few ycar.s, 
provided it is well secured. {Tmns. Highl Soc vol. vi, p 2d5.) 

456*6'. Four sandi/ soils m inland districts arc not iiiifre- 
quoiit Jy stocked with rabbits. Wlicn the productions of ara- 
ble lands are liij^Ji, it is found wortJi while to break up these 
warrens and cultivate corn and turnips; but it fie(|uently hajipcns that, takin/^ tlie requi- 
site outlay of capital, and the expenses and risk into consideration, tliey do not pay so 
well as when stocked witli rabbits. Such lands are generally well adapted for plant- 
71 1 ing; but in this, as in eveiy other case 

where there is a choice, circumstances must 
direct ivhat line of impiovem^nt is to be 
adopted. 

4567. Shores and sea beaches of gravcf and 
shingle, without cither soil or vegetation, are 
perhaps the mostunimprovcable spots of any; 
but something may be done with them by 
!>i trying the roots of the arenarious grasses 
along with a little clay or loamy earth. Of 
these, the best is the ./friindo areiiilria and 
ij^'Jymiis arenllrius {Jig. 111. a), already 
mentioned; and E. gcniculatus (6) and 
sibiricus (r) w ould probably succeed equally 
w'cll, 'riic last grows on the sandy wastes 
of Siberia, and the preceding is found on 
the shores of Britain. 


Chap. V. 

Improvement of I. awls already in a State of Cidtw'c. 

4568. A profitable application of rnany of the practices recommended in the chapters of 
this and the foregoing Book may be made to many estates w'hicli have been long under 
cultivation. It is cer(pin, indeed, that the majority of tliosc wlio study our work will 
have that object iftore in view than the laying out or improvement of estates ah origine* 
Few are the estates in Britain in wliich the farm lands do not admit of increased value, 
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by rectifying the shape of fieldS) adjusting their size, improving tlic fences, draining the 
soil, or adding to the shelter ; and few are the fttrmeries that may not be rendered more 
commodious. Of this, we shall give a few exampl'*8, after we have stated the general 
principles and modes of proceeding. 

Sect. I. General Princijles and Modes of Proceduret in. improving Estates already more 

or less improved* 

45G9. The groundwork of improvement, on which a practical man may tread with safety 
and full effect, is an accurate delineation of the existing state, together with a faithful 
estimate of the present value, of the lands, and other particulars of an estate to be im- 
proved. A general map of tlie appropriated lands, readily exhibiting the several fanns 
and fields as they lie, and showing the existing watercourses, embankments, fences, and 
buildings ; the woodlands, standing waters, morasses, and moory grounds ; the known 
mines and quarries ; together with the commonable lands (if any) belonging to the estate, 
forms a comprehensive and useful subject of study to the practical improver. It is to 
him, what the map of a country is to a traveller, or a sea-chart to a navigator. If an 
estate is large, a faithful delineation of it will enable him in a few ho^rs to set out with 
advantages, respecting the connections and dependencies of the whole and its several parts, 
w'hich, were he deprived of such scientific assistance, as many days, weeks, or months 
could not furnibh. If on the same plan appear the rental value of each field or parcel 
of land, and the annual produce of each mine, quarry, woodlaiul, and productive water, 
in its present state, tlie preparatory information which science is capable of supplying 
may be considered as complete ; and it remains with the artist to study witli persevering 
attention the subject itself, in order to discover the species of improvements of which it 
is susceptible, and the suitable means of carrying them into effect. 

4570. The species of imjyrovements incident to landed property are numerous. They 
may, however, be classed under the following heads : — the improvement of tlie outline, 
and general consolidation of an estate by purchase, sale, or exchange : the improvement 
of the roads ; of the mines and minerals ; of tlie towns, villages, mills, and manufacto- 
ries ; of the waters ; of the woods and plantations ; and of the larinerios and farmlands. 
This last subject is the most common, and to it we shall devote the succeetling section. 
To discuss the other species of improvement, as applied to old estates, would necessarily 
include so much of what has already passed in review in the foregoing Book, as to be 
wearisome to the reader. 

Sect. II. Improvement of Farmeries and Farm Lands, 

4571. Fa-nn lands are of more or less value according to the means of occupying them. 
Arable lands in particular require buildings and other conveniences proportioned to the 
size of a farm. We frequently sec tenants curbed in their operations, and incurring a 
waste of produce, through the want of sufficient liomestalK. On the other liand, we 
sometimes observe a prodigality of expenditure on farm buildings ; thus not only sinking 
money unnecessarily, but incurring unnecessary expenses in subsequent repairs, by ex- 
tending homesteads beyond the sizes of farms. In some cases, therefore, it will be 
found necessary to curtail the extent of farm buildings, as large barns ; in others to 
enlarge the yards, and in many to add and re-arrange the whole. The subject there- 
fore may be considered in regard to design and execution ; but as w e have already 
treated fully cm laying out new farmeries, we shall here offer only a few general remarks 
as to alterations. 

4572. In improving the plan of a farmery, the given intention is first to be maturely 
considered, and the several requisites to be carefully ascertained. The given site is next 
to be delineated, so as to show the existing buildings, yards, roadways, and entrances ; 
and then, by maturely studying the jdaii alternately with the site itself, the improver is 
to endeavour to trace out the most suitable alterations ; all the while keeping in view the 
perfection of arrangement, the situation and value of the existing buildings, and the ex- 
penses of alteration ; reconsidering the subject repeatedly, until the judgm^it be fully 
satisfied. It is much easier to plan and erect a new larmstci.d, than to improve otic which is 
already erected. The former requires science and ingenuity only ; the latter good sense 
and judgment also. 

4573. In executing improvements on old farmeries, some difficulty occurs as to the in- 
corporation of new and old materials. If the situation and plan are likely to be of per- 
manent approval, the new erections may be made in the most substantial manner; 
keeping it in view that the oM, which arc repaired at the time, may afterwards be wholly 
renewed. But if the repairs and improvements are not to ci^nd further than the 
duration of a lease, or till, by the expiration of various leases, some general plan of 
improvement can be determined on, then old materials may be used, or less permanent 
structures may be erected. 



Book III. IMPROVING FARM LANDS. 


751 


4574. As an example of adding part qf a newly-enelosed common-field to a stnaU anciently enclosed grass- 
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C/^ 712.), we give 
the following case: 

4575. The farmery («) 
and ancient enclosedfields 
(6), are separated from 
the common field by a 
road, and bounded on the 
other side by a lake. The 
soil IS a soft black carti 
on - a gravelly subsoil , 
the surface a gentle sIoih* 
towards the lake. The 
farm-house is supposed to 
be already placed in this 
ancient i>art ; and tiie ob. 
ject in view is to unite a 
large portion of the com. 
mon field, when enclosed, 
to each ancient form, so 
as to get a fair rent for the 
lands at the least expense. 
I’ho soil of this common 
field IS a light poor sand, 
with nearly a flat surface. 
The circumstances of the 
country are favourable to 
large farms, the climate 
is dry, and the situation 
such as to require shelter. 
The number of acres to 
bo enclosed and added to 
this farm is li!fa These 
will be most advantage, 
oubly cultivated in six 
shifts of, 1, turnips (c) ; 
S, barley (d ) ; 3, artificial 
grasses (c) ; 4 and 5, the 
same {/, g) ; fi, wheat or 
oats (A). Each shift is 
proposetl to be separated 
by a plantation for shelter, 
and no inferior divisions 
are made. In two of 
the plantations are field, 
barns, sheds, &c. where 
the corn grown on one. 
half of the arable lands is 
threshed by a moveable 
threshing-machine, and 
the straw consumed by 
cattle. There are cottages 
at each (|f these barns for 

labourers to attend to the stock, &c. The ridges in each of the breaks or shifts are supposed to extend 
their whole length ; or they may be ploughed as if the whole break were only one ridge, by which means 
not a moment is lost in turniiig at the ends, &c. Hereford or Devon oxen arc supposed the beasts of 
labour on this farm. 



4.576. In place of the above rotation., wheat may be added after tlic second year of arti- 
flcial grasses, and one shift kept entirely under saintfoin. This saintfoin division must 
of course be changed every sixth or seventh year. However, if a proper mixture of 
artificial grasses is sown, such as red, white, and yellow clover, rib-grass, burnct, saint- 
foin, timothy, cocksfoot, rye-gra,ss, and soft-grass, the produce will be superior to that 
from either saintfoin or lucem alone, on a soil such as lliis, or even perhaps on any soil. 
Every agriculturist of observation must be aware that the efforts of annual and biennial 
plants are powerful for a few years at first, and that they uniformly produce a greater 
bulk than perennials : the latter seem to compensate for this temporary bulk by a steady 
durable produce. 

4577. The old pasture near the house is supposed to be irrigated from the upper part 
of the lake, by a cut passing near the house. These pastures are particularly advan- 
tageous for early lambs, milch cows, &c. and for stock in general in seasons of great 
drought. 

4578. Correcting the outlines of fields is one of the most obvious sources of ameliora- 
tion on many, perhaps on mdst, estates. The advantages of proper sized and shaped 
enclosures have been fully pointed out, when treating of laying out farm lands, and in 
altering existing fences the same principles must be steadily kept in view ; for though, 
unless by a total eradication of all the existing fences, every requisite may not be attain- 
able, yet such a number may be gained as amply to compensate for the expense. In 
altering the shape and size of fields, besides the advantages resulting from the improve- 
ment in form, it will generally be found that a number of culturable acres may be added 
to the farm in proportion to the crookedness and width of tlic fences. Better drainage 
and roads will also be obtained, and where Ornament is an object, a park-like appearance 
may be produced by leaving a single trees as part of what may have stood in the eradi- 
cated hedge-rows. 
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457ft As an example qf imprwing Ike shape and size qffieldst we shall refer to a form of 350 acres, 
situated in Middlesex. (Jig. 713.) In tins case, the fields were larger than usual, but the fences were in 



many parts from ton to fifteen yards in width, more resembling strips of copse wood than fences, as they 
contained h<ucl, dogwooil, black and white thorns, wild roses, brambles, and a variety of n.itive shrubs. 
'J'he lines ot those feiicot. wore so ill calculated for carrying off the surface-water, that m one half of the 
fields there wore opim gutters for the discharge of the water collected in the hwlge-row ditches. 

4580. In the centre of one field (523), for ex.aniple, alKivc an acre was rendered waste by the water from 
other fields (19, 20, and 21), which water, it is curious to remark, might, if led over the s.imc acre agree- 
ably to the principles of irngation, have produced annually at least two loads and n half of gootl hay, in 
place of annually rendering the produce of this acre unmarketable. The water of some fields (as 16, 18, 
and part of 19,) ran in a diagonal direction through another (13), two acres of which might have been irri- 
gated by it to advantage. 

4*581 III the farm, when altered Ifig 714 ), the fields arc more uniform m 5har>e and size ; their sides 
are parallel, and better adapted for ploughing the lands in str.iight ridges. All the surfi^-water is 



catrled'ofFby the open fence drams. Access is had to every field by the shortest possible road from the 
fa^tn^. Only two-thirds of the number of gates formerly required are requisite. Fifty acres are ren- 
dHed ifSeAil which were formerly lost, or pernicious, by occupying space for which rent was paid, and by 
hitlfbouring insects and noxious wc-eds^ and as much rich vegetable earth is obtained from the old hedge 
iNUiksas, spread abroad in every direction, may be said to manure at least ten acres. The whole is more 
open and healthfiil ; and, from the number of single trees thrown into the fields, more elegant, and bear, 
fng a greater resemblance to a park. A iwit near the house (1, 2, 3) is In permanent pasture, and the rest 
(4, 5, (>, &c..) under a course of fallow, wheat, clover, beans, and wheat 
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4B8B, an example qfdUermg the fields and consotidating a fairm^ we submit lh» case of a mefdow. 
fbrm, with the arable laiuts in a common 8eld state, {fig. 715.) By an act of eac1o8uro» these scattered 
arable lands (a) were exchanged for others adjoining the meadow grounds {Jig. 716. 5), and the whole ren- 



dered more compact and commodious. This farm, being intersected by a public lane, affords an example 
in which no private roads are wanted. The size and shape of the fields were implroved, and tihe broad 
fences reduced as in the preceding case, and attended with the same advantages in an agricultural point 
of view. 

4^8.'!. thwigh in aUcring broad fences there are obvious and ture alone were the occupation of life. But aa they give great 
lndlsputnblf|pdvantat;e8 to the tanner, ycl, >ii.JuN(ly olwivcti by pnttertion, when they llirlvc, to the they become an im- 

Im h, pam W not evrty Ihinp. “ The fences on the Marquess nortant object of preservation, inasmuch as every tiling must 
of Stairord's estates/' nc says, "were liable to tbo same nbjef- be of cons^uence whkh contributra to the sport* and has the 
tion whicli is apjillcable to a great iiroportlon of tJie counties of effect of retaining the gentry of Kngland much upon their 
Bugland. They arc not composed of qoick, at least but ..tales. For thm reason, it may occasionaJly lie pn^r to con- 

scanty degree; they for the most part conMist of bushes, growing sider of the best way to nre-^erve these ‘ ‘ ... 

from the stump of every sort oi fbrcst-trec. Intermixed i itii expense, in place of substituting more i 

hazel, birch, hornbeam, maple, alder, willow. Sic. They arc stvnd ; nor should one object eiusluslvely be attended to fai the 
planted cm hi^t and dry moniuls, and thus are subject to con- iwltniltural InuirovemenU of sogreatand so wealthy a country." 
stant decay. They occupy too much ground, provided agricul- euch are Mr. Loch's ideas on game and hedges. 

4584. JFhen farm-lands are exposed to high windsy insterspersing them with atrips or 
masses of plantation is attended with obviously important advantages. Not only dre 
such lands rendered more congenial to the growth of grass, and corn, and the health of 
pasturing animals, but the local climate is improved. The fact, that the climate may be 
thus improved, has, in very many instances, been sufficiently established. It is, indeed, 
astonishing how much better cattle thrive in fields even but moderately slieltercd than 
they do in an open exposed country. In the breeding of cattle, a sheltered farm, or a 
sheltered corner in a farm, is a thing much prized ; and, in instances where fields are 
taken by the season for the purpose of fattening, those most sheltered never fail to bring* 
the highest rents, provided the soil is equal to that of the neighbouring fields which are 
not sheltered by trees. If we enquire ihto the cause, wc shall find, that it dctts not alto- 
gether depend on an early rise of grass, on account of the shelter afforded to the lands 
hy the plantations ; but likewise that cattle, which have it ^eir power, in cold 
seasons, to indulge in the kindly shelter afforded them by the trees, feed toter; because 
their bodies are not pierced by the keen winds of spring and autumn, neiUier is the 
tender grass destroyed by th9 frosty blasts of March and April. (Plant, Kah p. 121.) 

4586. The operation qf skreen plantations, in exposed situations, Marshal observes, Is not merely that ‘ 
of riving shelter to the animals lodging immediate^ beneath them : but likewise that of breaking the 
uniform current of the wind,— shattering the cutting blasts, and throwing them into eddies; thus 
meliorating the air to some distance fVom them. Living trees communicate a degree of actual waimth 
to the air which envelopes them. 'Where there is life th^e is warmth, not only In animal but In 
vegetable nature. ..The severest firost rarely afibets the sap of trees. Hence it apprars, that trees and ^ 
shrubs properly disposed, in a bleak situation, tend to Improve the lands so situatM, in a threefold way 
for the purposes of agriculture ; namely, by gbdP8r shelter to stock ; by breaking the currents of wipds 
and by communicating a degree of warmth mniOTtness to the air, in calmer weather. 

4586. The proper disposed of skreen plantations for this purpose is in lines across the most offensive 
winds, and In sUuattons best calculated to break thrir force. Placed across valleys, dips, or more open 
plains, in bleak exposures, they may be of singiUar use; also on the ridges, as well as on the polnte add 
bangs, of hills. 
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4587* The width dsreen fimdattowt ought g^crally to be regulated by the value of the la^ for 
agricultural uses, and the advantages of the situation for the sale and delivery of timber. In ordinary 
cases, ftom two to four statute polm may be considered as an eligible width. ...... 

4688. The form qf flantatUms for shelter, however, will not in every case be that of a stripe or belt of 
uniform wioth. In niUy, rocky, and other situations, difibrent forms will suggest thenuelvm, acrording 
to the situation and the objects in view. In rocky abrupt sites 0^. 717.) the tdantatlon will consist of a 



•V. 






number of masses (o, 6, c), of forms determined by the rocks and precipices, aniouj^ which some of the 
most valuable pasture may be left as glades (<f, e), for use, eifbet, and for the sake of game. Strips and 
hedges for sheltering, or separating arable lands, should lie formed as much as possible in straight and 
parallel lines, in order not to increase the expense of tillage by short and irregular turnings. Straight 
parallel strips, on irregular surface.*), have a more varied appearance at a distance, than strips ever so 
much varied on a flat surface; for| in the former case, the outline against the sky is varied as much as 
that on the earth. In extensive hilly pastures, in which it is often desirable to produce shelter, and at 
the same time to plant only the most rocky and iinproiluctive si>ots, the forms may be of the most irre. 
gular description : and by planting chiefly on the eminences and sloiies {fig 718.), shelter will be most 
*7 10 effectually produced, the otusturc improved, the least valu. 

R uui 'I iiiii iiiilin ground rendered productive in copse or timber, and the 

• greatest richness and picturesque beauty conferred on the 

^ landscape. There arc some fine examples of this in the 

districts of Fifcshire: there, on many estates where 
** nothing was sought for but profit and shelter, the greatest 

» J' beauty has been produced ; and the ]>ictijresque tourist now 

passes through glades and valleys, p.i$tured hy well-fed cattle 
^ and sheep, enlivened by nnks, thickets, hanging-woods, and 
occasional rills and lakes. Fifty jears ago scarcely a tree 
• was to be seen, and only the most Inferior descriptions of 
livestock. 

>i*»* VfVi ^ 4589. The species of woody plants best adapted for shelter, 

rapid.growing and evergreen trees, as the Scotch 
^ pine; and such as are at the same time clothed with branches 

^ from the ground upwards, ns the spruce fir, are the best of 

trees for shelter, unless the situation is very elevated. 
HflMffiifillirii ■ * Among the deciduous trees, the fast-growing bripchy sorts 
~ ~ i fl ilil most.,dcsirable, as the larch, birch, poplar, willow ; in 

^ elevated situations, the birch, mountaiiuosh, and Scotch 

pine; exposed to the sea breeze, the elder and sycamore. 

maintain a branchy Icafv screen from the ground upi. 
wards, intermix tree and shrubs which stole; or such as 
grow under the shade and drip of others, as the holly, hazel, 
V. dog- wood, box, yew, &c. To pnxluce shelter, and yet admit 

grass below the trees, prune any sort to 
’ single stems, and use chiefly deriduous sorts. 

^ 4^. In bleak and barren si/ualtone. Marshal observes, 

the larch will generally be found the most profitable, as 
timber: but, being deciduous, it does not in winter, when 
‘'vrvices are most wanted, aftbrd as much shelter as the 
if'’ common vina A skrecn, to shelter live stork, should be 
** close at the bottom, otherwise it is injurious rather than 

beneficial: not only the blast acquiring additional current, but snow lieing liable to be blown through, 
and to be lo^ed in drifts on the leeward side, to the annoyance and danger of sheep tliat have reraired 
to it for ahelter. A larch plantation margined with spruce firs, and these headed at twelve or fifteen 
feet high, would afford the required shelter for a length of years, 'fhe firs, or pines, thus treated, would 
* be indued to throw out lateral boughs, and feather to the ground: while the larches, in their move 
advanced state of growth, would, by permitting tlic winter’s winds to pass through the upper parts of the 
skreen, break the current and mellow the blast 

4691. In more genial situations, the beech, by retaining its leaves In winter, especially while it is young, 
forms a valuable skreen. If the outer margins were k pt in a state of coppice wood, and cut alternately, 
and the middle ranks suflbred to rise as timber trees, the triple purpose of skreen plantations might be 
attained in an eminent degree, and almost in perpetuity, 

469S. Iti deepened vale mtricts, which not unfrequently want shelter, skreens of oak might be 
managed in a similar way. Hollies, or other hardy evergreens, planted as underwood, in groves of 
either of the above descriptions, would, if suitable situations were assigned them, assist muen in this 
Intention. ^ 

- 469a. 4 ioU knpsrvtous fence is, for the purpose of shelter to pasturing stock, nearly equal to a depth of 

cdpplc^ wood, and Uiflnitny preferable to an open grove of timber trees : beside its additional use as a 
fence. There appears one spebies of fence which is peculiarly adapted to this purpose. This is the 
eoppice mound h^e of Devonshire and South Wales ; namely, a high wide bank or mound pf earth, 
^gnted wfth coppice woods. This becomes, immediately on its erection, a shelter and a guard to 
pasture grounds. 
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459ft. Ttm ^ptekmf htige fPMdfb pw>p«r for momid ftnWii. tttd the oak ai« tho « plontii of hecteo rmitendi. The 

depends ontlnly Ml the ■^■adrinatfain. On moondi of bad -vUiew triitn bovf » — L them^in eUn. 

•oil, in A bleak situation, the Airxe akma affords muoli shelter, atloos nhexe thn wniffontldi ; thngrovr freely fWnn outUiun, 
ondaaoodl^e. The tides Ndiifc kept iffunod, n as tp show or truncheons set In tbegrot^nd: wnereos, totecnttdiejnrowth 
a close drm Ihce rUbiff above the top of tho bankfdt U a secam «f ordfaiaiy cooidce woodtt rooted planta am rei||u|redr The 
barrier, emn against the wilder breeds of Welsh sheep. The vook.trlllaw (SAuU ekpseay wOl grow in high and dry aitie> 
beeeh U eonunoiiljr planted la high raposed situations ; and la 
placet more genial to the growth of wood, the haxel, the ash, 

4596. Oft thin~toUed stony surfaces^ tall mounde are diffl&ulr t'» raiac j and there stone vmUs are not onlw 
built at a small expense, but are convenient receptacles for the stones with which the soil Is encumbered 
But a stone wall, unless it be carried up to an inordinate height, at a great expense, is useless as a skreen ; 
and may be said to be dangerous as such, in a bleak exposed situation, for as soon as the drifting snow has 
reached the ^ of the wall, on the windward side. It pours over it, and inevitably buries the sheqi which 
may be seeking for shelter on the leeward side. Hence, in a situation where shelter is required, it is 
nccessaiT thjat a stone fence should be backed with a skreen plantation, 

4597. 7b mnt trees/or shade may in some cases be requisite for agricultural purposes Where this is 
the case, close plantations are seldom desirable, a ftee circulation of air being necessary to coolness ; 
therefore trees with lofty stems, and large heads pruned to single stems, are preferable : the oak, elm, 
chestnut, and beech, for thick shade ; the plane, acacia, and poplar, for shade of a lighter degree. 

4598. An example qf sheltering a hill farm by plantation, and at the same time improving tho shape and 
(ize of fields, shall next be given. No farming subject afiords lictter opportunities of introducing hedge, 
rows, and strips of planting, than hilUfarms. The one under consideration {Jig. 719.) is a small estate 
farmed by its owner : it consists of nearly 370 acres ; and is situated in an elevated, piLluresquc part of a 
central E^iglish county. The soil is partly a flinty loam or chalk, and partly a strong rich soil, incum. 
bent on clay. The fields are very irregular, bounded by strips of thnluir and copse. By the alterations 
and additions proposed {Jig. 7i^0.), all the most hilly and distant spots will lie kept in perraanciit pasture; 
and the exposed and abrupt places, angles, kc. planted chiefly with oaks for copse, and beech for timber 
and shelter. 



iSgft On hta farms in Seotlandf where shelter cannot bejriven to grass and stock by plantation^ aiiM 
circular inclosures have been adopted for that purpose. The diameter of these circlet Is ttou lo felki 
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height of the wall alx or eight feet, and a conical roof is placed on them, and covered with torf ; 
oOt^eaaiiY inqlosures of this kind are formed without roofa They are called in Selkirkshire Stella, and 
were fought into notice, In 182^, by Captain, now Lord Napier, in his Treatise on Store Fanning, a work 
to which we thall have recourse in a suDsequept section. >• 


Chap. VI. 

Execution of Improvemenis* 

4600. The mode in which improvements are executed is a point of very condderable im- 
portance, and may materially affect their success as well as their expense. We shall 6rst 
consider the different modes of execution, and next offer some general cautions to be kept 
in view in undertaking extensive works. 


Sect. I. Different Modes of procuring the Execution of Improvements on Estates. 

4601. The necessary preliminary to the execution of an imjtrovemmt, is a calculation of 
the advantages to arise from it, and an estimate of the expense oi -«irrying it into effect. 
If the former, taken in their full extent, do not exceed the latter, the proposed alteration 
cannot, in a private view, be considered as an improvement. The next point to be ascer- 
tained is the practicability, under the given circumstances of a case, of executing the plan 
under consideration. There are three things essential to the due execution of an im- 
provement. 1st, ail undertaker, or a person of skill, leisure, and activity, to direct the 
undertaking ; 2d, men and animals with which to prosecute the work ; 3d, money, or 
other means of answering the required expenditure. A deficiency in any one of these 
may, by frustrating a well-planned work after its commencement, be the cause nut only 
of its failure, but of time, money, and credit being lost. — Improvements may be exe- 
.cuted by the proprietor, either directly; gradually, by economical arrangements; or 
remotely, to a certain extent, by moral and intellectual means. 

4602. To execute improvements directlfjt Ihat is necessary is to employ a steward 
or manager of adequate abilities and integrity, and supply him with tlic requisite 
plans, men, and money. This will generally be found the best mode of forming new 
roads, new plantations, opening new quarries or mineral pits, altering the course of 
waters, and all such creations or alterations as are not included in the improvement 
of farm lands. 

4603. To procure the gradual execution of improvements on farm lands f various arrange- 
ments may be made with the tenants ; for example, by granting long leases ; letting them 
find the requisites of improvement, and take the advantages during their terms ; by granting 
sliorter leases^ with a covenant of remuneration for the remainder of such improvements 
as they iiave made, at the time of quitting; by granting leases, at a low rent, for the first 
years of the term, to give the tenants time and ability to improve at their own expense ; 
by advancing money to tenants at will, or, which is the same, making allowances of rent 
for specified improvements, to be executed by them under the inspection and control of 
the manager, they paying interest for the money advanced or allowed ; by employing 
workmen on tenanted farms ; the tenants in like manner paying interest on the money 
expended. The usual interest, till lately, was six per cent. ; thus estimating tlie value 
of the improvement at sixteen years’ purchase. 

4604. The moral and intellectual means of improvin^arm lands consists, as Marshal 
has observed, in enlightening the minds of tenants, 'l^iiough this mode is but of slow 
operation, and respects improvements in modes of culture, rather than such as require 
great outlay ; yet it deserves notice in tliis place, as necessary to second the efibrts of the 
landlord. 


4605. Farmers, as moral and intellectual acents, may be divided into reading men, and illiterate beings * 
the first class derive hints for improvement nom boo’ s; but the second can only, if at all, derive benefit 
' nom example. 

4666. Vi^th respect to improving farmers by dooArr, — agricultural newspapers, magazines, and county 
aurve/fe, are probably what would be read with most eagerness ; and as such works abound in statements 
of what actually has taken plaee in different situations, by ikrmers like themselves, perhaps they afe the 
most likely to stitnuiate to exertion. Historical relations of the agriculture of other countries are also 
l^eratiy interesting to agriculturists ; and though no great prof^onal benefit is to be derived fhan 
th^, yet they t<V>d to enlarge and liberalise the mind, and promote a taste for knowledge. Under thesd 
clrdniUlitaiicei, It may be worthy of consideration whether an agricultural library might not be establlshM 
' Id thriWeward's office, on very extensive estates, for the use of tenants and all other pna^s belonging 40 
Uiq Gttqte .who chose to redd nom it, Itinerating libraries for the use both of farmers and their servants 
cw. Indeed, of whoever chooses to use them, have for some time been established, and extensively used in 
East Lothian, and they are gradually being adopted in other counties both' In Scotlatid and chiglNltt; 
voLii. a376) 

4607. The establishment qf schools for the cliildren of the lower class of tenants, and of cottagers of 
dver 3 f'^crSidion, Is an obvious and Important source of moral and Intellectual Improvement ; and con. 
•iddw'f it as decided by experience and the most competent judges, that the ediioatlon of Che lower 
claims will tend greatly to their amelioration and the benefit of society at larger we are of opinion that, 
whoever they are not already established, they should be Introduced. 'Wonclng schools, somewhat in 
ttfO^lternian manner, both for boys and girls, would also be a material improvement in such districts as 
aj^.be|ftind in « taste for cleanliness, fireside comforts, cookery, and dress. 
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4608; JBxmnpie» ‘at9tiimMtoimprovemeiti inay be exhibited in various ivaya : by-etting a firm to a 
tenant of supmor energy^ or fkom a more improved district j by exhibiting improved itnploments afiM 
operations on one particular fkrm | by an Itinerant ploughman of abilities, accompanied by a tmith and 
carpenter, and with some implements, t8 go round the estate and instruct each tenant on his own ftmit 
and Anally, and perhaps preierably, by inducing every farmer to make a tour into some other district 
once a year. 

4609. In addition to these modes^ appropriate as we consider for two diflfbrent classes of tenants, Marshal 
suggests the following as calculate to insure a spirit of improvement among all farmers not of sufficient 
energy and intelligence. They arc to be adopted in various ways, by a proprietor, or by the manager of 
an estate, who has a knowledge of rural aftairs, and who posu^sscs the good will and conAdence of its 
tenantry. 

4610 By personal attention alone much is to be done. By reviewing an estate, once or twice a year: 
by conversing with each tenant in looking r^ver his farm ; and by duly noticing the instances of goM 
management which rise to the eye. and condemning those which aro bad ; vanity and fear, two powerAil 
stimulants of the human mind, will be roused, and an emulation be created among superior managers : 
while shamb will scarcely fail to bring up the more deserving of the inferior ranks. If, after rt^atM 
exhortations, an irreclaimable sloven be discharged as such, and his fann given to another, professedly 
for his superior oualiflrations as a husbandman, an alarm will presently be spread over the estate, 
none, but those who deserve to be discharged, will long remain in the Acid of bad management 

4611. Even by conversation^ well dircett'd, something may be done. If, instead of, on the one hand, 
collecting tenants to the audit, as sheep to the shearing, and sending them away, as sheep that are shorn ; 
or, on the other, providing for them a sumptuous entertainment, and committing tlicm to their fate in a 
state of intoxication ; a repast suited to their conditions and habits of life were set before them ; and, 
after this, the conversation bent towards agriculture, by distributing presents to superior managers, and 
specifying the^ particulars of excellence for which the rewards or acknowledgments were severally be. 
stowed; a spirit of emulation could not fail to arise among the higher classes; while the minds of the 
lower order of tenants, and of the whole, would be stimulated and unproved by tlie conversation. 

4612. By encouraging leading men in diA'erent parts of a large estate, men who are looked up to by 
ordinary tenants ; by holding out these as patterns to the rest ; by furnishing them with the means of 
improving their brcMs of stock; by supplying them with superior varieties of crops, and with Imple. 
menu of improved constructions : and, in recluse and backward districts, much may be done by tempting 
good husbandmen, and expert workmen, from districts of a kindred nature, but under a better system of 
cultivation, to settle upon an estate. 

4613. By an exneritnentalfarm^ to try new breeds of stork, new crops, new implements, new operations, 
and new plans or management ; such as ordinary tenants ought not to attempt, before they nave seen 
them tried. To this im|)ortant end, let the demesne lands of a large estate, or a sufficient portion of 
them, be appropriated to a nursery of improvements, for the use of the estate ; to be professedly held out 
as such, and be constantly open to the tenants ; more particularly to the exemplary practitioners, the 
leading men of the estate, just mentioned ; who, alone, can introduce improvements among the lower 
classes of an ignorant and prejudiced tenantry: it is in vam for a proprietor to attempt it. On the 
contrary, the attempt seldom fails to alarm, disgust, and prevent the growth of spontaneous improve, 
ments. 

4614. Under the present plan of demesne farmingy the tenants see expensive W'orks going forward, whicJi 
they know they cannot copy, and hear of extraordinary proAts, by particular articles, which they arc cer. 
tain cannot be obtained by any regular course of business. They therefore conclude that the whole is 
mere deception, to gain a pretext for raising the rents of their farms above their value. Whereas, if the 
demesne lands were held out, as trial grounds, for their immediate benoAt, and conducted, as such, in 
a manner intelligible to them, they w'oiild not Anl to visit them. Instead of large proprietors attempting 
to rival the meanest of their tenants, in farming tor pecuniary proAt, which, on a fair calculation, they 
rarely, if ever, obtain ; let their views in agriculture be prcfesseilly and effectually directed toward the 
pecuniary advantages of their tenants ; for from these alone can their own arise, in any degree that is 
entitled to the attentions of men of fortune. Instead of boasting of the price of a bullock, or the produce 
of a Aeld, let it be the pride of him wlio ixisscsscs an extent of landcti property, to speak of the flourish, 
ing condition of his estates at large, the nuinlier of suiicrior managers that he con count upon them, and 
the value of the improvements which he has been the happy means of diAbsing among them. Leave it to 
professional men, to yeomanry and the higher class of tenants, to carry on the improvements, and incor- 
porate them with estabhshcil practices ; to prosecute pecuniary agriculture in a superior manner, and set 
examples to inferior tenantry. This is strictly their province; and their highest and best view in lifb. 
It has been through this order of men, chicAy or wholly, that valuable improvements in agriculture have 
been bro^ht into practice, and rendered of general use. 

4615. T%e possessor qf an extent qf ten itory has higher objects in viewy and a more elevated station to AIL 
As a superior member of society, it may be said, he has still higher views than those of aggrandising his 
own income. But how can a man of fortune All what mav well be termed his legitimate station in life, 
with higher advantage to his country, than by promoting the prosperity of his share of its tciritory ; by 
rendering not one A«d, or one farm, but every farm upon it productive ? This is, indeed, being faithftilly 
at his post : and it is a good office in society, which is the more incumbent upon him, as no other man on 
earth can of right perform it, valuable as it is to the public. 


Sect. II. General Cautwns on the Subject of exeevling Improvements* 

4616. JVb worh can be prudently commenced until the plan be fvUy matured, not in 
idea only, but in diagrams, and in models, if the subject requires them ; in order that 
every bearing and every hinge may be sufficiently foreknown : the site of improvement 
being revert^ to, again and again, with the draught or the model in hand, until the judg- 
ment be satisfied and the mind be inspired with confidence. If a proprietor have not 
yet acquired sufficient judgment within himself, let him consult some one man, or one 
council of men, in whose knowledge and judgment he can confide ; and thus fix a rally- 
ing point. Having brought his plan to a degree of maturity, in this private manner, he 
may then venture to publish it ; and endeavour to improve it, by the advice of its friends* 
and the animadversions of its enemies. 

4617. If a proprietor wants Judgment himself, and a friend to supply it, let him not 
attempt the more difficult works of improvement. Yet how often we see, both in public 
and private Hfe* men engaged in arduous undertakings, embarked on the wide ocean^of 
business, without rudder or compass to guide tliem, depending on casual information* 
to help ^^em on their way ! They are consequently ever of opinion with the last perso&i 
they converse with. Such men's decisions and operations are always wrong i aad for 
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an obvious reason ■ They consult those who are best able to inform themi first ; and re* 
ceive their last impressions from those who are least capable to give them. Men who 
have neither judgment in themselves, nor any standard of practice to rally at, are liable 
to be led astray by the plausible schemes of theorists, the greater part of whom know 
nothing of the practical part of business, and who, by their calculations, both of expense 
in tlie outlay and of profit in the return, deceive both themselves and their friends or em- 
ployers : some also may have sinister designs in view ; though we believe the errors of 
speculative men are in most cases owing to their being endowed with more imagination 
than judgment. 

4618. The erecution of the differenJt imirrovements of which an estate has been found 
susceptible being determined on, it Is always advisable to begin with one which is ob* 
vious ; which may be effected with the greatest certainty ; which will repay most amply 
the expenses of carrying it into effect ; or wliich leads to other improvements, as em- 
bankment, drainage, Ac. To attempt a doubtful project, while plans which are obvious 
and certain remain unexecuted ; to try experiments before the list of known improve- 
ments has been ^one tlu-ough ; is seldom to be recommended, though it might sometimes 
turn out to be right. 

4619. All rural operations are more or less publict and as it were performed on a stage ; 
and spectators fail not to criticise. If an experiment should prove abortive, or a pro- 
posed improvement turn out to be fiilse, the ardour of tlie improver will be liable to be 
damped, his people to be discontented (as partaking in the discredit), and the expecting 
public around him to be disappointed. A few miscarriages, in the outset, might frustrate 
the best intentions and the most profitable schemes. But if, by prosecuting plain and 
certain improvements, a man once gain his own confidence, as well as tliat of the 
people about liim, he nuiy then venture to explore less beaten paths ; and this ho will 
be able to do with greater caution, and more probability of success, by the experience 
already gained; this being a further motive for i)ursuing tlie line of conduct here 
suggested. 

4620. All works of improvement should be executed with iri^our. Many falter in the 
midst of well-planned works, eitlier, througli the want of foresight or of business-like 
exertion ; in consequence, tlie money already expended lies dead, and the works are in- 
jured by the delay. Some works, as embankments and drainages, may be ruined by the 
slightest neglect or relaxation ; and, indeed, as Marshal observes, we see, in every depart- 
ment of the kingdom, these and other works deserted, and left to moulder into nuisances 
or disreputable eyesores. 

■4621. In carrying on a workj execute every thing substantially, and in a workman-lUce 
manner* Too often a false economy leads to the subversion of this principle. , To save 
a few pounds i.i the first cost, materials of an inferior quality are laid in, or a quantity 
used insufficient to give the required substance and strength to the work. By either of 
these imprudences, its duration is abridged ; and the eventual loss, by repairs and re- 
newal, may be ten times greater than the sum injudiciously saved in the original erection- 
Nevertheless, to increase the evil of these ill-judged savings, inferior workmen are em- 
ployed ; or sufficient w'orkmen at inferior prices, at which they cannot afford to make 
good work, nor can a superintendent urge them to make it under such circumstances. 
CcHiseqiiently the work is ill performed, its duration is still more abridged, and a further 
loss is incurred by injudicious saving. 

4622. There are cases in which temporary works oidy are required* A lease-tenant, for 
instance, wonbi to make an improvement which will last as long as his lease, without 
caring about its further duration. In such a case, it may be well-judged frugality and 
admissible ** cleverness in business,” to work up cheap materials in a cheap way : but it 
seldom can be right in the proprietor of a hcreffifary estate, whose interest in it may be 
said to be perpetual, to proceed in the same manner. His best policy is to take favour- 
able opportunities of laying in good materials at moderate prices ; to use them when 
duly seasoned; and to employ good workmen at such prices as cannot furnish an excuse 
for bad workmanship, and will warrant him to enforce good. 

4623. Accomplish one work before another is commenced* A work may be conridered 
8S,accQ^lplishcd when the chief difficulties arc surmounted, 'and the chief cost expended; 

case* it cannot be prudent to embark in another. By avoiding em- 
barraments, the execution of improvements becomes a present pleasure, as well as a 
source of future profit ; no half-finished works arc left as monuments of disgrace to an 
estate and its owner ; no time nor interest of money is lost ; every work is brought into 
t.and profit as it is finislied; and if, as it frequently will happen with the most 
calculators, the estimated sum has been exceeded, due time may be taken to let 
ifA of improvement accumulate, so as to enable it to discharge the arrear, and to fhr- 
ni^% wanted, the estimated sums requisite for the succeeding work. 
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, BOOK IV. 

MANAGEMSKT OF LANDED PROPERTY. 

4624w The matu^ement of <m extensive landed esteUe, like that of every other great ]Mro- 
perty, is a business both of talent and integrity. In former times, when evety proprietor 
may be said to have cultivated the whole of his agricultural territory, it constituted his 
whole occupation, when not engaged in war ; or required a host of managers, if ti* was 
a man of ^e first rank. On the continent, and especially in Russia and Hungary, 
where estates are of enormous extent, and wholly fanned by the proprietor, the largest 
estates, as we have seen (621.), are managed by a court of directors, and an executive 
department, with a numerous body of superintendent officers, artists, and artisans. A 
better system is now adopted in this country, in consequence of the creation of profes- 
sional farmers, who, taking large portions of territory from the owner for a certain num- 
ber of years at a fixed rent, and on certain stipulations for mutual security, occasion little 
more trouble to the proprietor, during tliat period, than receiving payments. Hence it 
is that the management of estates in Britain, though important, is a more simple busi- 
ness than in any other country. 

4625. fVhere there are only tenanted holdingSf the business of management is very 
simple; where there arc woodlands, it requires a person to look after that department; 
and where there arc waters, quarries, and mines, a greater number of subordinate 
officers are requisite. But what often occasions most expense, and at the same time is 
attended with the least profit, is the management of the abstract rights belonging to an 
estate ; such as manorial rights, quit-rents, and other feudal or antiquated trifles or 
absurdities, which require courts to be holden, and lawyers and other officers to be called 
ill to assist. The only British author who has eUgested the business of managing 
estates into a regular system is Marshal, and we shall follow him in considering this 
subject St, as to the superintendents on the executive establishment of an estate; 
and, 2dly, as to tlie general business of management. 


Chap. I. 

SuperintendentSt or Executive Establishment of an Estate* 

4626. Though every man who cannot manage his own estate in all imp(^tant matterSf 
deserves to lose it, yet, as extensive proprietors generally have their properties situated in 
different parts of the country, and have, besides, public duties to attend to, certain sub- 
ordinate managers become necessary. In The Code of Agriculture it is stated, that no 
individual having a large estate is equal to tlie task of managing it, unless he is in the 
prime of life, dedicates his whole time to the business, and gives up every other occupa- 
tion. It is there stated to have been found expedient, by the proprietor of an estate of 
great extent, to nominate two or three commissioners to assist him in its management* 
Under the superintendence of such commissioners, it is said, tlie afiairs of a great pro- 
perty would be as well conducted as on the best managed small or moderate-sixed 
estates ; while the duties of the proprietor would principally be to carry the exercise of 
true benevolence into effect, which would consist in softening severe decisions ; or in 
granting those marks of approbation and reward which, when bestowed by the proprietor 
himself, are die most likely to produce beneficial consequences. {Code^ App. 58.) 
Such may be the case on a few estates in the British isles not yet brought into a regular 
system of improvement, and about to be remodelled, of which a grand example occurs 
in the immense property of the Marquess of Stafford ; but, in the great migority of cases, 
to each estate a manager of qualifications suited to its extent and duties, and a general 
receiver and controller in the capital or metropolis (if the proprietor and his banker can- 
not effect these duties between them) are all that is requisite. We shall first ofiTer a 
few remarks on the qualifications and duties of managers, and next on the place of busi- 
ness and its requisites. 

Sect. I. Steward or Manager of an Estate^ and his Assistants* 

4627. The head manager of an estale ought unquestionably to be the proprietor him- 
self, or bis representative, if a minor or otiierwisc incompetent. Next to the proprietor 
is his acting man of business, with proper assistants ; togetlier with such pi^essional 
men as advisers as the circumstances of business may render necessary. A tenanted 
estate difiTers widely from other species of property ; as giving power and authority over 
persons as well as things. It has, therefore, a dignity and a set of duties attached to it, 
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TPvliidi are ^uliar to itself^ A man who receives ten thousand pounds a year fiiom the 
](>ubUc liindsj for instance^ is an insulated being, compared with him who receives the 
same income from landed property, and who is one a2 society's best members, provided 
his affairs arc judiciously conducted. On the contrary, if, regardless of the dignity and 
the duti^ of his station, he lives but tq dissipate lus income, leaving the government of 
his estates and their inhabitants to those whose interest and honour are unconcerned in 
their welfare, or to those whose best interests lie in their derangement, he becomes at 
once an enemy to himself, to his family, and to the community. As unpardonable it 
would be in the possessor of a kingdom to be ignorant of state affairs, and unmindful of 
the ministers who reside about his court ; or in the commanding oiHcer of a regiment to 
be a stranger to his men, a priest to his parishioners, or a shepherd to bis flock ; os for 
the possessor of a tenanted estate to be ignorant of territorial concerns, and a stranger to 
his lands and their occupiers. 

4628. Though it be an essential pari of the duty of a mm of fortune to be intimately 
aequamted with his own affairst it does not follow tliat he should bo absorbed in them, and 
neglect his duties as a superior member of society. In all mi>fters of government and 
command, subordination is essential to good order and success. A rommander in diief 
does not act as pioneer, nor does a naval commander reef his sails, or heave his anchor. 
Each has his subordinate officers to convey his commands, and men to execute them. 
But it is essentially necessary that the former should be well acquainted with military, 
the latter with naval, affairs. Every heir apparent, therefore, to a large landed property, 
should be regularly, or at least more or less, bred up in the knowledge of rural aflbirs, 
so as to fill with honour and profit the high station he has in view. But if the possessor 
of an estate has not been fortunately initiated in the knowledge which belongs to his 
station, the task of acquiring it is far from great. 

4629. On a large estate we generally find a resident manager ^ a land steward, a man who 
has some knowledge of what is termed country business, and who acts under tlie control 
of his employer, or of a confidential friend, w'ho is more conversant in rural concerns ; 
or perhaps of a law agent, who knows less of them ; or such residing steward, espe- 
cially of a detached estate which lies at some distance from the residence of its proprietor, 
acts without control. In the last case, if lie is a man of judgment, it is fortunate both 
for the landlord and tenant : but, on the contrary, if such possessory manager wants 
those reqxiisitc qualifications, the consequence becomes mischievous to the lands, their 
occupiers, their proprietors, and the community. 

4660. The requislLe acquirements of an acting manager^ according to Marshal, are, a 
knowledge of agriculture, surveying, planting, some knowledge of mechanics, natural 
history, and skill in accounts. Agriculture is the only firm foundation on which the 
other required attainments can be securely reposed. It is not more essentially valuable 
in the superintendence than in the improvement of an estate. It is difficult to become 
an accurate judge of the value of lands without a practical knowledge of their uses ; nor 
can any man witliout it properly appreciate the management of occupiers, much less 
assist them in correcting their errors, and improving their practice. 

4631. Land-surveying is a requisite qualification. Not bo much, however, for the purpose of measuring 
and mapping an estate at large, as for checking and correcting the works of professional men, as well as 
to assist in laying out its lands to advantage. 

4632. Planting^ and the management of woodlands, arc acquirements that cannot be dispensed with. 
Nor should his knowledge and attention be confined to the surface of the estate entrusted to nis care ; he 
ought to have some acquaintance with natural history, chemistry^ and experimental phrlusophy, to enable 
him to A>rm just notions on the subject of the subterrcnc productions which it may contain. 

4633. Same knowledge of mechanieSy and other sciences that are requisite to the business of an engineer, 
may be highly useful m prosecuting the improvcmenls incident to landed property. 

4^ A competent knowledge Of rural architecturcy the doctrine of the strength of materials, and the 
superintendence of artificers, may be said to be of daily use. 

4635. A thorough knowledge qf accounts is essentially requisite to the manager of a landed estate 

4636. He should be a nuin qf good character, qf upright principles, and conciliatory manners ,• to set 

an example of good conduct to the tenants, and tu become their common counsellor and peace.maker, in 
those trifling disputes which never fail to arise among the occupiers of adjoining land ; and which too 
frequently bring on serious quarrels and lawsuits, that end in the ruin, not only of themselves, but of the 
tenements they occupy. A proprietor has, therefore, an interest in checking such disputes in the bud : 
and do man can do this with so much efibet as a manager in whom they have a proper confidence, end 
who poMesses a due share of popularity on the estate. ^ 

4687.' 2/le acting manager requires certain assistants on a large estate; especially' if it 
lies in detached and scattered parts. Those in general use are a ground officer and 
clerk. 

4639. A land-reevet woodwardt or ground officer^ is required on each district or depart- 
"menft eC a large estate ; to attend not only to the woods and hedge-tixnber, but to the 
the fences, gates, buildings, private roads, driftways, and watercourses; ako to 
of commons (if any), and encroachments of every kind; as well as to pre- 
or de^t waste and spoil in general, whether by the tenants of the estate, or others ; 

' to report the same to the manager. 

' • 4639. The book*keeper, or under steward^ is employed to form registers, 
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mBk6 6ut rentals,' &c. and the accounts of the estate ; as well os to assist the maa* 
ager in his more active employments ; also to act as his substitute in case of sickness, or 
absence; and to become his succeslor in the event of his death, or other tennination of 
his stewardship. 

4640. A lava asdsitmi, solicitor, or attorney, may next be considered as requisite to 
the good management of a landed estate. For although much is to be done by judicious 
regulations, and the timely interposition and advice of a resident manager, such are the 
frailties of human nature, that, in a state of civilised society, and of property, legal 
assistance will sometimes be necessary. The error of country gentlemen consists, not in 
employing lawyers, but in commitdng the management of their landed estates to them. 
The employment of law agents as land stewards, however, is not without some reason. 
Farmers are not for the most part sufficiently skilled in accounts for taking the charge of 
a large estate ; and such of them as are capable, arc commonly men of capital, and 
would not exchange their situation for the less independent one of a land steward. /The 
division of labour, in the case of largo estates, is not without its use, and is recognised 
in practice. A law agent collects tlie rents and keeps tlie accounts, often on a very small 
Salary ; and in questions of a practical nature, such as the valuation of new leases, the 
modes of cropping, &c. he advises with a surveyor or land valuer. AAer all, however, 
a well chosen land-steward to reside upon the estate, and to consult, when necessary, 
with a lawyer, must be the best plan, even though his salary be higher than that of the 
law agent, who commonly acts for several proprietors, does not reside on any of their 
estates, and very likely, as we think, cannot do them justice. 

4641. In the feudd system^ under which every manor court was a court of law, we 
may perceive the origin of law land-stewards. It is allowed by the best agricultural 
writers in Europe (Chateauvieux, Thaer, Thouin, Mathieu de Dombasle, Sigismondi, 
Jovellanos, Young, Marshal, Brown, Coventry, &c.), that these by their rigid ad- 
herence to precedent in the clauses of leases, have contribuied nwst TnateriaUy to retard the 
progress of agrmdtural improvemenU 

4642. The land-sunyeyor is another professional man, whom the superintendent of an 
estate may want to call in occasionally. Not merely to measure and map the whole or 
parts of the estate, but to assist in matters of arbitration, and the amicable settlement of 
disputes ; or to act himself, as valuer or referee. 


Sect. II. Land Steward's Place of Business, and what belongs to it* 

4643. A managei''s place of business may be considered in regard to its situation, 
accommodations, and ajfpropriatc professional furniture. 

4644- The situation of the place of business should be under the roof of the proprietor’s 
principal residence ; round which, and in its neighbourhood, some considerable parts of 
his estates may be suj)posed (as they ever ought) to lie. If a large bulk of his property 
lie at too great a distance for tenants to attend at the principal office, and if on this he 
has a secondary residence, an inferior office is there required for such detached part. 
And it may be laid down as a rule, in the management of landed property. Marshal ob- 
serves, that every distant port of an estate ought to have a place upon it (be it ever so 
humble) in u’hich its possessor may spend a few days comfortably ; to diffuse over it a 
spirit of good order and emulation. He has known the most neglected and almost 
savage spot, such as are many landed estates in Ireland, reclaimed and put in a train of 
improvement by this easy method, 

4645. The accommodations requisite for a principal office arc, a commodious, business 
room, a small ante-room ; and a safe-keep, or strong room, fire proof, for the more valu- 
able documents. 

4646. The professional furniture with which an office of this description requires to be 
supplied are maps, rental-books, books of valuation, register, legal papers, and some 
others. 


4617. A general map of the whole estate on a large scale is an obvious requisite ; and portable separate 
lapa, with accompanying registers and other descriptive particulars, are useAil in proportion as Improve- 
ments may be in contemplation. ...... 

4646. Books of valuation are essAitial, especially where there are numerous small holdings on short 
terms. In these regtsters are contained the number, name, admeasurement, and estimated value of each 
ffeldl and of every parcel of land, as well as of each cotUge or other building not being part of a farm- 
stead, on the several distinct parU or districts of the estate. The.valuatlon8 being inserted in coinmns, as 
they arise, whether by general surveys, or incidentally, headed with the names of their respective valuers, 
so that whenever a farm is to be relet, these columns may be consulted, and its real value fixed in a 
resurvey with jthe greater exactness. ... . ^ 

464&. A general register qf timber trees, copsewood, and young planMums is particularly wanted where 
there Is hedgerow timber. Marshal directs to specify In ttiis register the number of tlmtor trees in 
each wood, grove, hedgerow, and area, with the 8i)ecie8, number, and admeasurement of each tree. He 
also lecommends separate pocketbooks, containing the particulars of each division, or of a number of 

contiguous divisions, for the occasional use of the manager and woodreem . , . - . 

4W. Contracts, agreements, accounts, tetters on business, and other doeumenU, sho^ be intelligibly 
endorsed, dated or numbered, and arranged so as to be easily referred ta A book of abstracts, or heads 
of papers of greater imporiance, should ne made out to be referred to on ordinary occasions, and likewise 
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to lenroM'M lota. to thcr origtnalth vbkb requirt a mort lecutc npofitory than a eouimon Imiiiieit- 
room. 

4851. doevunjotUt ^uch aa title deeds, legal deeialons, amds of arbitration, counterparts of leases, 
securities, oash, MUs, passed accounts, dra, as being the most important objects, should be carcAUly depo^ 
sited in the safety.chest or strong room. 

4652. Portable regfaterg of the tenanted lands. In convenient pocket volumes, with maps on a small scale 
heading every farm, are, according to Marshal, who seems to have looked upon ttiiants as placed in a state 
of conunual nostUity with their landlords, a most invaluable description of books both for the manager and 
his employer. Two (qpposite pages being appropriated to each farm with its map, the following information 
should be given : — 

Name of the farm and its number of acres. The eligibility of the plan and circumstances of 

The name of the tenant and Che existing rent the farm. 

The tenancy ; if on lease, the term of expiring. The eligibility of the occupier. 

Any extraorainary covenant of the lease. The eligibility of the nrescot rent 

The number of cottages let with the farm. The state of the buildings, fbnees, and gates. 

The number of timber trees growing on it roads, and watercourses. 

The number of orchard trees growing on it The state of cultivation, and condition of the live 

stock. 

4659- among other things, the following, viz. : — . 

The rqxdrs more immediately wanted. AVith any other Incident or orcuirence respcct- 

The improvements of which the whole is suscep- ing the farm or its occupier, tiiet requires to be 
tible. remembered: and with references io the books 

The agreements entered into with the tenant. and papers which may pertain to the several parti- 

Tho permissions granted him. culars j thus having at one view a complete abstract 

The injunctions delivered to him. of the history and present state of every farm, to- 

With a hint as to his personal character, and the gether with the particulars of attention which each 
number and general character of his family. nil requira 

4654. The trouble of forming an abstract of this kindt or of renewing it when filled, or in order to adapt 
it to the varying circumstances of the several farms, is inconsiderable, compared with its uses, which are 
not only obvious in theory, but are fUlly established in practice. On returning to an estate, after twelve 
months’ absence. Marshal has generally found, that, by consulting a register of this sort, and, through its 
means, making systematic enquiries respecting the incidents that have occurred on the several farms 
during his absence; he, in this summary way, and before he entered upon a fresh view, became better 
acquainted not only with the general interests, but with the more ordinary business, of the estate, than 
the acting manager, who had constantly resided ufion it, without such a remembrancer. This abstract 
or remembrancer, ho says, ought not to comprehend tenanted farms only ; but should comprise woodlands, 
quarries, the demesne, Ac. in hand ; as well as the more important improvements going on : each of which 
ought to have its separate folio assigned it To a proprietor, or his confidential fnend, who only goes 
over his estate occasionally, such an intelligent companion is essentially serviceable. He cannot profit- 
ably direct, nor safely advise with, an acting manager, or other agent or officer of the estate, until ne has 
consulted so infallible an oracle. The utility of such a register, while a proprietor is absent Aom his 
estate, if he can be said to be so, with such a faithful mirror in his {xisscssion, is too obvious to require 
explanation. 

465.5. Among the instruments necessary for a manager's (ifffce, may be included those requisite for sur- 
veying, mapping, levelling, measuring timber, and every description of country work, together with 
boring machines, draught measurers, weighing scales, some chemical tests, models, and such other articles 
as may lie required or rendered usefUi by imrticular eircumstanecs, 

4656. An u^icuUural library may be considered an essential requisite ; including works on rural archi- 
tecture, the prices and measuring of work, and other fluctuating matters ; and one of the best encyclo. 
pa^as of universal knowledge. We have already suggested on important use to which such a library 
might be appUct^. 

4657. Such an establishment and place of business as has been described, we agree with 
Marslial in thinking, many will consider as in some degree superfluous or extravagant. 
In many cases we .^mit it would be so ; but it is impossible to determine what things 
can be done without, unless a particular case were given. Such a minute register of 
farms, for example, w'ould be quite ridiculous on an estate in East Lothian, where 
tenants are of suffleient wealth and respectability of manners to be treated as men ; and 
not watched and schooled like those which Marshal seems generally to have in view. As 
tenants of land become enlightened, they will be very differently treated from what in 
many places they arc at present. Asa proof of this, we have only to compare one dis- 
trict of country with another. In East Lothian, Berwickshire, and some other parts of 
Scotland, the formers are as intelligent as their landlords ; and the transactions which 
take place between them resemble the transactions which take place between one mer- 
cantile man and another. In districts where the tenant has little capital, and where he 
is sunk in ignorance, he ranks with the labourer, and occupies his farm by a sort of suf- 
ferance. It is a pity that the ignorance and seclusion of such men do not admit of their 
comparing their state with that of others possessing no greater capital, but more know- 
ledge and skill : it is a pity, we say, for the sake of their children, whom they might 
tlius be induced to educate. 


Chap, IL 

\ JDutiet if jh£anagers of Estate$* 

various duties <f the manager, or the proprietor, of a landed estate, may be 
conside^x^ imder the heads of general business business with tenants, and auditisg 
fccounti^i 
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Skgv. L Chtnend Princ^tba ^Sutmeu eonsktered fdatine^to L&hMiBHtattUhip* 

4659. The first and mtni general pnndjpky in this and erery other department 
business, is to embrace readily the slverol mattm as they Occur ; and not to put them^ 
off from time to time, until they accumulate, and render the task difficult and irksome* 
The only artifice, it may be said, which a man of character can well employ in business 
is that of endeavouring to render it pleasurable ; and, by meeting it cheerfully, os it 
rises, or as it becomes ripe for despatch, this desirable end will generally be attained \ 
for, in that state a man not only enters upon it with pleasure himself, but he will gene* 
rally find his opponent in the same temper of mind. Whereas, through delay, misun* 
derstandings, idle tales, and groundless surmises are liable to intervene ; the minds of 
both to be soured ; a distant coolness to take place between them ; and a barrier to be 
raised, which, tliough altogether imaginary, nothing but the mystic wand of the law may 
be able to remove. 

4660. T/tere are three distinct methods conducting business. The first is that, in 
which the parties meet, with fair intentions, to find out the point of equity, and there to 
close. In the second, they enter upon business, guarded with cunning, and armed with 
trick and artifice, as gamblers draw round a table, to take every advantage, fair or other- 
wise, which they. can effect with impunity. The last mctliod lies in the courts of law 
and equity. 

4G61. A bminess Sounded on hoMurabU intentions is the only one in which a man of honour can volun.. 
tarily appear. Here honest men come, as indillbrcnt |jbrson8, to arbitrate the matter in referonca In 
every scttlcmfmt between man and man, there is a point of equity and right, which all good men are 
desirous to find ; and when men of liberal minds fortunately meet and join in the search, it is seldom 
difficult to be discovered. Should some little difTerence of opinion arise, let them call in an umpire to 
decide between them ; or leave the whole to the decision of three capable and disinteresteil men. 

4662. A man qf strict tnteerity may become entangled tn business wdh a man qf looser principles, tn 
this case, it behoves him to be upon his guard ; but still to enter into the negotiation with temper and 
civility. There is even a politeness in affairs of business which cannot be departed firom on any occasion. 
Interruptions and schisms frequently arise, especially between men who arc of keen sensibility, and who 
(though passably honest) are tenacious of their own interests, from mere matter of punctilia The mind 
of cither being once soured by neglect, or ruffled by disrespectful behaviour, the smooth path of peaceful 
negotiation is broken up, a spirit of warfare is roused, and advantages are taken, or attempted, which 
calm reason would not nave suggested. Hence, when men of unequal degree are brought together in 
business, it is incumbent on the superior to set the example of liberauty and civility of demeanour. 

4663 In cx/teme cases there is no resource but the law ; and here tlie most that an honest man can do 
is to procure, without loss of lime, the best advice ; and to spare no exertion or useful exixinse in bringing 
the dangerous and tormenting business to a speedy conclusion. Not only is a man’s prop^y endangered, 
while it is tossed on the troubled sea of the law ; but his time and attention arc led astray, and his peace 
of mind is liable to be broken in upon, thus deranging his ordinary concerns, and disturbing the stream 
of life. How much legal disputation might be prevented by a timely attention to business I 

4664. Jn forming connections in business, select the man who has a character to lose. 
This principle should be invariably acted on : for if a man of establislied good cha- 
racter be properly treated, and determiiiately closed in with in case he demiiir or swerve 
from the right line qf conduct, he will not forfeit his good name by doing a disreputable 
action ; and must therefore come forward to tlie point of equity and justice. 

Sect. II, Managejnent of Tenants. 

466$. The general treatment of tenants and cottagers may be considered as the most 
important part of every land-steward’s occupation : it includes the mode and conditions 
of letting lands, and the time and manner of receiving rents. The idea of a landlord 
or his agents managing his tenants does certainly on the face of it appear an absurdity. 
The tenant is not more obliged to the landlord than the landlord is to the tenant ; and 
tliercfore both parties being on an equality in point of obligation, the one ought not to 
require or have the power to manage the other. This power is given, however, by the 
ignorance of one of the parties, and the existing monopoly in favour of the other ; and 
till these are done away with, by education and politick changes, the ignorant of 
farmers will always be managed by their landlords. 

Subsect. 1. Proper Treatment Tenants. 

4666. On every large hereditary estate, there are established customs and usages, to which 
the proprietor and the occupiers consider themselvca mutually amenable, though no loj^ 
contracts may subsist betweei# them. Even where impeifect leases, or other legal 
agreements exist, stUl there is generally much left for custom and usage to determine. 
Though some of these may be improper, yet they ought to be strictly observed by its 
superintendent, until better can be placed in their stead ; not merely on the score of 
moral justice, but, in the same observance, to set an example of integrity and good faith 
Ao the tenants. If a superintendent imprudently break through a custom or a covenant, 
what can he say to a tenant who follows his example? 

4667. A manager ought to set an example to the tenants under his care of liberality 
and kindness. This is more especially ^plicable to the case of cottagers and others who 
yent small holdings. There are numberless small favours which he can bestow upon 
them without loss, an^many with eventual advantage to the estate. A spirited unpfov<« 
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ing lenint riioiild be tefbeed nothing that he can reasonably ask ; should have favours 
Vi^nQla^ly eonfeired upon him, not merely as a reward for the services which he indivi- 
dually is rendering the estate, but to induce its oth^r tenants to follow Ms ex^ple, and 
to, ^ak6. Itnawn to thO whole that their conduct is observed, and distinctions made 
between good and bad managers. 

' 46^9n E8talte$^ Hke men, have 'thdr good and bad characters* No skilful fArtner who 
baa nicapiitai to jpse, will take up his residence on an estate of known bad character. 
On the contrary, when once an estate has acquired the character of good faith and proper 
treatment of its tenantry, men of money and spirit will ever be anxious to gain a footing 
tfaerer Resides, the character of an estate will ever involve that of its possessor : and, 
setting income at naught, it surely behoves a man of property to pay some attention to 
the character of his estates ; for what can well add more to the permanent respectability 
of a family of rank or fortune, than having its estates occupied by a wealthy and respect- 
aldc tenantry ? 

. ,4669* In a state of civilised society and property, one of the great arts of life is to teach 
character and interest to go hand in hand, and on ordinary occasions to endeavour to turn 
every incident, as it fortuitously occurs, to their mutual advantage. If a tenant of 
capital and an improving spirit be found Upon an estate, give him due encouragement, 
for the purposes already explained. On the contrary, if another is found to possess re- 
fractory habits, to swerve from his engagements, or to injure the lands in his occupation, 
it is but common prudence to take the first legal and fair opportunity of dismissing liim, 
and supplying hjs place with another who is better qualified to fill it ; not more with a 
view of rescuing his particular fann from further injury, and of making an example of 
him ill terror to others of similar liabits, than to preserve and heighten the character of 
the estate. 

4670. These remarks may be considered as applicable chiqfly to small tenants, or such 
as from ignorance and want of leases may be considered in a state of bondage. It 
ought never to be in the power of a landlord to make an example of a tenant in terror 
to others;” it is enough if this power be left to the laws. A tenant who rents a farm 
on certain conditions, and fulfils them, is, in point of obligation, on an equality with his 
landlord ; neither is obliged to the other : and wliilc the one does not require those acts 
of kindness and liberality which Marshal inculcates, the other is not entitled to that 
submission and sbvish deference so common among tenants at will, and indeed most 
others in England. It is justly observed by Brown {'I'reat. on Rnr* Aff*) tliat the moral 
excitement, or degree of encouragement, given to the tenant for improving the ground 
put under his occupation, is regulated entirely by the terms or conditions of the lease 
under which he holds possession. If the conditions be liberal and judicious, and accom- 
modated to*thc soil and situation of the land thereby demised to the tenant, all that is 
obligatory upon the proprietor is faithfully discharged. But when matters are otherwise, 
when the tenant possesses under a shoit lease, when the covenants or obligations are 
severe in the first instance and ultimately of little avail towards forw'arding improve- 
ment, it may reasonably be inferred that the connection is improperly constituted, and 
that little benefit will tlience follow either to the public or to the parties concerned. 
The proper view of a lease is, that it is merely a mercantile transaction reduced to 
writing, in which both parties arc on an equal footing. 

Subsect. 2. business of letting Farms. 

4671. There are three methods (f letting a farm: putting it up to public auction, and 
taking the highest bidder for a tenant ; receiving written proposals, and accepting the 
highest offer; and asking more rent for it than it is wordi, haggling with different chap- 
men, and closing with him who promises to give the most money, without regard to his 
eligibility as a tenant. After a variety of obvious remarks, Marshal concludes, that 

seeing in ev^ situation, there is at aU times a fair rental value, or market price of 
lands, as of their products, there appears to be only one rational, and eventually pro- 
fitable, mthod of letting a farm ; and this is, to fix Ute rent, and choose the tenant In 
'the chpice of a tmant every body knows the requisite q-aalifications to be, capital, skill, 
and character. The respective advantages of these qualities are amply 
in The Treatise on Landed Property. 

, Subsect. 3. lAfferent Species Tenancy. 

: hol^ngs in use in Britain are at wHl, from year to year, for a term 

Uf ifor a life or lives. 

' ' 4fl7&' wHL or until the cuatomarv notice be given by either party to the other, ig 

<itrafybit tcMU eSntrset or written agreement : the only tie between the owner and the occupier being 
the 'euMom bf the estate or of the country tn which it lies, and the common law of the land. Thia may 
, be ednaidefirt dt the simple holding which succeeded the fbudal or conyhoM tenure: but which is now 
fastgeihglhtt^aimse. ' 

m Homing Mm year to year, under a written agreement, with qiecifledcovenahU, is a more modem 
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M^,«n4liecondji(taoMwi4iiiipremiil€niliiioiiwpuUors^^ nmi 

yrhete leas^i foir a term <wf yeai* were ^rmerly granted, w 

¥!t5. Leasaf&ra tem as seveh^ fourteen, ti^enty^onc, or agreater nunHwrofr^atf; Mttidn : 

but wttbottttbejMmerortts&iuiieat,unUM with the consent of the lemr. w yenii eenam , 

467e. ZouM/or fftws ,• a#, one^ two, three, or more, without the power of aislnnnent Is Britain, life 
teases of this description are now rarely granted. In Wales and Ireland they anTstill prevalent; the r^t 
being there settled according to the value of the land at th^time of letting | as oh granting a *a 


reserving only a quit rent^ or Minuai acknowiedgo^t. 

4677. A lease for a term ofyearst or fos two or more lives, can alone be favotttable ibr 
the progress of agriculture. A farmer holding at will, or from year to year, may pUHij^, 
sow, and reap ; but he will, if a prudent man, be very careful not td make improvements, 
well knowing that the first effect would be a rise of rent or a notice to quit Tioe ii f# fbr 
a single life have the great disadvantage of uncertainty in duration, both as to landlord 
and tenant ; and though the latter may insure a certain sum on his life for the benefit of 
his family, yet it were better that he should lay out that money in improving the fiSkOu 
Leases on lives, renewable, are for all purposes of culture as good as freehold ; but they 
have this disadvantage to a tenant, that they require a considerable part of his capital paid 
down, and a fiirtiier draught on his capital on the falling in of any of the lives. Even 
the first of these payments would embarrass the great majority of professional farmers, 
and disable them from bestowing proper cultivation on the soil ; but to a farmer with a 
surplus capita] no description of lease can be better, as he lays out his siu^lus capital at 
the market rate of interest, and is, as it were, his own annuitant. To the latidloi^ such 
leases cannot be advantageous ; because, there being fewer who can compete for them, 
lands let on these conditions do not fetch their full price. 

4678. The fundamental pnnaple on which both the duration and conditions of leases 
are established is evidently this — A agrees to lend to B a certain article for his use for 
an equivalent in money ; but such is the nature of this article, that, in order to use it 
with advantage, B must possess it during a considerable time : he, therefore, requires a 
security from A to tliat effect j and A on Ins part requires a security from B that he 
will return the article at least in as good condition as when it was lent to him. The term 
of years for wliieh the article is to be lent, and the precautions taken to insure its return 
without deterioration, aic founded on experience, and vary according to the peculiar cir- 
cumstances of lender and borrower. In general, however, tins is obvious, that where 
the period of lending is not sufficient for profitable use, or the conditions required for 
ensuring the lender an undctcriorated return of tlie article unreasonable, the value of the 
loan or rent will be proportionably diminislied. (Sup. Enc, Bnt, art. Agj-,) 

4679. In recurring to what actually ends in the bed cultivated districts, w^ shall quote 
the excellent observations of an experienced farmer and approved public writer: — “ The 
general principle which should regulate the connection between landlord and tenant seeikis 
to be, that while tlie farm ought to be restored to the ow ner at the expiration of the tenant's 
interest, at least without deterioration, the tenant should be encouraged to render it as 
productive as possible during his possession. Tn both of these views, a lease for a tenn 
of years is scarcely less necessary foi the landlord than for the tenant ; and so much is the 
public interested in this measure, that it has been proposed by intelligent men, to impose 
a penal tax on the rent of lands held by tenants at will. 

4f)80 T%at the value of the property ts enhanced by the seem %ty which such a lease cortfers on the tenant 
will be put beyond all doubt, if the rente of two esUtes for half a century back arc compar^ , the one 


hel^ by tenanti at will remains nearly stationary, the other is gradually, yet effbctually, improved, 
the security of leases, by the tonante’ capital , and, in no long period, the latter takes the lead of the 
former, both in the amount ot the revenue which it yields to the proprietor, and in the quantity of pro- 
duee which it fomishes for the general consumption. The higher rente and greater produce of aoiUe 
parti of Scotland than of many of the English counties, where the soil, cbmate, and markets are much 
more fovourable, must be ascribed to the almost universal practice of holding on leases in the fiumer 
country, In a much greater degree than to any of the causes which have bei '* - 

than a century ago, what are now the best cultivated districts of Scotland we. . _ 
part of England ; and, indeed, had made very little progress hrom the time of the feudal sy 
niW years since the fanners of Scotland were in the practice of going to learn of their southern neighbours 
in akt, which was then very imperfectly known in their own country. But in several parts of Fnkbnd 
there nas been little or no improvement since, while the southern counties of Scotland have unMomily 
advanced ; and at present exhibit very generally, a baiqiy contrast to their condition in the middle of the 
last century 

4681. In lespect to farmers ihetnselves, it cannot be necessary to point out the advantages of leases. It 
maybe true, ^at, under the security of the honour of an English landlord, tenants at will have been con. 
tinned in possession flrom generation to generation, and acquired wealth which he has never, like the 
landholders of some other countries, attempted to wrest fVom them. But there are few individuals in any 
xankpf hfok whocontinue for a length of time to sacrifice their ^ust claims on the altar of pure Mneronty. 
Smiaethuig it almost always expected in return. A portion of revenim in this case Is exchanged to 
power* and that power is displayed not only in the habitual degradation of the tenantry, but m thenen^ 
Ser tnem* whlcn the landlord never fails to exert at the election of memben of pawiament, ^ on all 
other Dolitjcal emergencies No prudent roan will ever ihvest his fortune m the imprevenieiwLQi gnouer 
parMBt pwpeity, unless, foom the length of his leaio^ he bei a reasonable proq^ of beti^ 
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with profit f Atid tho ffrvilUy whioh holding atfriU oocenArily exoott is allogeClItor inoompatlble with that 
apirit of entetpriae which bdoom to an ^lightened and independent mind. 

468S. Eury measure toAsdk has a tmimey tojtiter the preduetwe powers of the soU, muat deeply 
aflhet the pnmleat larger m well aadcpceH one of the and moit valuable clossea It is clearly 

their Inter^ that com and othw provadons sbouM be supplied In abundance, and the people of England 
i^^Ji^y cowytoin of the w^ m leases, as cme of the principal causes which check the improvement 

Whataigkiio be Heierm ef a leote can onlj^ determined by a reference to the eircumstances 
of eacsh particiiw ease. Lands naturally neh, or such as have already been brought to a high degree of 
fertihty, requlclng«)M great Investment of capital, and returning all or nearly all the necessary outlay 
within the year, be advantageously held upon short leases, such as perhaps give time for two, or 
at most three ot the rotations or courses of crops to which the quality ot the soil is best adapted The 
j>t»olioeof 4 £nglaod in this respect is extremely various, almost every term, feom twenty years down, 
wardic being found in difibrent parts of it In Scotland, by far the most common period is nineteen years, 
to whlcfa it was formerly the practice, in some places, to add the life ot the tenant In that country, even 
when It is thought expklient to agree for a much longer term, this is still expressed in periods of nineteen 
years, a sort of mystenous cycle, which seems to be no less a favourite with the courts of law than with 
landholders and farmers Yet this term is somewhat inconvenient, as it can never correspond with any 
number of the recognised rotations of arable land 

4dH4 A ieoMc/or twenty yean^ it has been maintained by several writci», is not sufilcient to reimburse 
nJlpant for any ccHuideraUe improvements, and landholders have often been ur^l to agree to a much 
Ic^er term, which, it is alleged, would be not less for their own interest than for that of the tenant 1 his 
is a question which our limits do not permit us to discuss , but, after viewing it in difibroki. lights, assi'ited 
by the experience of long leases in different parts ofbiotland, we cannot help expressing somoaoubtsol their 
utility, even in so far only as it regards the parties themselves , and wc are decidedly of opimon, that a 
greater produce will be brought to market, from any given extent of land held on successive leases of 
twenty ycxrs, for half a century, Chan if held on one lease ot that duration, whether the term be specified, 
or Indetimte as is the case of a lease for hie As a general mode of tenure, leases for lives seem to 
018 particularly objectionable. 

4685. Tbe great advantages of a lease are so well known in Scotland, that one of her best agricultural 
writers, himsw a landed proprietor, has suggested a method of conferring on it the character of perpetuity, 
to such an extent as, be cliinks, would give ample security to the tenant for every profitable improve, 
nient, without preventing the landlord feora resuming possession upon equitable terms, at the expiration 
of every specified period But the author of this plan (l^rd Kaimes), in his ardent wishes fbr the advance- 
ment of agriculture, at that time in a very backward state in his native country, scorns to have overlooked 
the difficulties that stood in the way of its adoption , and the great advance in the price of produce, and 
consequently in the rate of rents, since his lordship wrote, have long since put an end to the discuosion 
which hu proposal excited, ior a form of a lease on his plan, the reader may cousult Bell’s Trtaiue on 
Leaset $ and the objections Co the plan itself are shortly stated in the supplement to the sixth edition of 
Jhe GasUeman Farmer^ recently published. 

4686. Lang leases granted upon eoadttion qf rtceivtng an advance qf rent at the end qfa eertatn number 

qf years have been granted . but covenants of this kind, meant to apply to the circumstances ot a distant 
period, cannot possibly be feamed in such a manner as to do equal Justice to both parties , and it ought not 
lo be comoealed, that, in every case of a very long lease, the chances are rather more unfavourable to the land, 
holder than to the farmer If the price of produce shall continue to riso as it has don^ till very lately, 
for the last forty years, no improvements which a tenant can be expected to execute will compensate the 
landUord’s loss ; and if, on the other hand, prices shall decline, the capital of most tenants must be 
exhausted in a few years, and the lands will necessarily revert to the proprietor, as has been the rase ot 
late m many instances Hence a landholder, in agrc>eing to a long lease, can hardly ever assure himself 
that the obligations on the part of the tenant will be fully disc harged throughout its whole term, while 
the obligations he incurs himself may always be easily enforced He runs the risk of great loss from a 
depreciation ot money, but can look forward to very little benefit from a depret lation ot produce, except 
for a few yeaiw at most Of this advantage a generous man would seldom avail him<)cft , and, indeed, 
in most instances, the advantage must be only imaginary, for it would be over.balauccd by the de- 
terioration of his property ” {hup Encyc Brtt art Ajpr ) « 

4^7 Tt^re are various objections made to leai>es qf nineteen or twenty-one years Some of these arc 
of a feudal and aristocratical nature, such as the indejiendunce it gives the tenants, who may bc‘comc 
purse-proud and saucy under the nose of their landlord, &e A greater objection has arisen flrom 
the depreciation of British currency during the last ten years of the eighteenth, and first ten of the 
nineteenth centuries Various schemes have been suggested to counteract this evil , but the whole of 
them mildiable to objections, and it may be doubted if it admits of any remedy, except a compromise 
between the parties. 

r' 

Subsect. 4. Rent and Covenants of a Lease* 


4688. To avert the evils of fixed money rentSi and long leases, both to landlords and 
tenants, the best mode known at present is the old plan of corn rents. This plan was 
first revived in 1611, by a pamphlet published in Cupar, which attracted considerable 
attention, and has led to the adoption in various piuts of Scotland, of a mixed mode of 
imying rents, partly in com or the price of com, and partly in money* In hilly districts, 
woidl, or the price of wool for an average of ^ears, is sometimes fixed on instead of com. 
We shall qifote from the same intelligent writer on the duration of leases, his sentiments 
on com rents, 4^d subjoin his observations on covenants. 

4689* t%gugh the most equitable mode of determining the rent qf lands on lease^ would be to make it 
^se and fiUl with the price of com ; yet a rent paid in com is jjable to serious objectlom, and can 
iSiMi be advimble ink commercial country. It necessarily bears hardest on a tenant when he least able 
toffifWhiiKfieU, In very bad seasons, his crop may be so scanty, as scarcely to return iced aadtheexpenses 
of culfivofioD, and the ahare which he ought to receive himself, as the profits of his capital, as wen as the 
qpiaiflMtgr ollDned to the Jaadlord, may not exist at alL Though, In this ease, if he pays a money rent, his 
loss may be cohflderabl^ it may be twice or three times greater if the rent is to be paid in com, or 

S o the high price of such seasons. In less favourable years, which often occur in the variable 
llitaim acom rent would, in numerous instances, absorb nearly the whole firee or disposable 
i It ia by no means uncommon to find the grogs prodlice of even gM land reduced firom twenty 
CBMH pa|ow an avenge in particular seasons. And it ought to becouidered, in rcHard to the 
saaeUV 0at his income wouM thus be doubled or brebled, at a time when all other mmses trere 
om sci^ty and consequent dearth ; whil^ in tiroes of plenty and cheoimess, he m^t find it 
make his expenses correspond with the great diminution of hii receipts It Is of much im. 
puftanpeMkoth patties, that the amount of the rent should vary as little as possible firam any unforeseen 
cmsei^ thcN^ tenants In general wpiUd be perhaps the most iidiued by sueh fluc^^oua 
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4/SBQ. T^^9h9hitihae0m9i^et 

landlord and tenant, a plan has been latdy sugmled fbr eonfsrtlng the e<Mti into money, tdo|^Bg for Its 
price, not the price of the yeacafoe whieh the rent la payable, but the avmge pciee of a oertain , 
number of yeara The rent, aceonfoig to ahis phm, may be ealcittoted etery year^ by omitting the Aral 
year of the aeries, amd adding a ncfr onej er,U may continue thesamefor aoertabi number of years, 
and tben be flaee aeooidloc to a new aTeraim Let us suppose the Jease to ba for twenty-one smara, 
the average agre^ on being seven years, and the flnt year’arent, that Is, the price of so many gnarten of 
corn, will be cjahmlated focw the ayeraga pricecftbe crop of that yaar, antt .ef the six years preoediog: 
If it be meant to take a new avenge for the second and everpaucceeding yearns rent, all that is necessary 

is, to strike off the first of these seven years, adding the yeu for vhmi the rent so on 

during all the years of the lease. But tills labour, slight as it is, may be dispensed wSiii^by oonttnning the 
rent without variation for the first seven years of the lease according to Uie average price of the eevcn 
years immediatdy preeeding its commencement, and, at the end of this perlocL fixing ,a new rent, 
according to the average price of the seven yeais just expired, to continue ftw the next seven yearsL 
Tlius, in the course of twenty.one years, the rent would be calculated only three times ; and for whatever 
quantity of corn the parties had agreed, the money payments would be equal to the average price ef four, 
teen vears of the lease itself, and of the seven yean preceding it ; and the price of the last seven yean ni 
the old lease would determine the rent during the first seven years of the new one. , 

4691. The landlord and tenant could not svffeTt it has been thought, either firom bad seasons, or any 
change in the value of the currency, should such a lease as this be extended to sev»al periods of twenty, 
one years. The quantity of corn to be taken as rent, is the only point that would require to be sett hMt ||t( 
the commencement of each of those periods ; and though this would no doubt be greater or lees, acconttW' 
to the state of the lands at the time, yet it may be expected, that in the twenty.onc years precediim, aU 
the tenant’s judicious expenditure liad lieen fully replaced. Instead of the twofold difilcalty in flxhig a 
rent for a long lease, arising hum uncertainty as to the quantity of produce, which must depend on 
the state of improvement, and still more, perhaps, firom the variations in the price of that produce ; the 
latter objection is entirely removed by this plan : and in all cases where land is already brought to a high 
degree of fertility, the question about the quantity of produce may likewise be dispensed with. 

4693. ^ the corn-rent plan be applied to leases qf nineteen or twenty-one yeari, the inconvenience result- 
ing firom uncertainty as to the amount of rent, as well as other difficulties which must necessmily attend 

it, would be as great, perhaps, as any advantages which it holds out to cither of the parties. If it be said 
that a rent, determined by a seven years* average, could not sud(|gnly nor materially alter, this it at once 
to admit the inutility of the contrivance. The first thing which must strike every practical man< is, that 
corn is not the only produce of a farm, and in most parts of Britain, perhaps not the principal source firom 
which rent is paid ; and there is no authentic record of the prices of butcher meat, wool, cbecae, butter, 
and other articles in every county to refer to, as there is of coni. This is not the ph^ to enquire whether 
the price of corn regulates the price of all the other products of land, in a country whose statute books 

’ are AjII of duties, bounties, drawbacks, &c., to say nothing of its internal regulations ; but it is sufficiently 
evident that, if corn does possess this power, its price operates too slowly on that of other products to serve 
'' as a just criteripn for determining rent on a lease of this duration. Besides, in the progress of agriculture, 
new species or varieties of tlie cereklia themselves are established even in so short a period as twenty^me 
years, the prices of which may be very diflbrent from that of the com specified in the lease: What 
security for a full rent, for instance, would it give to a landlord, to make the rent payable according to the 
price of barley, when the tenant might find it more for his interest to cultivate some of the varieties of 
summer whea^ lately brought foom the Continent ? or, according to the price of a particular variety of 
oats, when, within a few years, we have seen all the old varieties superseded, throughout extensive dis. 
tricts, by the introduction of a new one, the potato.oat, which may not be more permanent than those 
that preyed it ? There c in be no impropriety, indeed, in adopting this plan, for ascertaining the rent 
of land kept always in tillage} but it would be idle to expect any important benefits from it, during such 
a lease as we have mentioned. 

4693. The corn-rent plan^ in the case of much longer leases, will no doubt diminish the evils whidi we 
think are Inseparable irom thepi, but it cannot possibly reach some of the roost considerable. Its utmost 
cflbct is to secure to the landholder a rent which shall in all time to come be an adequate rent, according 
to the state of the lands and the mode of cultivation known at the date of the lease. But it can make no 

C revision that will apply to the enlargement of the gross produce from the fiiture improvement of the 
inds themselves, or of the disposable produce from the invention of machinery and other plans for econo, 
misirig labour. And the objections just stated, in reference to a lease of twenty.one years, evidently 
apply much more forcibly to one of two or three times that length. Old corn-rents, though much higher 
at present than old money-rents, are seldom or never so high as the rents that could now bo paid on a 
lease of twenty.one years. But, independently of these considerations, which more immediately hoar 
uiKm the Interests of the parties themselves ; one insuperable objection to aU such leases is, that they 
partake too much of the nature of entails, and depart too far from that commercial character which is 
most favourable to the investment of capital, ana ctmscquently to the greatest increase of laud mxv 
duce. 


4694. The most recent ynnions on this su^ect are in favour of a money rent, or of a rent fonned partly 

firom the average prices of produce, and partly of money, but somewhat complicated in its iSTrangcment, 
and therefore not likely to come Into general use. There seems, indeed, no essential reason why rents in ' 
agriculture should not be regulated on the same general principle as rents In commerce ; and were It not 
for the extraordinary fiuctuation that has taken place in the currency of the efiuntry within the last forty 
years, It is mrore than probable no such alte^on of principle would ever have been thought of. The 
reader who wishes to enter more at length into this sumect, may consult the most recent works on pcdl- 
tical economy, and especially McCulloch's Principles. He will also find a paper on vie subject^ of some 
practical valu^ in the Quarterly Journal of Agriculture, voL i. p. 809. and vol. iL p: ISfi. . ^ 

4695. Mr, ArCufforfi, in the second edition of his Principles qf Political Economy, with reference to 
corn rents, observes, that the disturbing effocts of changes in the value of money are averted, at the lame 
time that the eifoct of those which occur in the cost of producing corn are mitigated, ^isplaq. he adds, 
is, however, defective, inasmuch as it obliges the tenant to pay more than the foir value of hie form In 
scarce yean ; while, on the other hand, it has the effbet of immoperly reducing the landlord's tents In 
years of uutMual plenty. A simple device has, however, been Alien upon, which hits gone far to reduce 
these defocti : tills coiiilsts in fixing a masimunt and a mtm'mum price, it being dedured in the lease 
that the produce to be paid to the landlord shall be converted into money, according tq the cunejM ntfoes 
of the year: but that, to whatever extent prices may rise above the maximum price fixed hi tMieiuei 
the landlord shall have no claim for such exeeu of prica By means of this check, the tenant is {Prevented 
fh>m paying any great excess of rent In scarce years. And to prevent, on the other hand, the rent from 
being improperly reduced in very plentifiil years, a minimum price Is agreed on by the pi^V) and it it 


m 






«,.Te thli miiiiiDanf price for the fixed quantity of produce payable to him. This pwi 
dueed into tome of the best euttivated distrtetsin the empire, particularly East Lothian and 
and the experienceof the estates in which it' hat been adopted slfowt that it Is at effi^Ot as can 
be desired, How the pvoteotiOn' of the Just i^htt of both parties, and for securing tne'pregr^ of 
culture: ' • " 

The forMs qfjBMwnieiifqffVii/dhfor a llttie in dlflfhrent districts and countries. Rents, in^M 
ore paid either pneviolii^ to Um first crop being rei^cti| t^en theyttrtc^ed>bre.rdiff f drtitef dn 
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rtritir iffwifht iftngifi irr iflntTlrl trt iilrr liiinl ifltti i nmnllrr rrirlV* -i-* 1 . 

iMMDvaAunii of tMfarm, of which they must otherwise have been domvedL It jbo^ h 
wiw one or other of two advantages to the landlord , first, by bringing nrtns mord SjpmifI 
fiinds of talcen, it ej^ipites greater competition , or, secondly, it leaves a Amd in to UNI Isaiea^ tOf 
the UnndriUaCe cultitration of his land In Scotland this system is attended with no haMtdt ftnee lanilloniB 
" havealwayajn that country, a security, by means oftbeir legal rights of hypothec, on tbecrq) of the t^nt 
In the casern farms merely paatoral, indeed, the landlord’s claims will not be well secured, n^nseaiOitant 
nttioving at Whitsunday^wlll have left no crop behind to answer for the rent m Cm# of thiMiatHre, 
acoordlnpy, rents are stipulated to be paid in advance (Quar Jour Jgr volii 
4/S07 2 lediefor a term qf years ts not, tn all case^, a isuffictent encouragement to spirited culKftMMNhn ; 
tef Covgnants la respect to the management of the lands m ty be injudiciou , the ttonant may fao-so strtetiy 
gflnnad to a ciarticular mode of culture, or a particular course of crops, as not to he able |0 avail luinwelf 
Iflftrre beneficial discoveries which a progressive state of agriculture never fails to .Or, op the 

olher hand, though this Is much more rare, the tenant may be left so entirely at IlbefQiq^at elnier the 
moessity of his ciiteiimstaoccs, during the currency of the lease, or his interest toward! its ammaaop. may 
lead hlpuloeKhauit the soil, instead of rendering it more productive When a leaso therwre u either 
mdundafil^ or deficient in this resiiect, where it either permits the lands to be detorioratoa, or pfevetfti 
their Improventent , the connection between landlord and tenant is formed upoh other viewa, am iagu> 
lated by some other pnneiple, than the general one on which we think it should be founded 


i ^estion^ in the . , _ 

little progresa. A landholder, assisted l|^ the advice of men experienced in ftaming these covenantji, can. 
not adopt any fiasier or Ims ofibnsivc plan for the improvement of his property, and the ultihuitc advan. 
tagm <n hit tenantry liven iii the best cultivated districts, while farms continue to be let to the hiiHiest 
C^^nsible ofibrers, a fiew restrictive covenants cannot be dispensed with T^ie supposed interest pt the 
tenant is too feidiie a security for correct management, even during the earlier part of a lease, uul In the 
latter pihrt of ft, it is thought to be his interest, hwost cases to exhaust the soli as much aspnsidble, not 
only for ttesake of immediate profit, but freque)^ in order to deter competitors, mid thns tootOiiin a 
renewal ofjhmjease at a rent somewhat less than^e lands would otheni ise bring {Sup £ncyfi. mU 
Agr i In England the tenant is generally bound down by a mass of cumbrous and useless covenants, not 
depyi^g him of the power of exercising all judgment, but often tying him to a course at varlMtoe 
wlcn the inter^t of both the contracting parties A few simple, but precise stipulations, will, fpr tee 
mdst part, be sufficient to restrain the lessee from an injurious course of cultivation, and supersette the 
necessity of those vexatious covenants which arc^ftentoo heedlessly imposed upon rum. {t^tar Jim*. 
Agr vol L p 798 ) 

4fi99 WUh tenants at vuU, and such as hold on short teases, restrictive covenant! are more nooeisary 
than with tenants on le-ists of nineteen or twenty years , but in many instances, they are toO nutneroU! 
and complicated, and sometimes even inconsistent with the best courses o modem husbandry The 
giMt error lies, in prescribing rules by which a tenant u positively required to act, jnot in prohibiting 
«uch practices and such crojis as experience has not sanctioned The improved knowledge, and the 
liberBllty of the age, have now expunged the most objectionable ot these covenants . and throughout 
-Whole counties, almost the only restriction in reference to the course of crops is, that the tenant abinl not 
take two culaiiferous crops, riptning their seeds in close succession Tins single stipulation, combined 
with the obligation to consume the straw upon the firm, and to apply to it all the manure made from its 
produce. Is sufficient not only to protect the land ft-om exhaustion, but to insure, in a great measure^ its 


tent of Chw, wMIbc the interval between the succession ot corn crops on the same fields , if It be agreed that 
lialf the farm, for instance, shall always be under grass, there can he only two crops of corn flrom tbe Same 
field m SIX years In this case, not more than two sixths beingin com, one sixth in green crem orfatlow, 
end three sixths in clover or grasses, it becomes almost impossible to exhaust any soil at all fitted for 
tillage There arc few indeed that do not gradudly become more fertile under ibis course of cropping 
It is sufficiently evident, that other covenants are necessary in particular circumstances , such as petmia. 
slon to dispose of straw, hay, and other crops ft-om which manure is made, when a quantity of manure 
tal to whit they would have furnished is got ftom other places , ar ‘ — 


, , and a prohibition against converting 

rich old grazing lands or meadows into corn lands In this place we speak only of general rules, siuch as 
ore applicable to, perhaps, nine tenths of all the arable land of Britain, and such as are actually bHtjfirved 
in our best cultivated counties 

4700 For the last four years qf a lease, the same c ovenmi ts are generally sufficient, only th^ require 
to be applied with more precision Instead of taking^Wltranted, that the proportion of the form that 
callDot be under com, wifi be properly cultivated, ftom the tenant’s regard to nls own interest. It becen^ 
ftteuasary to take him bound to this eiibct in express terms the object generally being to enible the tenaiit, 
a new lease, to carry on the cultivation of the lands, as if the formtnr lease hafi not temmliufted 
yUksd these oddteonal stiralations should be, must depend in part on the season of the year at which the 
iwte lease comnielices, and in part on the course of crops beet adapted to the soil, and Coe pMticn^ 
etuastaiibet of every form 

470L tntk rr^ct to the form of a lease, as no one form would suit every district, nothlngMieclfie can 
hi laid down with advantage The lawyers of every estate have p^tieular forms, and it Is easy 
Iki eonciffi the prmnetor or manager, to ohiiterate useieM at Injurious restciotlons, and sidrtkiite 
best for the estate, or in bannony with the^prtefjpM of the 

SuosxcT. 5. JHajj f^ vtng JRenU. ^ 

IkUtwis (f racewing the re^t and profits of eiNite, dmf/ti As it 

nbjficC CO analysis, and entitled to considemtioA^' iilleedron Utf^plrQ- 
not fiam only, but vanoiipM>ther profited bo fia 

cotopoaitiona, chief rents, andr^hap^ quit rents laoda ; 

bfilo complex as to require to be methodised Older 
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distinct days, or distil parts of die day, fbr each receipt, so tliat die difTcrent tenants 
and suitors may know their hours of attendance. 

’ 4703. The ^fholditt^ maftor courts depends on whether they are held of right, 

or merely by cusixfila. if the copyhold tenure is so far worn out in any manor, that there 
are not two ancient or feudal tenants remaining within it, tht court has lost its legal 
power; it cannot by right take cognizance of crimes, nor cnfbrce amerciaments. Never- 
theless, manorial courts have their uses, ki regulating farm roads* dri^«ys, and water- 
courses, and in preventing nuisances of difierent kinds within a manor ;%d it is genemlly 
right to preserve the custom of holding dicm for these purposes, 

4704. Where copyhoM, courts remain in forcCi and where legal forms are to lie obsor\'ed, 
a law steward of the manor ” is proper to hold them. It is not necessary, however, 

'that courts of this kind should interfere with the receipt of farm rents ; or that a business 
of diis nature should in any way clash with the general receivership of the estate. Em- 
ploy an attorney to hold courts, os a surveyor to aibitrate disputes, or an engineer to plan 
works of improvement. ^ 

4705. The^ propriety of having fixed days for receiving the rents of farms is evident; 
and some consideration is required to determine on the season of the year for bolding 
them, so as not to oblige the farmer to forced sales of his prodi^c. In England and 
Ireland, farm rents are generally due at Lady-day and Micliaelinas, and in Scotland at 
Candlemas and Lammas. But the proper times of paying them depend on the market- 
able produce of an estate, and on the season of the year at whicli it goes in common 
course, and witli the best advantage, to market. A tenant should uever be forced to sell 
his produce with disadvantage ; nor, when he has received his money for it, ought he 
to be at a loss tor an opportunity of discharging his debt to his landlord. On corn-farm 
estates, or those whose lands are kept in a state of mixed cultivation, which comprise 
the great mass of farm lands in this kintrdo m . Michaelmas may be considered as one of 
the worst times of the year, at which to caltWpon tenants for their rents. It is at the 
close (or, in the northern provinces, perhaps at the height) of harvest, when the farmers* 
pockets are drained by extra labour, and w'heii they have not yet had time to tliresl) out 
tlieir crops to replenish tliem ; nor is the summer’s grass at that season yet consumed, 
nor off-going stock, perhajis, yet ready for market. In Norfolk, Marshal found the 
end of February, or beginning of March, a very lit time to pay the half year’s rent due 
at Micliaelinas ; and June for paying those due at Ladyday. In some districts of the 
north it used to be the custom not to demand the hist h^f year's rent, till the tenant W'as 
a year in his farm, by which means he had the use during his lease of nearly a year’s 
rent in addition to liis actual capital. But farmers theie being now considered as 
possessed of more wealth than Ibnncrly, the first half year’s rent of the lease is paid 
nine months after possession, and the last half year’s rent of the term on or immediately 
before its expiration. 

4706. The proper days for receiving rents arc to be determined by tlie ipeal circum- 
stances of an estate and the district in which it lies ; more especially by the fairs of the 
neighbourhood at that season, and by other stated limes at which the tenants are accus- 
tomed, iu conformity with the practice of the country, to receive for their dairy produce 
or other articles delivered in to dealers ; and should be fixed immediately after these 
days of einbursemcnt. 

4707. On the sul^ect of arrears, a good deal has been said by Marshal ; but it is one 
of'those which may very safely be left to the good sense and discretion of the proprietor 
or {lis manager. 


Sect. III. KeSping and Auditing Accounts^ 

4708. Cleamess and brevity constitute the excellence of accounts, and these excel- 
ibneies are only to be obtiiined by simplicity of method. Where lands lie in detathed 
estates so as to require different receivers, a separate account is necessarily required for 
each receivership ; but to preserve this simplicity and clearness, it is necessary that the 
several sets should be in precisely the same form. 

4709. The ^roundivork of {he accounts peculiar to a landed estate is the rent-roll : 

from '"this receiving rentals are to be taken, and with these and the misd^laneous 
receipts and disbursements incident to the estate, an account current is to Ke annually 
made out. * / ' 

4710. In the receiving’ rental the particulars wiiich a receiver wants to see at one view, 
when receiving the rents of an estate under judicious management, v^cre rents are 
regularly received, and where occupiers pay taxes and do ordinary repairs/ aSre few; tlie " 
name of the farm, tlie name of the .tenant, and the amount of bis half year’s rent, oidy» , 
are required : but upon an estate, on which arrears are suffered tb remaua, and on whi^ljr 
matters of account are liable take place, a greater number of particulars are necessary;; 
as the name of the fhrm, of the tenant, his arrears, his half year’s renf^ any other charge 
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against him, any allowance to be made him, and the nett sum fcceivablc, leaving a 
blank for the sum received and anotlier for the arrear left. 

4711. Accounts current are required to be delivered in annually by tlie acting manager, 
who ought generally to be the receiver. If the current receipts and disbursements are 
numerous, as where extensive improvements arc going on, and woods, mines, quarries, &c., 
in hand, such accounts may be given in montlily, which will show the progress of the 
several concerns, and simplify the business at the end of the year. 

471%. On the best manttged estates it is usual, besides the books which have been 
mentioned, to keep a ledger ; opening separate accounts for farm lands, woods, mines, 
quarries, waters, houses and their appurtenances, public works, &c. : and where a pro- 
])rietor has several detached estates, besides such accounts being kept on each, one master 
ledger contains accounts for the whole property. This, indeed, is nothing but an ob- 
vious application of mercantile book-keeping to territorial property, the advantages of 
which cannot but be as great in the one case <as in the oilier. 

4713. In auditing estate accountst the rent accounts are to be checked with the arrears 
of the preceding year; the column of rents with the rent-roll, corrected up to the last 
tOrm of entry in order to comprise the fresh lettings ; and the columns of account with 
the particulars, those of allowances being signed by the respective tenants* 

4714. The monthly accounts of receipts and disbursementsy as well as the annual pay- 
ments, arc to be compared with vouchers. The receipts arc checked by deeds of sale, 
contracts, and other written agreements, the awards of referees, or the estimates of sur- 
veyors, the market prices of produce, &c. ; the receiver, in every case, identifying the 
person from whom each sum was received. Each disbursement requires a direct and 
sufficient voucher, endorse<l and numbered, with a corresponding number affixed to the 
charge in the account, so tliat they may be readily compared. 

4715. The most esser\Jtial part of the office f an auditor is that of entering into the 
merits of each receipt and payment ; and considering whether the charges correspond 
with the purposes for which they arc made j and whether the several sums received are 
adequate to the respective matters disposed of ; by these means detecting, and thence- 
forward preventing, imposition and connivance. This, however, is an office which no 
one but a proprietor, or other person, who has been conversant with the transactions that 
have taken place upon the estate, and who has a competent knowledge of rural concerns, 
can properly perform. It may therefore be right to repeat, that if a proprietor has not yet 
acquired a competent knowledge of his own territorial concerns, to form an adequate 
judgment of the different entries in his manager’s account, he should call in the assistance 
of those who are conversant in rural aifairs, to enable him to judge of any particular parts 
that may seem to require it ; and should not set his hand to an account which he does 
not clearly understand, nor authorise another to sign it, who may have less knowledge 
than himself of its merits. 


BOOK V. 

SELECTION, HIRING, AND STOCKING OF FARMS. * 

471fi. Farms or lands let out to men who cultivate it as a business or prfession exisf in 
all highly civilised countries. Sometimes the farimr or tenant pays to the proprietor or 
landlord a proportion of the produce, determined yearly, or as the crops ripen ; and 
sometimes he pays a fixed (juantity of produce or labour, or money, or part of each of 
these. In Britain, where farming, as a profession, is carried to a higher degree of per- 
fection tlian in any other country, the connection between landlord and tenant is regularly 
defined by particular agreements and general laws ; and the latter, on entering on a farm, 
engages to pay a fixed sum for its use for a certain number of years. This sum is fixed 
according to the estimated vfllue of the land ; but being fixed, and for a certain time, 
it odmits of no aliatement in proportion to the quantity or value of the produce, as in the 
proportional or metayer system general in most countries (265. and 596.); and hence 
the necessity of a farmer maturely considering every cirgumstance connected with a farm 
before he becomek its tenant. The subjects of consideration form the business of tliis 
Book, and naturally divide themselves into such as relate to the farm, to the farmer, and 
to the landlord. %me of tlie subjects, being treated of in the preceding Book, will be 
but slightly noticed, though, as connected with the object of the present, they could not be 
altogedier omitted. 
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Chap. I. 

Circum^ancei of a Farm ncms^ry to be considered by a proposed Tenant* 

4717. Whoever intends to become a pnfessional or rent~payin" farmer will, in searching 
for a farm, find it necessary to attend to a great vAi^ty of considerations. Diose of the 
greatest importance may be included under climate, soil, and subsoil, character of sur- 
face, topographical position, extent, buildings, roads, fi<*lds, tenure, rent, and outgoings. 
In The Code of Agriculture^ a more valuable collection of facts as to these points is brought 
together tlian in any other work, and fnan it, therefore, we shall select the greater part of 
the following sections. 

SfiCT. I. Climate y in respect to farming Lands. 

4718. The climate of a farm, is one of the circumstances over which human art has 
less control tlian over any other ; and a farmer w'ho has but a temporary interest in his 
possession may be considered as incapable of exercising any influence over it. He may 
improve the soil and subsoil by draining and culture ; and the buildings, roads, and 
fences by additions and alterations ; but it is for the landlord to attempt improving the 
climate by planting, and for a future generation to enjoy the ettects. 

4719. Sufficient attention^ it is said in 2Vic Code of Agriculture. “ is rarely paid by tlie 
farmer to the nature of the climate in which his operations are carried on. Unless the 
system lie adopts be calculated for the weather Iiis crops arc likely to experience, every 
exertion will often terminate in disappointment. Tlic system that is proper for warm 
and dry situations is not suitable for cold and wet ones ; and in a bleak and backw'ard 
climate, the nature of the soil ought not only to be attendeil to, but the utmost care 
ought to be paid to the early sowing of the c-arliest varieties of seed. Even the species 
of stock to be bred or kept on a farm should, in a great measure, be regulatc'd by the 
climate. Hence, tliis is a subject which the diUgent farmer will invariably study with 
the greatest solicitude. Climate and soil, Curwen justly remarks, are, above all other 
considerations, those which the farmer ought constantly to keep in view.” {liejwrt to the 
Workington Society.) 

4720. In considering the climate of a country^ the following points are of peculiar im- 
portance . — Its general character, and the means of its improvement ; its local heat ; the 
light it furnishes; the quantity of its moisture; the prevailing winds; its position, 
whether maritiine or inland ; tlie regularity of the seasons ; the phenomena to which it is 
liable; the productions best suited to it; the expenses it may occasion in cultivation; 
and its suitableness for tlie introdiictiomof exotic plants and animals. 

4721 The general character of a ilmatc not only depends on position or latitude, but likewise on the 
elevation of a country above the level of the sea; its general aspect , tJie vicinity to momitains, torests, 
bogs, marshes, lakes, and seas , the naliirc ot the soil and subsoil, and the power which tlie former pos. 
sesses of retaining heat and moisture , the direction of the winds, the hnigth of time the sun continues 
above the horizon , the difference of temperature between the day and the night ; and the extent ot dry 
surf.iee in the neighbourhood. The result ot these partuulars combined form what may be ratted me 
general ebaraeter of elimate Some of the c.iiises of an mifavourable climate cannot be remedied oy 
any buitian effort , in other eases, art may effbot inueh , but that art is gcnerallv sueh as the fanner eiin 
seldom undertake, unless with a very long lease. Ameliorations of this sort, iherclore, belong to tne 

472^^ The importance t\f heat, as a stimulus to vegetation, cannot be doubted. It is at a <*efUin degree 
ot heat that vegetation comim-necs, and it becomes nearly stationary when the temperature tails beiovy it. 
There arc, comparatively speaking, but few plants calculated for very cold countries, and these are seldom 
valuable : whereas, in warm and temperate regioij.s, the variety i.s great, and their value iinquestionaDie. 
Indeed, such is the effect ot cold, that, while the thermometer is below forty degrees ot heat, the strongest 
plants liccome torind, and remain in that state while it continues. Revived by the uarmth of spring, and 
strengthened by the heat of summer, they acquire fresh litc and vigour, and arc thus better enabled to 
wirhsbind the rigours of the succeeding winter. .. . r 

4723. An increased temperature y when not carried to excess^ will augment the quantity ^nutritive 

matter in a plants or improve the quality of fruit grown under its influence. Thus, Lnghsh barley, of 
equal weight, is more valuable than the Scotch, because, from growing in a wanner climate, and enjoying 
the advantage of a greater quantity of heat and light, it is more fully rqiened. It thence acquires more 
saccharine matter, and produces a greater quantity of spirits, or of malt liquor. It is also proved, by tne 
exircrirnents of Sir Piiimphry Davy, that wneat, riiicncd in a more regular and wanner contains 

more of that valuable article called gluten, than the same species ot grain when raised in ^glaiid. 

4724. The average heat of the year is not, however, of so much importance to the growth of plants m 
its duration, and its steadiness at a certain degree, during the season when the grain is ripening, liiia 
gives the unifonn climates of the Continent a great advantage over our variable seasons, in the production 
of the more delicate sorts of ffruit f which, in this island, arc often injured by the frosts in spnnjg,^nd 
seldom ripen in a northern elimate, where the greatest summer heat is both unsteady and of short 

^The quantity qf solar light which a climate Airnishos, is likewise an important object of enquiry. 
Light is essential to increase the proportion of start h or farina; to complete the formation of oiu in 
plants: and to give to fruits their Iiropcr cdlour and flavour. It has also thq. efl^t of uugjnenting 
saccharine matter, insomuch that those sugar-canes which are exjioa^ to the sun have more m that 
iiniHirtant ingredient than when they grow under shade. Nor ought the observation to be pinittra, that 
darkness and light have effects directly opposite uiion vegetables. Darkness favours the length of the 
BTowth. by keeping up the pliancy of their parts , lignt consolidates them, and stops growth, by fayounng 
maturahon. Hence, in the nortnemmost regions, plants go through all their stages of (powth at a ume 
when the sun no longer quits the lionzon ; and the light, of which they thus experience the unre^ttii^ 
effect, hardens them before they have time to lengthen. Their grow'th is therefore quick, but of Mort 
duration. They are robust, but undersized. {Mtrbcl.) It has been remarked also, that a soUi not reten. 
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tlve» wlU be more productive in a wet climate than in a dry one. Hence, in the western coasts of England, 
as in Lancashire, wiicre the quantity of rain that falls annually vanes from forty to sixty inches, a siliceous 
sandy soil is much more productive than the same smcics of soil in the eastern districts, where seldom 
more than from twcnty.fivc to thirty.flve inches of rmn fail iit a year. In wet climates, also, even wheat 
and beans will reouire a less coherent and absorbent sod than in drier situations. At the same time, 
weather moderately dry is the most favourable to a great produce of corn ; and the blossoms of wheat, in 
l>articular, set best if no rain falls in the flowering season. 

4726. The importance qf moisture to vegetation is obvious to every one. Water constitutes a large pro- 
portion of every plant, and is the vehicle of the food of plants held in solution. Hence, without so essential 
an ingredient, they must either beeoinc stunted iq their growth or perish. In dry weather, when vegc. 
tation seems at a stand, no sooner do showers of ram fall, than a rapid growth of every kind of herbage 
immediately succeeds, even on poor dry soils, where otherwise, however well manured, vegetation would 
make but slow progress. 

4727. The quantity qf rain that falls annually in any country is a very inferior consideration, when 
compared with that of the general and ctjuablc distribution of that quantity throughout the several days 
and months of the year. 4 great quantity, at the same time, is rather hiirttbl than licncflcial j whereas 
those moderate, but golden showers, which regularly fall on a soil calculated to receive them, are real 
sources of fertility. It is bv this that the character of a climate, whether wet or dry, is chiefly deter, 
mined, and the operations of agnculturc are principally infliiLMiced. 

4728. The utility of a mmst atmosphere^ with a vii'w to vegetatum^ 'i, in some respects, (leculiarly re- 
markable. Thus, in wet climates, as on the western coasts of England, .*^ptland, and Ireland, croiM of 
grain and pot^oes are found to exhaust ihe god less than in dry situations (lats in particular are im- 
poverishing in a greater degree in dry clin\ates, than in moist ones ; and in the lui oier, should be sown 
much earlier than in the latter. 

4729. The disadvantages qf a wet climate to a farmer^ more especially if accompanied with a retentive 
soil, are very great. It is calculated, that in the richest district in Scotland, the Carse of Gowric, there 
are only about twenty weeks in the year tit for ploughing , whereas in several }>arts of England, they 
have thirty weeks, and in many cases more, during which this essential operation can be performed. 
Hence idoughing must be much more expensive in the one case than in the other. 

4730. The season of the year in which ram abounds is likewise of much imiKirtance. An excess is pre- 
judicial in any season, but is [lecuharly so in autumn, when it otlcu lodges the grain by its violence, or by 
its long eontinuance prevents the corn from being properly harvested. The hopes of the husbandman 
are thus blasted, and the fruits of his toil and industry arc frequently diminished, and sometimes entirely 
lost. 

4731. Dews have a great effect in furnishing plants with moisture ; and. Indeed, without their aid, 
vegetation, in warm and dry climates, could not go on. Even in temperate regions dews are beneflcial. 
In Guernsey, on the coast of Normandy, the autumnal dews arc singularly heavy, so much so that, in the 
middle of a hot day, the dew-drops are not quite exhaled from the grass. From this moisture the alter- 
grass receives great benefit. Dr. Hales estimated the quantity of dew that falls in one year at three and 
a half inches ; Dalton, at nearly five inches. In this matter, however, it is not easy to be correct. 

4732. The prevailing winds have a great influence on the char.icter of a climate, and a powerful effhet 
on vegetation. When they pass over a large expanse of watei, they arc usually of a warmer or higher 
temperature in winter, than those which blow over high lands ; more especially if sucti come from 
countries covered with snow. Hence the cast and north-east winds, which have passed over the coldest 
regions of Europe, arc much colder than the west and south-west winds, which blow over the Atlantic 
Ocean, and they oftener occasion blights. The former are comparatively drier, unless when accoinjiaiiied 
by those thick mists, called haars, arising fVum the copious evaporation of the German Ocean, I'he latter 
are loaded with the vapours of the Atlantic, and often, from excess of moisture, arc rendered prejudicial. 
The strength of the prevailing winds, or the violence with which they act, more esj^cially during harvest, 
ought likewise to be considered If they are very violent, they are apt to affbet tno crops, and of course 
it becomes an object to suit the produce to them ; and to form fences, enclosures, and plantations accord, 
ingly. 

4733. A mantime position occasions a more equal temperature in a climate. Whore a great body of land 
is exposed to the heating rays of the sun, the air becomes much warmer than it would if resting upon a 
small body of land, contiguous to, or surroundetl by, the ocean. On the other hand, as the sea always 
preserves nearly the same temperature, and, except in the most northern regions, is never frozen, it com- 
municates warmth. In the cold seasons of the year, to thcairjiassing over it, which had been cooled in its 
passage over continents covered with ice and snow. Hence islands are more temperate than continents. 
It appears, indeed, that the thermometer has not so great a range on the sea coast, as in the mure inland 
parts of Great Britaiq, even at an elevation of 400 feet above the level of the sea. Of the influence of 
proximity to the sea many proofs might be brought forward. It is in consequence of this circumstance, 
that the city of Moscow, which is situatetl somewhat farther south than Edinburgh, exiiericncra winters 
much more severe. Another eflbct of a maritime position is^ that strong winds which blow from the sea 
are sometimes accompanied by salt spray or vapour, w'hich is injurious to crops of grain, and the leaves of 
trees ^ but when it comes in moderation, those saline particles, with which the westerly winds are loadc'd, 
.contribute to the verdure of the flclds in pasture. 

4734. The nature qf inland position is also of much importance. The relative position of the ncigli. 
bouring hills occasions a material difibrcnce of climate, exposing some dlstrii'ts to great seventy of weather, 
and,lw paotecting others firom that disadvantage, greatly promoting their fertility. 

4732>. In many countries the seasons are regular. In others, as in Great Britain, they are extremely 
▼arlable, and often change, in the space of a few hours, from dry to moist, fVom hot to cold, ftom clear to 
cloudy, and (Vom a pleasant serenity to all the violence of a tempest. But such irregularities of climate, 
however uncomfortable, are often favourable to vegetation and compensated by the advantages they pro- 
duce. It is not in countnes where the seasons of heat and cold, wind and rain, are periodical, or where 
the greatest regularity of climate takes place, that mankind arc the most healthy nr vigorous, or the useful 
productions of the soil most perfect. Perhaps a sameness of climate, as well as of other things, Is prejudi- 
Clal rather than useful. Where a climate is inconstant, tlic air is refined and purified by the frequent 
changes it undergoes ; and the disadvantages which originate from that source are Often counteracted, 
or at least essenttally mitigated, by judicious management, and persevering exertions. 

4736. The climate of a country is likewise affteted by atmospherical and natural phenomena ; by earth, 
quakes, volcanos, violent thunder storms, lightning, hail storms in summer, early ftosts, whirlwinds 
and hurricanes, water-spouts, and by that atmospheric appearance, known under the name of Jihe 
aurofa borealis, so fVequently to be seen in northern, and sometimes even in southern, regions : but these 
phenomena, for the most part only occasional, sometimes prevent greater calamities, and, in this country, 
are rarely attended with permanent evils. 

4737. ihrosts late in spring are highly injurious to the blossoms of fruit trees ; and autumnal fhnts creep 
along the banks of rivers, destroying the com in the flowering season, and blasting the stems of potatoes 
in tow fituatlons. Winter frosts are ultimately rather favourable to vegetation ; and snow, particularly 
When It ^ers the ground for some time, and gradually melts away. 

4738 . Tkt MiTj in many eases^ the valuctOf the productions qjf a country^ depend upon its climate, by 
#hose^inBuence their mwth may either be advanced or retarded. The same siiecies of tree, which, in a 
temp^te ellmatai, will rise to a great height, and swell to an immense siae, in an exposed situation will 
remain small and stunted. By a favourable climate, also, the most barren spots, which in a cold country 
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must remain completely waste, in a warm one may be rendered productive. Thns,w)ierc the climate Is 
adapted to the culture of the vine, rocks, which in Great Britain, and in colder countries, would in 
general be of little or no worth, in the southern provinces of France may yield as much in valuable pnn. 
ducc as the cultivated land In their neigliiourhood. The real excellence of a climate, however, depends 
an Its yielding, in perfection and abundance, the necessaries of life, or those which constitute the principal 
articles of food for man, and tor the domestic animals kept for his use. In this point of view, a meadow 
is much more proilucti vc, and in some res|ipcts more valuable, than either a vineyard or a grove of oranges ; 
tiiough the one may be situated in a cold and variable climate, and the other in a country celebrated both 
for its regularity and warmth of temperature 

473a Even the nature qf the articles raised ilepends upon the climate Thus, In many elevated parts, 
both of England and Scotland, wheat cannot be grown to advantage, and in some of the hlgh.lying dis- 
tricts of the latter. It has never been attempted. In several of the northern counties, it has been found 
necessary to sow, instead of the two-rowed uai 'ey , the inferior sort called bear or big ; and oats, from tlie 
hardy quality of the grain, are found to be a more certain and more profitable species of com than any 
other ; while in humid districts peas or beans cannot be safely cultivated, from the periodical wetness of 
the autumn. On the whole, witnout great attention to the nature of the climate, no profitable system 
can be laid down by any occupier of land. 

4740. An inferior climate greatly augments the expenses qf cfsltivatian ; because a number of horses are 
required for laVxiur during the short period of the year, when the weather will admit of it, which, at other 
seasons, are a useless burden ujion the farm. When to this arc joined an uneven surface and an inferior 
quality of soil, arable laud is ot little value, and yields but a tnfiing rent. 

4741. Exotic plants or animats can only be naturalised in climates with success by |Kiying attention to 
that whence they were brought, and by endeavouring either to render the one as similar to the other as 
rirnimstancps will admit of, or to counteract, by judiriou.s management, the deficiencies of the new onet 

4742 In order to ascertain the nature (f a climate, the farmer, in modern times, has many advantages 
which his predecessors wished for in vain. The progress of science has given rise to many new instro. 
meiits, which ascertain natural phenomena with a considerable degree of accuracy It may still be priq^er 
to study the appearance of the heavens, and not to despise old |>ruverb.s, which often contain much local 
truth ; but the vane now {loiiits out the quarters whence the winds blow, with all their variatKins; the 
barometer otlen enables us to foretel the state of the weather that may be exiiected ; the thermometer 
ascertains the degree of heat , the hygrometer, the degree of moisture ; the pluviometer, or raili-gauge, 
the quantity of ruin that has fallen during any given penod ; and, by keepuig exact registers of ail these 
particulars, much useful information may be dciived. The infiucncc of diilerent degrees of temperature 
and humidity, occurring at difierent tunes, may likewise be obsci ved, conipariiig the leafing, flower, 
ing, and after-progress of the most common sorts of trees and plants, in difierent seasons, with the period 
when the several crops of gram are sown and reaped each year. 

Sect. II. Sod in respacl to Jarjiiing Lands^ 

4743. The necesuly of paying attention to the natin'C and quality of the soil need not 
be dwelt upon. By aseertainin*^ the qualities it possesses, or hy removing its defects, 
the profits of a farmer may be greatly increased. He must, in general, regulate his 
measures accordingly, in regard to the rent he is to offer ; the capital he is to lay out ; 
the stock Fw is to keep ; the crops lie is to raise ; and tlie improvements he is to execute. 
Indeed, such is the importance of the soil, and the necessity of adapting his system to its 
peculiar properties, that no general system of cultivation can be laid dowm, unless all the 
circumstances regarding the nature and situation of the soil and subsoil be known ; and 
such is the force of habit, that it rarely happens that a fanner who has been long accus- 
tomed to one species of soil will be equally successful in the management of another. 
From inattention to the nature of soils, many foolish, fruitless, and expensive attempts 
have been made to introduce differcut kinds of plants, not at all suited to them ; and 
manures liave often been improperly ayqdied. This ignorance has likewise prevented 
many from employing the means of improvement, though the expense was trifling, and 
within their reach. From ignorance also of the means calculated for the proper culti- 
vation of the difierent soils, many unsuccessful and pernicious practices have been 
adopted. Soils may bo considered under the following general heads : — Sandy ; gra- 
velly j clayey ; stoney ; chalky ; peaty ; alluvial ; and loamy, or that species of arti- 
ficial soil' into which the others arc generally brought by the effects of manure, and 
of earthy applications, in the course of long cultivation. 

4744. Though sandy soils are not naturally valuable, yet being easily cultivated, and well calculated for 
sheep, that most profitable species of stock, they arc often fanned with coiibidcrable advantage; and when 
of a good quality, and under a regular course of husbandry, they are invaluable. I'he^^ are easily worked, 
and at all seasons ; they are cultivated at a moderate exyieiibe ; arc not bo liable to injury from the vicis. 
situdes of the weather ; and in general they arc deep and retentive of moisture, which secures excellent 
crops even in the driest summers. The crops raised on sandy soils are numerous, such as turnips, potatoes, 
carrots, barley, rye, buck-wheat, peas, clover, saintfoin, and other grasses. This species of soil, in genera), 
has not strength enough for the production of Swedish tuniiiis, beans, wheat, flax, or heiqi)^ in ahy degrei^ 
of perfection, without much improvement in its texture, the addition of great ouantitics of enriching ma- 
jiurc, and the most skilful management. In Norfolk and Suflblk it is found, that poor sandy soils, unfit 
for any other purpose, will, under saintfoin, produce, after the first yt^’ar, about two tons per acre of 
excellent hay, lor several years ; wi^l an after-grass, extremely valuabre for weaning and keeping lambs. 
How much more beneficial than any crops of gram that such soils usually yield ! ( Young*s Kalend. 133.) 

4745. 77ie fertility qf sandy sods is in proportion to the quantity of rain that falls, combing with tho 
frequency of its recurrence. As a proot of this, in the rainy climate of Turin, the most prolific soil has 
fYom seventy .seven to eighty per cent, efsiriceous earth, and from nine to fourteen of calcareous ; whisreas 
in the neighbourhood of Paris, where there is much less rain, the silex is only in the proportion of ftom 
twcnty.slx to fifty per cent. In the most fertile parts. 

4746. Gravelly sods differ materially from sandy, both In their texture and modes of management They 
are lYcqucntly composed of small soft stones, sometimes of flinty ones; but they often contain granite, 
limestone, and other rocky substances, partially, but not very minutely decomposed. Gravel, being more 
porous than even sand, Is generally a poor, and what is called, a hungry soil, more especially when the 
parts of which it consists are hard in substance, and rounded in form. Gravelly soils are easily exhausted ; 
for the animal and vegetable matters they contain, not being thoroughly incoriiorated with the earthy 
constituent parts of the soil (which are seldom sufficiently abundant for that purpose), are more UaUg ta 
be decompose by the action of the atmosphere, and carried off' by vvater. 
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4747. A gravelly jotf, free from stagnant water, gives such an additional warmth to the climate, that 

vegotelion is nearly a fortnight earlier than where other soils predominate. About Dartford and Black, 
n^th, in Kent, such soils produce early green peas, winter tares, rye, autumnal peas, and occasionally 
wheat, in great perfection. / 

4748. Gravelly sotlx^ iu a loet climate ^ answer well for iiotatiws; in Cornwall, in a sheltered situation, 
with a command of sea-sand, and of sea.wccd, they raise two crops of potatoes in the same year. 

47^. Poor gravelly soils frill of springs, and those sulphureous, are very unfriendly to vegetation : and 
are better calculated for wood than for arable culture. 

4750 The stony, shaley, or stone. hr ash soils of Gloucestershire, and the midland counties of England, 
are much mixeil with small stones, but have more frequently s.ind, or clay, or calcareous loam, in their 
composition than gnivelly soils, and are therefore generally preferable. 

4751. A clayey soil is often of so adhesive a nature that it will hold water like a dish. In a dry su mm er, 
I ho plough turns it uii in gre.it cUkIs, scarcely to be broken or separated by the lieavicst roller. It requires, 
therefore, much labour to put it in a state fit for producing either corn or grass, and it can only be culti. 
voted when in a iiarticular state, and in favourable weather. Though it will yield great crops under a 
proper system of maiiAgement, yet, being cultivated at a heavy cX|>cMse. requiring stronger instruments 
and stouter horses, it is scldoin that much profit is obtained, unless when occupied by a judicious and 
attentive farmer. The liest iiian.agemctit of clay soils is that of the Lothi.sns. There tht‘y arc found 
well calculated for growing crops of beans, wheat, oats, clover, and winter tares: but are not adapted for 
barley, unless immrxiiutely after a fallow; nor for potatoe.s, unless und very peculiar management. In 
regard to turnips, they do not usually thrive so well in clajs, .is in soils winch are more fVee and open : 
but it is now ascertained, that the Swedish, and above all the yellow, turnip mc.\ be rais^ in them witli 
advantage , that the quality is superior ; that if they are taken up early, the soil is ik * injured ; and that 
there is no difficulty m preserving them. Clays become gootl meadow-lands, and answ'ct ell for hay, or 
soiling, when in grass; hut from their aptitude to lie poached, they are, in general, unfit to lie fed by 
heavy cattle in wet weather. In dry sea.sons the after-grass may be used to feed neat rattle till October, 
and sheep till March A stiff clay, when not cold or wet, with a strong marl under it, is preferred in 
Cheshire and Derbyshire for the dairy. 

47.52. On reclaimed piat-hoes, oats, rye, beans, jxitatucs, turnips, carrots, cole-seed, and white and red 
clover, may be cultivated. Wlicat and barley h.ive succeeded on such lands, after they h.ave been siipjdicd 
with abundance of calcareous earth ; and the fionn grasa (.-fgrostis stolonifera) sccm.s likewise to be well 
adapted to tli.it dc.scription of sod in a warm climate In Lciccstcrhhirc, and other munties, they have 
great tracts of meadow-land ; these are, in many iiKstaiices, the sites of lakes filled up, and the soil is com- 
posed of peat and sediment, the p(*at originally formed bv aquatic ycgctation, .md me sediment brought 
down by rams and streams from the upland This soil is admirably caleiilafcd for grass 
475.i The fens m Cambridgeshire, Lincolnshire, and several other districts in EngUind, consist of |)e.it 
and .sctlnnent 

47r4. Chalhif soils nrincipally consist of calcareous inattci mixed with various substances, in greater or 
Ic.ss proportions. Where i-laycy or o.irthy substances arc to lie found iii such soils in consiilcrabie quant i- 
tics, the composition is heavy and jiroductivc: where .sand or gravel abounds, it is slight, and rather 
nulertile 'I'he crops chiefly cultivated on chalky soils are pea.M, turnips, b.irlcv, clover, and w-hcat ; and, 
however much the soil is exh.iustod, it will produce sainifoin. 

4755 Chalkif sods are m general Jitter for tillage than for grazing , for, without the plough, the pceu- 
Iiar advantages derived from this .soil by .^aintfoin lould not be obtained Theplough, how'cvcr, ought not 
to extend to those fine chalky downs (tailed ewe le.ises m Doi.setahire), which, by a very attentive man- 
agement during a number of years, have been brought to a considerable degree of fertility as grazing land, 
and which are so useful to sheep in the winter sea-son. A chalky soil that has been in tillage permits 
water to jmss through it so freely in winter, and i'. so pervious to tlie sun’s rays in summer, that it is the 
work of an ago to make it a good p.asture of natural gras^es, more especially when the chalk lies near the 
surface. Hence, in the western tounties of England, sever.U thous.nids of acres of this soil, though not 
ploughed for thirty years, have scarcely any grass of tolerable (pialitv upon them, and are literally w'orth 
nothing. Such sods ought to be laid dow n with saintfoin. 

4756 Alkumsl soils are of two .sorts , onedeiivcd fiom the sediment of fresh, and the other from that 
of salt water. Along the sides ot rivers, anil other eoiisiilerablc streams, water- formeil soils are to lie met 
with, consisting of the decomposed matter of deiaycxl vegetables, with the sediment ot streams. Tliey 
are In general deep and fertile, and not apt to be injured by ram, as they umi.iJly lie on a bed of open 
gravel. 'J'hcy are commonly employetl as meadows, from the h.izard of crops of gram being injured or 
carried off by floods. 

4757. Alluvial sods, arising fioin the operations of sail water, called salt marshes in England, carses in 
Scotland, and polders in Holland and Flanders, are composed of thb finest parts of n.atnral clay, washed 
oft by running water, and deposited on flat ground, on the shores of estuaries, where tliey are formed by 
the reflux of tlie tide, and enriched with marine productions. They generally liavc a rich level surface, 
and being deep in the staple, they arc well adapted for the culture of the most valuable erops. Hence 
wheat, barley, oats, and clover are nil of them productive on this hperip.s of soil ; which is likewise pecu- 
liarly well c.alculated for beans, as the tap-ront pushea vigorously through it, and finds its nourishment at 
a great depth, from the great mass of excellent soil, the fertility of these tr.icts is nearly inexhaustible ; 
but, from their low and damp situations, they arc not easily managed. Lime, in considerable quantities, 
is found to answer well upon this species of soil. 

4758. The term loamy sod is applied to such .as arc moderately cohesive, le.ss tenacious than clay, and 
more so than sand. Loams are the most desirable of all .soils to occupy. They are friable; can m general 
be cultivated at almost any season of the year ; are ploughed with greater facility, and less strength than 
clay ; bear better the vicissitudes of the seasons ; and seldom require any change in the rotation adopted. 
Above all, they are peculiarly well adapted for the convc-liblo husbandry ; for they can be changed, not 
only without injury, but generally with benefit, from gr.is» to tillage, and from tillage to grass. 

4759. As to the comparalive value of soil, it has been justly remarked* tliat too much 
can hardly be paid for a good soil, and tJiat even a low rent will not make a poor one- 
profitable. The' labour of cultivating a rich and a poor soil is nearly the .same; while 
the lat^r requires more manure, and consequently is more expensive. Poor soils, at the 
same time, may have such a command of lasting manures, as lime or marl, or even of 
temporary sorts, like sea-weed, or the refuse of fisli, as may render them profitable to 
cultivate. It is a wise iiiaxira in husbandry, that the soil, like the cattle by which it is 
cultivated, should always be kept up in good condition, and never suffered to fall below 
the work it may be expected to perform. 

Sect. III. Subsoil relatively to the Choice of a Farm* 

4760. On the nature of the understratum depends much of the value of tlie surface 
soil. On various accounts its properties merit particular attention. By examining the 
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subsoili information may be obtained in regard to tlie soil itself; for the materials of tlie 
latter arc often similar to those which enter largel}'^ into the composition of die former, 
though the substances in the soil ^arc necessarily altered, by various mixtures, in the 
course of cultivation. The subsoil may be of use to the soil, by supplying its defi- 
ciencies and correcting its defects. The hazard and expense of cultivating the surface 
are often considerably augmented by defects in Ihc under-stratum, but which, in some 
cases, may be remedied. Disorders in the roots of plants are generally owing to a wet 
or noxious subsoil. Subsoils arc retentive or porous. 

4761. Retentive subsoils consist of clay, or marl, or of stone beds of various kinds. A retentive clayey 
sul>soil IS in general found to be highly injunoi s The surface soil is soaked with water, is ploughed with 
difficulty, and is usually in a bad coruntiun for the exertion of its vegetative powers, until the cold slug- 
gisff moisture of the winter be cxh.iled. By the water being retained in the upj>er soil, the putrefactive 

I iroccbs is interrupted, and manures are restrained from operating, consequently the idaiits make but 
ittle progress. Hence, its grain is of inferior quality, and wiieii in grass its herbage is coarse. 

476^. A stony subsotlf when in a position ap[>roarhing to the horizontal, is in general prejudicial, and, 
if the surfacc-Holl be tinn, usually occasions barrenness, unless the rock should be limestone; and then 
the soil, though thin, can easily be convc rteil into healthy pastures, and, in favourable seasons, will feed » 
heavy stock They will also produce good crops of corn, tnough subject to the wire- worm, 
also produce good crops of corn, though subject to the wire- worm. 

47b.5. A pa7-ous subso/t is uiiitormly attended with this advantage, that by its means nil siipcrfluoua 
moisture may be absorbed. Below clay, and all the variety of loams, an open subsoil is particularly 
desirable. It is favourable to all the operations of hu.sbandry; it tends to correct the imperfections of 
too great a degree of absorbent power in the soil above ; it promotes the beneficial effects of manures ; it 
contributes fo the preservation and growth of the seeds; and ensures the future prosperity of the plants. 
Ilencc It IS, that a thinner soil, witli a favourable subsoil, will produce better crops than a more fertile 
one incumbent on wet clay, or on cold and non.nbsorbcnt roi'k. Lands whose substratum consists of 
clean gravel or .sund can bear little .sun, owing to their not having the capacity of retaining moisture, and 
their gener.illy possessing only a shallow surface of vegetable mould In England this soil was formerly 
called rye- land, being more generally cropped willi that species of grain than any other. When such 
soils are cultivated for barley, they should be sown early and thick, with seed soaked forty-eight hours in 
water or in the exudation from a dung-heap. Thus its simultaneous germination and its siinultanoous 
ripening may be secured. 


Sect. IV, Elevation of l.amh relatiwiy to Farming. 

47fj4. 7'lic elevation of lands above the level of the sea lias a material influence on the 
kind and quality of their produce. Land in tlic same parallel of latitude, otlier circum- 
stance being nearly similar, is always more valuable in proportion to the comparative 
lowness of its situation. 

4765. In the higher dLsiricts tlie herbage is less succulent and nourishing, and the 
reproduction slower when the land is in grass; while ihc grain is less plump, runs more 
to straw', is less perfectly ripened, and the harvest is also later w hen the produce is 
corn. It has been calculated that in Great Britain sixty yards of elevation in the land 
arc equal to a degree of latitude ; or, in other words, that sixty yards perpendicularly 
higher, arc, in respect of climate, equal to a degree more to the north. In considering 
the crops to be/aised in any particular farm, attention ought therefore to*bc paid to its 
height above the level of the sea, as well a.s to its latitude. In latitude 54° and 55°, an 
elevation of 500 feet above that level is the greatest height at which wheat can be cul- 
tivated with any probable chance of profit ; and even there the grain will prove very 
light, and will often be a month later in ripening than if sown at the foot of the hills. 

4766. The usual maxi^nnm qf elevation may be reckoned between 600 and 800 feet for the more common 
sorts of grain ; and in backward .seasons the produce will bo of small value, and soinetimes will yield 
iiolliing but straw. It is proper, at the .same time, to remark, that in the second riass of mountains in 
the county of Wicklow, in Ireland, where no other grain is considered to be a safe crop, rye is cultivated 
with success. Where the soilis calcareou.s, however, as on the Gloucestershire and Yorkshire wolds, 
from the superior warmth of that siiecies of soil, compared to rold clays or peat, barley grows in great 
perfection at an elevation of 8(X) feet above the level of the sea. Some cxpeinnents have been made to 
raise corn crops, at even a higher elevation, on the celebrated mountain Skiddaw, in Cumberland, but 
unsucccssBilly. 

’4767. The greatest height at v^hich com ufill grotr^ in the more remote parts of Scotland, so as to yield 
any profit to the husbandman, is stated to be at 500 feet above the level of the sea. At the same time 
cxirn has been produced, in other districts of that country, at still higher elevations, in particular at the 
following places : — 

Fed above the Level Feet above the Level 

<\j the Sea, qftu Sea. 

Parish of Hume, in Roxburghshire - 600 Doubnich, in Braemar. Aberdeenshire 1294 

Upper Ward of lianarksh ire - - 760 I..ead.hills, in Lanarkshire - . - J564 

4768. These ahd other instances of land being cultivated on high elevations, however, are merely small 
spots, richly manured, and, alter sA, producing nothing but crops of interior barley and oats, and seldom 
ftilly ripe or successfully harvested. It is chiefly where the soil is sandy or gravelly, that corn will answer 
in {Scotland on such elevated situations ; and even then, only when the seasons are propitious, and when 
there are local advantages, favourable £o warmth and shelter, in the situation of the landa 

Sect. V, Character tf Suface in regard to farming Lands. 

4769. A hiily irregular surface^ whether at a high or low elevation above the sea, is 
unfavourable to farming. The labour of ploughing, carrying home produce, and canning 
out manure, is greatly increased ; while the soil on the summit of steep hills, mounts, or 
declivities, is unavoidably deteriorated. On the sides of slopes the finer parts of the clay 
and mould are washed away, while the sand and gravel remain. Hence the soil in such 
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districts often wants a proper degree of tenacity for supporting corn crops. A great 
part of the manure tliat is applied in such situations is likewise soon lost. From 
various causes, also, they are colder than the plains. , 

4770. Many extensive countries have no perceptible rise. These have their advantages 
from uniformity of soil, where it is rich. In other districts, the surface is of a waving 
description, an inequality which contHbutes much to the ornament of the country, by 
the agreeable relief which the eye constantly meets with in the change of objects ; while 
the universal declivity which prevails more or less in every field is favourable to the cul- 
ture of the land, by allowing a ready descent to any water with which tlie surfat:e may 
be encumbered. 


SecT. VI. Aspect in regard to farming hands. 

4771. Aspect, in hilly or mountainous districts, is an important subject of attention to 
the farmer ; more especially where the climate is unfavourable. It is proved in a variety 
of instances, both in the central highlands of Scotland, and in other parts of the king- 
dom, that where the aspect of a hill is towards the nortli, the soil is more fertile than 
when it lies with a southern exposure. This is attriliutcd to the variations from frost to 
thaw in the spring months, which are greater in a southern than in a northern aspect. 
Hence, while the soil to the north remains locked hist, and secured from waste, the 
other is loosened by the sun, and carried of}‘ by showers falling in the intervals of thaw. 

4772. Soils which face the south are more liable to have their substance carried away by 
heavy rains, w’hich arc generally impelled from the south and soiith-Avcst. But though 
the soil to the north often produces the heaviest crops of grass and hay, yet from pos- 
sessing a more genial climate, and from the earlier and more powerful action of the 
sun, both corn and grass are harvested earlier on land which has a southern than on 
that which has a northern aspect ; and superiority of quality thus compensates for any 
inferiority in the quantity of the produce. 


Sect. VII. Situation of Farm Lands in regard to Markets. 

4773. bTo farming can go on nithout markets. The system of farming to be adopted 
on any particular farm, and tlie expense attending it, must materially depend on its situ- 
ation in regard to markets ; to the facility witli wliich its produce can be conveyed, 
where a contiguous market is wanting ; to vicinity to manure, to fuel, and to water, 

4774. The advantages resulting from vtcinity to a market^ or to a large town, by whjch'that is insured, 
are very great. Some oroos, as those of^ potatoes, turnips, and clover, arc frequently sold on the ground, 
without any farther trouble or expense to the farmer ; and great quantities of manure may be purchased 
at a moderate expense. In such situations also there is a ready sale for every .'irticle the farm can 
produce ; and the articles sold are not only brouglit to market at a small expense, but the payment is im. 
mediate. For aV these reasons, it is contended, and apparently with justice, that the neighbourhood of a 
capital is the most proflfable spot to tarm in, notwithstanding the high rent of land, and the great expense 
of labour 

477.^. tVherc markets are not at hand^ the farmer ought to take into consideration what articles will 
best suit tho.sr at a distance to which his produce must he sent. In such a situation, unless 'there are 
facilities for the conveyance of so bulky an article as corn by good roads, or by water. carriage, it is ad- 
visable, instead of cultivating grain, to attend either to the dairy husbandry, or to the breeding of stock 
which can be fattened in other districts where good markets arc more numerous. This plan, by which 
the dairy, the breeding, and the fattening of slock, arc made distinct professions, is highly beneficial to 
the country at large. Stock can be reared cheaper in remote districts than where land is dear and labour 
high. On’thc other hand, the purchaser of lean stock avoids the expense and risk of breeding great 
numbers of animals. His attention is not di.<itractcd by a multiplicity of objects : he can alter his s>stem 
from cattle to sheep, or Aroin sheep to cattle, as is likely to be most profitable ; nis business is simplified, 
and the capital he lays out is speedily returned. The division of professions between breeding and 
feeding (though they m.iv be united in circumstances peculiarly favourable), is on the whole a most im- 
Iiortantlink in the progress of agricultural prosperity. 

4776. In regard to facility qf conveyance^ the state of public roads, bridges, iron rail-ways, canals, rivers 
rendered navigable, and harbours, deserves the consideration of the farmer, and will most materially 
influence the value of produce. 

4777. The situation ^ the farm in regard to manures^ for an easy access to lime, chalk, marl, acn-weed, 
£cc. is of essential advantage to cultivation. The price at vhich these articles can be purchased, their 
quality, their distance, and expense of conveyance, are likewise of imixirtance. Farms, for example, 
possessing the advantage of sea- weed contiguous and in abundance, can pay ftom lincen to twenty per 
cent, more rent per acre than otherwise could be afforded. 

4778- Vicinity to fuel in the cold and moist regions of Europe are important considerations to the farmer. 
In the same county, even in England, the dittbrence of expenge is often material In the.Hcbrides, ftom 
the molstncss of the climate, the expense of fUel is reckoned equal to a third part of the rent of the land ; 
and farmers who pay, iq some cases, 151)/. per annum, would give 200i. if the landlord would supply them 
and their servants with fticl 

4779. Where a farmer is under the necessity qf using peatf from the labour attending the cutting, 
spreading, drying, and conveying it from a distance, several we^s of'his horses and servants arc devoid 
to that sole purnn^p : and much valuable time is lost, which ought to have been emuloyed in the ciilti. 
vation of hfs farm. * It hasbeen'wcll remarked, that many farmers, to save five guineas on coal, often 
expend twenty, in thus misapplying the labour of their horses. 

4780. Where wood is used, it occupies a great deal of ground that might often be cultivated tP advan. 
tage, and it is not of a lasting quality. Coal is preferable, for general purposes, to every other species of 
fuel: and besides its domestic application, its superiority for burning lime, that important source of 
fedimy, or ralcareous clay, also of much value to the farmer, is an object of great moment. The tenant, 
tbl^ore, who resides in the neighbour liood of coal, more especially if limestone or calcareous substances 
are at no great distance, farms at less expense, can afibrd to fiay a higher rent, and may derive more profit 
fVom the land he cultivates, than if in these respects he were difibrently circumstanced 
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Sect. VIII. Extent Land suitable for a Earrn» 

4781 . The extent (f ground which a farmer proposes to occupy demands due consideratiofu 
It* it be beyond his capital to cuItiv%,tG or improve, he can derive no profit by taking it. 
On the other hand, a small occupation may not be worthy of his attention. 

4782. Earms as to size may be divided into three sorts : small farms under 100 acres ; 
moderate-sized fanns, from 100 to 200 acres ; large farms, from 200 to 1000 acres, and 
upwards, of land fit for cultivation. The expense of labour is now so great, and the rent 
of land so high, that the profits of a small fann are not suilicient, witli the utmost 
frugality, or even parsimony, to maintain a family with comfort. 

4783. Moderate-sized farms arc well calculated for the dairy aystcin, for the neighbourhood of largo 
towns, and where capital is not abundant. There arc few trades in which a small capital can be employed 
to a greater advantage than in a dairy farm, yet there is no branch of agriculture where such constant and 
unremitting attention is required. That is not to be expected from hired servants : but it is in the power 
of the wife and daughters of the farmer to perform, or at any rate to superintend, the whole business, and 
without their aid it cannot be rcndcrcil productive. 

4784. Moderate-sized farms sxe general in the neighbourhood of towns. This necessarily results firom 
the high rents iiaid in such situations ; the shortness of the leases usually granted of land near towns; 
and the necessity the farmer is under of selling, in small quantities, the articles produced on hit farm. 
On tins subject it has been remarked, that farmers in the vicinity of large towns resemble retail shop, 
keepers, whose attention must be directed to small objects, by which a great deal of money is got, the 
greater jiart of which would be lost, without the most unremitting attention. The fanner at a distance 
from markets, who cultivates on a great scale, may be compared, on the other hand, to a wholesale trader, 
who, as his profits are les.s, requires a greater extent of Uiul, for the puriiosc both of engaging his atten. 
tion, and of enabling him to support that station ot lift' in which he is placed There is this difference 
also between farmers in the neighbourhood of towns, and those wiio reside at a distance from them, that 
the former fitnl it more profitable to sell thoir produce, even such bulky articles as turnips, potatoes, 
clover, hay, and straw, than to fatten cattle for the butcher , aiul they are enabled to do so, without injury 
to their farms, as they can procure dung in return 

478 ). Farms qf the largest sne differ in re.spect to the capital required. A mountain breeding farm of 
.'KXK) acres im 11 not require more to stock it tnan an arable fann of fXX) acres, and much less cxfiense of 
labour to carry it on. In all cases the safe side for the farmer to lean to, is to prefer a farm rather under 
than exceeding his capital : and let him consider well beforehand whether he is going to commence a 
retail fanner for daily markets, or a manufacturer of produce on a large and ample scale ; for the spirit, 
atti'iitioii, and style of living of the one differs materially from that of the other. —The subjc'ct of this 
section and the two following having been treated in a general way as between landlord and tenant in the 
preceding chapter, will be here only briefly noticed as on the part of the tenant 

Sect. IX. Tenure on which Latids are held for Farming, 

4786. Perpetual tenures, or absolute property in land, can never come into considera- 
tion with a farmer looking out for a farm. A proprietor cultivating his own property 
cannot, in correct language, be said to be a farmer; Ibr to constitute the latter an essential 
requisite is the payment of rent. 

4787. The leases on which lands arc let for farming are for various terms, and witfi very different core- 
mints. The shortest lease is from year to year, which, unless in the case of grass lands in the highest 
order, and of the richest quality, or under some other very peculiar circumstances, no prudent man, whose 
object was to make the most of his skill and capital, would accept of Even leases for seuen or ten years 
are too short Air general purposes , a period of fourteen or Afteen years seems to be the shortest for arable 
kinds, so as to admit of the toriaut paying a full rent ; but fourteen ydUrs, when the lands to be entered on 
are in bad condition, are too few, and twenty-one years much better for the true interests of both parties. 
In fanning, however, as in every other occupation where there arc more skill and capital in want of em- 
ployment than can find subjects to work on, farms will be taken under circumstances, both in regard to 
leases and rent, that arc highly unfavour.ible to the fanner ; and if they do not end in hlg rum will keep 
him always poor, and probably not only pay less interest for his capital tlian any other way in wliieh he 
could have cinidoyed it, but also infringe on its amount The rapid depreciation of currency which took 
place m Britain during the wars against the French deceived many farmers, and flattered them for a time 
with the gradual rise of markets year after year. However high land might be taken at the commence- 
ment of a lease, it was always considered a consolation that it would lie a bargain by the time it was half 
done ; and that the fanner’s fortune would be made during the last few years of its endurance. When 
the currency of Britain was permitted to find its level with that of other countries, the delusion ceased, 
and the majority of farmers were partially or wholly ruined. 

4788 In regard to the covenants if a lease, it is necessary that there should be such in every one as shall 
protect botli landlord and tenant Certain general covenants in regan! to repairs, renewals if necessary, 
timber, minerals, entry and exit crops, are eominon to all leases. Regulations as to manure arc require 
where nay and straw, and other crops, arc sold not to be consumed on the fann. Water meadows, rich 
old grass lands, ropse woods, hop grounds, orchards, &c. require special covenants. Fewest covenants arc 
required for a mountain bleeding farm ; and in all cases there should be a clause entitling the tenant to 
an appeal, &c., and a hearing from the landlord, and perhaps a jury of landlords or agents and farmers, 
again.st covenants as to cropping, repair, or renewals, which may, from extraordinary circumstances, press 
particularly heavy on the tenant 

4789 The power qf the landlord to grant a lease, with liberal conditions, may in some cases be required 
to be ascertained by the -tenant ; and in Scotland, where it is illegal to sublet a farm unless a clause to that 
eflbct has been inserted in the original lease, a farmer may ccasc to be the master of his own property, 
unless he lias taken care to see thaf clause inserted. In England, for the most part, subletting a farm is 
no more prohibited than subletting a dwelling-house or a shop. When the laws of countries shall come 
to be founded on equity, this will be the case every where At present they almost every where lean to 
the side of the powerful party, the landVord. In the progress of things it could not be otherwise. 

Sect. X. Rent , 

4790., The rent of land, in a general point of view, must always depend on a variety 
of circumstances ; as the wealth of the country ; its population ; Hie price of produce ; 
the amount of public and other burdens ; the ^stance from markets ; the means of con- 
veyance ; the competition among farmers ; and other less important considerations : but 
the rent of any particular farm must be regulated by the nature of the soil ; the duration 
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of the tenure, and the covenants contained in the lease ; the capital to be invested by the 
farmer in its culture ; and the expenses to which he is liable. 

♦791. The rent of poor land rannot pn9.4ibly be the same as Li the case of fertile lands. The labour of 
ploughing, harrowing, sowing, &c , wnen the land is in cultivation, is nearly the same, and yet the proiluct* 
18 greatly inferior, not only in quantity, but in quality. Indeed, where the produce is inconsiderable, or 
the quality much inferior, the whole, or nearly tne whole, may swallowed up by the expense of labour, 
and 110 rent whatever can be affbrded, more especially in adverse seasons. 

47S>2. The duration qf the tenure must have a considerable effect in fixing the rent. No farmer can 
afibrd to pay the same sum fur land on a short as if he held it on a long lease. The covenants, also, 
which are in fact a 8pccie.s of rent, must influence the money payments. 

4793. Rent must also depend on the capital mvesied tn the cultivation of the farm TIius, if a farmer 
can lay out only 4/. of capital per acre, he may not be able to afibrd for it a higher rent than 10 a per 
acre j if he lays out 7f. he may pay 14s. j and with a capital of 10/. i>er acre, he may be enabled to pay JSs. 
or 2f)j. of rent 

4794. The proportion qf produce tohich should he paid as rent^ is a question that has long been 
considered as abstruse, mysterious, and very difficult to resolve. Some nave supposed that one fifth 
was a reasonable proportion, while others contend for .i fourth, or even a third part of the jiroduce 
of arable land, lint all former calculations on this subject arc rendered fallacious by the etterts of 
modern improvements. The rent ought certainly to depend upon the ..itiount of the disposable produce; 
and that produce in grain is greatly augmentedf both by a diminution ot tiie coriMimption on the farm, 
cffectiNl by improved implements, and a more correct arrangement ot labour, and f'ki'wise a better culti- 
vation of the land in tillage. Hence, while the price of wheat has greatly advance \ during the last 
twenty years, above the average price of the preceding twenty, the rent of land has not onJy risen, but in 
a higher prO|wrtion. More gram, and that of a lietter qualify, h.is been prcMlticed on the same extent of 
land, and a greater amount of disposable surplus has gone to market Out of this surplus disposable pro- 
duce, it IS evident that the rent must be iiaul Ilut it is diflicuU to divide its amount between the landlord 
and tenant, as so much depends upon the .seasons, and on the prices of the difi'ereiit articles which the 
farm produees. In bad seasons also, every dclioiency ol proiluce, in the iicres sot apart for supporting 
home population, niu.st be made uji from the dis|H)sal)Ie hurplits , nor is it possible to apply the same rules 
to nil situations, soils, and climates, in all the various districts of an extensive country It may be 
mn|icr, however, to give some general idea of the proi>ortion of (irodiicc paid as rent m Scotland and m 
Knglaiid, 

4795. In Scotland^ the follow'ing table states wliat is considered to be a fair proportion, where the laiul 
is cultivateil. One ot the most scientific agnciiltural wiiters, and, at the same tune, one who has had 
much experience in farming, informs us that “ this table is a statement of .Sir John Sinclair, who wishes 
to subject every thing to petty regulation ; and tliat there is no such proportion recogiusinl in Scotland 

Pet ufte 

Where land produces 1(W. lOj. per aero per annum, one third, or - - -^^*3 11 () 

Where land pnxlucos fi/. 1‘2 a’ per acre per annum, one fourth, or - - . 1 13 0 

Where land produces only 4/ 3s per acre per annum, one liITth, or - . - 0 17 0 

4796. In reeard to farms y they are let on prim qiles totally different from the arable, namely, 

according to tne quantity of stock they can mainlain ; and a*> they arc not liable to the same expense ot 
management, both the landlord and the tenant receive larger .sliares of the produce than in the cuse ot 
arable farms 

4797. In Englandy the tenant is allowed, on arable land, what is considered to be one moiety of the 
surplus, alter defraying the expenses of cultivation, the taxes to which ho liable, and every other out- 
going Hay land requires much les.s of hi.s 'ittention , and tor this he only obtains one third ot the .surplus. 
Itut the profits of gra'/.mg depending much on superior judgment in buying and selling stock, as well as 
skill III preventing or curing their diseases, the gra/icr is ontitleil to a share of the surplus, tully equal to 
that of his landlord. It has been contended, as a genenal principle, that as both the expense ol cultivating 
land, and the value of it.s produce, are infinitely various, a larincr ought to calculate what profit he can 
make on Ins whole farm, without entering into details ; it being of little consequence to him whether he 
pays at the rate of 10/ or lOs per acre, provided he makes an adequate interest on the capital investeil. 
That is certainly a fair criterion on which a tenant may calculate what be ought to off’er; but a lamllord, 
in estimating the rent he ought to insist on, will necessarily take into his consideration the produce that 
his land is capable of yielding, and what proportion of it, or of its value, at a lair average, he has reason to 
expect, under all the circumstances of the case. 

4798. Tithe. ^In Scotland there is no tithe. In England, comjiositions for tithes are computed as six is 
to twenty-two^ so is the composition for tithe to the rent: so that land averaging 10/ 10^. per ocre would, 
according to Sir John Sinclair’s calcuLition, be charged for 

Rent - - - . - 11 7* 

Composition for tithe - . - - 19 4| 

11 0 

4799. What the profits are. to which a fartner is entitledy is a question much disputed. The proper 
answer is simply this . — The common profits of capital invested in other commercial uudertukings. As 
the subject, however, will bear talking about, let us near what is said in the Code on this subject On the 
one hand it is contended, that the produce of land is of su(h universal and absolute necessity to the 
existence of mankind, that it is not reasonable it should yield to him who raises it more than a fair profit. 
On the other hand it is urged, that a farmer is entitled to ho fully recomi>en8ed for the application of a 
considerable capital, exposed to the uncertainty of the s> isons, when it is managed with economy, and 
conducted with Industry and skill ; and it has also been observed, that it is .seldom more money is got by 
farming than an adequate interest for the capital invested. This is owing to competition, the articles 
produced being in numberless hands, who must bring them to market ; and necessity, the goods of the 
farmer being in general of a perishable nature, on the sale of which he depends for the payments he has 
to make, and the subs^ence of his family. To prove how moderate the profits of farming in general are, 
it appears firom the mofet careful enquiries, that on arable farms they larely exceed from ten to fifteen per 
Cem.<»n the capital invested, which is little enough, considering that few employments arc more aubj^t 
to casualties than farming, or require more uniform attention. Some arable farmers, possessed of supc. 
rlor skill and energy, and who have got leases on reasonable terms, may clear from fifteen to twenty per 
cent ; while others, who are deficient in these qualities, or pay too high rents, fripquently become in- 
solvent Certain it is, that the great majority of farmers merely contrive to live and bring up their 
families ; adding little or nothing to their capital, but that nominal addition which takes place in conie. 
quenco of the depreciation of the currency. 

48^ in grauHg farms the case is diffierent; as they are attended with less expense of labour, and pro. 
duce articles of a more luxurious description, for which a higher price will be given. Hence, in such 
trarms, fifteen pet cent and upwards is not unusual. Brides, the grazier is more of a trader than the 
were arr''*' ^ ^ «■“ «»“*' s..j. 

douf spi 

grazier v . 

than common profit for bio skill and attention. 
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4801. For tfu mode in which rent shofdd be paid, and the terms (ff payment, we refer to the succeedtog 


Skct. XI. Taxes an^ other Burdens which affect the Farmer. 

4802. Farmers are sulffected to the payment of various taxes besides the rent paid to the 
landlord; some of tliem imposed for local purpostfs. 'iiid others for the general expenses 
of the state. The real amount of such burdens every careful tenant ought accurately 
to know before he bargains for his lease. They niny be classed under the following 
heads : parochial, national, and miscellaneous. 

4803. Parochial taxes are for the support of 'iho clergyman, for the maintenance of the poor, and, in 
Scotland, for providing a parochial srhouhnaster The iniKle of supi>orting the clergy in England, by 
pa;iring them a tenth part of (he produee of the land in kind, ib highly injurious to agriculture, and a bar 
to improvement It ih a great bar to improvement, because an improving fanner, one more enlightened 
or more spirited than his neighbours, would pay more tithe bv means of Ins outlay and his exertions, but 
it IS not certain that he would likewise receive more profit The proiluee would be more, but the expense 
would be greater. Nothing can be more obnoxious th.-iii a law by which, when a person expends a large 
sum, either in reclaiming wastes, or augmenting the fertility of land already cultivated, he should bu 
under the necessity of yielding up one tenth of its produce to a person who has been liable to no share of 
the ex])ensc, wTio has run none of the risk, and who has sustained none of the laboui ulieiiding the 
improvement. A commutation of tithe, therefore, instead of its hotiig exacted in kind, would be one of 
the greatest l^neAts that could be conferred on agiiculture ; and there is not the least difficulty in effect- 
ing it, by giving to the tithe-owiier either a proportion at the land, or by converting the tithe into a 
perpetual corn rent Ifoth tlicse plans have been adopted in a variety of cases, by local acts in England, 
and they ought now to be enforced as» a general system. 

4804 yin assessment for the matnienance of the poor another parochial burden, which is annually 
increasing, and which, if not speedily regutafed upon proper principles, will inevitably absorba very large 
proiiortion of rent in England. Irideetl, there are iiKstanees where, between the years 1815 and 182!?, it 
has absorbed the whole. This tax is the most dangerous of all for the farmer, on account of its fluctu. 
ation, and, indci'd, it maybe said that it never fall>, but continually rises. During infimey, in sickness, 
and in old age, asMstance may be necessary, but, as Malthus justly observes, tlie imor-laws hold out 
support to the vicious and idle, at the cxiamse of the prudent and the industrious. These imyinenls 
also destroy the spirit of independence, and those ideas of honest pride which stimulate a man to use his 
utmo^t exertions in support of himself and Ins family , and, on its present footing, the boon is adiniiiistercfl 
by tlic parish officers with caution and reluctance, and received by the poor with dissatisfaction and 
ingratitude. 

480.5 The tithes and the poor-rates are charges ujion the land, and in fact come fVom the landlord's 
pocket rather than from the tenant’s; but m their o}>eratiori are often oppressive to the ten.irit, by rising 
ill the course of the lease much Inglier than they were at the comincnccmeiit; and as a farmer’s rent is 
always tonsidcred by the overseer to bo his income, he is charged on that ; while the tradesman, who 
realises three times the amount, is only charged to the poor on the amount of rent of his house. 

480d In Scotland, the poor aie in general vianttmned by voluntary contributions , but when these are 
not found to be sufficient, tlic proprietors of the ixirish, with the clergyman and vestry, or kirk- session, are 
direi'ted to make a list of the indigent iiersuns in the jian-sh, and then to im]>osc an assessment for their 
relief, one half to be iiaid by the proprietors, and the other half by the tenantry. 

4807. The national burdens in genet a! , as the duties on houses and windows, and other assessed taxes, 
or assessments for the support of militia-rneii's wives and families, for the conveyance of vagrants, or the 
prosecution of felons, fall no heavier upon the farmer than upon other classes of the community. 

4808. There aie various rn'iseetlancmis burdens aflbeting the farmer, as statute .assessments for bridges, 
which are of such public utility, that moderate rates for their maintenance, properly appiierl, cannot be 
objected to: statute labour on the highways; constable dues, which are seldom of fiueh moment; 
charges of the churchwardens, iiicluditig the repairs of the church ; and in some iKipulous parishes, there 
IS .sometimes a burial-ground tax. All these are paid by the occupiers. In some places, also, there is a 
sew'cr tax, chargeable on the landlords, wheicit is not otherwise settled by express contract 

4809. The vexations to which farmers in England are subjected, fVom various uncertain burdens, operate 
as a premium to Scottish agriculture It is ingeniously and Justly remarked, that physical circumstances 
arc much more favourable to agriculture in England than in her sister country , but these advantages arc 
counteracted by the accumulntinn of moral e\ ils, which might be removed if tlie legislature were to bestow 
on matters connected with tlic internal improvement of the country, and the means for promoting it, a 
portion of that attention which it so frequently gives to the amelioration or improvement of our foreign 
possessions. It ought to h.ive been the business of the late Bo.-ird of Agriculture to endeavour to prevail 
on the legislature to relieve agriculture fioiii its moral and political evils ; but, instetid of this, they set 
about procuring and distributing statistical and piofcssional information, comi>aratively of very inferior 
utility ; and after recciv ing from government nearly 00,(XX>/ , or, for any thing we know, more, left agricul- 
ture where they found it. Even in the particular line which the Board adopted, Marshall was a much 
more effectual instrument of agricultural improvement 

Sect. XII. . Other Particulars requiring a Farmer's Attentiorh “with a View to the 

Renting qf I.and, 

4810. A variety of miscellaneous pariicu lars require consideration before a prudent farmer 
will finally resolve to undertake the cultivation of a farm ; as, the nature of the property 
on which the fiartn is situated ; in particular, whether the estate is entailed, and to what 
extent the possessor of the ,^tate is authorised to grant a lease ; the character of the 
landlord, and, in case of his decease, that of his family, and of those whom they arc likely 
to consult ; tlie real condition of the farm in regard to the enclosures, drainage, build-^ 
ings, Ac. ; the crops it has usually produced, and the manner in which it has been 
managed for some years preceding ; the general state of die district, in regard to the price 
of labour, and the expense of living ; tlie character of its inhabitants, in particular of the 
neighbouring farmers and labourers, and whether they are likely to promote or to dis- 
courage a spirit of improvement ; the probability of subletting to advantage in ca.se of 
not liking the situation, of finding a better bargain, or of death. The chances of settling 
one’s family ; as of marrying daughters, or of sons’ making gdod marriages. The social 
state of the farmers, or those that would be considered one’s neighbours ; the number and 
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tone of clergy, and lawyers ; the game, and the chances of disputes concerning it ; tlic 
morals of the ser^'ing class : schools, places of worship, &c. It is evident, that in hardly 
any one instance can all the circumstances above enumerated be favourably combined. 
But the active and intelligent farmer will not be discouraged by the obstacles he may 
have to surmount ; but will strenuously endeavour, by exertion, industry, and persever- 
ance, to overcome the difficulties he 'must unavoidably encounter. These are vague 
generalities, and may be thought too commonplace for a work of this description ; but 
the young fanner on the look-out for a farm may not be the worse for having his memory 
refreshed by them. 


^ Chap. II. 

Considerations respecting Himself, which a Farmer ought to ht'f’p in view in selecting and 

hiring a Farm. 

4811. Whoever intends to embrace farming as a profession, will be less likely to meet 
with disappointment, if he previously examines a little into his own disposition and 
talents ; and weighs his expectations against ordinary results. Nor is it less essential 
that he should estimate justly the extent to which his capital may be adequate, and keep 
regular accounts. 

Sect. I. Personal Character and FUpectations of a professional Farmer, 

4813. Foery one who proposes to farm with success, IVofessor Thaer observes, ought to 
unite energy and activity, to reflection, to experience, and to all necessary knowledge. 
It is true, he says, fanning has long been considered as an occupation fit for a young 
man incapable for any other, and such have sometimes succeeded ; but this has always 
been chiefly owing to a fortunate concurrence of circumstances, which it is not now very 
easy to meet with. 

4813^ The practice of agriculture consists of an infinite number of (larticular operations, each of whicli 
appears easy in itself, but is often for that very reason the more difficult to execute to the precise extent 
required j one operation so often interferes with another To regulate them according to the given tune 
ami strenj^h, and in such a way that none is neglected, or causes the neglect of others, requires at once a 
great deal of attention and activity, without inquietude; of promptitude without precipitation; of general 
views, and yet with an extreme attention to details 

^48H. To casualties and accidents no business is so much exposed as farming ; and therefore, to enjoy an 
ordinary degree of haziness, Professor Thaer considers it esbential that the farmer possess a certain 
tranquillity of mind. This, he says, may cither be the rc«ult of a naturally phlegmatic habit of body, or of 
elevated views in religion or philosophy. These will enable him to bear with every misfortune arising 
fVom adverse seasons, or the death of live stock ; and only permit him to regret accidents which result 
firoin his own neglect 

4815. The cx])cctations of profit and happiness which a young fanner has formed ought to be well 
weighed against the profits and hapiiiness of farmers in generat However superior a farmer may con- 
sider his own talents and abilities, he may rest assured there are a number as skilful and adroit as 
himself, and just as likely to realise extraordinary advantages. Let none therefore engage in farming, 
thinking to make more money than other fanners similarly circumstanced with himself. If fhun a happy 
concurrence of circumstances he is more than usually successfiil, so much the better, and let him consider 
it as partly owin^ to good fortune as well as good farming ; but never let him set out on the supposition of 
gaining extraordinary advantages with only ordinary means. 

4816. The prqfits o/fartntng arc much exaggerated by people in general ; but it maybe asserted as an 
unquestionable fact, that no capital affbrds less profit than that employed in farming, except that sunk m 
landed property. This is the natural result both of the universality of the business and of its nature. 
Farming is everv where practised, and every one thinks he may easily become a farmer ; hence high rents, 
which necessarily lessen the iirofits on capital. From the nature of farming, the capital employed is re- 
turned seldom. A tradesman may lay out and return his capital several times a year ; but a fanner can 
never, generally speaking, grow more than one crop per annum. Suppose he succeeds in raising the best 
posslule crops in his given circumstances, still his profits have an absolute limit : for if an ordinary crop be 
as five, and the best that can be grown be as seven, all that the most fortunate concurrence of circum- 
stances will give is not great, and is easily foreseen It is hardly possible for a fanner, paying the market 
price for his land, to make much more than a living for himself and family. Those few who have ex- 
ceeded this, will be found to have had leases at lipv rents; indulgent landlords; to have profitcil by 
accidental rites in the market, or depreciation of currency : or to have berome dealers in corn and cattle ; 
and rarely indeed to have realised any thing considerable by mere good culture of a farm at the market 
price; Vety diflbrent is the case of a tradesman, who, with the properties which we have mentioned as 
requisite fur a good fanner, seldom fails of realising an independency. 

4817. Many persons, chagrined with a city life, or tired of their profession, fancy tfaial^ will find profit 
and hapiiiness by retiring to the country and commencing farming. , Independently of the peimniary 
losses attending such a change, none is more certain of being atteiided with disappointment to the 
generality of men. The activity required, and the privations that must be endured, are too painful to be 
swntitM to ; whilst the dull uniformity of a fanner’s life to one accustomed to the bustle of citioK be- 
comes intolerable to such as do not find resources in their fire-sides, their own minds, or, as Prof^sor 
ThMT observes* in tlie study of nature. 

4818. The most likely j)ersons to engage in farming with success are the sons of farmersi 
or fiuch others as have been regularly brought up to the practice of every part of agri- 
culture. Hiey must also have an inclination for the profession, os well as a competent 
understanding of its theory or principles. Books arc to be found every where, from 
which the science of the art is to be obtained ; and there are eminent farmers in tlie 
improved districts who take apprentices as pupils. 

4811). In The Husbandry of Scotland, the case is mentioned of Walker, of MeUendeau, an eminent 
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farmer of Roxburghshire, renting about S866 acres of arable land, and distinguished for his skill in agri- 
culture, who takes young men under him as apprentices, and these, instead of receiving wagA, have 
uniformly paid him ten pounds each. Some of them remain with him ti%) yean, but the greater nuinbe 
only one. They eat in his kitchen, where they have always plenty of plain wholesome lood. He taket 
none who are above living in that way, or who will not put tficir hands to every thing going forward on 
the farm He has sometimes been oflbred ten times the above sum, to take in young gentlemen to eat 
and associate with his own family ; but that he has uniformly declined. These young men have au 
opjrortunity of attending to every operation of husbandry. As practised on Walker’s farm : and arc taught 
to nold the plough, to sow, to buila stacks, &c. 


Sect. II. Copied required by the Farmer. 

4820. The importance of capital in every branch of industry is universally acknow- 

ledged, and in none is it more requisite than in farming. When there is any deficiency 
in that important particular, the farmer cannot derive an adequate profit from his exer- 
tions, as he would necessarily be frequently obliged to dispose of his crops for less than 
their value, to procure ready money ; and it would restrain him from making advan- 
tageous purchases, when even the most favourable opportunities occurred. An indus- 
trious, frugal, and intelligent fanner, who is punctual in his payments, and hence in 
good credit, will strive w'ith many difficulties, and get on with less money than a man 
of a different character. But if he has not sufficient live stock to work his lands in 
the best manner, as well as to raise a sufficient quantity of manure ; nor money to 
purchase the articles required for the farm; lie must, under ordinary circumstances, 
live in a state of penury and hard labour ; and the first unfavourable season, or other 
incidental misfortune, will probably sink him under tlie weight of his accumulated 
burdens. Farmers arc too generally disposed to engage in larger farms than they have 
capital to stock and cultivate. This is a |^rcat error ; for it makes many a person 
poor upon a large farm, wdio might live in comfort and acquire property upon one of 

less extent. No tenant can be secure without a surplus at command, not only for 

defraying the common expenses of labour, but those which may happen from any un- 
expected circumstance. When a fanner fanns within his capital, he is esiahled to em- 
brace every favourable opportunity of buying when prices are low, and of selling when 
they arc high. 

4821. The amount of capital required must dc))end upon a variety of circumstances; 

as whether it is necessary for the farmer to expend any sum in the erection, or in the 

repair, of ids fann-hoiise and offices ; what sum an in-coming tenant has to pay to his 

predecessor, for tlie straw of the crop, the dung left upon the farm, and other articles 
of similar nature ; the condition of the farm at the commencement of the lease, and 
wliether any sums must be laid out in drainage, enclosure, irrigation, levelling ridges, 
&c. ; whether it is necessary to purchase lime, or other extraneous manures, and to 
what extent ; on the period of entry, and the time at which the rent becomes payable, 
as this is sometimes exacted before there is any return from the lands, out pf the actual 
produce of which it ought to be paid ; and, lastly, on its being a grazing or an arable 
farm, or a mixture of both. 


4822. In pasture districts j the romnion mode of estimating the amount of capital necessary is according 
to the amount of the rent ; and it is calculated that, in ordinary pastures, every farmer ought to have at 
his eominaiid from three to five times the rent he has agreed to pay. But in the more fertile grazing 
districts, carrying stock worth from 20/. to 30/. and even upwards, per acre (as is the ease in many 
parts of England), five rents are evidently insuflileient When prices are high, ten rents will frequently 
be required by those who breed superior stock, and enter with spirit into that new field of speculation 
and enterprise. 

4823. The capital required by an arable farmer varies, according to circumstances, from Td. to 10/. or even 
15/. per aero. An ignorant, timid, and penurious farmer lays out the least sum he can possibly contrive ; 
and consequently he obtains the smallest produce or profit from his farnt The profit, however, will 
always increase, when accompanied by spirit and industry, in proportion to the capital employed, if 
judiciously exiiendcd. At the same tune, attention and economy cannot be dispensed with. It if 
ill.judgcd to purchase a horse at forty guineas, if one worth thirty can execute the labour of the farm ; 
or to lay out sums unnecessarily upon expensive harness, loaded with useless ornaments. Prudent far- 
mers also, who have not a large capital at command, when they commence business, often purchase 
some horses still fit for labour, though past their prime, and some breeding mares, or colts ; and In 
five or six years, they are fully supplied with good stock, and can sometimes sell their old horses 
without much loss. In every case, such shifts must be resorted to, where there is any deficiency 
of capital 

4824. A mixture qf arable and grass farming ls> on the whole, the most profitable method of forming. 
Independently of the advantages to be derived from the alternate husbandry (which arc always consU 
derablc), the chanAes of profit arc much more numerous from a varied system than where one object is 
exclusively followed, where this, mixed mode of fanning is practised, the former will frequently rely 
on the purchase of lean stock, instead of breeding his own ; and derives great advanUge from the 
quickness with which capiul thus employed is returned. But, in that case, much must depend upon 
judicious selection. In general it may oe said, that to stock a tumip.land arable farm, will require, at 
this time (1830), 51. or (d. and a clay-land farm from U or 9L per acre, according to circumstances. 

4825. This capital is necessarily divided into two parts. The one Is partly expended on implements, or 
stock of A more or less perishable nature, and partly vested in the soil; for this the farmer is entitled to 
a certain annual gain, adequate to replace, within a given number of years, the sum thus Jaid out. The 
other is eiOr'oyed in defraying the cnargM of labour, &c. as they occur throughout the year; the whole 
of which, with the interest, should be replaced by the yearly produce These two branches of expense on 
a farm are the tint to be attended to, both in order of time, and in magnitude of amount. 
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* Chap. III. 

CJioice of Stock for a Farm, 

4826. The stocking of a farm may be considered as including live stock, implements, 
servants, and seed. A considerable portion of a farmer’s capital is employed in manures, 
tillages, labour, Ac. ; but a farm being once engaged, the above are the only descriptions 
of stock which admit of a choice. 

Sect. I. Choice of lAve Stock, 

4827. T/ie animals required by a farmer arc of two kinds ; such as are employed to 
assist in labour ; and such as are used to convert the produce of the form into food, or 
other disposable coimrodities. 

Subsect. 1. Live Stock for the Purposes of Labour, 

4828. The animals if labour used in liriltsh farming are exclusively the horse and the 
ox. Much didcrence of opinion fornieily prevailed, as to which of these two animals 
should be preferred ; and the preference has generally been given by s])cc' dative writers 
to the ox, and by practical farmers to the horse. Lord Kaimes in the last century, and 
I-iord Somerville in the present, may be considered the principal advocates for the ox. 
To their arguments, and to all others, the following objections have been stated by the 
able author of the supplement to the 6th edition of The (Gentleman Farmer ; and they 
may be considered as conveying the sentiments, and according with the practice, of all 
the best informed and most extensive British farmers. 

4829. The first objection to oxen ia, that they arc unfit for the various labours of modern husbandry,— 
for travelling on hard roads in particular, — for all distant carriages, — and generally for every kind of 
Work which requires despatch : and what sort of work often tiocs not m this variable climate ? A great 
part of a farmer’s work is indeed carried on at home ; and it may still be thought that this may be done 
by oxen, while one or more horse teams are employed in carrying the produce to market, and bringing 
home manure and fuel. Ilut it is unnecessary to appeal to the author of The WetiUh (\f ISations^ to prove 
the impracticability of this division of labour, unless upon very large farms ; and even on these the 
advantages of such an arrangement arc at best extremely problematical. The different kin»l8 of lann. 
work do not proceed at the same tunc ; but every season, and even every change of weather, demands 
the farmer’s attention to some particular employment, rather than to others *>¥11011 his teams .irc 
capable of performing every sort of work, he brings them all to bear for a time upon the most important 
labours of every season ; and when that is despatched, or interrupted by unfavourable weather, the less 
urgent branches arc speedily executed by the same means, 'i’liis is one cause, more important (icrhapg 
than any other, why oxen have ce.asod to be employeil; for even ploughing, which they can perform 
better than any other kind of work, is scarcely ever going forward all the year j ami for some months m 
winter, the weather often prevents it altogether. 

4830. Another ohjeetton is, that an ox team capable of performing the work of two horses, even such 
kind of work as they can perform, consumes the proiluce of considciably more land than the horses If 
this be the case, it is of no great importance, either to the farmer or the community, whether the land be 
under oats, or under herbage and roots The only circumstance to be attended to here is, the carcase of 
the ox: thevaVie of this, in stating the consumption of protluce, must be added to the value of his 
labour. He eoiisumos, from his birth till he goes to the shambles, the produce ol a certain number of acres 
of land ; the return he makes for this is so much beef, and so many years’ labour The consumption of 
produce must therefore be divided between the'>e two articles To find the share that should be allotted 
to each, the first thing is to ascertain how many acres of grass and roots would protluce the same weight 
of beef from an ox, bred and reared for beef alone, and slaughtered at three or tour years old. What 
remains has been consumed in producing labour. The next thing is to compare this consumption with 
that of the horse, which produces nothing but labour. By this simple test, the question, viewing it upon 
a broad national ground, must evidently be determined. Every one may easily make such a calculation 
suited to the circumstances of his farm ; none that could be olfbred would apply to every situation. But 
It will be found, that if even three oxen were able to do the work of two horses, the advantages in this 
point of view would still be on the side of the horses ; and the first objection applies with undiminisheil 
force besides. 

4831. The money-price of the horse and or, it is evident, is merely a temporary and incidental circum- 
stance, which dcpend'i upon the demand A work ox may be got for less than half the price of a horse, 
because there is little or no demand for working oxen; while the dcm.md for horses by manufactures, 
commerce, pleasure, and w^r, enhances the price of farm.horses, as well as of the food they ciMisiimc. 
Those who wish to see horses banished from all sorts of agricultural labour, would do well to consider 
where they are to be reared for the numerous wants ol the other classes of sixiiety Besides, if two oxen 
must be kept for doing the work of one horse, it ought to be foreseen, that though beef may be more 
abundant than at present, there will be a corresponding i dciency in the production of mutton and wool. 
A greater portion of the arable land of the country must be withdrawn (rum yielding the fooil of man 
directly, and kept under cattle crops, which, however necessary to a certain extent for preserving the 
fertility of the soil, do not return human food, on a comparison with corn crops, in so great a projiortion 
as that of one to six IVom any given extent of land of the same quality. 

4832. The demand for oxen is confined almost every where to the shambles ; and by the 
improvements of modern husbandry, they are brought to a state of profitable maturity at 
au early age. No difference in price at setting to work, — no increase of weight while 
workingY<— no saving on the value of the food consumed, can ever make it the interest 
of tilkge fifirmers generally to keep oxen as formerly, till they are eight or ten years old. 
They judiciously obtain the two products from different kinds of animals, each of them 
from the kind which is best fitted by nature to aiibrd it, — the labour from tjie horse, 
arid the beef alone from the ox. And though tlie price of the horse is almost wholly 
sunk at last, during the period of his labour he ha.s been paying a part of it every year 
th 9i fVind, which, before his usual term expires, becomes sufficiently large to indemnify 
hu owner. The ox, on the other hand, is changed three or four times during the same 
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period ; and each of them gives nearly as large a carcase for the food of man as if his 
days had been unprofitably prolonged in executing labour, from which he has been gra- 
dually exempted in Britain, in Frapee, and in other countries, very nearly in proportion 
to tlie progress of correct systems of husbandry. 

4833. The description of horse which a farmer ought to choose will depend chiefly on 
the soil of the farm, and partly also on the quanCty ;•! road-work. Stiff lands require 
obviously a heavier and more powerful breed tlian such as are light and hilly. In the 
latter case, two of the best breeds are the Clevelands and Clydesdale, or some" local cross 
witJi these breeds. In general, it is not advisable to procure horses from a climate ma- 
terially difierent from that where they ure to remain ; and therefore, for various reasons, 
a prudent farmer will look out for the best in his neighbourhood. Often, however, he is 
obliged to take the stock of his predecessor ; and this he can only get rid of or improve 
to his mind by degrees. The f;irm-liorses in most parts of England are much too ciiiii- 
brous and heavy, and are more fitted for drawing heavy drays or waggons in towns than 
for the quick step retjuired in the operations of agriculture. 

4834 The objections qf Davts of Longleat to the itsing of large hcavy-hceled horses^ in prrrcrcncc to the 
.•smart, the active, and the really useful breeds, merit particular attention. In some situations, the steep, 
ness of the hills and the heaviness of the soil require more than ordinary strength ; but, in such cases, he 
maintains that it would be better to add to the number of horses than to increase their size. Groat horses 
not only co.sl proportionahly more at first than small ones, but require much more food, and of a tetter 
quality, to keep up their flesh. The Wiltshire rartor also takes a pride in keeping them as fat as possible ; 
and their food (which is generally barley) is given without stmt. In many instances, indeed, the expense 
of keeping a flue team of horses amounts nearly to the rent of the farm on which they are worked. They 
are purchaseil young when two years* old colts, and sold at five or six years of age for the London drays 
and waggons. The expense of their maintenance is very seldom counterbalanced by the diffbrence of 
price, more especially as such horses are gently worked when young, that they may attain their full size 
and beauty. In ploughing light soils, the strength of a dray-horse is not wanted ; and in heavy soils, the 
weight of the animal does injury to the land. 


SuHS£CT. 2. Choice of Live Stock for the Purposes of breeding or feedisig*^ 

4835. The most desirable properties of live stock destined for food are considered in STAe 
Code of Agricult urCi in respect to size,* form, a tendency to grow, early maturity, hardi- 
ness of constitution, proliilc properties, quality of flcsli, a disposition to fatteh, and light- 
ness of offal. 

483(1. The bulk of an animal was the sole criterion of its value before the improvements introduced by 
Bakowull ; and if a great size could be obtained, more regard was paid to the price the animal ultimately 
fetched tficUi to the cost of its fotnl. Of late, since breeders began to calculate with more precision, siiiaU 
or ninderate-sized animals have been geiier.illy preferred, for the following reasons : — 

4837. Stnall.sixed anunnls are more easily kept, they thrive on shorter herbage, they collect food where 
a large animal could hardly exist, and f hence arc more profitable, 'i'hcir meat is finer grained, produces 
richer gravy, has often a superior fiavour, and is commonly more nicely marbled, or veined with fat. 
especially when they have been fed for two years. T.argc animals arc not so well calculated for general 
consumption as the moderate. sued, particularly in hot we.ilher ; large animals poach nastures more than 
small ones , they are not .so active, icquire more rcot, collect their food with more labouf, and will only 
consume the nicer and more delicate sorts of plants, hiriall cows of the true dairy breeds give proper, 
tionably more milk than large ones. Small cattle may be fattened solely on grass of even moderate 
quality ; whereas the large require the richest pastures, or to be stall-fed, the expense of which exhausts 
the profit of the farmer. It is much easier to procure wclUshaped and kindly-feeding stock of a small 
size than of a large one. Small-sized cattle may be kept by many persons who cannot afford either to 
purchase or to maintain large ones, and their loss, if any accident should happen to them, can te more 
easily borne. The small-sized sell better ; for a botcher, from a conviction that, in proportion to their 
respective dimensions, there is a greater superficies of valuable parts in a small than a large animal, will 
give more money for two oxen of twelve stone each per quarter than for one of twenty-four stone. 

4838. In favour qfihe large-sixcd it is, on the other hand, contended, that without debating whether from 
their birth till they are slaugtitered the large or the small one cati most for its size, yet on the whole the 
large one will pay the grazier or the farmer who fattens him as well for his food ; that though some large 
oxen are coarse-graini, yet where attention is paid to the breed (as is the case with the Herefordshire), 
the large ox is as delicate lood as the small one that if the small-sized are tetter calculated for the con- 
sumption of private families, of villages, or of small towns, yet that large cattle are fitter for the markets 
of great towns, and in particular of the metropolis j that were the flesh of the sinaU-sized ox tetter when 
fresh, yet the meat of the large-sizcnl is unquestionably more calculated for salting, a most essential obiect 
in a maritime and cominereial country,— lor the ♦hickcr the beef, the better it wull retain its juices when 
salted, and the fitter it is for long voyages ; that the hide of the large ox is of very great consequence in 
various manufactures ; that large stock arc in general dutinguishcd by a greater quietness of disposition ; 
that where the pastures are gooii, cattle and sheep will increase in size, without any iiarticular attention 
on the part of the brecnlcr j large animals arc therefore naturally the proper stock for such pastures ; that 
the art of fattening cattle, and even sheep, with oil.cake, being much improved and extended, the advan- 
tage of that practice would be of less consequence, unless large oxen were bred, as small oxen can be 
fatteni with grass and turnips es well as oil-cake; and, lastly, that large oxen are better calculated for 
working than small ones, two larg9,oxcn being equal to four small ones In the plough or the cart 

4839. Such are the armments generally made use tf on both sides qf the questum ; from which it aj^ars 

that much must depend upon pastures, taste, mode of consumption, markets, flee, and that both sides have 
their advantages. The intelligent breeder, however, (unless his pastures arc of a nature peculiarly mre- 
ing.) will naturally prefer a moderate size in tlie stock he rears. Davis of Longleat, one of the abtest 
agncultunsts England has produced, has given some useful observalioni on the subject of size. He 
laments that the attempts which have been made to improve the breeds of cows, horses, and she^Pi have 
proceeded too much upon the principle of enlarging the size of the animal j wherew, in general, the only 
real improvement has been made In the pig, and that was by reducing its size, and introducing a kind that 
will live hardier, and come to greater perfection at an earlier kge. 

4840. Though it is extremely destrahle to bri^ the shape qf cattle to as much perfection as ^sible. jrH 

profit and utility ought not to be sacrificed for mere beauty which may please the eye, but will not till the 
pocket ; end which, depending much upon caprice, must be often changing. ^ lr!l i? 

experienced bleeders seem to concur In the foUowing particulars ; —1 hat the form or shape steuld te 
coff^ct, to that no part of the animal should be disproportloned to the other parts, and ^e whole should 
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be difttinraiihed by a general Ailness and rotundity of ahapo ; that the cheat ahonld be broad, for ne 

limal whose chest is narrow can easily be made fKt; that the carcase shoAild be de^ and straight ; that 
the belly should be of a moderate size ; for when It is more ca|>a<Tlous than common in young animals, it 
shows a diseased state, and in older ones it is considered a proof that the aninialwill not return In flesh, 
in milk, or in labour, the value of the extra quantity of food which it consumes j that the legs should 1^ 
short, for the long.limbed individuals of the same family or race are found to be the least hardy, and the 
most difficult to rear or to fatten ; and that the head, the* bones, and other parts of inferior value, should be 
as small as is oonsistent with strength, and With the other properties which the animal ought to i^esa 
In animals bred for the shambles, the form must likewise be such as to contain the grrat^t Mssible pro. 
portion of the finer, comiiared with the coarser and less valuable parts of the animal. This, by selection, 
ihay be attained, and thus the wishes of the consumer may be gratified. As to the broad loin^ and Aill 
JWps, which are considered as a point of excellence In particular breeds, it Is evident that the old narrow 
and thin make required improvement; but the alteratioq is now carried to a faulty expess, and alien 
occasions great difficulty and danger in calving. 

4841. Thefoirm qf Qnimals has fortunately attracted the attention of an eminent surgeon, H^ry Cline, 
Esq of London, whose doctrines we have already laid down at length, and the substance of which is ; — - 
That the external form is only an indication of the internal structure ; that the lungs of an animal form 
the first object to be attctiiled to, fbr on their size and soundness the health and strength of an animal 
principally deiiend ; that the external indioations of the size of the lungs are the (brm and size of the 
chest, and its breadth in particular ; that the head should be small, as this the birth is facilitated ; as 
it alTords other advantages in feeding, &c , and as it generally indicates that the animal is of a good br^ ; 
that the length of the neck should be in proportion to the size of the animal, that it may collect its food 
with ease ; and that the muscles and tendons should bo large, by which an animal is enabled to travel 
with greater facility. It was formerly the practice to estimate the value of animals by the size of their 
bones. A large bone was consi^red tube a great rtent ; and a fiiie-boned animal always implied great 
size. It is now known that thiadoetrine was cazrfid too far. The strength of the animal does not depend 
upon the boiie^ but on the muscles ; and when the bones are dispro^rtionably large, it indicates, in 
Clitic’s opinion, an imperfection in the organs oS nutrition Bakewell strongly insisted on the advantage 
of small bones ; and the celebrated John Hunter declared, that small hopes were generally attend^ with 
corpulence in all the subjects he had an opportunity of examining A small bone, nowever, being heavier 
and more substantial, requires as mouh nourishment as a hollow one with a larger circumference 

Among the qualities for which'thorough-bred cattle and slicen are distinguished, that offing gowl 
growers, and naviiig a good length of frame, is nqt the least essential. The meaning of which is, that tlie 
animal should not only be of g’ strong and healthy constitution, but speedily should grow to a proper size. 
As specimens of rapid growth, a steer df three years tdd, when well fed, will weigh from 80 to 90 or 100 
stone, 14lb, to the stone ; and a two-year old Ta>iccstcr wexider, from SS to 28lb. jier quarter, immediately 
after his ^ond fleece is taken frotn him. Animals haying the property of growipg, are usually straight 
in their hack and belly ; their shoulders 'Well thjpown back, "and their belly-fliather light than otherwise. .At 
same time, a gauntness and paucity of intestines should be guarded agkinst, as a most material defect, 
indicating a very unthnvlng anirnkf. Being too light of bone, as it is termtrf. is also a great ftult A good 
grower, or hardy atiinul, has always a iniddling.slzed bone A bull distinguished for getting good growers 
is inestimable ; out one whoso progeny takes an unnatural or gigantic size ought to be avoided. 

4843. Arriving soon at perfecti&n^ not onW in ^Kiint of growth or size, but in respect of fatness, is a mate- 
rial oliject for the farmer, ns his profit mutt in a great measure depend upon it. Where ^imals, bred for 
the carcase merely, become ftt at an early ^ge, they not ©nly ttturn sooner the price of their food, with 
profit to the feeddr, but ill general, also, a greater value Ibr their consumption, than slow-tcwmg animals. 
This desirable projicrty greatly depends on a miln and docile disposition ; and as this docility of temper is 
much owing to the manner in which the animal is brought up, attention mute them early to be lamlliar 
cannot be too much recommended. A tamed breed also has other advantages. It is not so apt to injure 
fences, or to break into adjacent fields : consetpienlly it is loss liable to iiccidpnts, and can be reared, sup. 
ported, and fattened at less expense. The property of cAtly maturity, in a populous oounfry, where the 
consumption of meat is great, is extremely beneficial to the public, as it evidently tends to lumish Kl'pAter 
supplies to the market j and this propensity to fatten at an early age is qsiirc prool that an animal will 
fatten specdllyut a later period of his life. 

4844. The possession a hat dy and healthy constitulim^ is, In. tlie wilder and bleaker parts of a country, 

a most valuable property in sto^ Where tlic surface is barren, and the climate rigorou.*, it is essential 
that file stock bred and maintained there should be able to endure the .seventies and vicissitudes of the 
we.ithcr, as well as scarcity of food, hard work, or any other circumstance in its treatment that might 
subject a more delicate brew to injury In this respect, different kinds ol rtwk greatly vary ; and it is a 
matter of much consequence to select, for diffferent situations, cattle with constitutions suit^lc to the plac’e 
where they are to be kept It is a popular belief, that dark colours are indications of hardiness. In moun. 
,taln breeefs of cattle, a rough pile is rei’koned a desirable property, more especially when tnj-T we 
to be kept out all winter: it enables them to face the storm, instead of shnnkink from It Har^ brews 
are exempted from various diseases, such as having yellow fat, and being blackfleshqp, defects so injunoUs 
to stock. f " , 

4845. The prol^ quality of a breed is a matter deserving attention. The females of sMUfi breeds both 
bear more frequently than usual, and also have frequently more than one at a birth. This property runs 
more strikingly In sub- varieties, or individual families; and though partly owing to something in the 
habits ofanimals, and partly to their previous good or bad treatment, yet in some degree seems, to depend 
upon the seasons; some years being more distinguished for twins than others. In breeding, not only the 
number, but the sex of the offspring, in some cases, seems to depend uinm the female parent 1 wo cows 
produced feurteen females each in fifteen years, though the bull was changed every year : it i§ singular, 
that when they produced a bull calf, it was in the same year. Under similar circumstances, a great 
number of males have been produced by the same cow in ..uccession, but not to the same extent 

4846. By the quality qf their fleshy breeds are likewise distinguished. In some kinds it is qqarse, hard, 
amt fibrous ; in others of a finer grain or texture. In some breeds, alsoj the flavour of the meat is supe- 
rior ; the gravy they produce, instead of being white and insipid, is high coloured, well flavoured, and 
rich j and the fat is iiitei mixed among the fibres of the muscles, giving the meat a streaked, or marbled 
appearance. Breeds whose flesh have these properties are peculiarly valuable. Hence two animate of 
nearly the same degree of fatness and weight, and who could be fed atf.nearly the same expense to'the hus- 
iMncl^a, will sell at Very di^rent prices, merely from the known character of their meat. 

4W7, A iUsposttion to fatten is a great object in animals destined for the shambles. Some animals pos- 
sess this property during the whole progress of their lives, while in others it anU^takes- place at a more 
adveacM period, when they have attained their full growth, and are ftirnished Mme time with a 
si|i«lhle supply of food. There are in this respect other distinctions ; most sorts of cawe and sheep, which 
have been bred in hilly countries, will become fat on lowland pastures, on which the more refined breeds 
would barely live : some animals take on fat very quickly, when the proper food has been supplied^ and 
iodiviouals have been found, even in the same breed, which have, in a given time, consumed the least 
proportional weight of the same kind of food, yet have become flit at the quickest rate Even in the human 
>ia^ with liUle food, some will grow immoderately corpulent. It is probably from internal conformation 
that thiyiroperty of rapid fattening is derived. ^ a. .i 

4848. rte advantages and dUadvan/agei qf fattening cattle and sheep, at least to the extent frequently 
practised at present, are poinU that have of late attracted much public attention. But jmy ^troversy 



Boo* y. 


\CIiQIGE OF IMPLEMENTS. 


785 


on that pan only arise Arom w^nt" o/ nnoper dlseritoination. Fat meat is iinqucstionably more 

nourietung than lean, though* to digest this oily matter there are required, on arcouut of its difHcult 
solubility, a good bile, much saUva, and a strong stosnach : consequently none, except*thosd who are m 
the must vigorous state of health, or who are employed in hard labour, can properly digest it. Though' 
lat meat, however, is untit for g^ieral consumption, yet experiments in the art of fattening animals are 
likely to promote usefUl dlseovcries ^ and though, m the course of trying a numlicr of experunonts, errors 
and excesses may be committed, yet on the whole advantage may be derived from the knowledge thus to 
be obtained. As the bone also gains but little in the fatting*apimal, and the other offkl becomes propor* 
tionably lo8& aijthe animal becomes more fat. the public liati n-u sustained much loss by over.fatted anl. 
mala To kill ef«n hogs till they arc thoroughly fat, is exceeding bad economy. An ox or cow, tbougli 
the little flesh it has may boot good quality, yet presents, when K.vn, little but skin and bone; and if 
slaughtered in that state, would neither indemnify thenwnerfor tire expense ol brccdlngand maintaining^ 
it, nor benefit the public. A coarse and heavy-fleshed ox, which wouIck*Teqiiirc a vety long time and 
mutfh good food to talten, may be slauglitercd v itli most advantage while rather lean. It is not, however, 
so much the extent of fat, as the want of a sufficient quantity ol lean flesh, of which the consumer coih. 
plains ; for it cannot be doubted, that the lean flesh of a fat animal is better in quality, and contains 
more nourishment, than the flesh of a lean animal 

4849. Handling well. The graziers and butchers in various parts of the kingdom have recourse to 
feeling the skm, or cellular membrane, for ascertaining a disposition to fatter) ; and since Bakcwell 
diTcctra the public attention so mucii to breeding, that practice bus bqcome more generally known. 
Handling cannot easily be deflned, and can only b6 learned (ly e;(periciu'e. The skin and flesh of cattle, 
when handled, should feel soft to the touch, somewhat lesembhng that of a mole, but with a little more 
resistance to the finger. A soft and mellow skin must be more pliable, and more easily stretched out, to 
receive any extraordinary quantity of fat and muscle, than a thick or tough pnc. The rigid.skinned 
animal must, therefore, always be the most difficult to fatten. In a good sheep, the skin is not only soft 
and mcHow, but.iu some degree elastic. Neither cattle nor .sheep can be reckoned good, whatever their 
shapes may be, unless they are first-rate handlers. The improved short-horned breed, besides their mel. 
lowness of skih, are likewise distinguished by softness andsilklness of hair. 

48.00. Ltghincas qf iiffal. An animal solely bred for the shambles should h^vc as little offal, or parts of 
inferior value, as possible (consistently with the health of the animal), and consequently a greater propor. 
tion of meat, applicable as food for man. This, therefore, the skilful fanner will also keep in view in 
selecting his species of stock. (Code, ^r.) 

48.51. IVie Hev. Henry Berrys who has paid much attention to the subject of breeding 

and feeding cattle, and written several valuable papers on the subject in the British 
Farmer's Magazine, seems to prefer , for general purposes the improved short^hcfms, 
“ These cattle,” he says, three years old, are.4;<tual to Hereford cattle at four years 
old; and they are bred from cow's whicli prove much moru profitable for the dairy than 
the Herefords.” At the same time, he admits that the Hereford cattle are excellent to 
purchase with a view to fattening, because in a lean state at four years old they will of 
course not bear an increased price in proportion to the increased time required to 
render one of them equal to a sliorUhorn of three years* For breeders, Uiercforc, 
he decide<lly recommends the short-hori).s ; and he has given an interesting history 
of this breed of cattle for the last eighty years, the period which has elapsed since 
it attracted attention. It w'as iinporteil from Holland to the banks of the Tecs; 
or, at least, it is tJie result of a cross between the breed so imported and the native 
breed of that district. {Improved Sfiort'- Horns, &c. I5y the llev. Henry Berry. 2d edit. 
i8.m) ^ 

Sp:ct, it. Chojce of Jgncultnral Implements, Seeds, and Plants, 

48.52. The variety and ercellence of agricultural implements is so great, that the prudent 
farmer, in regard to these,*as well as in every other branch of his art, must study economy. 
He should not incur an unnecessary expense in buying them, or in purchasing more 
than are essentially requisite, and can be profitably used. Tliis maxim ought to be more 
especially attended to by young imjjrovers, who arc often tempted, under the specious 
idea of diminishing labour and saving expense, to buy a superfluous quantity of imple- 
ta^ents, which they afterwards find are of little use. {Covtmlry's Disc. p. 47.) It is 
remarked by an intelligent author on matters of husbandry, that a great diversity of 
implcm''ats, as they arc more rarely used, prove in general a source of vexation and dis- 
appointniLv^ rather than of satisfaction, to.t)ie farmer. 

4853. The S^rent impleynents required by the farmer arc; tli 08 e of tillage i for drilling or sowing 
corn ; for reaping corn; for harvesting corn ; for threshing and cleaning corn ; for mowing and harvest- 
ing hay; of conveyance ; for draining; for harnessing stock; for rolling land; for the dairy; and, for 
miscellaneous purposes 

4854. In purchasing implements, the following rules arc to be observed : they should be simple in their 
construction, both that their uses may be more easily understood, and that any common workman may 
be able to repair them when they get out'of order : the materials should be of a durable nature, that the 
labour may be less liable to interruption from tneir accidental failure; their form should be firm and 
compact, that tticy may not be injiijed by jolts and shaking ; and that they may be more safely worked 
by country labourers, who are but little accustomed to the use of delicate tools. In the larger machiifes. 
symmetry and lightness of shape ought to be particularly attended to: for a heavy carriage, like a greaf 
horse, is worn out by J^wn weight, nearly as much as by what he carries. The wood should be cut up 
and placed in a ptMlim the best calculated to resist pressure ; and mortUcs, so likely to weaken the 
wood, should, as mU^fts possible, be avoided ; at the same time, implements should be made as light as 
IS consistent with the strength that is necessary. Their price should be such, that farmers in moderate 
circuiqstances can afford to buy them ; yet for the sake of a low price, the judicious farmer will not pur- 
chase articles cither of a flimsy fabric or a fajjllty form ; and implements ought to be suited to the nature 
of the country, whether hilly or level, and more especially to the quality of the soil ; for those which ara 
calculated for light land will not answer equally well in soils that arc heavy and adhesive. {Code.) 

4855* In, the choice (f seed com, regard must be had to procure it from a suitable soil 
and climM^;ahd of a suitable variety. A change ftom one soil to another of a different 
* 3 E 
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quality, is generally found advantageous ; but this is not always the case as to climate. 
Til us, some of the varieties of oats, as the xAngus oat, which answers well in most parts 
of Scotland, is found not to fill in the ear, but to shrivel up after blossoming, in tlie south 
of England. In like manner, the woolly-chafted \i^ite wheats of Essex and Kent rot in 
the ear when grown in the moist climate of Lancashire. In settling on a farm in a 
country with whicJi the farmer is little acquainted, he will often find it advisable to select 
the best seed he can find in the neighbourhood, and probably to rcsift it attd free it from 
the seeds of weeds and imperfect grains. Particular care is requisite in selecting the 
seed of the bean and pea, us no crop depends more on the variety being suited to the soil 
and climate. Thus, on hot gravelly soils in the soutli, the late grey pea w^ould produce 
little haulm and no pulse ; but the early varieties, or the pearl pea, will produce a fair 
pnqioi tion of both. 

4856. The onlj/ small seeds the farmer lias to sow on a large scale, are the clovers, 
grasses, the different varieties of turnip, and jirobably the mangold wiir/el and carrot. 
No expense or trouble should be spared to procure the oe‘«t turnip seed; as if that is 
either mixed by impregnation with other varieties of the i^ra^^sica tribe, or has been 
raised from a degenerate small-rooted parentage, the progeny will r ever come to any 
size, 'fhe same may be said of carrot or mangold seed, raised from small misshapen 
roots. Even rape seed should be raised from the strongest and largest rooted plants, as 
these always produce a stronger progeny. 

4857. The selection and ]>rona,gation of improved agricuitvrnt seeds has till lately boon very little 
attcMidcd to. But the .subject has been taken up by Mr. Sinclair of New fross, Mr Shin eft of Mungos 
Wells, Mr Oorrie of Halt, and others ; and we have little doubt some gn>atly improved varieties of our 
more useful field plants will he the result Mr. Shirrell’ mentions Ag vol i p 306 ), that the 

variety of the Swedish turnip cultivateil in East I.othian had, by judicious selection of the roots from 
which seed was saveil. been improved in nutritious value upwards of .300 per cent. “ Potatoes and 
Swedish turnip,” Mr .Shirretrsays, “apjicar to be susceptible of farther improvement by jinhcioiis selec- 
tion, a.s well as the dilferent grains so long cultivated in this country, and which, in almost every instance, 
h.ive become spunous. But whatever may be the degree of improvement ol which the agricultural prou 
duce of the country is bUbCeptUilo, by the propagation of genuine seeds of the bebt varieties of plants, one 
remarkable feature of such an improvement is, that it could be earned into ettect without .my additional 
investment of capital, or destruction of that alre.idy employed It would require, in the flrbt instance, 
only a .slight degree of observation amongst practical fanners to select the best vaneties., and .ifterwards 
a small exercise of patience m tlieir projiagation The whole incre.ase of produce obtaineil by such means 
would go to support the uiiagnciiltural part of the population ; it would, in the first instance, be clear 
gam to the occupiers, and ultimately to the owners of land. The diU’erence of produce, arising from 
sowing the seed of a good and a bad variety of a plant, is so great, that it docs not seem inconsistent with 
probability to state, that the gross agricultural protlure of the country might be augmentc'd, in the course 
of a few years, through the agency of improved seeds, to the amount of seven jier rent.; and as the 
f.iriner’s home consumption of province, by such means, would be increased nearly ten jicr cent , what an 
enormous fund this forms lor maintaining the unngricultural part of the population, and augmenting the 
inroine of landholders ! 

48.08 The factliUf of propagating peninne seeds, will become manifest from a statement of my practice. 
In the spring of 18i?‘}, a vigorous wheat-pl.'uit, near the centre of a field, was marked out, wliich produced 
(}i ears, th.it Molded 5^473 grains The^e were dibbled in the .lunniin of the same year ; the priKlucc of 
the .second aiid third seasons sown broadc.nst in the ordinary way , and the fourth harvest ^lut me in pos- 
.session of nearly forty qu.irters of sound gram In the sjiruig of this year, 1 planted a fine purple-top 
Swedish turnip, that yielded (exclusively of the seeds picked by birds, and those lost in threshing .uid 
cleaning the produce,) grams, a number capable of lurmshnig pl.ints for upwards ot five imperial 

acics One-tenth of an acre was sown with tlie produce, in the end of Julv, for a seed crop, part of 
wliich it is 111 contemplation to sow for the s.iine ]mrpi)se in .luly 18‘J9 In sliort, if the produce of Ihc 
turnip in question had been carefully cultivated to (he utmost extent, the fchird year’s produce of seed 
would have more than supplied the demand of Great Britain for a season. 

Plants and animals are both orgnnu bodies, from the germs of whose ferundating organs proeeml 
new r.ices, which yield crops , and thus .tn extensive view of iinjirovnig agriculture through the agency 
of genuine seeds ombr.ices the propagation of live stock. Now, however important the propagation of 
live stock may be, when considered by itsHf, yet, when viewed in eonnection with our agricultural 
system, embracing the cultivation and nnprovoment of the herbage which support animals, as well as 
tho>>e plants, parts if which form the ingredients of Iiuman sii-steiianre, it becomes less imposing. The 
analogy subsisting lit tw'oen ammal and vegetable life is known and at kiiowledged ; and it may be stated, 
that the union of the male and female organs of difl'oient varieties of a plant, under favourable circum- 
stances, produces a new race, which p.nrtakes of the qualities of both parents, and which is termed a 
hybrid. Nf»w, hybrid varieties of agricultural plants, when suffered to intermingle with the original 
kind, disseminate their influeiico around tiiem like cross-bred animals, unrestrained in their Intercourse 
with the general herd, till the character of the stock L ’omes changed, and consequently deteriorated or 
improved In either e.ase, prop.igation from the best variety alone w ould lie attended with good effects. 
The principles of propagating vegetable and animal life are nearly the same ; but the propagation of 
vegetables must exceetl that of animals in Importance, as much as the vegetable produce of the country 
surpasses that of animals. Indeed animals may justly be considerc*d mere nlachines for converting our 
inferior herbage into nutriment of a different description ; grasses and roots are the raw materials, 
l)U,teher's meat the manufactured commodity.” 

48d0, The importance of attending to varieties of cultivated plants has been ably pointed Out by 
Mr. Bishop, at once a scientific botanist and an cxporionccd practic.*!! gardener. ” By means of 
varieties,” he says, ** the produce of our gardens and fieltls are not only increased in a tenfold degree, 
but the quality of the produce is improved in a still grc.iter proportion. In them we perceive the 
lalmur and assiduity of man triumphing over the .sterility of unassrsted nature, and suceceding in 
Ifiviiig birth to a race of beiiig.s calculated to supply his waiit.s in a inannor that original species- never 
could h.vve done. The ditference betwx’cn varieties that liavo sprung fVom the same species tits them 
for different purposes, hiid for different soils, situations^ and climates. Some, by reason of their 
ri^ust natures, are winter vegetables; and others, by 'being early, arc spring vegetables; while 
some are in perfection in summer, and others in autumn. The fruit proiluced by some is fit to 
eat when pulled off the tree, while the fruit of others i.s v.-iluable^by reason of its kee]>ing till that 
season, when Nature rests to recruit her strength. Tlius, in edible 'plants and A-uita, we are supplied 
with an agrcc.ablc eh.iiigo througbout the yi'.ir, fiom a difference in varieties that have spriiiu; 
from 111 e same species. In die earlier ages of the woi Id, no idea could liavu been entertained of the 
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excellence some varieties have attained over tneir originals. \Vho» upon viewing tlie wild cabbage that 
grows along our sea.coast» would ever imagine that cauliflower or broccoli would have been produco<1 by 
the same y Or who would expect the well-formed apple of a pound’s weight from the verjuice plant in 
our hedges? Many instanc^fi might be noticed of original species that arc scarcely fit to be eaten by the 
beasts of the field, the varieties of which alTord a nutritious and wholesome food for man. L/ihiii com- 
paring the original variety of the i)aiicua Carbta, the i'cAtin&ca sat'iva, and some others indigenous to our 
climate, with their varieties produced by culture, wc arc struck with tlicir gre.it inferiority, and cannot 
help reflecting on the hapless condition of that hungry savd^e who first taught us their use ; for nothing 
short of the greatest unvation could ever have led to that dih« overy. Indeed, nothing is more obvious, 
upon comparing original species with their varieties ^woduced by culture, than that we, by means of the 


whence they have sprung, yet as that degree Is unknown, and .is it is probably beyond the power ol man, 
of cultivation, or of time, to detennine the same, wo are jnsti fied in regarding it as progressive, and in con. 
sidering the production of a good variety ns the sign or harbinger of a better. 

4801. T/iepuv’er of distinguuhing vartriu'S, and of forming some idea of their worth at sight, is an 
attainment much to be desired, because valuable v.inctiC8 ina> soinetinics .ijipear to those who have it 
not in their power to prove them by trial ; and if they have, the [irobability i-j, that the means to be ein. 
ployed require more care, time, and attention than they are disjiosedto licstow on plants the ineiits of 
which are doubtful : whereas, were such persons capable of forming an estimate of the worth of varieties 
from their appearance, then would they use means tor their preservation, whenever their appearance was 
found to indicate su|)eriority That this is an attainment of cunsulcrable nnpoitancc, will be readily 
allowed i yet, that it, in some cases, requires the most strict attcntiAn, appears from the circiinistanee of 
vyirieties being otlentimes valuable, though not conspicuously so I.et us siqipose, lor instance, that in tt 
field of wheat there exists a plant, a new variety, having two more fertile joints in its spike, and equal to 
the surrounding wheat in every other respect: a man accustomed to make the most minute observations, 
w'ould scarcely observe such a variety, unless otherwise distinguished by some peculiar badge ; nor would 
any but a jJt'rsoii versed in plants Know that it was of superior value if placed before him How many 
varieties answering this description may have existei) and escapoil observation, which, h.id they been 
observed, and carefiilly treated, would have proved an invaluable acquisition to the roimniiiiity ! 'J'he 
number of fei tile joints in the spike of the wJieat gener.illy eultivati'd, vanes from eighteen to twenty- 
two; and the inhabitants of Great Britain and Irekind aiiumnt to nearly the same number of iinlbons : 
therefore, as the wheat proiluced in those islands has been ol late years sutticicnt, or nearl> surticieiit, to 
supply the inlKibitants thereof with bread, it is evident that a variety with two additional feitile joints, 
unil equal in other resptx-’ls to the varieties at present m cultivation, would, wlieii it became an object of 
geiier.il culture, afford a supply of bread to at least two milhuns <»l souN, without even another acie being 
brought into cultivation, or one additional drop ofswe.it from the brow of the husliandiiuin. 

48(i2. T/ie same vat icttes arc not repeatedly pt odtu cd by eultiirc , it tlu‘y were, there would not exist that 
necessity for strict observation and skill on tiie part ol observers ; because, if a variety w’cre lost or 
destroy^, we miglit look forward to its rc..ippcar<irice ; or tiidwc po'.sess the power of prcHlucing varieties, 
and ol producing them late or early, tall or dwarf, sw'oct or sour, or just as w'e might wish to have them, 
then might wc plead an excuse for inattention But experience shows, that wlien a variety is lost, it is 
for ever lost , and the slightest rcfleilion cannot fail of convincing ns, that our powtT ol iirodiicing them 
is moat limited. Indeed, our knowledge only enables us to produce those of the intennedtate kind ; 
while varieties that conler extension or excellence are as likely to be produced trorn the sewi sown and 
tro.ated by the humble labourer as from that sown and tieated by the ablest horticulturist, the most 
skillbl botanist, or most protound philosopher of the age From these reiiuirks it is obvious. Unit the 
benefits mankind derive from the varieties produced by culture are numerous and important, anrl 
th.at the discovery of those of merit is an object highly clcserving of our attention.” {lii^hop's Causal 
Botany.) 

486.1 The varieties of wheat and barley in general cuUtvation, Mr Gorric observes, are “ not nu. 
merous; but were a ptirt of that attention naul to the produition ot new and unproved varieties 
of field-beaii.s, pe*i8, oats, barley, and wheat, wiiieh is now almost waited on live stoik, tf^ same siiceess 
might follow, and varieties of eaeh ol tiiese useful species of gram might he found as far surpassing those 
now in lultivation as the modern breeds of horses and cattle suip.ass those of former days. To effect 
this, a simple process only is necessary. When any two varieties are intended to be used in ‘ crossing,* 
it IS necessary that they should be sown at sueb peninls as may rcndc-r them likely to flower at the same 
time; and we would rcx'oinmend that such plants should be sown or transplanted into flower-pots, p.ir. 
ticularly the variety to be used as iho female breeder. The p.irts of Irurtiflcatjun of all the Cereidi.i tribe 
are coinixjswl of a stigma, or (ringed substance, which crowns the embryo gr.'un ; three anthers or male 

I itirts, whieli have cither a purple or yellow colour; and firm, small^ round, or r.ither longish cylindrical 
mobs, with a hollow line longitudinally along the inuUlle, on the .side futnest Irjni the lilainent which 
supports tlie.se anthers. Allowing that there arc six jil.iiits, say of wheat, in a pot to be iinpregnated, let 
the variety ]iosscssiiig the greatest proiiortion of tlesirable ijualities be detected lor the w.’n/t, Ironi a 
field or otherwise, end, before the anthers appt ar outsrde the g/ww/c, let the ilmlfbe opened by a .slight 
touch of the forefinger , cut off the anthers of all the ears growing on the plants in the pot, and then t.ike 
the male parts of the variety wished to be tnipruvedy which have been newly out of the chaff, and, before ' 
the farina is all dissipated, touch the stigma of all the embryo grains w hence the anthers have been 
previously reinovcxl, gently, with newly burst atitheiSy till the stigma is paitially covered with the dust or 
IKillen ; keep tJie plants at a distance from the fields where gram of the same sort is coming in the flower, 
till the flown mg season is fairly ovevy then, to prevent sparrow’s or other birds from picking the 
impregnated grams, plunge the iwits to the brims in a field of the same kind ot gram. .Save tvriy 
secxl, and sow them carefully next season ; If the process has been jiroperly perlormeil, there may be 
many varieties even from one ear ; the best should he m.'irkcd, and the prwiure of each stalk worthy of 
notice kept, and propagated distinctly by itself. If .all the farmers in a district were to submit five or six 
plants only to such process, wc* might swin have hundreils of iieW' varieties, and it is certainly w’ltliin 
the limits of probability to expect a few varieties siqicrior to any now in cultivation.” (BciM Misreilany, 

Gt'alny secdSy and roots intAided for reproduction are not rcquiretl to have come to the same 
degree of maturity on the plant, .vs when intended lor meal or other products to be consumed as fowl. 
The cause of this Inas never been satisfactorily cxulniiied ; all that h alleged being the (onieeture, that 
the cotyledons ofthC^aecd are better fitCed for entering the vessels of the minute plant, when tnevareiiotof 
such a farinaceous nMure, as when these cotyledons arc more mature. “ 'I'liatj^ratn not per/cetJy matured 
is fully qualified for seed, is evident from places situated near rivers or lakes, where the gram in some 
seasons is subject to be what the jieople who cultivate such situations term blasted or nuldeuvd, I'liis 
happens In autumn, before the grain is matured, and is probably caused by,JpDgs or damps which arise _ 
from the water. This blast discolours the straw, and reniWs it so friable that it will hardly bind itself; 
the grain never receives any more nourishment, is shrivelled and light, and soon assumes a ripe appearance, 
and so small a quantity of farinaceous matter will beeontainod in thegrains, that a shoat, after bemgreaped, 
will feel as lignt in the hand ns If it had lx*eii previously threshed ; and yet, for as bad as it appears, it is 
eummonly taken for seed, and never fails to give a luxuriant crop, provided it escape the lollowing 
autumn. ” {Ibid.) 
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4865. Of the plants which the farmer has to choose for stock, the chief is the potato ; 
ami evoiy one knows tliat no circumstances in the soil, climate, or culture will compen^ 
sate for planting a bad sort. The potato requires a f^liinate rather humid than otherwise, 
and rather moderate and equable in temperature than hot; hence the best crops arc 
found in Lancashire, Dumfriessliire, and Ayrshire in Rrituin, and in Ireland, where the 
climate is every where moist. Excellently flavoured potatoes arc also grown on mossy 
lands in most parts of tlie country. The prudent farmer w'ill he particularly careful in 
chousing this description of plant stock, and also in clianging it frequently, so as to en- 
sure prolificacy and flavour. The general result of experience is decidedly in favour of 
unripe tubers for the purpose of propagation. A numl>er of importiint papers on this 
subject w'ill be found in the first and second volumes of the Gardener s Ma^arniCt all 
confirmatory of the advantages of selecting tubers which are immature. 

Sect. III. Choice of Servants^ 

4866. On the jnnral and professional character of his servants much of the comfort of 
the farmer depends ; and e\ery one who has farmed near large towns, and at a distance 
from them, knows how great difTcreiice is in every description of labourers. The 
servants required in farmeries arc, the bailiff or head j>Ioughman, common ploughmen, 
shepherds, labourers of all-work, licrdsmen, and women. Sometimes apprentices and 
pupils arc taken ; but their labour is not often to he much depended on. 

4S67. A bailiff U required only in tlie largest description of farms, occupied by a pro- 
fessional fanner; and is not often required to act as market-man. In general young 
men are preferred, who look forward to higher situations, as gentlemen’s bailiffs or land 
stewards. Most farmers recpiirc only a head ploughman, who works the best pair of 
horses, and takes the lead of, and sets the example to, the other ploughmen in every 
description of work. 

4868. Ploughmen should, if j)Ossible, be yearly servants, and reside upon the farm; if 
married, cottages slioiild he provided for them. Weekly or occasional ploughmen arc 
found comparatively unsteady; they aie continually wandering from one master to an- 
ollier, and are very precarious supports of a tillage farm ; for they may quit their service 
at the most inconvenient time, unless bribed by higher wages ; and the farmer may thus 
lose tlie benefit of the finest [lart of the season. Where ploughmen and day labourers, 
however, are married, they arc more to he depended upon than unmarried domestic 
servants, more especially when the laboiiier has a family, wliich ties him down to regular 
industry. 

4869. The mode of hirin<r servaytts at what are called public statutes, so general in 
many parts of England, is justly reprobated as having a tendency to vitiate their minds, 
enabling them to get places without refeieiice to character, exposing good servants to be 
corrupted b^ the bad, promoting dissipation, and causing a cessation of country business 
for some days, and an awkwardness in it for some time afterwards. When hiring ser- 
vants, it would be extremely important, if possible, to get lid of any injurious ])crquisites, 
wliicb arc often jirejudieial to tlie interests of the master, witlioiit being of any advantage 
to the servant. Foi instance, in Yorkshire .and in other districts it is a custom to give 
fann servants liquor both morning and evening, whatever is the nature and urgency of 
the work. Nothing can be more absurd than permitting a ploughman to stop for half 
an hour in a winter dtiy to drink ale, while his horses are neglected and shivering with 
cold. 

4870. The folb 'ding plan of maintaining the hinds or ploughmen in the best cultivated 
districts ui Scotland^ is found by experience to be greatly superior to any other mode 
hitlierlo adopted. 

4871 Proper houses are built for tbe farm servants contiguous to every farmstead. This gives them an 
opportunity of settling in lile. and greatly tends to promote their luture welfare Thus also the farmer 
has his people at all times wilhm reach for carrying on ..is biiMiioss. 

4872 The farm servants^ when married, receive the greater part of their wages in the produce of the 
soil, wl'ieh gives them an interest ui the prosperity ot the concern in which they are emnioyetl, and in a 
manner obliges them to eat and ilrink comfortably; while young men often starve themselves in order to 
save money tor drinking or clotlies, in either of which cases they are deficient in the requisite animal 
"treiigth. At least under this mcMle of payment Uiey are certain of lieing sujiplied with the necessaries of 
life, and a rise of prices does not afl'cet them ; whereas, when their wages are paid in money, they are 
exposed to many temptations of spending it which their circumstances can ill afford, and during a rise of 
prices.they are sometimes reduced to considerable difficulties From the adoption of an opixisite system, 
habits of sobriety and economy, so conspicuous among the farm servants of Scotland, and the advantages 
of which cannot be too highly appreciated, have arisen and still prevail in these districts. 

4878 A most important branch of this system is, that almost every married man has a cow of a mode- 
rate si«e kept lor liiin by the farmer all the year round. This is a boon of great utility to his family. The 
prospect of enjoying this advantage has an excellent eflln't uixin the morals of young unmarried servants, 
who in general make it appoint to lay up as much of their yearly wages as will enable them to purchase a 
cow and furniture fur a house when they enter into the married state. These savings, under dillbrcnt cir- 
cumstances, would most probably have been spent in dissipatioa 

4874. They have oho several other perquisites^ as a piece of ground for iwtatoes and flax (atmut one- 
eighth part of an acre for each) ; liberty to keep a pig, half a dozen hens, and bees ; their fuel is carried 
home to them ; they receive a sinalP allowance m money iht journey when sent from home with corn, or 
for coals or lime , and during the harvest they arc maintained by the farmer, that they may be always at 
hand. 
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4875. There are nowhere to he met with more aetwe^ reapectahlet and comcienti<»a servants than those 
who are kept according to this system. There is hardly an instance of their solieitinB relief IVom the 
public. They rear numerous families, who arc trained to industry and knowledge in the operations of 
agriculture, and whose a*<si8tance ih weeding the cro|is, &c is of considerable service to the farmer. 
Tncy become attached to the farm, take an interest in its prosperity, and seldom think of renioung from 
it Under this system everv great larm is a s^iecies ot little colony, of which the larmer is the resident 
governor. Nor, on the whole, can there be a more gratifying spectacle than to see a large estate under the 
direction of an intelligent landlord, or of an agent competeni *o the task of managing it to advantage ; 
where the farms arc of a propi'r size ; where they are occupied by industrious and skilful tenants, anxious 
to promote. In consequence of the leases they enjoy, the improvement of the land in their possession j and 
where the cultivation is earned on by a number ot married servants enjoying a fair competence and rear, 
ing large families, suflicient not only to replace themselves, but also, from their surplus population, to 
supply the demand and even the waste of the ether industrious classes of the community. Such a system, 
there is reason to believe, is brought to a higtier degree of perfection and earned to a greater extent m 
the more improved districts of Scotland than jierhaps in any other country in IJurojie. (Code, <^r.) 

4876. A shepherd is of course only requisite on sheep farms; ami no description of 
farm servant is required to be so steady- and attentive. At the lambing season much of 
the farmer’s property is in his hands, and depends on Iiis unwearied exertions early and 
late. Sucli servants should be well paid and comfortably treated. 

4877. The labourers required on a farm are few ; in general, one for field operations, 
as hedge and ditch work, roads, the garden, cleaning out furrows, &c. ; and another for 
attending to the cattle, pigs, and straw-yard, killing sheep and pigs when required, &c. 
will be sulTicient. Both will assist in harvest, hay-time, threshing, filling dung, &c. 
These men are much better servants when married and hired l)y the year, than when 
accidental day labourers. 

4878. The female servants required in a farmery arc casual, as haymakers, turnip 
hoers, &c. ; or yearly, as house, dairy, and poultry maids. ]Much depends cm the steadi- 
ness of the first class; and it is in general better to select them from the lainilies of tlie 
married servants, by wliich means their conduct and conversation is observable liy their 
parents and relations. A skilful dairy-maid is a most valuable servant, and it is well 
when the cattle-keeper is her husband; both may live in the farmer’s house (provided 
they have no children), and the man may act as groom to the master’s horse and chaise, 
and assist in brewing, butchery, Sec. In the cheese districts, men often milk the cows, 
and manage* the whole process of the dairy ; but females are surely much better calcu- 
liited for a business of so domestic a nature, and where so much depends on cleanliness. 

4879. Tar7)ier's apprentices are not common, but parish boys are so disposed of in 
some parts of the west of England, and might be so generally. They arc said to make 
the best and steadiest servants ; and indeed the remaining in one situation, and under 
one good master for a fixed peiiod, say not less than three years, must have a great 
tendency to fix the character and murals of youth in every line or condition of life. 

4S80 Apprentices intended fur fo t mers arc* generally young men w ho have reeciv cd a tolerable education 
beforehantf, and have attained to manhood or nearly so These pay a premium, and are regularly in- 
structed in the operations ot larming. We have already alluded to the example of Walkerf w ho considers 
such apprentices, notwithstanding the care required to instruct them, rather usetul than otherwise. 
(Hush, of Scut, vol ii p lOd ) 

4881. To train plough }nc7i to habits of activih/ and diligence is of groat importiince. Tii 
some districts they are proverbial for the slowness of their step, which lliey teach their 
horses; whereas these animals, if accustomeil to it, would move witli as much case to 
themselves in a quick as in a slow pace. Ilencc their ploughs seldom go abbve tw’o 
miles ill an hour, and sometimes even less ; whereas, where the soil is fight and sandy, 
they might go at the rate of three miles and a half. Farmers are greater sutferers than 
they imagine by this habitual indolence of their w'orkmen, w^hich extends from the plough 
to all their other employments, for it makes a very important diilcreuce in the expense of 
labour. {Code.) 


Chap. IV. 

General Management of a Fai'm, 

4882. Tlie importance of an orderly systematic mode of managing every concern is suf- 
ficiently obvious. The puints^liicli chiefly demand a farmer’s attention arc the accounts 
of money transactions, the management of servants, and the regulation of labours. 

Sect. I. Keeping Accounts, 

4883. It is a maxim of the Dutch, that “ mo one is ever mined who keeps good ac- 
counts)** wliich are said in The Code of Agriculture to be not so common among farmers 
as they ought to be ; persons employed in other professions being generally much more 
attentive and correct. Among gentlemen farmers there is often a systematic regularity 
in all their proceedings, andHhcir pages of debtor and creditor, of expense and profit, are 
as strictly kept as tliose of any banking-house in the metropolis. But with the gene- 
rality of fanners the case is widely different. It rarely happens that books arc kept by 
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them in a minute and regular manner; and the accounts of a farmer, occupying even a 
large estate, and consequently employing a great capital, are seldom <leemed of sufficient 
importjincc to merit a share of attention equal to thq^; bestowed by a tradesman on a con- 
cern of not one-twentieth part of the value. Thefc is certainly some difficulty in keeping 
accurate accounts respecting tlie profit and loss of so uncertain and complicated a busi- 
ness as the one carried on by the farmer, vtrhich depends so much on the weather, the 
state of the markets, and other circumstances not under his control ; but the great bulk 
of farming transactions is settled at the moment ; that is to say, the article is delivered 
and tlie money instantly paid ; so that little more is necessary tlian to record these 
properly. In regard to the expenses laid out on the farm, an accurate account of them 
is perfectly practicable, and ought to be regularly attended to by every prudent and in- 
dustrious occupier. 

48ftk To record pentniary transactions is not the only object to be attended to in the accounts of a 
fanner It is necessary to have an annual account of the live stock, ard of their value at the time; of the 
quantity of hay unconsumc^l j of the grain m store or in the stack-yard , and ofthe implements and other 
articles in which the LMjjital is invested. An account, dctdiling the expense and return of each held, 
according to its productive contents, is likewise wanted, without which it is impovsihle to calculate the 
advantage of different rotations, the most heneticial mode of managing the farm, or (ul improvements of 
which it IS susceptible licsides the obvious advantages of enabling a man to understand his own affhirs, 
and to avoid being cheati'd, it has a moral effect upon the farmer of the greatest fonse(|uence, however 
small his dealings may be. Experience shows that men situated like small farmers (who are their own 
masters, and yet have very little capital to manage or lose,) are very apt to contract habits of irregularity, 
procrastination, and indolence. They persuade themselves that a thing may be as well done to-morrow 
as to-day, and the result is, that the thing is not done till it is too late, and then hastily .ind imi>erlectly. 
Now nothing can be conceived lictter adcqitcd to check this disposition than a determination to keep re- 
gular accounts. The very consciousness that a man has to make entries in his books of every thing that 
he does, keeps his attention alive to what he is to do; and the act of making those cntric's is the best 
possible training to prmlucc active and pains-taking habits. 

4883. Trotter's method of farm book-keeping. A very original, concise, and accurate mode of keeping 
farm accounts has been invented by Alexander Trotter, Esq of Droghorn'. Though the merits ot this 
mode seem to be acknowlcdgcxl by all who understand it, yet they do not appear to be of tliat nature to 
bring it into general use. Thus, however, may depend partly, or even wholly, on the ignorance or jir^u- 
dices of those for whom it is iiitendoil, and on the unhtness of farm managers for such regular and mul- 
tqilied entries of all their transactions as this system requires. We regret that Mr Trotter’s method hag 
not attracted more notice from scientific farmers. We would recommend to them his “ Method of Farm 
Jlook.kceping. &c exemplified by the Forms and Accounts actu.illy practised by the Author in the ma- 
pageincnt of his Farm at Cohnton, near Edinbuigli Edin 8vo. ” The books and form.s of Mr. 
■JYottcr’s Method may be got by applying at Messrs. Kirtons’, stationers. No. 1. Tortlaiid-street, London; 
or at Mr. Abraham Thomson’s, bookbinder, <^ld Fishrnarket, Edinburgh. 

48H6 The accounts of gcntlcmeiifarmerSf or of the bailiffs they employ, it is said in The Codi\ cannot be 
tw) minute ; but in regard to rcnt-paying tanners the great objects are to have them short and distinct 
For this iiuniose a journal for business transactions, such as purchases, sales, agreements, hirings, and 
other real or prospective arrangements, a cash-book and a ledger will, m our opinion, he sufficient, with 
the aid of memorandum books But for greater accuracy, or rather for more curious farmers, the fol. 
lowing models are given in The Code of Agriculture. The genfloinati farmer and bailiff’ will find various 
de.scriptioiis of “ Farmer’s account books ” among the liooksellcrs. One in very general use is Harding's 
Farmer's Account Book. 
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4896. These forms may be useful, I)y directing the attention of fitrn\ers to the parti- 
culars of which they should keep an accurate record; but as to any particular system 
of accounts applicable to fanners a good deal of delusion seems to prevail, as if the 
established modes in general use among mercantile men would not answer. In 
fact, there is no correct mode of keeping accounts but by the principles of double entry. 

4897. The account books for a common farmer may be, a cash-book for all receipts and 
payments, specifying each ; a ledger for accounts with dealers and tradesmen ; and a stock 
book for taking, once a year, an inventory and valuation of stock, crop, manures, tillages, 
and every thing that u tenant could dispose of or be paid for on quitting his farm. 
Farming may be carried on with the greatest accuracy and safety, as to money matters, 
by means of the above books, and a few pocket memorandum books for labourers’ time, 
jobs, &c. With the exception of a time-book, such as vie have before described (3383), we 
should never require more, even from a proprietor’s bailiff ; many of whom the nine 
forms just given (4887) would only puzzle, and some we have known them lead to tlie 
greatest errors and confusion. Munro's Guide to Farm Book-keeping (Edin. I2mo. 
1821) may be recommended to the practical fanner; but no form of books, or mode 
of procedure will enable a farmer to know whether he is losing or gaining but that of 
taking stock. 

4898. A form for a cattle stock account has been recommended by Sir Patrick Murray, 
of which it may be useful to present a specimen. This form, Sir Patrick observes, has 
been kept at his estate of Oclitcrtyre, in Perthshire, for twenty-two years, and found per- 
fectly adapted to the purpose in view ; being sufficiently simple in form to be uifder- 
stood by every farm manager, and sufficiently comprehensive in particulars to embrace 
all the requisite details. They may be cither made up quarterly, half-yearly, or yearly. 
Sir Patrick adopts the half-yearly mode. 




4899 . Cattle Stock Account for One Hatfyeary commencing IStk May 183 y and ending Wth November 183 


794 



Hides and tallow 





Book V. 


MANAGEMENT OP SERVANTS. 


795 


Sect. II. Management of Servants* 

4900. Informer timest farm servants lived at the same table with their masters, and 
tliat is still the practice in those districts where the farms arc small. On moderate-sized, 
and on large farms, they are usually sent to a separate table ; but of late a custom has been 
introduced of putting them on board-wages. Tlys is a most pernicious practice ; which 
often leads them to the ale-house, corrupts their morals, and injures their health. It is a 
better plan, with a view of lessening trouble, to board them with the bailiff’; but it is still 
more desirable for the farmer to have them under his own eye, that he may attend to 
their moral conduct. He will find much more useful assistance from the decent and 
the orderly than from the idle and the profligate. 

4901. The best mode of managing yearly married servants, whether ploughmen or 
labourers, we conceive to be that already referred to (4870) as practised in Northumberland, 
and other northern counties. Marshal (Review of Baileys Northumberland) calls it a 
remain of feudal times ; but certainly, if it be so, it appears one of those remains w hich 
should be carefully preserved. We may challenge the empire to produce servants and 
farm operations equal to those where this system is adopted. The great excellence of the 
system consists on its being founded in the comfort of the servant. 

4902. 2Vie permanent labourers on a farm ought to be treated in the same manner as 
the ploughmen ; and indeed it is much to be wished, for the sake both of humanity and 
morality, that all married labourers, who live in the country, should have gardens attached 
to their cottages, if not a cow kept, and a pig and fowls, in the manner of tlie Scottish 
ploughmen. Some valuable observations on this subject will be found in The Husbandry 
of Scotland. 

49().‘l. Temporary labourers, or such as arc engaged for hay-making, reaping, tumip- 
boeing, Ac. are for the most part beyond the control of the farmer, as to their living and 
lodging. It is a good practice, however, where hay-making and reaping are perfonned 
by tlie day, to feed the operators, and to lodge on the premises such of tlicra as have not 
homes in the neighbourhood; providing them with a dry loft and warm blankets. Piece 
or job-work, however, is now becoming so very genenal, in all farm operations performed 
by occasional labourers, that attention to these particulars becomes unnecessary, and the 
fanner’s chief business is to see that the work be properly done. 

4904. A day*s work of a country labourer, is ten hours during the spring, summer, 
and autumn quarters. Farmers, however, arc not at all unifonn in their hours of 
working during these periods. Some begin at five o’clock, rest three hours at mid- 
day, during the more violent heat of the sun, and fill up their day’s work by beginning 
again at one o’clock, and ending at six in the evening. Others begin at six, and end 
at six, allowing half an hour at breakfast, and an hour at dinner. But altliough these 
arc the ordinary hours, both for servants and labourers, during the ni^jre busy sea- 
sons of the year, yet neither of them will scruple to work either sooner or later, when 
occasion requires. In regard to the winter months, the hours of labour are from the 
dawn of morning, as long as it is light, with tlie allowance of about half an hour at mid- 
day for dinner. 

4905. That the rate of labour must in a great measure depend upon the price of .grain, 
is a general principle. In England, the value of a peck of wheat, and in Scotlaiui, of a 
peck of oatmeal (being the principal articles of subsistence of tlie lower orders of the 
people in the two countries), were long accounted an equivalent to the daily pay of a 
labourer. In both countries, however, the price of potatoes has, of late years, had a 
considerable influence on the rate of labour ; and in England, the clfects of the poor 
laws have tended to keep dow n that rate below the increased price of provisions, and 
thus have deranged the natural progress of things. It has been ascertained, that a 
man, his wife, and from two to three children, if wheat is their habitual food, will 
require ten gallons weekly. When they live on bread, hard-W'orking people ought to 
have the best kind, as that w'ill furnish the most nutrition. How, then, could a 
labourer and his family exist upon wages of from 6s. to 9s. per week, when wheat is 
from 8s. to lOx. or 12s. per bushel? The dilfcrcnce is compensated by the poor-rates, 
a most exceptionable mode of making up the deficiency ; for labour would otherwise 
have found its own level, anif the labourer would have obtained the price of a busliel and 
a half of wheat weekly. 

4006. In Scotland, the rate of labour has increased beyond the price of provisions. Prior to 1792, the 
average price of a peck of oatmeal was Is. Id., and the average price of a day’s labour in summer Is. 1 Jd;, 
which nearly corresponded with the principle above stated : but the average price of a ot oatmeal 
in 1810 was Is. 8|d., whilst the average price of a day’s labour was Is. lO^d. ; which shows, in a most satis, 
factory manner, the very great improvement that has taken place in the lot of the labouring classes in 
that part of the United kingdom. (Gen. Jtep, voi. iii. p. 262.) 

4907. The practice qf giving labourers grain, 8fC. at a cheap rate was adopted by George III., who car- 
ried on farming operations to a considcr^le extent, allowing his labourers flour at a flxed price, whatever 
wheat might sellror. This benevolent system has been practised by several gentlemen farmers, some of 
whom have allowcil bread, and others a daily quantity of milk, at moderate prices. The same system is 
general in several of the western counties, as in Dorset. Devon, and Cornwall, where the labourers have 
a standing supply of bread.corn ; of wheat at Gs. and or barley at Ar. per bushel In some of the midland 
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counties the day. wages arc regulated by the price of the best wheaten bread : thus the price of a half. 

S *ck loaf forms the day-wages for out-of-door farm servants. Of late years this rule has been departed 
om in favour of the labourers : thus, when bread is at Is. 8rf the half-peck, then wages are Is. lOd. j and 
when at 2s , the wages are 2s. 4ft. 

4908. Most desenptions of country labour^ performed without the aid of horses, may 
be let by the job. Farey, in his excellent Heport of BerhysMre^ informs us, tliat besides 
all ordinary labour, the late John Billingsley, of Ashwick Grove, in Somersetsliire, let 
his ploughing, harrowing, rolling, sowing, turning of corn when cut, hay-making, &c. 
by the acre ; from which he found great advantages, even where his own oxen and horses 
were used by the takers of the work. Whether we regard despatch, economy, perfec- 
tion of rural works, or the bettering of the condition of the labourers therein, nothing 
will contribute so much to all these as a genend system of letting works at fair and 
truly a])portioncd prices, according to the degree of labour and skill required in each 
kind of work. Few persons have doubted that despatch and economy arc attainable by 
this method ; but those who have indolently or improperly gone about the letting of their 
labour, have uniformly complained of its lieing slovenly done, aiul of the proneiiess of 
the men to cheat when so employed. Such frauds are to be expcctc.i. ui all modes of 
employment, and can only be counteracted, or made to disappear, by competent 
knowledge and due vigilance in the employer, or his agenis and foremen, who ought 
to study and understand the time and degree of exertion and skill, as well as the 
best methods, in all their minutia?, of perfornung the various works they have to 
let. At first sight these might seem to be very difiicult and unattainable qualifications 
in farmers’ bailiHs or foremen, but it is nevertheless ceitiiin, that a proper system and 
perseverance will soon overcome these difficulties. One of the first requisites is, the 
keeping of accurate and methodical day-accounts of all men employed; and, on the 
measuring up and calculating of every Job of work, to register how much has been earned 
per day, and never to attempt abatement of the amount, should this even greatly exceed 
the ordinary day’s pay of the country ; but let this experience gained operate in fixing 
the price of the next job of the same work, in order to lessen the earnings by degrees, of 
fully competent and industrious men, to 1^ or 1 J times the ordinary wages when working 
by the day. 

4909. Tomn the men iido small gangs^ according to thoir abi1itie.s .and industry, and always set the best 
gang about any new kind ot work, or one whose prices want regulating . encourage thc4»e by liberal prices 
at first, gradually lowering them , and by degrees introduce the other gangs to work with or near 
them at the same kind of work On the discovery of any material slight ot of deceptions in the work, 
at the time of measuring it, more than their projioftioiiute values should be deducted for them, 
and a separate job made to one of the best gangs of men, for completing or altering it • by which means 
shame is made to operate, with loss of earnings, m favour ol greater skill', attention, and honesty in 
future When the necessity occurs of employing even the best men by the day, let the peiiods be as 
short as uossiblc, .ind the prices considerably below job earmng.s ; and contrive, by the offer ot a desirable 
job to follow, to make it their interest and wish to de.spateh the work that is nccess.iry to bo done by the 
day, in order ''o get again to piece-work The men being thus induced to study and contrive the 
readiest and be.’it methods of iierfurming every part of their lalxmr, and of expending their tune, the work 
will unquestionably be better done than by the thoughtles.s drones who usually work hy the day. And 
that these are the true methods of bettering the condition of the labourers, Malthus has ably shown in 
theory ; and all those who have adopted and persevered in them have seen the same in practice. [Farey's 
Do byshire, vol. in. 192.) 

Sect. 111. Arrangenuent of Farm Labour. 

4910. The importance of order ami system we have already insisted on (3870), and the 
subject can hardly be too often repeated. To conduct an extensive farm well is not a 
matter of trivial moment, or one to the management of which every man is conqjctcnt. 
Much may be efiected by capital, skill, and industry ; but even these will not always 
ensure success without judicious arrangement. With it, a farm furnishes an uninter- 
rupted succession of useful labour during all the seasons of the year; and the most is 
made that circumstances will admit of, by regularly cmploynug the labouring persons and 
cattle, at such works as arc likely to be the i lOst profitable. Under such a system it is 
hardly to be credited how little time is lost, cither of the men or horses, in the course 
of a whole year. This is a great object ; for each horse may be estimated at three 
shillings per day, and each man at two shillings. Every day, therefore, in which a 
man and horse are unemployed occasions the lo.ss of at least five sliillings to the 
husbandman. i 

4911. As the foundation of a proper arrangemnil, it is necessary to have a plan of tlie 
fanuji or at least a list of the fields or parcels of land into which it is divided, describing 
their productive extent, die quality of the soil, the preceding crops, the cultivation given 
to each, and the species and quantity of manure they have severally received. The 
future treatment of each field, for a succession of years, may then be resolved on with more 
probability of success. With the assistance of such a statement, every autumn an 
arrangement of crops for the ensuing year ought to be made out ; classing the fields or 
pieces of land, according to the purposes for which they are respectively intended. Tlie 
number of acres allotted for arable land, meadow, or pasture, will thus be ascertained. 
It will not then be difficult to discover what number of horses and labourers will be 
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required during the season for the fields in culture, nor the live slock that will be neccs^ 
sary for the pasture hind. The works of summer and harvest will likewise be foreseen, 
and proper hands engaged in due tj|nc to perform them. 

4912. A farmer should have constantly in view a judicious rotation of cropst according 
to the nature and quality of his soil, and should arrange the quantity and succession of 
labour accordingly. Team labour, when frost and hvid weather do not intervene, should 
be arranged for some months ; and hand labour, ^r some weeks, according to the season 
of the year. “ A general memorandum list of business to be done,” may therefore be 
useful, that nothing may escape the m'^mory, and that the most requisite work may be 
brought forward first, if suitable to the state of the weather. In this way the labour 
will go on regularly, and without confusion ; while, by a proper attention, cither a dis- 
tribution of labour, or an occasional consolidation of it, may be ajiplied to every part of 
the farm. 

4913. As general rules, connected with the arrangement, and the successful manage- 
ment of a farm, the following arc particularly to be recommended : — 

IrOU The farmer ought to rise carty, and sec (hat others do so In the winter season breakfast should 
bu taken by candle-light, for by this means an liour is gained which many farmers iiidulcntlv lose; though 
SIX hours in a week are nearly equal to the working part of a winter day 'J'his is a material objwt, where 
a number of servants arc employed. It is also particularly necessary for farmers to insist on the punctual 
performance of their orders. 

4‘jr>, The whole farm should Ite regularly inspected^ and not only every field examined, but every beast 
seen, at le.ist once .i day, either by the occupier, or by some intelligent servant. 

■Wlti 111 a considerable farm, it is of the utmost consequence to have servants specially appropriated 
fot eadi of the most important depa} Imenfs of labour; tor there is often a great loss of time, where per- 
son-. ,ne fr(Miii(‘Mlly eh.'ingiiig tJieir employments lioMdes, where the diviMon of labour is introduced, 
work is exei uteii not only more expedUiously, but also imieh better, in consequence of the same hands 
being constantly emiiloyod in one jiaitieular department For that purpose, the ploughmen ought never 
to be employed in manual labour, but regularly kept at work with their horses, when the weather will 
.1(1 not of it 

4!U7 To arrange the operation qf according to the soils cultivated, is an objeet of essential 

iinportanco On many farms there are fields which are soon rendered unfit to he ploughed, either by 
much ram or by severe drought. In .such cases, the prudent fanner, before the wet 6ea.sun commences, 
slioiild plough su( h land as in the greatest dangiT of being injured by too much wet ; and before the dry 
peiiod of the year sets in, he should till such land as iii the greatest danger of being rendered unfit for 
jdnughing by too much drought 'J'he sea.son Iietween seed-time and winter may be w’ell occupied in 
working soils intended to be sown with beans, oats, barley, and other si>ring crops. On funns where 
these rules are attended to there is always some land in a proper condition to be ploughed, or to bo 
worked by the improved harrows or grubbers j and there is neVer any necessity cither for delaying the 
work, 6r iicrforming it improperly. 

4‘'1H Every means should be thought of to diminish labour ^ or to increase its power. For instance, by 
proper arrangement, hve horses may do as much labour as six jierforni, according to the usual mode of 
eniploying them. One horse may be employed in carting turnips during winter, or in other necessary 
farm-work at other seasons, without the iieecssity of reducing the number of ploughs. When driving 
dung (roiii tlie farm-yard, three carts may be used, one always filling in the yard, another going to the 
held, and a third returning ; the leading hoise of the empty cart ought then to be unyoked, and put to 
the lull one. In the same manner, while one pair of horses arc preparing the land for sowing turnips, 
the otlier three horses may be emploved in eairy ing the dung to the land, cither with tw# or three carts, 
as the situation of the grouml may haiipen to require By extending the same management to other farm 
ojieiations, a considerable saving ot labour may be efferted 
4‘JJli, rieoiously to engagnrg tn a work^ whether ot ordinary practice, or of intended improvement, 
the best consideiation of which the farmer is capable ought to be given to it, till he is satisfied that it 
is advisalile for him to attempt it. ^Vllen begun, be ought to jiroeeed m it with much attention and 
pel severance, until he has given it a fair trial. It is a mam object, m cariying on improvements, not to 
attempt too much at once ; and never to begin a work without a probability of being able to finish it m 
due season. 

4920. By the adoptitm of these rules, ex'cry farmer will be master of his time, so that every 
thing required to be done avjII be performed at tlie proper moment, and not delayed 
till the season and opportunity have been lost. The impediments arising Irom bad wea- 
ther, sick servants, or the occasional and necessary absence of the master, will, in that 
case, be of little consequence, nor will they embarrass the operations to be carried on ; 
and the occupier will not -be prevented from attending to even the smallest concerns con- 
nected with liis business, on the aggregate of which his prosperity depends. 

Sect. IV, Domestic Management and personal Expenses, 

4921. O 71 domestic affairs a hint may suffice. Young farmers beginning house- 
keeping, like most others in similar circumstances, are apt to sink too great a proportion 
of tlieir capital in furniture, %nd furnishing riding-horses, carriages, &c. ; and some- 
times to live up to, or even beyond, their income. We do not mean that farmers should 
not live as well as other men of the same property ; but merely that all beginners should 
live. within their income. Even in the marketing expenses care is requisite ; and the 
prudent fanner will do well, every penny or sixpence he lays out, to reckon up in his 
mind what that sum per day would amount to in a year. The amount will often 
astonish him, and lead to economy and, where practicable, retrenchment. Saving, as 
Franklin has inculcated, is the only certain way of accumulating money. 

4922. In regard to housekeeping, it is observed in The Code of Agriculture, that the 
safest plan is, not to suffer it to exceed a certain sum for bought articles weekly. An 
annual sum should be allotted for clotliing, and the personal expenses of the farmer, hii 
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wife and children, which ought not to be exceeded. The whole allotted expense should 
be considerably within the probable receipts ; and, if possible, one eighth oi the income 
annually received should be laid up for contingencies, or expended in extra improve- 
ments on the farm. 


i500K VI. 

CULTURE OF FARM LANDS. 

4923 . This bushiess qfjarminff consists of the culture of vegetables, and the treatment 
or culture of animals ; in practice these are generally carried on together, hut may bo 
more conveniently treated of apart. In this Rook, therefore, we confine ourselves to the 
culture of vegetable, and shall consider in succession the general processes of cidture ; 
the culture of corn and pulse j of roots and leaves j of herbage plants ; of grasses ; and 
of manufactorial plants. 


Chap. I. 

General Vrocesscs cotnmon to Farm Lands* 

4924. jiniong ffcneral jyroccsscs, those w hich merit particular notice in this place are, 
the rotation of crops, the working of fidlows, and the management of manures. 'I'lie 
theory of these processes has been already given in treating of soils and manures 
(Part II. Book III.) ; and it therefore only remains to detail tlieir application to 
practice under different circumstances. 

Sect. I. liolation of Crops suitable to different Descriptions of Soils* 

4925. The proper distrilfuti(m of crops, and a plan for their succesHoth one of the first 
subjects to whicli a farmer newly entered on a farm requires to direct his attention. 
The kind of crops to be raised are determined in a great measure by the climate, soil, 
and demand, and tlie quantity of each by tlie value, demand, and t|ic adjustment of farm 
labour. 

4926. In the adjustment of farm labour, the great art is to divide it as equally as pos- 
sible throughout the year. Thus it would not answer in any situation to sow exclusively 
autumn crops, as wheat or rye ; nor only spring corns, as oats or barley ; for by so doing 
all the labour of seed-time would come on at once, and the same of harvest work, while 
tlie rest of tiiC year there w^oiild be little to do on tlie farm. But by sownng a jjortioii 
of each of these and other crops, the labour both of seed-time and harvest is divided and 
rendered easier, and is more likely to be done well and in season. But this point is so 
obvious as not to require elucidation. 

4927. I'lie succession or rotation of crops is a point on w'hich the profits of the farmer 
depend more than on any other. It is remarked by Arthur Young, that agricultural 
writers, previously to the middle of the eighteenth century, paid little or no attention to 
it. They recite, he says, courses good, bad, and execrable in the same tone, as matters 
not open to praise or censure, and unconnected with any principles that could throw light 
on the arrangement of fields. Tlie first waiter who assigned due importance to the subject 
of rotations seems to have been the Rev. Adam Dickson, in bis Treatise on ^frriculfure, 
published in Edinburgh in 1777; and soon afterwards Lord Kaimes, in his Gentleman 
Farmer, illustrates the importance of the subject ; both wTiters were jirobably led to it 
by observing the effects of the Norfolk hi: bandry, then beginning to be introduced to 
Berwickshire. But w^hatever may have been the little attention paid to this subject by 
fomier writers, the importance of the subject of rotations, and the rule founded on the 
principles already laid down, that culmiferous crops ripening their seeds should not be 
repeated without the intervention of pulse, roots, herbage, or fallow', is now “recognised 
in the practice and writings of all judicious cultivators, more generally perhaps than any 
Other.” {Edit* of Farmer's Mag.) 

The system of rotations in adapted fur every soil, though no particular rotation can be given for 
any one iioil which will answer in all cases ; as something deiiends on climate, and something also on the 
kind of produce for which there is the greatest market demand. But wherever the systom of rotations i« 
followed, and the several processes of labour which belong to it properly executed, land will rarely get into 
a ftkUl and exhausted state, or at least, if foul and exhausted under a judicious rotation, ** matters would 
be much worse were any other system followed.” 

4929. The partkftlnr crops which enter into a system of rotation must obviously be such as are suited to 
the soil and climate, though, as the experienced author so ollcn quoted observes, ** they will lie somewhat 
varied by local circumstances, such as the proximity of towns and villages, where there is a greater de- 
mand for turnips, potatos, hay, ftc. than in thinly iwoidcfl districts. In general, beans and clover, with 
ryce^rass, are interposed between corn crops on clayey soils; and turnips, imtatoos, and clover with rye- 
gratt on dry loams and sands, or what arc technically known by the name of turnip soils. A variety of 
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lyther plants, such as peas, tares, cabbages, and carrots, occupy a part, though commonly but a small part, 

01 that division of a farm which is allotted to green crops. This order of succession is called the system of 
alternate husbandry ; and on rich soils, or such as have access to abundance of putrescent manure, it is 
certainly the most productive of all othersaboth for food for man and for the inferior animals. One half 
of a farm is in this course always under some of the different species of cereal grasses, and the other ludf 
under pulse, roots, cultivated herbage, or plain fallow. 

49J0. But the greater part qf the arable land of Biitain pari not he maintained in a fertile state under 
this management ; and. sandy soils, even though highly manured, soon become too iiicohcsivc under a 
course of constant tillage. It therefore becomes necessary to leave that division or break that carries cut 
tivated herbage to be i>astured for two years or more, accwding to the degree of its consistency and fefi 
tibly; and all the fields of a farm arc treated thus in their, turn if they require it. This is railed the 
system of convertible husbandry^ a regular change being constantly going on from aratiort to pasturage, 
and vice versd. 

4931. Nut to repeat the same kind qf crop at too short intervals ^ is another rule with regard to the suc- 
cession of cro\vs. Whatever may be the cause, whether it is to be sought for in the nature of the soil or 
of the plants themselves, experience clearly proves the advantages of introducing a diversity of species 
info every course of cropping When l.ind is pastured several years before it is brought again under the 
plough, there may bo less need for adhering steadily to this rule; but the degeneracy of wheat and other 
corn crops recurring upon the same land every second year for a long period, has been very generally ac- 
knowletlged. It is flic same with what are called green crops ; beans and peas, potafos, turnips, and in 
an especial manner re<l clover, become all of them much less productive, and mu«‘h more liable to disease, 
when they come into the cour.se, upon the same land, every second, third, or fourth year. But what the 
interval ought to be has not yet been asccrtaiued, and, from the gre.nt number of years that experiments 
must be continued to give any certain result, probably cannot be determined until the com|X)ncnt parts of 
soils, and paiticularly the sort of vegetable nourishment winch each species of plant extracts from the 
‘‘Oil, have been more fully investigated. 

4932. A change qf variety as well as of the siiccies, and even of the plants of the same variety, is found 
to bt‘ attended with advantage , and in the latter c;ise, or a change of seed, the species and variety being 
the same, tho ]>i'actice is almost universal. It is well known, that of tw'o parcels of wheat, 'tor instance, as 
much alike in <|uality .is postiible, the one which h.'id grown on a soil difTcring much from that on winch 
it IS to be sown, will yield a better produce than the other that grew in the .same or a similar soil and cli- 
mate. The fanners of Scotland accordingly hud that wheat from the south, even though it bo not, as it 
usually 18 , better than their own, is a very advantageous change ; and oats and other grain brought from 
a clayey to a sandy soil, other things being equal, arc more productive than such as have grown on sandy 
soil {Hujfji. Encyc. 2i> it. art. Agr. 14-1',) 

Thi\ following arc examples qf rotations suited to diff'erenl soUst as given in Brow’ii’s 
excellent Treatise on Rural J (fairs. The basis of every rotation, he says, “ve hold to 
he either a hare suTniner lallow, or a fallow on which diillcd turnips are cultivated, and 
its conclusion to be with the crojis taken in the year preceding a return of fallow or drilled 
turnips, when of course a new rotation comiiienccs, 

493k Tlotationfor strong'deep lands. According to this rotation, wheat and drilled beans arc the crops 
to lie cultivated, though clover and rye-grass may be taken tor one year m place of be.in6, should such a 
variety be viewed as more eligible. The rotation iM'gins with sumnuT fallow, because it is onlv on strong 
deep lands that it can be profitably practised , and it may go on for any len^tli of time, or so long as the 
land can be kept clean, though it ought to stop the inoincnt that tlu‘ land gets into a contrary condition. A 
coiiDiderable quantity of manure is requireil to go on sucee*sfwlly ; iierhaps dung should be given to each 
bean crop, and if this crop is drilled and attentively hoise-hoed, the rotation ma} turn out to lie one uf 
the most profitable that can be exercivsed 

493.'>. notation Jor loams and clays Where it may not be lulvijjable to carry the first rotation into 
execution, a different one can be practised, .according to which labour will bo more divideil^ and the usual 
grains more generally cultivated j for instance, the following, which used to be common in East Lo- 
th lan : — 

1. Fallow', with dung. 4. Barley. 7. Beans drilled and horsc-hoed. 

2. Wheat. 5. Clover and rye-grass. y. Wheat. 

3. Beans, drill(yl .and liorsc-hoed. (i. Oats or wheat. 

This rotation is excellently calculated,' to insure an abundant return thiough the whole of it, providetl 
dung is bestowed iqion the clover stubble. Without this supply the rotation woiilil be cripjileit, and 
inferior crojis of course produced in the concluding years, 

493fi. notation for clays and loams qf an inferior descrqilton. This rotation is calculated for soils of an 
inferior description to tiiosc already treated of. 

1. Fallow, with dung. 3. Clover and rye-grass. 5. Beans, drilled and horsc-hoed. 

2. Wheat 4. Oats. 6. Wheat 

According to this rotation, also in use in East Lothian, the rules of good husbandry arc studiously pnactised ; 
while the sctpiencc is obviously calculated to keep the land in good order, and in such a condition as to 
ensure crops of the greatest value. If manure is bestowed cither upon the clover-stubble or before the 
beans are sown, the Totatmii is one of the best that ran bo devised for the soils mcntioniMl. 

4937. Rotation for thin clays. On thin clays gentle husbandry is indispensably necessary, otherwise the 
soil may be exhausted, and the proilucc unequal to the exiiense of cultivation. Soils of this ucscription will 
not improve much while under grass ; but unloM an additional stork of manure can be procured, there is 
a necessity of refreshing them in that way, even though the produce should in the mean time be com[ia. 
ratively of small value. The following rotation is not an improi>er one : — 

1. Fallow, with dung. 3. Crass pastured, but not too early eaten. 5. Crass. 

2. Wheat 4. Orass, 6. Oats. 

This rotation may be shortened ois lengthened, according to circumstances, but should never extend 
further in iwiiit of ploughing than when dung can be given to the fallow-break. This is the keystone of 
the whole; an<l if neglected the rotitior is rendered uselc‘«s. 

4938. Rotation for peat earth soils. These arc not friendly to wheat, unless aided by a quantity of cal- 
careous matter. Taking them in a gencial point of view, it is nut advisable to cultivate wheat, but a 
crop of oats may almost be deinindcd upon, provided the previous management lias been judiciously exe- 
cuted. If the subsoil of pent carfh lands is retentive of moisture, the process ought to commence with a 
bare summer fallow ; but if such arc incumbent on hrec and open bottoms, a crop of turnips may be sub^ 
etituted for fallow ; according to which mctluKl, the surface will get a b^y which naturally it did not 
possess. CJrass on such soils must alwavs occupy a great sp.ace of every rotation, because physical cir- 
cumstances render regular cropping utterly impracticable. 

1. Fallow, or turiiipfi with dung. quantity of perennial rye- circumstances jiennit the land to 

2 Oats of an early variety. grass. be broken up, when oats ore to bo 

3, Clover, and a considerable 4. Posture for several years, till reiieated. 
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4-939. Rotation/or light soils. These are easily managed, though to procure a full retuni of the profit 
\yhich they are capable of yielding, requires generally as much attention as is necessary in the msmage* 
ment of those of a stronger description. Uiwii light soils, a bare summer fallow is seldom called for, as 
cleanliness may be preserved by growing turnips, and other -leguminous articles. Grass also is of emi- 
nent advantage upon such soils, often yielding a greater profit than what is aiTorded by culmiferous 
crops. 

1. Turnips. • 3. Clover and rye-grass. 

2. Spring wheat, or barley* 4. Oats or wheat 

This is a fashionable rotation; but it may bdi doubted whether a continuance of it for any considerable 
jieriod is advisable, because both turnips and cSver arc found to fall ort'when repeated so often as once in 
four years. 'Common red clover will not grow every four years, unless gypsum be restored to the land. 
Perhaps the rotation would be greatly unproved were it extendetl to eight years, whilst the ground, by such 
an extension, would be kept fVesh and constantly m good condition. As, for instance, were seeds for pas- 
turc sown in the second year, the ground kept three years under grass, broke up for o-its in the sixth year, 
drilled with beans and (teas in the seventh, and sown with wheat in tlie eighth ; the rotation would then 
be com[iletc, bet!ause it included every branch of husbandry, and admitted a variety in management gene, 
rally agreeable to the soil, and always lavourablc to the interest of cultivators The rotation may also con. 
sist of six crops, were the land kept onlv one year in grass, thc .gh few situations admit of so much 
c;;rupping, unless additional manure is within reach. 

4940, Rotation Jor sandy sods. These, when properly manured, are well adapted to turni]>s, though it 
rarely happens thixt wheat cun be cultivated on them with adv.inlage, unless the) ire dressed with alluvial 
compost, marl, clay, or some such substances as will give a body or strength to them which they do not 
naturally (lossess llarley, o.its, and rye, the latter c.specially, are, however, sure crops on sands, and in 
favourable seasons will return greater profit than can be obtained from wheat. 

1 Turnips well manured consumed on the ground. 3. Clover and rye-grass. 

2. Barley sown with clover and rye-grass 4. Wheat, rye, or oats. 

By keeping the land three years in grass, the rotation would be extended to six years, a measure highly 
advisable.” 

4941. These examples arc sufficient to illustrate the subject of improved rotations; 
but as the best general scliemes may be .sometimes momentarily deviated from with ad- 
vantage, the same able author adds, that “ cross cropping, in some cases, may perhaps 
be justifiable in practice ; as, for instance, we have seen wheat taken after oats with great 
success, when these oats had followed a clover crop on rich soil ; hut, after all, as a ge- 
neral measure, that mode of cropping cannot he recommended. We have heard of 
another rotation, which comes almost under tlie like predicament; though, as the test of 
experience has not yet been applied, a decisive opinion cannot he pronounced upon its 
merits^ This rotation begins >vitli a bare fallow, and is carried on with wheat, grass for 
one year or more, oats, and wlieat, wlierc it ends. Its supporters maintain that beans 
are an uncertain crop, and cultivated at great exjiense ; and that in no other way wz-J 
corn, in equal quantity and of equal value, be cultivated at so little expense as according 
to the plan mentioned. That the expense of cultivation is much lessened, we acknow- 
ledge, because no more than seven ploughings are given through the whole rotation ; 
but whether the crops will be of eipial value, and wliellier the ground will be preserved 
in equally good condition, are points which remain to be ascertained by experience.” 
{Brown on Mitral Affairs^) 

4942. j4s a general guide to devising rotations on clay soils, it may be observed, that 
winter or autumn sown crops arc to be preferred to such as are put in in spring. Spring 
ploughing on such soils is a hazardous business, and not to he iiractised where it can 
pos.sibly he avoided. Except in tlie case of drilled he.’ins, there is not tJie slightest 
necessity for ploughing clays in the spring months ; hut as land iti tended to carry hean.s 
ought to be early ploughed, so that the benefit of frost may he obtained, and as the seed 
furrow is an ebb one, rarely exceeding four inches in deepness, the hazard of spring 
ploughing for this article is not of much consequence. Ploiigliing with a view to clean 
soils of the description under consideration has little effect, unless given in the summer 
months. This renders summer fallow indispensably necessary ; and without this radical 
process, npne of the heavy and wet soils can be suitably managed, or preserved in a good 
condition. " 

4943. To adopt a judicious rotation of 'Topping for evertf soil, requires a degree of 
judgment in the fanner, which can only be gatiiercd from observation and experience. 
Tlie old rotations were calculated to wear out^ the soil, and to render it unproductive^ 
To take wheat, barley, and oats in succession, a practice very common thirty years ago, 
was suffident to impoverish the best of land, while it put little into the pockets of the 
fanner ; bu* the modern rotations, such as those wliich we have described, are founded 
on principles which ensure a full return from the soil, wit/iout lessening its value, or im- 
povensliing.its condition. Much depends, however, upon the manner in which the 
different processes are executed ; for the best arranged rotation may be of no avail, if the 
processes belonging to it are imperfectly and unseasonably executed. (Sec 2221.) 
The best farmers' in the northern counties now avoid over-cropping or treating lijnd ia 
any way so as to exhaust its powers, as the greatest of all evils. 

Sect. II, The working of Fatlofbs. 

4944. The practice offaUomng, as we have seen in our historical ^ew of Greek ana 
Roman agriculture, lias existed from the earliest ages ; and the theory of its beneficial 
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effects we have endeavoured to explain. (2175.) The Romans with their agriculture in- 
troduced fallows in every part of Burope ; and two crops, succeeded eitlicr by a year's 
fallow, or by leaving the land to rest for two or more years, became the rotation on all 
. soils and under all circumstances. TSliis mode of cultivating arable land i^ still the most 
universal in Europe, and was prevalent in Britain till the middle of the last century ; but 
as a crop was lost every year they occurred, a powejrfMl aversiuii from naked fallows arose 
about that time, and called forth numerous attempts to show that they were unnecessary, 
and consequently an immense public loss. This an^fnllu wing mania, as it has been called, 
was chiefly supported by Arthur Young, Nathaniel Kent, and others, members or cor- 
respondents of the Boiird of Agriculture : it was at its greatest height about the beginning 
of the present century, but has now spent its force ; and after exhausting all the argu- 
ments on both sides, as an able author has observed, “ the practice does not appear to 
give way, but rather to extend.” ' 

4945. The expediency or vwxpcdiency of puloermnff and cleaning the soil by a bare fallow, 
is a question that can be determined only by experience, and not by argument. No rea- 
sons, however ingenious, for the omission of this practice, can bring conviction to tlie 
mind of a farmer, who, in s|)itc of all his exertions, finds, at the end of six or eight years, 
that his land is full of weeds, sour, and comjjaratively unproductive. Drilled and horse- 
hoed green crops, though cultivated with advantage on almost every soil are probably n 
general unprofltablc as a .substitute for fallow, and after a time altogether inefficient. 
It is not because turnips, cabbages, &c. wdll not grow in such soils, that a fallow is re- 
sorted U), but because, taking a course of years, the value of the successive crops is found 
' to be so much greater, even though an unproductive year is interposed, as to induce a 
preference to fallowing. Horse-Iioed crops, of beans in particular, postpone the recur- 
rence of fallow, but in few situations can ever exclude it altogether. On the other hand, 
the instances that have been adduced, of a profitable succession of crops on soils of this 
description, without the inter\enfion of a f.illow, are so well authenticated, that it would 
be extremely rash to assert that it can in no case be dispensed with on clay soils. In- 
stances of tJiis kind are to be found in several paits of Young’s jinnals of Agrieul- 
tur^; and a very notable one, on Greg’s farm of Coles, in Hertfordshire, is accurately 
detailed in the sixth volume of The Communications to the Board of jigriculiure* 

4‘UG. Thept incipal causes of this extrnen dtnary tUfference. among men of great experience, may probably 
be found in the quality of the soil) or iirthc na'luie of the climate, or in both. Nothing is more vague 
thait'thc names by which soils are known in diflercnt districts. Greg’s farm, in particular, though the 
soil is denojniaatod “ heavy aiable land,” and “ very heavy land,” is found so suitable to turnips, that a 
sixth part of it is always un<lcr that crop, and these arc coiisurned on the ground by sheep; a system of 
management which every farmei must know to be altogether imprarticablc on the wet tenacious clays of 
other districts It may indeed be laid ilowii as a criterion for determining the question, that wherever this 
management can be ]irofitably adopted, tallow, ns a regular branch of the course, must be not less absurd 
tlinii it is II jurious, both to the cultivator and to the nublic. It is probable, therefore, that, in debating 
this point, the oj»po.site parties arc not agreed about the quality of the soil ; and, in particular, about its 
property of absorlnng and retaining moisture, soduTerent in soils that in common language have the same 
deiioniiiintion. „ 

4M47. Another cause qf diffh-ertce must be found in the climate It is w'cll known that a great deal more 
rain falls on the west than on the cast coast ot Jtntam; and that between the northern and southern 
counties tlicie is at least a month or six weeks’ dtflerence in the maturation of the crops. Though the 
soil, tlierefme, be as iieaily as possible similar in quality and surface, the period in which it is accessible to 
agricult in al oper.itions mnsf vary accordingly Thus* in the south-eastern counties of the island, where 
the cro]is in.iy be all cut down, and almost all carried home by the end of August, much may be done 
in cleansing and pulverising the soil, during the months of September and October, while the farmers of 
the north are exclusively employed in harvest work, which is frequently not finished by the beginning 
of November. In some districts in the south ol England, wheat is rarely sown before December; whcreai 
in the north, and still more in Scotland, it it cannot be got completed by the end of October, it must com- 
monly he delayed till spring, or oat.s or barley be taken iii place of wheat. It docs not tlien seem of any 
utihty to enter farther into tins controversy, which every skilfiil cultivator must determine for himself. 
All the crops, and all the modes of management which have been proposed as substitutes for fallow, are 
well known to such iiieii, and would unquestionably have been generally adopted long ago, if, upon a 
careful consideration of the advantages and disadvantages on both sides, a bare fallow W'As found to be un. 
piofitable in a course of ye<rs. I'he reader who wislies to examine the question fully may consult, among 
in.iny others, the lollow’iiig Young’s Annals tf AgttcuHure, and his writings generally; Hunter's 
Georgieal Essays ; Dickson’s Piuctical Agneuiture. ; Sir H. Davy’s Agrieultural Chemistry: The 
Agricultural Chenusti-y oi t'hantal; Treattse on Rural jiffairs ; The County Reports i The Ge- 

neral Report qf Scotland, and the Quartet ly Jmtmal of Ap iculture, \ ol. ii p. 90. 

*1948. Thlp impoitance of naked fatlou's has been ably iKiintcd out by a writer in the work last referred 
to. “ In order,” he says, “ to show' more forcibly the oilliculty of creaiiing heavy lands for green crops, 
let us take a review of the lime of the year in which these crops should be sown. In “clay lands, 
beans must be sown in March al liliost, ’and before that iieriod of the year no one can pretend to 
clean land at nil. Finding it impossible to use them as a fallow crop, they are sown without dung on 
that part of tlic rotation which is penultimate to bare fallow. On light Jands, beans will not carry 
mucli straw witliout manure, and their utility as a crop in the rotation is, of course, thereby much 
decreased on such soils: and if they are to be sown as a fallow crop with dung on the land that is 
to be approjiria^ed to fallow, ^tliey give much less time lor the prcjiaratory cleaninjr of the land than 
turni{)8, |is they must be sown at late.st in April, On all kinds of soil potatoes must be planted by 
April ; and the same observations will, therefore, apply to them as to beans as a cleaner of the land. It 
is only from their great value as human food, and from their inability to grow without dung, that they 
arc planted as a fallow cron ; because it is impracticable to keep land clean, and much more so to make 
it clean, under a potato fallow. 'J'hus there is difliculty in cleaning land, without summer fallow, with 
beans and potatoes on every kind of soil in any spring, however favourable ; and it is quite impossible to 
do «o in a wet one. There is also difficulty In cleaning strong day land even by turnip-tinio in May: and 
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the grestett ftickllty which a farmer poaseMei of cleaning his land or keeping It clean, under a green crop^ 
jB by a turnip one, on a light aoil resting on an open bottom. In a dry season. This Ivt Instance amounts, 
in fact, to all the boasted possibility of keeping land clean liy green crops, without the assistance of bare 
fallow. But even this substitution is only an approximation to cleanliness ; for every one knows, who has 
farmed light soils for a series of rotations, whatever his practice may be, that even the turnip crop cannot 
be raised on them for an indefinite period without the lanu getting foul with root. weeds, such as quicks 
and knot grass ; and no lietter mode of extirpating these formidable robbers of the artificial nourishment 
of the culuvated rro|>s, than by bare fallowing, has yet been discovere<L They are the rooks of the soil. 
Indeed, the practice of the best farmers or light land, however great their desire to curtail the extent of 
bare fallow may be, is to have a portion of ^cTand under fallow, though the extent of it may no doubt be 
limited by the want of manure, from a desire to keep their land clean ; and this is accomplished by 
summer fallowing that portion of it which In d carried potatoes in the preceding rotation, and raising the 

— — -.,.1 — . • 1 .. cleaned by summer fallowing. 

but as following out that system of 

. _ - , hing a succession of white crops with 

their scourging effects, tended more than any other to render the suit of these islands all alike fertile. 
But will summer fallow keep land clean? Undoubtedly it will, if properly performed. It gives the op- 
portunity of working land in June and July, when every crop should be in the ground, and when the sun 
IS so powerful, and the atmosphere so warm and dry, as to kill every plant that has not a hold of the 
ground. The process already uescribed, of ploughing, harrowini', and rolling, according to the state of 
the ground, is adimrably adniHod for cutting the matte<l land in piec' s, for shaking the detached luini>sof 
earth asunder, and for bruising to powder every hardened ball of earth into which Che fibres or roots of 
weeds might i>enetratc : and the hand-picking carries off every bit of weed u hirh might possess any latent 
vegetative power. Land that cannot be cleaned under such favourable circmristarici s as to season, must be 
excessively foul, the season very wet and cold, or the fallowing process conducted with great slovenliness. 
It must be confessed, that fallowing is too often worked very negligently. It is thought by some, that 
the land can bo cleaned at any time before seed-time in autumn ; and otlier things of less importance too 
often attract the attention from the more important fallow ; that weeds, though they do grow, can bo 
easily ploughed down, and that the jiloughing of them down assists to manure the land. Such thoughts 
too often prevail over better knowledge ; and they furnish n strong argument in favour of increasing, 
rather than of diminishing, the moans of cleanliness But such thoughts display, in thoir effects, great 
negligence and ignorance: negligence, in permitting any weeds to cover the land, particularly the root- 
growing ones, by which the strength of the soil is exhausted, and in losing the most favourable part of 
the season to accomplish their (iestruction ; and ignorance, in thinking that wcetis ploughed down 
afford nourishment to the soil, when that soil has been exhausting itself in bearing the crop of weeds. 
These arc facts which are known to every practical farmer, and the nature of vouch presses upon liim 
a conviction of the ni'cessity of summer fallowing more i>tronKly than all the arguments that can be most 
speciously drawn^ by analogy, from the practice of other arts. Keasoning from analogy is feeble when 
opiMJscd to experience. Ganlcners, no doubt, raise crops every year from the same piei i* of ground ; hut 
their practice is not quite analogous to that ot the husbandman. They apply a great quantity of manure 
to the soil, and tJiey permit few or no plants to run to seed, the bringing of which to perfection, in the 
cereal crops, constitutes the great exhaustion to the soil. Gardeners, however, do something like fol- 
lowing their ground at stated period.s, as every three or four years they dig tJie ground a double spit of 
the spade in tk>pth, and lay it up in winter to the frost; and they reserve altcniatu piet'es of ground for 
the supimrt of late crops ; all which practices approach nearly to our ideas of summer fallowing,*' (Quar. 
Jour Ag. vol ii p.105) 

4949. Fallotts unnecessary on friable soils. However necessary the* iieriodical recurrence of fallow may 
oe on retentive clays, its warmest advocates do not recommend it on turnip soils, or on any friable loams 
incumbent on a i>orous subsoil ; nor i.s it in any case necessary every third year, according to the practice 
of some districts. On the best cultivated lands it seldom returns oftencr than once in six or eight years : 
and in favourable situations for obtaining an extra supjily of manure, it may be advantageously dispensed 
with for a still longer period. {Suppl. to Eneyc. Brit. art. Agr.) 

49.'50. The ojieration of fallowing, as commonly practised in England, is, in usefulness 
and effect/very dilferent from what it ought to be. In most places the first furrow is 
not given till the spring, or even till the month of May or June ; or, if it is given earlier, 
the second is not given till after midsummer, and on the tliird the wheat is sown. Land 
may rest under this system of management ; but to clean it from weeds, to pulverise it, or 
to give it the benefits of aeration and heat, is impossible. The fiinncr in some cases pur- 
posely delays ploughing his fallows, for the sake of the scanty bite the couch and weeds 
afford to iiis sheep ; and for the same reason, having ploughed once, he delays the second 
ploughing. It is not to be wondered at, that under such a system, the theoretical agri- 
culturist should have taken a rooted aversion from what arc tlius erroneously termed 
fallows. The practice of the best fanners of the northern counties i.s very different, and 
that practice we shall here detail. 

4951 A proper fallow invariably commences after harvest; the lanri intendotl to be fallowed getting 
one ploughing, which ouglit to be as deep as the soil will admit, even though a little of the till or subsoil la 
brought up. This both tends to deepen the cultivated, or manured, soil, as the fresh accession of hitherto 
uncultivated earth liccomes afterwards incorporatci with the fonner manured soil, and greatly facilitates 
the separation of the roots of weeds during the ensuing fallow process, by ootacning them completely 
from any connection with the fast sulisoil. This .autuiinial ploughing, usually L.a)led the winter furrow, 
promotes the rotting of stubble and weeds ; and, if not acconiplisned towards the end of harvest, must lx: 
given in the winter months, or as early in the spring as po3.sihlc. In giving this first ploughing, the old 
ridges should be gatiiered up, if practicable, as in th.it state they are kept dry during the winter months ; 
but it is not uncommon to split them out or divide them, especially if the land had been previously highly 
gathered, so that eacdi original ridge of land is divided into two half ridges. Sometimes, when the land is 
easily laid dry, the furrows of the old ndges arc made the crowns of the new ones, or the land is ploughed 
in the way technically called crown~ami-furrow. In other instances, two ridges arc ploughed together, 
by what is called caslingt whicii has been already described. After the field ploughetl, all the inter- 
Airrows, and those of the headlands, are carefully oiieiied up by the plough, and arc afterwards gone over 
effhctually by a lalxiurer with a spade, to remove all obstructions, and to open up the wajer furrows Into 
the fbneo ditches, wherever that seems necessary, that all moisture may have a ready exit In everyplace 
where water is expected to lodge, such as dis/teSf or hollow places in the field, cross or oblique furrows 
are drawn by the plough, and tneir intersections careftilly opened into each other by the spade. Where- 
ever it aj^^ars necessary, cross cuts are also made through the head ridges into the ditches with a spade, 
and every possible attention is exerted, that no water may stagnate in any part of the field. 

4953 As soon as the spring seed-time is over, the fallow laud is again plougheil cud. long If formerly 
split, it is now ridged up ; if formerly laid up in gathered ridges, it is split or cloven down. It it then 
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crou-plooghed { and after lyins tlD sufficiently dry to admit the harrows. It Is harrowed and rolled re- 
peatedly, and every particle of the vivacious roots of weeds brought up to view, careftiUy gathered by hand 
into heaps, and either bumt on the field, or carted ofiTto the compost heap. The fhllow is then rid^ up, 
which places it in a safe condition in the event of bad weather, and exposes a new surface to the harrows 
and roller ; after which the weeds are again gathered by hand, but a previous harrowing is necessary. It 
is afterwards ploughed, harrowed, rolled, anugathered as often os it may be necessary to reduce it into fine 
tilth, and completely to eradicate all root-weeds. Between these successive operations, repeated crops of 
seedling weeds are brought into vegetation, and destroyed. T/ie larvie likewise of various insects, together 
with an infinite variety of the seeds of weeds, are exposed to be devoured by birds, which are then the 
fenucr*s best ftiends, though often proscribed as his bitterest enemies. 


4953. The tu« qf the harrore and roller in Ihe JUlow proceeet 
has been condemned b; some writers on husbandly, who ailt^ 
that fireqaent plouahing Is all that Is necessary to destroy root- 
weeds, hy the hAiing or drying of the clods in the sun and 
wind : but experience has ascertained, that frequently turning 
oxer the ground, tliough absolutely necessary while the iiillow 
process Is going on, can never eradicate couch-grass or other 
root-weeds. In all clay soils, the ground turns up In lumps or 
clods, which the aevurett drought will not penetrate so sufll- 
ciently as to kill the included roots. When the l<md is iigain 
ploughed, these lumps are turned over and no more, and the 
acuon of the plough serves in no degree to reduce them, or at 
least very Imp^eptlbJy. It may be added, that these lumps 
likewise enclose innumerable seeds of we^s, which cannot 
vegetate unless brought under the Influence of the sun and air 
near the surface. The ddlgent use, therefore, of the harrow 
imd roller, followed by careful hand-picking. Is Indispensably 
necessary to the perfection of a folio iv process (jOeneralRe- 
port of Scotland f vol. iv. p 419.) 

4954. The morking tfjidlorvi by the griMer, b an important 
modern Improvement. We have already described several of 
these imulements, and shall here Introduce one which has lieen 
made public s ice the first five hundred pages of this work were 
printed. 

495.'* Kirkwood’s improved grubber ( fig. 721.) has tins pecu- 
liar advantage, that " the whole of the body of the liiHtruinent, 
and of course all the teeth, can bo raised out of the ground at 
pleasure, and even while the machine la in motion; which la 
eitrsmeij convenient, not only in turning at the head ridges. 


but whoever an obstruction is met with la the ground, arising 
from rreky, retentive, or other impenetrahlo koiIb In such or 
these as would completely Intemipi the progress of the ordu 
instrument, tills proceeds with ease, by merely being 111 
more or less over tliem. The operation is performed bv the 
driver bcariM with his weight on the guiding handles of the 
grubber ; and this pressure Is made to raise the whole machine 
by a very skilful application of mechanical power. The pres- 
sure on the guiding handles (a), it will he observed, turns the 
whole handle round the axle of the hind wheels (5 6), as round 
a fulcrum, s.i that the handle then becomes a lever, on the 
shorter extremity of which the ftame of the teeth rests. It b 
evident, therefore, that by bearing on tlie handle which forms 
the long end of the lever, the shorter end must be raised, and 
along with it the hinder p.in of the teeth-frsine, and, of course, 
the teeth also. But there is still another contrivance, by whlih 
the force Is made to act at the same time on the forepart of the 
frame, and to raise it likewise. This is done by a long 
(d el, wluch IS attached at tlic extremis to afuimim (if), robed 
on the handle frame, and at the other to the one end of a bent 
Ifvcr (e/g), whi.h turns on the axle of the fore wheel as a 
centre, anti at an intermediate point carries the fore end of the 
teeth frame. While the hamlie, therefore, b depressed, and 
raises tile hinder part ot this frame, it at the same time pulb 
the rod, turns the front lever round the axle of the fore wheel, 
and by this means elevates the teefli before as well as behind. 
The whole operation is simple, logenlous, and efllclant.'' 
{Utghl. Soc. Trane, vol. vuj. p. 132.) 



495fiL When effccttudly reduced to fine tilths and thoroughly cleaned from roots and weeds, the fallow If 
ploughed end.Iong into gathered ridges or lands, usually fifteen or eighteen feet broad. If the seed is to 
DC drilled, the laiuls or ridges are made of such widths as may suit the construction of the particular drill- 
machine to be employed. If the seed is to be sown by hand, the land^or ridges arc commonly formed into 
what are called single or double cast ridges ; the first of four paces or steps, and the latter of eight steps in 
width. These widths are found the most convenient for a one-handed sower. An cxi>ert sower can, 
however, measure his handi\il to almost any width ; but the fbovc long experience has made the standard 
After the land has been once gathered by a deep ftirrow, proportioned to the depth of the culti- 
vated soil, the manure is laid on, and evenly spread over the surface, whether muck, lime, marl, or com- 
post, A second gathering is now given by the plough : and this being generally the furrow upon which 
the se^ is sown, great care is used to plough as equally as possible. After the seed is sown and the land 
thoroughly harroweil, all the inter-furrows, Airrowsof the headlands, and oblique or gaw furrows, are 
carefully opened up by the plough, and cleared out by the spade, as already mentioned, respecting the first 
or winter ploughing. 

4957. The expense of fallowing raay appear, from what has been said, to be very con- 
siderable, when land has lieen allowed to become stocked with weeds; but if it be kept 
under regular management, corn alternating witli drilled pulse or green crops, the sub- 
sequent returns of fallow will not require near so much labour. In common cases, 
from four to six plougliings are generally given, with harrowing and rolling between, 
as may be found necessary ; and, as we have already noticed, the cultivator may l)e 
employed to diminish this heavy expense. But it must be considered, that upon the 
manner in which the fallow operations are conducted, depend not only the ensuing 
wheat crop, but in a great measure all the crops of the rotation. {Supp. to Encyc* Brtt. 
art* Agr, 128.) 

Sect. III. General Management of Manures* 

4958. The manures of animal, vegetable, or mineral origin have been already described, 
and tlieir operation explained. (2224.) But a very few of these substances can be ob* 
tained by iarmers in general ; whose standard resources are farm-yard dung and lime, 
and composts of these with earth. It is on the management of these that we propose to 
deliver the practice of the best British farmers. 
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SiTBSECT. 1, Management of Farm-yard Dungo 

4959. The basis of farm-yard dung is straw, to which is added, in its progress through 
the farm-yard, the excrementitious substances of live stock. From every ton of dry straw, 
about three tons of farm-yard dung may be obtained, if the after-management be properly 
conducted ; and, as the weight of straw per acre runs from one ton to one and a half, 
about four tons of dung, on an average of tlie different crops, may be produced from the 
straw of every acre under corn, {l^ishatidry of Scotland^ vol. ii.) Hence (it maybe 
noticed) tlie great importance of cuttntg corn as low as possible ; a few inches at the root 
of the stalk weighing more than double the same length at the ear. 

49(50. The conversion qf straw fntofann yard dung in the farmery, is thus effected : —The straw is served 
out to cattle and horses in the houses and fold-yards, eitlier as provender or litter, and commonly for both 
purposes ; turnips in winter, and green clover in summer, are given to the stock both in the houses and 
yards; on this food the animals pass a great deal of uniie, and afford the means of converting the straw 
into a richer manure than if it wore calcn alone. All the dung from the houses, as they are cleaned out, 
IS regularly spread o\er the yards in which voiiiig cattle arc left loose, where litter is usually allowed in 
great abundance ; or over the dunghill itself, if there is one at hand. This renders the quality of the 
whole mass more uniform j and the hor-sc-dung, which is of a hot nature, promotes the decomposition 
of the woody fibres of the straw 

4WI. The preparation o/ the contents of the farm. paid for laying on tlie land, is by turning it over ; or, 
what IS preferable, carting it out to a dunghill The operalion of carting out is usually ijcrformed during 
t!io frosts of winter : it is then taken to the field in w’hicn it is to be employed, aii'.l neatly built in dunghills 
of a square form, three or four feet high, and of such a length and breadth as circuit. stances may require. 
What IS laid up in this manner early in winter, is eoniinonly sufficiently prepared for turnips in June; 
but if not carried from the .stravv-yards till spring, it is necessary to turn it once or oftener, for the purpose 
of aecrlorating the decomposition of the strawy part of the mass. When dung is applied to fallows in July 
or August, preparatnoly to autumn.sown wheat, a much less degree of putrefaction will suffice than for 
turnips; a clay soil, on which alone fallows should ever be resorted to, not rctiuinng dung so much rotted 
a*, a lincly pulverised turnip soil , and besides, as the wheat does not need all the benefit of the dung for 
some time, tlie woody fibre is gradually broken down in the course of the winter, and the nourishment of 
the plants continued till spring, or later, when its effects are most beneficial. 

49(5y. Management of stable dung There is a most valuable paper on this subject by Lord Mcadow- 
li.ank, 111 the scioiid volume of the Com. to the Board of Agr. “ His lordship has ever found, that, instead 
of dung being the richest manure w'hen completely fermented, it should, if possible, belaid on when very 
imperfectly fermentcti, but nevertheless when the ])rocess is going on at such a rate as that it must con- 
tinue after mixture with the soil till it is (‘omidctcd Every gardener knows, that the dung used in hot- 
beds has little effect in comparison of fresh dung, and every farmer knows, that a dunghill, which has by 
•my acculent boon kept for >ear.s, is of little more value than so much very ri(;h earth. Every person of 
attention, too, must have reraarkeil tho great effects which ensue from turning over a dunghill recently 
beibre using it, and that composts operate most powerfully, if used when sensibly hot, fiom the activity of 
the tbimcnUtion which tho recent mixture of tho ingredients has occasioned, and when, consequently, 
fliat process is very fai from being roinjiJete J.” As farm dunghills are formed by degrees, it is desirable 
to retard tho fermentation of that ulneli is first made, or to retain it in a state ol fermentation, “ so slow 
or imperfect, th.it it may suffer little till after being turned over with the later made dung, it forms one 
iiowerfully t'ermonting muss ; and tiial then it should be put into the soil, when the process is so far ad. 
vanced that it will bo complotod, when, at the same tunc, little lo.ss of substance has yet been suffered, and 
when vvhat volatile matter i.s afterwards extricated will diffuse ibsclf through the soil. In these circum. 
sbiiices, every thing is lodged in the sod that the dung can yield, citlier in point of mass or activity ; and 
.It the same tunc it is in a state when most likely to act as a pow'crful ferment, for promoting the putre. 
faction of tho decayed vegetables lying inert in the soil I certainly, therefore, approve of the presorva- 
tiun of dungiiills Irom much sun and much wind, as well as from th.it redundancy of moisture which is 
apt to overtlow and wash away the manure; but I think the pressure which the feet of animals give 
them, es^iecially of the liglUcr sort, does good, and prevents that violent fermentation which wastes the 
substance, and, in my opinion, exhausts the fertilising powers of dung This iiressure contributes to pre- 
serve it fresh till the time of employing it as a manure calls for putting it altogether, and at once, into that 
highly active state of putrefaction, which, though no doubt checked by its distribution in the soil, is suffi. 
ciciit to ensure a gradual and complete dissolution and diffusion of its substance. Unless, therefore, 
dung is to be used for composts, it appears ts me clearly advantageous to get the dung into the soil ns 
early as possible ; it is always wasting somewhat, when kept out of it * but when put into the soil in a 
proper state, there is the utmost reason to think that what is c xtricated goes all to fertilise. Give me 
leave to atkl, that I do not believe much is lost by dissolution in rain w.itcr. T could never discovei any 
thing of the kind in the water of the lurrows of a field properly inauiired and ploughed. The case, every 
person kiiow.s is quite different in fieid.s recently limed or dressed with ashes ; nut 1 am apt to think, that 
the volatile and soluble jiarts of common dunghills have some attraction with the substance of soils, that 
prevents their escape. We know that common loam extracts the iioihoino sincll of the woollen cloths 
useil for inton <’pting the conr.ser oils that accom|mny spirits distilled from the sugar-cane, which scarce 
any deterger.t Ix'sides can obtain from it; and garden loam, impregnated as it must be with fcnneiited 
dung, IS certainly not easily deprived of its fertility by the washing of rain. I must also observe, that 1 
take one of the great advantages derived from using dung with composts to be, the arresting and preserv- 
ing the fertilising matter which escapes iti the putrefactive fermentation ; and another to be, that dung 
there operates as a ferment, to putrefy substances not sutficienHy disposed to putrefy with activity of 
themselves. You will observe, that this coincides Tactly with the eftbets 1 have attributed to it upon soil, 
and affbrdi a very useful corollary with respect to the substances to be usctl in top-dressings, which are 
not to be covered with soil ; viz. that if fermenting or putrefying substances arc used, the process should 
bave been completed, or nearly so, in a combination that has received the full benefit of it : that it is a 
groat waste to spread common dung on grass, without having first inixcil it with sand, loam, or other 
matter in which it has been dissolved and fixed; so that when i.spread on the ground, the loss, which 
would otherwise ai ise from fermentation and evaiioration. Is avoided ; and that, if such a compost is 

at the time when the plants are in a growing .state, and in a wav to cover it soon, it is by far the most 
iidvantagTOUS method of laying it on." l^Comm. Ii. Agr. vol. ii. p.387.) 

4903. The husbandman of Brabant is careful that his manure should never become parched and dried 
up, by which means all the volatile salts would evaporate. He lays his dung, as often as imssible, close 
to his stables and row-liouscs, and sheltered from the sun. If this cannot be avoided, he contrives to lay 
it under some largo tree, to partake of the shade of its boughs. As a receptacle for their dung, they 
generally dig a pit, five or six feet deep, with sufficient dimensions for tho necessary deposit, from the 
month of March till harvest is over. Tne more opulent fanners are not satisfied with merely digging such 
a pit : they further pave and line it with bricks, that the earth should not absorb any of its parts ; but that 
the thick matter should remain plunged in a mass of stale, increased further by rain. The stables and 
cow-houscs arc paved and sloiicu in such a manner as to communicate with a drain, which conveys all 
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the stale of their cattle towards the dung pit, which, by this ccmtrivance, it keeps constantly supplying.” 
(^Comm. B. Agr. vol. ii.) 

4964. In the application of farm-yard dung to land under tillage, particular attention 
is paid to tlic cleanness of the soil ; dhd to use it at a time when, fiom the pulverisation 
of the ground, it may be most intimately mixed with it. The most common time 
of manuring with farm-yard dung is, therefore, either towards the conclusion of the 
fallowing operations, or immediately before the sawing of fallow crops. If no dung 
can be procured but what is made from tlie pr^u^ t of the farm, it will seldom be 
])ossiblc to allow more than ten or twelve tons to every acre, when tlie land is managed 
under a regular course of white and green crops ; and it is thouglit more advantageous 
to repeat this dose at short intervals, than to give a larger quantity at once, and at a more 
distant period in proportion. (Geiiei'al hejiort of Scotland, vol. ii. p. 517.) Farm-yard 
dung, it is well known, is greatly reduced in value by being exposed to tlie atmosphere 
in small heaps, previously to being spread, and still more after being spread. Its rich 
juices are exhaled by the sun, or washed away by the rains, and the residuum is com- 
paratively worthless. This is in an especial manner the case with long fresh dung, the 
far greater part of which consists of wet straw in an entire state. All careful fanners, 
accordingly, spread and cover in their dung with the plough, as soon as iiossible after it 
is brought on the land. 

The use of fresh dung is decidedly opposite to the practice of the best fanners of turnip soils ; its 
inutility, or rather injurious effects, from its opening the soil too much, is a matter of experience with 
every one who cultivates drilled turnips on a large scale. As the whole farm-yard dung, on sueh land, is 
applied to the turnip crop, it must necessarily hapiien that it should be laid on m difTereiit stages of putre 
faction ; and what is made very late in spring, ofren after a very slight fermentation, or none at all. The 
experience of the effect of recent dung is accordingly very gcncr.il, and the result, in almost every case, 
IS, that the growth of the young plants is slow , that they remain long in a feeble and doubtful state ; and 
that they seldom, in ordinary seasons, beiiome a full crop, even though twice the quantity that is given of 
short muck has been allowed. On the other hand, when the manure is considerably decomposed, the 
efibets are immediate, the plants rise vigorously, and soon put forth their rough leaf, after which the 
beetle or fly does not seize on them ; ami in a few weeks, the leaves become so large, that the jilants pro- 
bably draw the greatest part of their nourishment from the atmosphere. Thougii it were true, therefore, 
that more nutritive matter is given out by a certain quantity of dung, applied in a recent state, and 
allowed to decompose gradually in the soil, than if applied after undergoing fermentation and putrciac- 
tion, the objection arising from the slowness of its operation would, in many instances, he an insu|>erahle 
one with farmers. lJut tlicrc seems reason to doubt if fresh strawy manure would ferment much in the 
soil, after being spread out in so small a quantity as has been already mentioned ; and also if, in the 
warm ilry weather ot summer, the shallow covering of earth given by the plough would not permit the 
gaseous matters to escape to a much greater amount than if fermentation bad been completed in a well, 
built covered dunghill 

4y6f). Another great ohJertion to the tfsr (ffi esh farm-yard dung is, that the seeds and roots of those 
plants with which it commonly abounds spring up luxuriantly on the land ; and this evil nothing hut a 
cunsidcrablc degree of fermentation can obviate. The mass of materials consists of the straw of various 
crops, some of the grams of which, after all the care that can be taken, will adhere to the straw' ; of the 
dung of dift’erent animals voided, as is often the case with horses fed on oats, with the gram in an entire 
state ; and of the roots, stems, and sei'ds of the weeds that had grown among the straw, cliiver, and hay, 
and such as had been brought to the houses and fold-yards with the turnips and other rodls given to live 
stock. 

4967. The degree if decomposition to which farm-yard dung should arrive ^ before it can l^e dccmeil a pro- 
fitable manure, must depend on the texture of the soil, the nature of the plants, and the time of it.s 
application. In general, clayey soils, as more tenacious of moisture, and more benefited by being ren- 
dered incuhcsivc and porous, may receive manure less dwomposed than well pulverised turnip soils 
require. Some plants, too, seem to thrive better with fresh dung than others, potatoes in particular ; but 
all tl^o sinall-secded plants, such as turnips, clover, carrot.s, &c which are extremely tender in the caily 
stage of their growth, require to be pushed foiward into luxuriant vegetation with the least ixissible 
delay, by means ol short dung. 

4968. IVie season when mariure is applicd,\^ also a material circumstance. In spring 
and summer, whether used for corn or green crops, the object is to produce an imme- 
diate eflcct, and it should therefore be more completely decomposed than may be neces- 
sary when laid on in autumn for a crop wliosc condition will be almost stationary for 
many months. {Siip> Ency* Brit, art. ^gr.) 

4969. The quantity of putrescent manure requisite for each acre of land during each 
year is estimated, by Professor Coventry, at five tons per acre annually. That quantity 
being supplied, not annually, but in quantities of twenty tons per acre every four years, 
or twenty-five tons per acre every five years. ( Quar, Jour, Agr, vol. ii. p. 385. ) 

Subsect. 2. and its Management as a Manure, 

4970. Lime is by far the most important of (he fossil manures ; and, indeed, it may be 
assertdd, that no soil will ever be fit for much which does not contain a proportion of 
this earth, either naturally or by artificial application. Next to farm-yard dung, lime is 
in most general use as a manure, though it is one of a quite different character ; and when^ 
judiciously applied, and the land laid to pasture, or cultivated for white and green crops 
alternately, with an adequate allowance of putrescent manure, its elFects are much 
more lasting, and, in many instances, still more beneficial, than those of faim-yard dung. 
Fossil manures. Sir H. Davy observes, must produce their effect, either by beconaing 
a constituent part of the plant, or by acting upon its more e.ssential food, so as to render 
it more fitted for the purposes of vegetable life. It is, perhaps, in the former of these 
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ways that wheat and some other plants are brought to perfection, after lime has been 
applied, upon land that would not bring them to maturity by the most liberal use of dung 
alone. This being an established fact may be considered one of the greatest importance 
to all cultivators. 

4971. IFith regard to the quarUUy lime that ou"ht to be appUed to d^erent soUsj it is 
much to be regretted that Sir Hun^hry Davy has not tliought proper to enter fully 
into the subject. Clays, it is well Imown, require a larger quantity than sands or dry 
loams. It has been applied accoro^gly in almost every quantity from 100 to 500 
bushels or upwards per acre. About 160 bushels are genendly considered a full dress- 
ing for lighter soils, and 80 or UK) busliels more for heavy cohesive soils. One of the 
greatest advantages arising from the use of lime on gravelly or sandy soils, is its power 
of absorbing moisture from the air, which is in the highest degree useful to the crops in 
dry summers. 

4972. In the applicatum of livie to arable land, there are some general rules commonly 
attended to by diligent farmers, which we shall give nearly in the words of a reepnt 
publication. 

1. As the effects of lime greatly depend on its intimate admixture with ♦he surface soil, it is essential 
to have it in a powdery state at the time it is applied. 

2. Lime havinfj; a tendency to sink in the soil, it should be ploughed in with a shallow Airrow. 

3. Lime may either be fl[)phed to gross land, nr to land in preparation for green croi>s or summer fallow, 
with almost equal advantage ; but, in general, the latter mode of application is to be preferred. 

4k Tame ought not to be applied a second time to moory soils, unless mixed up as a compost, after which 
the land should be immediatmy laid down to grass. 

5. Upon ft-esh land, the eff^t of lime is much superior to that of dung. The ground, likewise, more 
especially where it is of a strong nature, is more easily wrought , in some instances, it is said, the saving 
of labour would be sufficient to induce a farmer to lime his land, wore no greater benefit derived from the 
application than the opportunity thereby gained of working it in a more perfect manner. {General Report 
qf Scotland^ voL ii. p. 536.) 

4973. In liming for improving hilly land, with a view to pasture, a much smaller quan- 
tity has been found to produce permanent and highly beneltcial effects, when kept as 
much as possible near the surface, by being merely harrowed in with the seeds, after a 
fallow or green crop, instead of being buried by the plough. 

4974. The sucees^-ul practice of one of the most eminent farmers in Britain cannot be loo generally 
known in a matter of so great importance to fanners of such land, especially when lime must be brought from 
a great distance, as was the case in the instance to which w'e are about to allude. “ A few years after 1754.” 
says Dawson, ** having a considerable extent of outfield Idiul in fallow, which I wished to liinc previously 
to its being laid down to pasture, and flnding that 1 could not obtain a sufficient quantity of lime for the 
whole in proper time, 1 was induced, from observing the effects of fine loam upon the surface of similar 
soil, even when covered with bent, to try a small quantity of lime on the surface of this fallow, instead 
of a larger quantity ploughed down in the usual manner. Accordingly, in the autumn, about twenty 
acres of it were well harrowed, and then about hily.six Winchester bushels only of unslackcd lime were, 
after being slacked, carefully spread upon each Unglibh acre, and immediately well harrowed in. As 
many pieces of the lime, which had not been fully slacked at first, were gradually reduced to powder by 
the dews and moisture of the earth, to mix these with the soil, the land was again well harrowed in three 
or four <lays thcreatlcr. This land was sown in the spring with oats, with white and red clover and rye- 
grass seeds, and well harrowed, without being ploughed again. The crop of oats was good ; the plants 
of grass sufficiently numerous and healthy ; ana they formed a very fine pasture, which continued good 
until ploughed some years after for corn. About twelve years afterwards, 1 took a lease of tlie hilly farm 
of Grubbet; many parts of which, though of an earthy mould tolerably deep, were too steep and elevated 
to be kept in tillage. As these lands had been much exhau.sted by cropping, and were Aill of couch-grass, 
to destroy that and procure a cover of fine grass, I fallowed them, and laid on the same quantity of lime 
per acre, then harrowed, and sowed oats and grass seeds in the spring exactly as in the last-inentmnc^ 
cxix;riment The oats were a full crop, and the plants of grass abundant Several of these fieldsnave 
been now above thirty years in pasture, and arc still producing white clover, and other fine grasses ; no 
bent or fog has yet appeared upon them. It deserves particular notice, that more than treble quantity 
of lime was laid upon fields acgoining, of a similar soil, but which being fitter for occasional tillage, upon 
them the lime was ploughed in. These fields were also sown with oats and grass seeils The latter throVe 
well, and gave a fine pasture the first year ; but afterwards the bent ipread so fast, that, in three years, 
there was more of it than of the finer grasses,” 

4975. The conclusions which Dawson draws from his extensive practice in the use of 
lime and dung, deserve the attention of all cultivators of similar land. 

1, That animal dung dropped upon coarse benty pastures, produces little or no improvement upon 
them ; and that, even when sheep or cattle are confined to a small space, as in the case of folding, their 
dung ceases to produce any beneficial effect, after * few years, whether the land is continued In pasture, 
or brought under the plough. 

2. That even when land of this description is well fallowed and dunged, but not limed, though the dung 
augments the produce of the subsequent crop of gram, and of grass also for two or three years, that there- 
after Its effbets are no longer discernible cither upon the one or the other. 

a That when this land is limed, if the lime is kept upon the nirfobe of the soil, or well mixed with it, 
and then laid dqwn to pasture, the finer grasses continue in possession of the soil, even in elevated and 
exposed situations, for a great many years, to the exclusion of bent and moss. In the case of Grubbet 
hilks it was observed, that more than thirty years have now elapsed. Besides this, the dung of the ani. 
nuds putured upon such land adds every year to the luxuriance, improves the quality of the pasture, and 
augments the productive powers of the soil when afterwards ploughed for grain ; thus producing, upon a 
benty outfield soil, effects similar to what are experienced when rich infield lands have been long in 
pasture, and thereby more and more enriched. 

4 That when a large quantity of lime is laid on such land, and ploughed down deep, the same efibets 
wifi not be produced, whether in respect to the permanent fineness of the posture, its gradual ameliora- 
tion by the dung of the animals pastured on it, or its fertility when afterwards in tillage. On the con. 
trary* unless the aurfoce is fully mixed with lime, the coarse grasses will in a few years regain possessioa 
of uiesoil, and the dung thereafter deposited by cattle will not enrich the land for subsequent tillage. 

Tjutly. it also appears from what has been stated, that the four-shift husbandry is only proper for very 
rich land, or in situations where there is a ftill conunand of dung. That by far the greatest part of the 
lam; of this country requires to be continued in grass two, three, four, or more years, according to its 
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natural poverty ; that the objection made to thli, via. that the coarse grasses In a few years usurp pos. 
session of the soil, must be owing to the surface soil not being sufficiently mixed with lime, the lime 
having been covered too deep by the plough. (.Farmer* i Magazine, voL xiil. p. 69.) 

Sect. IV, ^Composts and other Manures* 

4976. Mixing far m-^ard dung, in a state of fermentation, with earth, in which there is 
much inert vegetable matter, as the banks of old ditches, or what is collected from the 
sides of lanes, Ac., — will bring this inert, dead ir/httor, consisting of the roots of decayed 
grasses and other plants, into a state of putr^ity and solubility, and prepare it for 
nourishing the crops or plants it may be applied to, in the very manner it acts on peat. 
Dung, however, mixed w^ith earth, taken fVora rich arable fields which have been long 
cultivated and manured, can have no ciTect as manure to other land that the same earth 
and dung would not produce applied separately ; because there is generally no inert 
matter in this description of earth to be rendered soluble. 

4977. Mixing dung, earth, and quick-linu* together, can never be advisable; because 
quick-lime will render some of the most valuable parts of the dung insoluble. ( See 2290. ) 
it will depend on the nature of soil or earth, whether even quick-lime only should be 
ini\ed with it to form compost If there be much inert vegetable matter in the earth, 
the quick-lime will prepare it for becoming food for the plants it may be applied to ; but 
if rich earth be taken from arable fields, the bottoms of dung-pits, or, in fact, if any soil 
full of soluble matter be used, the quick-lime will decompose parts of tiiis soluble matter, 
combine w ith other parts, and render the whole mass less nourishing as manure to plants 
or crops than before the quick-limc was applied to it. Making composts, then, of rich 
soil of this description, w'ith dung or lime, mixed or separate, is evidently, to say no 
more of it, a wMste of time and labour. The mixture of earths of this dcseription with 
dung produces no alteration in the component parts of the earth, where there is no inert 
vegetable substances to be acted on ; and the mixture of earth full of soluble matter w'ith 
dung and quick-lime, in a mass together, hfis the worst cflects, the quick-lime decom- 
posing and uniting with the soluble matter of the earth, iis w^ell as that of the dung ; 
thus rendering both, in every case, less eflicient as manures, than if applied separately 
from the quick-lime, and even the quick-lime itself iiiferior as manure for certain soil-s 
than if it had never been mixed with the dung and earth at all. {Farmer's Magazine, 
vol. XV. p. 351.) 

4978. Mixing dung in a state rf fermentation with pent, or forming what in Scotland 

arc called Meadowbank middens (2241.), is a successful mode of increasing the quantity 
of putrescent manure. The peat, being dug and partially dried, may cither be carted 
into the farm-yard and spread over the cattle court, there to remain till the whole is 
carted out and laid upon a dunghill to ferment ; or it may be mixed up with the farm- 
yard dung as carted out. If care be taken to watch tJie fermenting process, as the 
fire of a clay-kiln is watched, n few^ loads of dung may be made to rot many loads of 
peat. Adding lime to such composts doc.s not in the least promote fermentation, 
while it renders the most valuable parts of the mass insoluble. Adding sand, ashes, 
nr earth, w ill, by tending to consolidate the mass, considerably impede the progress of 
fennentation. • 

4979. Bone manure. Crushed bones w^ere first introduced to Lincolnshire and York- 
shire, about 1800, by a bone merchant at Hull; and the efiect lias been, according to a 
writer in the British Farnu'r's Magnzinje, vol. iii. p. 207., to raise wild unenclosed shcep- 
, walks from 2s. 6d. or 5s. lo lOi. 6d or 20^. an acre. The quantity at present laid on 
is 12 bushels per acre drilled in, in the form of dust, with turnip seed. The turnips are 
fed ofl‘ witli siiccp, and succeeded by n com crop, and by tw'o crops of gra&s. It seems 
to be generally admitted, that bone dust is not beneficial on wet retentive soils, as con- 
tinued moisture prevents decomposition ; but in all descriptions of dry soils it never fails 
of success. On the poor soil, or chalk or lime-stone of tlie woolds of Lincolnsltire and 
Yorkshire, the turnip crops arc said to equal those of any part of England ; and the barley, 
thougli coarse, to produce a greater quantity of saccharine matter than even the bright^t 
Norfolk samples. {Brit. Farm. Mag. vol, iii. p. 208.) 

4980. The Doncaster Agricultural Association apf>ointcd a committee, in 1RS8, to make enquiries, and 
report the result of them, on the d)se and advantages of bones as a manure. The report is fiiU of interest, 
and highly satisfactory as to the great value of this species. Tho following is a summary of deductions 
from the details collected : — 

1. That on drv sands, lime-stonc. chalk, light loams, and peat, bones form a very highly valuable ma. 
nure ; they may be laid on grass with great good efibet ; and, on arable lands, they may be laid on fallow 
for turnips, or used for any of the subsequent crops. 

fL That the best method of using them, when broad-cast, is previously to mix them up with earth, dung| 
or other manures, and let them lie to ferment 
9L That if used alone, they may either be drilled with tho seed or sown broad-cast 
4i. That bones which have undergone the process of fennentation are decidedly superior to those which 
have not done so. 

5. That the quantity should be about 25 bushels or dust, or 40 bushels of large, increasing the quantity 
if the land tie Impoverished. 

6 That upon days and heavy loams, it does not yet apjwar that bones will answer. 
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4981. Satti nitrcy and other maJiures have been already treated of in Part II. at sufficient 
length. It is clear that both salt and nitre may be advantageously used in many cases. 
Nitre continues to be a good deal used in Hertfordshire, on which it is sown at the rate 
of cwt. per acre. It has been tried at this rafe in Scotland to wheat and to grass, 
and, the effect is said to have been wonderful. Salt has been extensively used with almost 
every crop at different rates, from 20 to 40 bushels per acre ; and it appears in many, if 
not in most, cases to have proved useful. {Quar. Jour. Agr. vol. i. p. 208., and Highl. 
Soc* Trans, vol. i. p. 147.) \ 


Chap. II. 

Culture of the Cereal Grasses. 

4982. The com crops cultivated in llritain are, wlic'^, rye, barley, and oats. Other 
culmiferous plants, as the maize, millet, and rice, have been tried with partial success in 
warm districts, but they have no chance of ever becoming genenii in our climate. 7’he 
best description of the different species and varieties of Cercalia culuvated in Europe 
will be found in Metzger’s Eurojjceische Ccrealienin liolanischer und LandwirUischaftlicher 
Hinsicht, ^c. Heidelberg, 1824. Folio, 20 plates. The plates are exceedingly well exe- 
cuted ; and there are popidar as well as scientific descriptions, w ith synonyms in all the 
European languages. 

4983. On the culture of cidmferous plants^ a few general remarks may be of use to the 
young farmer. Culmiferous plants, particulaily wheat and rye, like most others, have two 
sets of roots. The first originate with the germination of the grain, are always under 
the soil, and arc called the seminal roots ; the second spring from the first joint w hich is 
formed near the surface of the soil, and from that joint strike down into the soil ; these 
are called the coronal roots. The coronal roots appear chiefly intended for drawing 
nourishment from the soil; and, as Professor Martyn has observed, are judiciously placed 
for this purpose, the richest part of all soils being t)n or near the surface. These fibres 
are of larger diameter, more succulent, and never so long as the seminal. From these 
facts, as to the roots of culmiferous plants, some important hints may be derived regarding 
their culture. The use of stirring the surface in spring to facilitate the extension of the 
coronal roots, is obvious; the immediate effect of a top-dressing is also apparent, and 
also that manures may be ploughed in too deep to give the full amount of their bene- 
ficial effects to corn crops or grasses. Sageret, a scientific French agriculturist, proved 
experimentally, that where any of the grains or grasses are etiolated immediately after 
germination, by growing too rapidly, or by being sown too thick or in too warm a sea- 
son, the first Joint from which the coronal or nourishing roots spiing is raised above the 
ground, and in consequence either throws out no roots at all, or so few as to nourish it 
imperfectly ; in which case it either dies before it comes into flower, or before the seed is 
matured. {Mem. dc la Soc. Ag. de Smne, tom. ii.) 

4984. Whether corn ought to be soum broadcast or in drills, is a question which has 
given rise to considerable discussion. The cultivation4n rows of such plants as admit 
of intertilLage during the summer months, is known to supersede the use of a summer 
fallow on lighter soils. “ In truth, the row culture of certain green crops is one of 
the greatest improvements of modem agriculture, and should be extended by every 
effort of instruction and example. Ily no other means yet known to us can so large 
a produce be raf.sed from land under constant tillage, so beneficial a rotation of crops 
be adopted, or so great an economy be practised in the application of manures. But, 
while the advantages are thus apparent with regard to the application of this species 
of culture to our preparatory green crops, it docs in no degree follow that advantages 
equally great will result from its apiilication to our crops of white corn. The analogy, 
as it regards the nature of the plants which fonn the subject of cultivation, docs not hold. 
The cereal grains send forth numerous shoots or suckers, and the goodness of the crop 
mainly depends on the vigour and number of the shoots which they send forth. ^ The 
other kind of cro])s do not, generally speaking, tiller like wheat, barley, or oats, but rise 
from one stein^ Reasoning from these principles, we should infer that the former class 
of plants should be cultivated in that manner in which they arc best suited to summer 
tillage ; that is, in rows : the latter in that manner in which the seed is most equally de- 
posited in the upper stratum the soil, which is in broadcast. The opinions, however, 
of intelligent agriculturists are not agreed as to the superiority in practice of the broad- 
cast over the row system, even as it relates to the cereal grains. The farmer of Nor- 
folk, or of the light soils of Sussex, will contend as strenuously for the superiority of the 
row sjTstem as the farmer of East Lothian for the broadcast system ; and each may be 
right as it regards tlie application of the principle to the circumstances of his own 
situation. The question winch is to be settled, however, is, — Which of the two systems 
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is to be regarded as the rule in husbandry, and which the exception ? Now, — independ- 
ently of the circumstances just adverted to, and judging only from the greater extent to 
which the broad-cast system is carried on in the country ; from the fact of the row system 
having declined in favour in districti# where it had once been most extensively practised ; 
and from its having recently ceased to make progress in general practice, — wc should be 
inclined to hold that, with respect to the cereal gmins, the rule of agriculture is the 
broad-cast system, and the exception the row s^cem. The cases falling under the 
exception may be, and doubtless are, very numerous and important. There are many 
light soils in w^hich the seeds require to be deposited at a considerable and equal depth, 
and this the drill-machine ctfccts better than sowing on the surface ; and there are many 
thin cold clays which tend to throw out the plants, the best remedy for which is thought 
to be deep sowing.” 

4985. The sowing of corn om the hand^ “ however, is known to be attended with some uncertainty ; 
being de[)endcnt lor the accuracy of the execution iiiion the skill and attention of the sowers. The regu- 
larity of the work is also aft'ected by winds ; and, unfortunately, the means rarely exist of detecting the 
degree of inaccuracy in the work until too late to correct it.” As a remedy for these inconveniences, we 
liavc already described a broud-ea.>.t hand drill (2576 ). and shall here intro<Iiicc a horse machine for the 

same purpose 7C2o. h ), that has been 
for some years employeil m “ the agricul- 
turc of Northumberland, North Durham, 
and some of the southern counties of Scot- 
land, for sowing broad-cast. As it regards 
economy alone, little {icrhaps is eHbetod by 
the employment of this machine . its recom- 
mendations are the regularity and certainty 
with which it performs the work, and tlic 
rendering of the execution indeiiendent of 
iinskilfiiincss or want of rare in the ope- 
lutor ” (Quar. Jour. Agr. voL ii. p. 250.) 




** A man and a horse with this machine will sow between 25 and 90 acres in a day. The regular manner 
in which the seed is disseminated renders loss seed necessary than in the common method of sowing by 
the hand. Besides the advantages arising ft-om a saving of seed, the greater regularity, as it regards their 
distance fVom each other, with which the iilants spring up, generally renders the crop superior to that 
sown in the other way. The machine has been describe as adapted to the sowing of the common sorts 
of grain, but it it equally well calculated for sowing the cultivated grasses. '* Jour. Agr. voL ii. 

p.254.) 

4986. The preservation of com after it is threshed and cleaned is generally effected in 
granaries, where the grain is kept well ventilated by passing it frequently from one floor 
to another, or through winnowing machines. 

4987. It has been proposed and attempted in France to preserve it in pits or dry cells at an equal tem- 
perature, and' included ft-om the atmosphere; but Uic experiments now going on for this purpose, more 
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eBpecially by M. Ternaux at St Ouen, near Faria, are not yet aufHclently matured to enable ua to lay any 
uaefUl result before the public. That com has been so preserved in former ages, and that to a considerable 
extent, is beyond a doubt ; and It is equally certain that in the interior of Afirica, among the CaffVes and 
other nations, as well as in the south of Russia, in Turkey, and in Egypt, the practice is still employed on 
a small scale. 1 1 may be doubted, wc think, whether, with th^ present population of Europe, it could ever 
be generally adopted. 

4988. Preservation qf corn m siloes. Some account of the opening of a siloe was lately read to the 
Agricultural Society of Pans. ** Tlie place ^'onsisted of an icehouse, and the grain when put in was of 
the finest appearance, perfectly dried, and in excellent condition. The door had been hcnnctically sealed ; 
and yet, when opened, a considerable thickKess of the ina8.s of corn was found destroyed by weevils, the 
latter being in such quantity as to occasion a.i elevated temperature. As part of the same corn had been 
perfectly well presorveil in other siloes, the c mse of this deterioration was sought fori^nd a hole was 
found in the lower part which had been made by mice, and which, by admitting air in sulnclent quantity, 
had allowed the weevils originally in the corn to live, and increase their numliers to the degree mentioned. 
After some observations upon experiments which showed that insects could live for a very long time in 
vitiated air, a committee was named to ascertain the requisite state of the air, and the circumstances 
connected in the enquiry with the preservation of grain in these repositories. At another meeting of the 
society, M. Hachette deseribed the method proposed by M. Clement to prevent the destruction of corn by 
wccviU. It 18 foundeil upon a fart observed by him, that these insects cannot live in an atmosphere which 
contains less than a certain^roportion of moisture. He therefore proposes that the corn should be subject 
to a continued ventilation or air dried by passing over quick-lnne eliloridc of calcium All tlie weevils 
originally in the corn would thus be quickly destroyed.” {Hecucil Ind^istricly vol. xn. p. S508.) . 

4989. The preservation qf corn in the north of Bussta may dci>erve notici- move as matter of curiosity, 
and for supplying ideas on the subject, than for imitation The corn i.s dried Ip small ovens or chambers, 
which communicate with a larger chamber or oven by small tubes that enter the smaller chambers at the 
top. The oven is then filled with straw closely pres*)ed, which is lighted and left to consume during the 

^night Next morning the rorri is taken ftom the smaller chiimbers, the smoke from the ovens having 
'passed into them and perfectly drictl it This practice has several advantages : the corn is lighter to move, 
and is kept much easier, without requiring to be constantly turned, being preserved from vermin by the 
smoky taste communicated to it by the straw, which does not quit it until it has passed through the mill 
The com intended to be kept for any length of time is put into pits, in shape like a bottle, sufficiently higfi 
for a man to stand erect in, which arc dug in elevated pl.ices with a clayey soil. When they are dug a 
fire is lighted for four and twenty hours, which forms a hard trust round the pit. The interior is lined 
with the bark of the birch tree, fastened with wooden nails. Some straw is then put at the bottom, upon 
which the corn is placed, and more straw at the top, the mouth of the pit being then closed with a wisp of 
straw in the form of a cone. Each pit contains from twenty-five to one hundred tchetverts, and the grain 
in them will keep for twenty years without being injured. {Bibliulh. Univer. de Geneve ) 

4990. The uses to which the straw of corn may be applied wc various. Besides food 
for cattle, Utter for animals, thatch, &c., it is bleached and plaited into ribands for forming 
Iiats, and bleached, dyed of different colours, split, and glued to flat surfaces, so as to 
form various works useful and ornamental. Paper is also made from straw ; and the 
same pulp which forms the paper may be moulded into all the forms given to papier 
mach^, medallion portraits, embossed works, ^fec. Whoever wishes to enter into the de- 
tails of tlie great variety of articles that may be manufactured from straw, should consult 
the Dictionnaire Technologiquct art, Faille; or an abridged translation of a part of the 
article in Gill’s Technological depository, vol. vi. new series, p. 228. 

4291. The diseases peculiar to the cereal grasses have been included in the diseases 
common to vegetables in general. (1671.) They are chiefly the smut, the rust, the 
mildew, and the ergot ; and wc shall notice them more at length under the different spe- 
cies of com which are most subject to suffer from them. 

4992. The practice qf reaping com before it is perfectly ripe originated in France, and 
has lately been recommended by M. C^et dc Vaux. 

4993. Com reaped eight days before ike usual time^ this author says, has the grain fuller, large*-, finer, 
and better calculated to resist the attacks of the weevil. An equal quantity of the corn thus renpeJ, with 
corn reaped at the period of maturity, gave more bread, and of a better quality. I'lic proper time fur 
reaping fs that when the grain, on being pressed between the fingers, has a doughy appearance like the 
crumb of bread just hot from the oven, wnen pressed in the same manner. I'Iub docs not seem to agree 
altogether with the experience of some agriculturists in the Carsc of Gownc, Perthshire, where oats in- 
tended to be made into meal are always found to yield most when allowed to stand as long as possible. 
Corn for seed, however. It is acknowledged by the same a^icultunsts, will answer the puri>ose perfectly 
though cut before folly matured. {Perth Miscellany ^ voL i. p. 41.) If the doctrine of Cadet dc Vaux be 
confined to wheat, it may be perhaps considered as confirmed by the following passage from Waistell : — 
** It is well known," he observes, " that wheat produces the most flour and the sweetest bread when 
threshed out before it has been stacked ; and as all com is more or less injured in both these respects, ae- 
cordingly as it is more or less heated in the rlck^ it would be highly desirable totally to prevent its heating 
or beoDming musty, in the ricks. In wet harvests it is sometimes impossible to eet corn sufficiently dried ; 
and we see that even in hot and dry harvests, sue! as that of 1819, a great deal of com is sometimes spoiled 
in the ricks ; we should, therefore, be extremely cautious to have com well dried in the field, the ricks 
made of a moderate size, and raised off* the ground, to admit the air to circulate under them, with chiin- 
neys to allow a current of air to pass upwards through them, to carry ofT the hot and musty air fl-om the 
centre of the rick, which, without such a chimney, has its tendency to heat four.fold neater than one 
with a chimney. Chimneys being easily made, and so beneficial, it were to be wished that they were in 
general use." {WaisteWs Designs for Agr, Buildings, p. 101.) 

4994. Fors'vd cam, it not only appears that unripe grain is preforable, but even that mildewed wheat 
and oats answer perfectly. Mr. S. Taylor, the editor of the Country Times, and formerly an extensive 
former, has been In the practice of sowing from 100 to 130 acres of wheat annually for SO years and up. 
wards. ** Hie seed was invariably chosen, not from the best and plumpest, but the thinnest and most 
mildewed seed." He has seen tnc most beautiful samples of wheat produced fVom seed of the most 
ordinozj description. {Country Times, March 22. 1830.) In Perthshire, the same is stated with respect to 
oats. yPerHt MistxUany, voL i. p. 41.) 

The methods of reaping com are various. The most general mode is by the 
sickly filready described (2482. and 2483.) ; the scythe is also used, more especially 
for b^ey8hd oats; and a reaping machine (2737.) is beginning to be used in some 
jjliula. lof Scotland ; in which country an effectual bean-reaping machine (2740.) was 
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in use many years aga A method of mowing com much practised in the county 
of Durham, and possibly Yorkshire, has lately been introduced into Northumberland, 
but does not appear to make much progress, the low priced Irish reapers doing the work 
so much more neatly and with lt%s waste, though it costs more money to the owner. 
The scythe has a cradle similar to that described ^405.) ; it is handled and used did'er- 
cntly from the bow and grass scythes, and has onlv one short handle or << nib ’* on tlie 
“ sned,” or long handle, for the right hand; the^ci'l grasps the “ sned ” with the palm 
upwards : this enables the mower, who generally mows “ from tlie corn,'* to bring the 
back of the%cythe and cradle to the ground, add leave the cut corn in a beautiful state 
fur being put into sheaves. A good workman can do two, and some three acres a day ; 
they charge about 5s. per acre for mowing, binding, and stocking (shocking) : this prac- 
tice may be advantageously followed wherever the crop is not stricken down by mins, 
particularly barley crops, (C. near Alnwick^ in Card. Mag. vol. vi.) 

4996. Frosted corUi like frosted seeds of any sort, may be detected by dissection and 
comparisoii with unfrosted corn. By frosted corn is to be understood corn that has been 
frozen on the plant before it was perfectly ripe, in consequence of which the germ of 
the future plant or vital part of the seed is deprived of its vitality by the expansion 
produced by the freezing of its watery parts. 

4fW7. Fi osted oats. The oat being one of the latest corns, and a corn of cold rather than of warm 
countries, i:s more liable to be frozen than any other; but (ortuiiatcly, also, frozen oats are more easily 
detected than either frozen wheat or barley. The Itev James Farquharson, who has paid much attention 
to this subject, and written an elaborate article on it in the Fatnin 's Magazine (vol. xii )\ observes, that 
every kernel, when strqiped oi the husk, will be found to exhibit the appearance of a groove on one side. 
If the bottom ot the groove has a smooth clear translucent appearance from end to end , if it is not 
much slirunk into the substance of the kernel; and il the kernel splits with diilieulty in its direction, 
then we may pronounce the vital part ot the seed to be free from injury by frost. If, on the contrary, 
there is a black speck seen in the groove at the root end of the kcjrnel ; il the groove cuts deep into the 
kernel, so that it may be split in that direition ; and if, when the kernel is so split, the hlaqknoss, arcom. 
panied with a rotten sc.ily appearance, is seen extending from end to (‘iid at the bottom of the groove, 
then the vitil part or liiture plant may be pronounced entirely iiiiht for being used as seed. 

4998. Frostt'd bmlry The nature of the injury that rqxMiing barley suft'ers from fiost is similar fo*tbat 
suffered by oats. Tlie husk' ol barley, like tliat ol oats, consists of two unequal pints; the small part 
covering tin* groove of Ihe kernel. In sound grain, when dry, tlic hull is firmly atticheil to the kernel ; 
but in frosted gram the small part of the hull becomes loose, and feels soft on being pressed ; and if, in 
such grain, this part of the hull is stripiied away, a blackness and rottenness, resembling that in Irosted 
oats, will be seen in tlie bottom of the groove In frosted barley tlie husk becomes loose all round the 
root end , but, as this is a circumstance that is occasionally observed likewise in barley that was never 
exjiosed to frost, itcerfainly sometimes arises from other causes, — perhaps from wet ; and this, unless the 
gram has germiuateil, does not remler it unfit for seed or malting. The only sure mark of damage from 
frost is the blackness and rottenness in the liottom of the groove. 

4999. Frosted wheat. Uiion an attentive inspection of wheat that has been c\po«ed to the frost, it will 

be observed that in a large proportion of grains there is a rotten scaly appearance where the embryo of 
the plant is attached to tlie cotyledon or mealy part of the grain ; that fhe groove is much deener than in 
wheat that was saved before the frost ; and thtit (he grains are easily split m its diiection. From this it 
is inferred that wheat, in its ripening stage, sutlers from frost an injury of the same nature with that sus- 
tained by oats and barley. {Farm. Mag. vol. xix.) > ^ 

5000. The nutnlive j/rodiicts of the plants to be treated of in this section, are thus given 
by Sir H. Davy, 


Systematic Names. 

English Names. 

The quantity analysed, of each sort 1000 
pans. 

Whole 
qiiaritity 
OI soluble 
or iiutn- 
tive mut- 
ter. 

Mucilage 
or starch. 

.Saccha- 
rine mat- 
ter or 
sugar. 

(jluten or 
albumen. 

Extract, 
or matter 
rendered 
insoluble 
during 
theouera- 
tlcn. 

Triticum hybdrnum 

Middlesex wheat, average crop - 

955 

765 


l‘X) 


Kstlvum 

Spring wheat ... 

940 

7(X) 

— 

2<10 



Mildewed wheat of 1806 

210 

• 178 

— 

32 



Blighted wheat of 1804 

RW 

520 

— 

130 i 



Thick-skinned Sicilian wheat of 1810 

955 

725 

— 

2.‘X) 



Thin-skinned Sicilian wheat of 1810 

961 

722 

— 

239 



Wheat from Poland - - - 

950 

7.50 

— 

200 



North American wheat 

955 

730 

— 

225 


ffdrdeum vulg^re 

Norfolk barley ... 

920 

790 

70 

60 


dvina satlva 

Oats from Scotland ... 

743 

&41 

15 

87 


deckle cerekle 

Rye from Yorkshire ... 

792 

645 

38 

109 



Sect. I. Wheat. — Triticum h. ; Tridndria Digi/nia'L.f and Graminea J. Fromentt 
Ft, ; Weitx^ Ger. ; Granot Ital. ; and Trigo, Span. 

5001. Wheat is by far the most important (fthe cereal grossest the flour made from its 
grains or seeds, from the quantity of gluten tliey contain, making the best bread in the 
world. A greater proportion of mankind are nourished by rice than by wheat, but 
there is no grain which comes near wheat in its qualities for bread-making. Rice 
and maize are comparatively unfit for it, and oats, barley, and rye but imperfectly 
adapted. Rye, however, comes nearer to wheat in its bread-making qualities than any 
other grain. 

5002. Of vuhal country wheat is a nativer is totally unknown ; it has been supposed 
indigenous to Asia and Africa, and unquestionably it is more likely to belong to these 
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ports of the world than any other ; but all that can be advanced on this subject is con- 
jecture. Wheat, with the exception it is said of some parts of the soutliem coast of 
Africa, is cultivated in every part of the temperate and torrid zones, and in some places 
as high as 2000 feet above the level of the sea. It 'has been grown from time imme- 
morial in Britain, but in few places at a greater elevation than 600 feet. Of course 
the elevation to which any plant can be cultivated always depends on the latitude of 
the situation. ^ 

5003. Sjjecies and varieties. (Jig. 72^.1 Botanists reckon seven species of Triticum, 
wliich are or may be cultivated for their 'grains, besides many varieties and 4bub varieties 
of those in common culture. The species or subspecies arc, 

1 • ZYfticuin lesUTum, Summer wheat or iprliy; wheat (a). a IVfticum ixiloiiicum, Polish wheat (<). 

2. hybtfmunij Lammas wheat (^V 6. Spoil whiMt (/j 

3. comp<isituni, Egyptian wheat (c). 7. moTio(.k5cruin. One grained wheat (g). 

4 . tdrgldum, TurgTd wheat (d) 



The first, second, fourth, and fifth sorts are by many botanists considered as only 
varieties, and it it is doubtful whether the third and sixth may not be the same ; the 
seventh has all the marks of a distinct species, but it is very questionable whctlicr, if 
much cultivated, it would always continue to produce one rovr of grains. 

5004. The spring or summer wheat (a), Blh tie Mars, Fr , is distinguished from that generally sown, by 
Its narrower ears, longer beards, smaller grains, and shorter and more slender straw, and also by its 
inability to endorc our winters. It is commonly sown in April, or even so late as May. It was known to 
Parkinson in KkiO', but has never been much cultivated, except in Lincolnshire. It was tried and given 
up in Northumberland and Mid Lothian, and also in some counties near London. Many varieties of 
.summer wheat were transmitted a few years ago to the president of the Board of Agriculture from the 
Agricultural Society of Fans, for the purpose of experiment, and were divided among several distinguished 
agriculturists, {Comnu to the Board of Agr.^ vol. vii. p. 11.) ; but there has not yet been time for establishing 
their comparative merits, or their adaptation to the elimate of Britain. Summer, nr, as it is often culled, 
spring, wheat has however been long and extensivelv cultivated in some parts of England, particularly m 
Lincolnshire; and it is probable may be found .n valuable crop in the southern counties ; but the trials 
that have been made in the north, do not seem to entitle it to a preference over winter wheat sown in 
spring, or even oats or barley, in that climate. 

5005. Of the winter or common wheat (5), Froment blanCt Fr., there are a groat number of varieties. 
Professor Martyn, in Miller’s Dictionary ^ has described forty-nine sorts, and Profc.ssor Thacr speaks of a 
hundred, but affirms that those who describe them know nothing about them, and in all probability 
include one sort under diflbrent names. All tlie varieties may be reduced .to two, the white, and the 
brown or red rained. As subvarieties, there arc the bearded and beardless, the W'oolly-rhaffbd. and thin 
or hairy chatIM, both of the reds and whites. To these lonie add another variety, which is the spring- 
sowing common wheat. It is stated by those who maintain that this variety exists, that through long 
sowing the progeny, after a number of generations, acquires a habit of coming earlier into blossom than 
seed from wintcr.sown grain. This we think very i'^ely, but are not aware that the variety is distinctly 
known by any recognisable marks in the plants. 1 he red or brown wheats are universally considered 
more hardy than the white, but as yielding an inferior flour : the woolly-white is supposed to yield the 
best dour; but woolly-cbalfed wheats arc considered more liable to the mildew than any other. 

5006. The Egyptian, or many-spiked wheat (c), Bli de miracle ou de Smyrne, ¥x., the turgid grey 
pollard or duck-bill wheat (d), and the Polish wheat (r), may, for all agricultural purposes, be considered 
only varieties of the common winter wheat. They are cultivated in a few places in England, and seeds of 
them tasty be procureil ft-om the public botanic gardens ; but they are*>n bttle estimation. 

5007. Spat wheat (/), the Epautre of the French, is known by its stout straw, which is almost solid* 
and by its strong pikes, with chaff partially awned. the awns long and stiff. The chaff adheres so closely 
to the grain as not to be separated without great difficulty. This grain, as we have seen, is a good deal 
sown in the south of Europe. In France it is sown in spring, on land too coarse for common wheat, and 
it ripens in July and August. It is the principal wheat sown in Suabiu and the north of Hwitzerland; 
and Is a good deal sown In Spain. The grain is light, and yields but little flour ; but it is said to contain 
a larger portion of gluten than common wheat, and for that reason is recommended as superior to any 
other in pastry and confectionary. Tt is not cultivated in Britain. 

5DU8. The one.grained wheat (g), PetU inautre^ Fr., is known by its small thin spike, and single row of 
grains ; the leaves and straw arc remarkably small, but very hard : and the plants tiller very much. It is 
chiefly cultivated in the mountainous parts of Switzerland, where its straw, like that of the former species, 
is much usM for thatching, llic gram makes a brown fight bread; but its great excellence, according 
to Villan, is for gruel. 



Biot VI. WHEAT. " ffl3 

5009. To procure new varieties of wheaitt the ordinary mode is to select from a field 
a spike or spikes from the same stalk, whicli has the qualities sought for ; such as larger 
grains, thinner chaff, stiffer strain, a tendency to carlincss or lateness, &c. ; and picking 
out the best grains from tliis car t>r ears, to sow them in suitable soil in an open airy 
part of a garden. When the produce is ripe, select the best cars, and from these the 
best grains, and sow tliese, and so on till a bushpl or more is obtained, which may then 
be sown in a field apart from any other wheat, ylo tliis way, many of the varieties of 
our common winter wheat have been obtained ; as the hedge- wheat which was reared 
from tlie produce of a stalk found growing in^a hedge in Sussex, by one Wood, about 
1790. Other varieties have assumed their distinctive marks from having been long 
cultivated on tlic same soil and climate, and take local names, as the Hertfordshire red, 
Essex wliite, &c. 

5010. Manhatt^ (Yorkshire) mentions a case in which a man of accurate observation, having in a piece 
of wheat perceived a plant of uncotninon strength and luxuriance, difflising its branches on every side, 
and setting its doitcly-Murrounding neighbours at defiance, marketl it ; and at harvest removed it sepa. 
rately. Thu produce was 15 ears, yielding tKH grains of a strong-bodied liver.coloured wheat, difibring, in 
general ai)])earaiice, from every other variety he had seen. The chaff was smooth, without awns, and of 
the colour of the grain ; the straws stout and reedy. These 604 grams were planted singly, nine inches 
asunder, filling about 40 square yards ol ground, on a clover stubble, the remainder of the ground being 
sown with wheat in the ordinaiy way ; by winch means extraordinary trouble and destruction by birds 
were avoided. The produce was tw'O g.illons and a half, weighing SO^lbs. of prime grain for seed, besides 
some [tounds fdr .seconds. One gram produced 55 ears, yielding 1!?55 grains ; so that the second year’s pro. 
duce was sufficient to plant an acre of ground. What deters farmers fi-ora improvements of this nature is 
probably the mischievousness of birds; from which atharv'est it is scarcely possible to preserve a small 
patch of corn, especially in a garden or other ground situated near a habitation ; but by carrying on the 
inipruvemcnt in a field of corn of the same nature, that inconvenience is got rid of. In this situation, 
however, tlie botanist will be apprehensive of danger from the floral farina of the surrounding crop. 
But fiom what observations Marshall has made he is of opinion his fears will be groundless. No evil of 
this kind occurred, though the cultivation ot the almvc variety was earned on among whtie wheat 

5011. But the must sydematic mode of proem me netv i>artcttt's\ is by crossing two sorts, as in breeding; 
that is, by impregnating ttic female organs of the blossoms of one ear with the fecundating matter or 
pollen of the male organs of the blossom of another variety of a different quality. Tlius, supposing a 
farmer was in the habit of cultivating a very good variety, which lie wished to render somewhat earlier, 
let him procure In the blossoming season, from a very early soil, some spikes of an early sort just coming 
into blossom ; and let him put the ends of these m water, and set them in the shade so as to retard their 
fully blossoming till the plants he has destined to become the females come into flower. Then let him cut 
out'all the male organs of the latter, before they have advanced so far as to impregnate the stigma; and, 
having done this, let him dust the stigma with the blossoming ears of the early or male parent The 
impregnated stalks must then be kept apart from other wheats that the progeny may be true. When the 
grams ripen, let him sow the best, and from the produce, when npe, select the earliest and finest qnkes 
tor seed l^ot him sow these, and repeat the choice till he procures a bushel or two of seed. This oper- 
ation hcis been successfully performed by T. A. Knight (16.x5) ; and though it may be reckoned too delicate 
for farmers iii general, it w'lll lie looked on by the philosophical agriculturist as not improbably leading to 
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5012. The propagation of wheat by transplanting may be employed to expeiiitc the progress of cultivat- 
ing a new variety of ascertained excellence. To snow what may be gained in time by this mode, we shall 
quote from Tlie Philosophical Transactions an account of an experiment made by C. Miller, son of the 
celebrated gardener of that name, in 1766. On the 2d of June, Miller sowed some grains of the common 
rctl wheat ; and on the 8th of August, a .single plant was taken up and separated into 18 parts, and each 
part planteil separately. These plants having pushed out several side shoots, by about the middle of 
September, some of them were then taken up and divided, and the rest of them between that time and 
the middle of October, This second division produced 67 plants. Thc«e plants remained through the 
winter, and another division of them, made about the middle of March and the 12th of April, produced 
500 plants They were then divided no further, but permitted to remain. The plants were, in general, 
stronger than any of the wheat in the fields Some of them produced upwards of 100 ears from a single 
root Many of the ears measured seven inches in lengtli^ and contained between 60 and 70 grains. The 
whole number ot ears winch, by the process above mentioned, were produced from one grain of wheat, 
was 21,109, which yielded three pecks and three quarters of clean corn, the weight of which was 47lb8. 
7 ounces ; and, from a calculation made by counting the number of grains in an ounce, the whole number 
of grains was aboflt 386,840. By this account we find, that there was only one general division of the 
plants made in the spring. Had a second been matle. Miller thinks the number of plants would have 
amounted to 2000 instead of 500, and the produce thereby much enlarged. 

5013. In making a choice from all the species and varieties 'which we have named, the 
thin-skinned white wljcats are preferred by all the best British farmers w^hose soil and 
climate are suitable for this grain, and for sowing in autumn. In late situations, and 
less favourable soils and climates, the red varieties are generally made choice of ; and 
these are also generally preferred for sowdng in spring. Kcd wheats, however, are con- 
sidered as at least fifteen per cent, less valuable than the wliite varieties. No subvariety 
ever continues very long in^oguc ; nor is it fitting tliat it should, as degeneracy soon 
takes place, and anotlicr and better is sought for as a successor. Hence the only re- 
commendation we can give, as lo the choice of subvarieties, is, to select the best from 
among those in use by the best farmers in the given situation, or nearest well-cultivated 
district. 

5014. The soils best adapted for the culture of wheat, are rich clays and heavy loams; 
but these are not by any means the only description of soils on which it is cultivated. 
Before the introduction of turnips and clover, all soils but little cohesive were thought 
unfit for wheat ; but, even on sandy soils, it is now grown extensively, and with much 
advantage, after eitlicr of these crops. Tlie greater part of the wheat crop throughout 
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Hrittdn, howeyer^ is probably still sown upon fallowed land. When it succeeds turnips 
consumed on the ground, or clover cut for hay or soiling, it is commonly sown idler one 
ploughing. In l&otland, when wheat is to be sown after clover upon heavier soils, or 
after grass of two or more years, the land is ploughed^ twice or thrice, or receives what is 
called a rag fallow. In Norfolk and Suffolk, wheat is seldom sown after fallow or 
turnips ; but the farmer there thinks lymsclf almost sure of a good wheat crop after a 
good clover crop. One ploughing only is required, and the seed is dibbled in the flag, 
as they call it ; that is, on tlie turncd>ovcr surface or furrow slice. 

5015 On rich ctays^ wheat may be cultivated Almost every second year, provided due care is taken to 
keep the land dean, and in good condition. A summer fallow once in four, six, or eight years, according 
to seasons and circumstances, is, however, necessary • and manure should either be applied on that fallow 
for the first crop of wheat, or. what some people think preferable, should be laid on the wheat-stubble for 
a cron of drilled beans, which ensures the succeeding crop of wheat. If the first crop of beans has been 
completely cleaned, there is no difllculty in repeating, and even in extending the course; and the crops 
will be little inferior to those gained at the beginning of the rotation, provided manure has been bestowed 
to each crop of beans. In this way, when the ground is fallowed every fourth year, two crops of wheat 
and one of beans are gained from manuring once; when fallowed c »'ry sixth year, three crops of wheat 
and two of beans are gained fVom manuring twice ; and, when fallowed every eighth year, four crops of 
wheat and three of beans from manuring tnnee. In the first-mentioned shift, less manure is bestowed 
than in either of the others ; and^ if the soil is of good quality, it will support »*^self : whereas, in the 
shifts of six and eight, unless foreign manure be procured, it rarely happens that tiiev can go on success- 
fully for any length of time, without abstracting dung ftom other parts of the farm on which they arc 
practised. {Brown's Tr. un Rur(U 4fftitrs.) 

.^016. In cultivating wheat on thtn clays^ the rotations just mentioned arc inapplicable. A six-course 
shift of a difll'rent kind has, however, been successfully followed by many people ; but it requires every 
branch of the work to be well executed. 1st, a summer fallow, dunged at tne rate of twelve or fourteen 
double loads per acre ; 2d, wheat; 3d, grass: 4th, oats; 5th, peas and beans drilled; 6th, wheat. If 
niaiiiire can be given in the middle of the shift, every one of the crops may be expected good : but if that 
IS withheld, there will necessarily be a proportionable falling off m the two last crops. Husbandmen 
must, however, regulate their practice according to their means, though it deserves to be remarked, that, 
if greater attention were paid to the collecting of materials which ultimately arc converted into manure, 
many deficiencies in the article would bo fully supplied. {Brown) 

5017 Excellent wheat may be grown on light soils, with the exception of soft sands. Such soils, 
however, are not constitutionally disposed to the growth of that gram, nor will they, under any manage- 
ment, bear such a frequent repetition of it as those already mentioned. Summer fallow on them may 
safely be dispensed with ; because a crop of turnips, which admits every branch of the cleaning process 
to be more perfectly executed than even a naked or bare fallow does, may be profitably substituted. 
Wheat here comes in with propriety after turnips, though, in general cases, it must be sown in the spring 
months, unless the turnips arc stored ; in which case it may be sown in November, or it may be sown 
after clover, for the fourth crop of the rotation ; or in the sixth year, as a way-^oing crop, after drilled 
peas and beans, if the rotation is extended to that length But, take it any way, it is scarcely possible to 
raise wheat as extensively upon light soils, even where they are of the richest quality, as is practicable 
upon clays : nor will a crop of equal bulk upon the one, return so much produce in grain as may be got 
from the otner. To enlarge upon this point would only servo to prove wh.it few husbandmen will dispute, 
though it may be added, that, on thin sands, wheat ought not to be ventured, unless they arc cither com- 
pletely clayed or marled ; as if is only with the help of these auxiliaries that such a soil can gain stamina 
capable of producing wheat with any degree of success. {Brown ) 

5018. The culture of the soil intended for wheat varies according to its nature, and the 
preceding and following crops. 

5019. On soils really calculated for wheat, though in difibrent degrees, summer fallow Is the first and 
leading step to gain a good crop or crops of that grain. The first furrow should be given before winter, 
or so early as otiicr operations upon the farm will admit ; and every attention should be used to go in as 
deep as possible ; for it rarely happens that any of the succeeding furrows exceed the first one in that 
rcsficct. The number of after-plough mgs must be regulated by the condition of the ground and the state 
of the weather ; but, in general, it may be observed, that ploughing in length and across, alternately, is 
the way by which the ground will be most cumplctely cut, and the intention of fallowing accomplisncil 
It has been argued, that harrowing clay soils, when summer-fallowed, is prejudicial to the wheat crop ; 
but without discussing t^is point (such a discussion being unnecessary), it may merely be stated, that, in 
a dry season, it is almost impracticable to reduce real clays, or to work them too small } and that, even in 
a wet one, supiiosing they arc made surface-smooth, they will, when ploughcnl up again, consolidate into 
clods or big lumps after forty-eight hours' drought, and become nearly as obdurate as ever. It is only on 
thin soils, which have a mixture of peat earth, and arc incumbent on a bottom imperious to water, that 
damage is at any time sustained by over-harrowing. Such are generally of a weak texture, and may be 
broken down with facility by the roller and harrow. If caught by much rain before the pores are in 
some measure closed, the moisture is greedily absorbed; and being prevented firom going downwards by 
the hardness of the subsoil, the whole surface becomes a kind of mortar or paste, unless previously well 
ndged up ; which, to a certain extent, prevents the conseauenccs from being dangerous. These evils, 
however, must be submitted to by the ixisscssors of wich soils^ if they want to liave them sufflciciitly fal. 
lowed and prepared in a proper manner; for, without reducing them, cuuch.grass, and especially moss, 
with which they arc commonly stored, cannot lie eradicated. If they are rcdifccd in the cany part of the 
season, the danger is small ; but to break them down in the latter part ought always to be avoided, unless 
called for by imperious necessity. 

5020. When wheat is sown after beans it rarely happens, in this northern climate, that more than one 
ploughihg can be successfully bestowed. Before this is given, it is advantageous to cross-harrow the land, 
whl^ levels the drills, and pcryilts the ploughing process to be exe;;uted with precision. Almost in 
every case the ridges should be gathered up, so that the furrows may be well cleared out, and the plants 
preserved from Injury during the inclement winter season. Clover land should be neatly ploughed, and 
well laid ovor, so that the roots of the grasses may be buried and destroyed ; for it frequently happens 
that crops of wneat. after clover and rye-grass, are ^catly injured by inattention to the ploughing process. 
In short, sowing wneat after clover on clayey soils in Scotland may be considered as the most hazardous 
way in which that grain can be cultivated. {Brown's Tr. on Rural Affairs.) 

5021. The manures best calculated for wheat, are allowed by all agricultural chemists 
to be animal matters and lime. The former has a direct influence in supplying that 
essential constituent to wheaten flour, gluten; and the latter azote and lime, both 
tctifally found in the straw of wheat. At all events, it is certain that wheat will not 
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tlirive on any soil which does not contain lime. In this Sir H. Davy, Chaptal, Pro- 
fessor Thaer, and Griscnthwaite Ailly agree. 

50S2. A mare abundant supply tnanure Is generally required for wheat than for any other groin. 
Frofessor Thaer says It absorbs more nouashment f^om the soil than any of the corn tribe ; and he cal- 
culates (hypothetically, as he allows,) that for every lOU parts of nutriment in a soil sown with this grain, 
40 will be carried off by the crop. {Principes Ratsonntfsy tom. iv. art. Frofncnt.) At the same time, too 
large a dose of manure on land in good tilth is very apt tooause the crop to lodge ; and hence some people 
think it improper to dung rich clays or loams when failowciU auK choose rather to reserve that restorative 
till the succeeding season, when they are prepared for a crop of drilled beans. Delaying the manuring 
process for a year is attended with many advantages ; because gCH)d land, fully wrought, contains such a 
principle of action within itself, as often causes the firstavheat crop to be lodg^ before it is filled ; under 
w'hich circumstance, the produce is diminished both in quantity and quality. The delay in manuring is, 
however, attended with disadvantages ; becai>se, when dung is kept back till the end of autumn or be- 
ginning of winter, to be laid on the stubbles, the weather is often so wet that it cannot be carted on 
without subjecting the land to injury from poaching, whilst the labour in laying it on is also increased. On 
thin clays, or even upon sods of the other description not in higtv condition, there can be no doubt but 
that the end of sumiuer, and U|X>n summer fallow, is the most proper time for manuring; though it will 
be found, that an improvident expenditure of dung on such occasions ought always to be stoidily avoided 
(Brown.) 

5023, Where manure is abundant, it is stated by some that wheat alternating with a green crop, or 
indeed any corn crop and a green crop, may be grown alternately for an indefinite time. (Farm. Mag. 
voL xxiii. p. 298.) It is alleged by others, that this doctrine is not supported by experience. Constant 
tillage, they say, wears out the best soils, and the grain doj^ncrdti's in quality, if not in quantity too. 
Instances, however, are given in The Communications to the Board of Agriculture of }K)tatocs and wheat 
having been grown alternately on the same soil for a number of years, and very good crops produced. It 
iii.ty be useAil to know that the thing is not impossible. 

5024. The climate required to bring wheat to perfection must be such as affords a dry 
and warm season for the blossoming of the ear, and the ripening of the grain. Wheat 
will endure a great deal of cold during winter, if sown in a dry or well drained soil ; and 
if it be covered with snow. Hence it is that wheat is sown as far north as Petersburgh 
and in Sweden. Moderately moist weather before the flowering season, and after the 
grain is set or formed, is favourable to w'hcat; but continued heavy rains after the flowering 
season produce the smut. The dry frosty winds of February and March, and even 
of April in some districts, arc more injurious to the wheats of Britain than any other 
description of weather. Hoar frosts, when the plant is in the ear, produce blights j and 
mildews often result from or follow sultry wind! and fogs. Cold, in the blossoming and 
ripening season in July, even unaccompanied by wind or rain, produces an inferior grain, 
greatly defleient in gluten ; and neat the contrary. The most valuable wheat of Europe, 
in this respect, is that of Sicily ; which Sir H. Davy found to contain much more gluten 
than the best wheat of Britain. 

5025. The season for sowing wheat on clays is generally the latter end of autumn ; on 
early turnip soils it is sown after clover or turnips, at almost every period from the 
beginning of Scjitembcr till the middle of March ; but the far greater part is sown in 
September and October. F or summer wheat, in the southern districts. May is suf- 
ficiently early, but in the north, the last fortnight of April is thought a yore eligible 
seed-time. In the cultivation of spriE|g-sown winter wheat, it is of importance to 
use the produce of spring-sown grain as seed, as the crop of such grain ripens about a 
fortnight earlier tlian when the produce of the same wheat winter-sown is employed as 
spring seed. (Encyc- Bnt. art. Agr.) 

502C. Seed wheat is prepared for sowing by the process called pickling. According to 
Brown ( Treatise on Uural Affairs, art. Wheat), this process is indispensably necessary on 
every soil; otherwise smut, to a greater or less extent, will, ’in nine cases out of ten, 
assuredly follow. 

5027. Though almost all practical farmers are agreed as to the necessity of pickling, yet they are not so 
unanimous as to the modus operandi'of the process, and the article which is best calculated to answer the 
intcndnl puTjiose Stale urine may bo considered the safest and surest pickle ; and where it can be obtained 
in a sufficient quantity, it is commonly resortwl to. The mode of using it docs not, however, seem to be 
agreed uiion j for, while one party contends that the gram ought to be steeped in the urine, another party 
considers it sufficient to sprinkle the urine upon it Some, again, arc advocates for thoroughly steeping 
the grain in a pickle made of salt and water, sufficiently strong to buoy up a fVesh egg. liut whatever 
difference of opinion ther^' may be ns to the kind of pickle that ought to be used, and the mode of using it, 
all admit the utility of mixing the wetted seed with hot June, fresh slaked; and this, in one point of view, 
is absolutely nei’essan', so that the seed may be equally distributed. It may be remarked, that experience 
justifies the utility of all these modes, provided they are attentively carried into execution. Tliere is some 
danger from the first; for if the seed steeped in urine is not immediately sown, it will infallibly lose its 
vegetative power. The second, viz sprinkling the urine on the seed, seems to be the safest, if iierformcd 
by an attentive hand , whilst the last may do equally well, if such a quantity of salt be incorporated with 
the water as to render it of sufficient strength. It may also be remarked, that this last mode is oftener 
accompanied with smut, owing no doubt to a deficiency of strength in the pickle ; whereas a single head 
with smut is rarely discovered when urine has been used. 

5028. An impiovedmodc if jneparing wheat for sowing hsis recently been adopted in the south of Scot- 
land, and followed with great success, it is thus described “ Take four vessels, two of them smaller than 
the other two, the former with wire bottoms, and of a size to contain about a bushel of wheat, the latter 
large enough to hold the smaller within them Fill one of the large tubs v ith water, and putting the 
wheat in the small one, immerse it in the water, and stir and skim off the grains that float above, and 
renew the water as ollcn as is necessary, till it comes off almost quite cican. Then raise the small vessel 
in which the wheat is contained, and repeat the process with it in the other large tub, which is to be filled 
with stale urine ; and in the mean time wash more wheat in the water tub. When abundance of water li 
at hand, this operation is by no means tedious ; and the wheat is much more cfibctually cleansed from all 
impurities, and freed more completely Aroin weak and unhealthy gralnsand seeds of weeds, than can bt 
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done by the winnowing machine. When thoroughly washed ana skimmed, let it drain a little, then 
empty it on a clean floor or in the cart tliat la to It to the field, and sift quick-lime upon it, turning 
It over and mixing it with a shovel till it be sufficiently dry for sowing.” iSupp. E. Bra, art Agr.) 

5029. r/w quantity of seed necessarily depends both on the time of sowing and the 
state of the land; land sown early requiring less' than the same land when sown in 
winter or spring; and poor land being at all times allowed more seed than rich. 
The quantity accordingly varies from two bushels, or less, to three, and sometimes even 
to four, bushels per English statute A-cre. Winter w-lieat, w'hen sown in spring, ought 
always to have a liberal allowance, as the plants have not time to tiller much without 
unduly retarding their maturation. {Sifpp^ &c ) Upon well prepared land.s, if the seed 
is distributed equally, it can scarcely be sown too thin ; perhaps two bushels per acre 
are sufficient ; for the heaviest crops at autumn are rarely those which show the most 
vigorous appearance through the winter months. Bean stubbles require more seed than 
summer fallows ; because the Toughness of their surface prevents such an equal dis- 
tribution ; and clover layers ought to be still thicker sown than bean stubbles. Thin 
sowing in spring ought not to be practised, otherwise tiie crop will be late, and imper- 
fectly ripened. {Brown.) 

5030. The modes of sowing wheat are either broad-cast, drilling, I’^'bing, or dibbling. 
The first mode is by far the most general, more especially in the north of England and 
Scotland, and the seed is for the most part covered by the harrows. No more harrowing. 
Brown observes, should be given to fields that have been fallowed than what is necessary 
to cover the seed, and level the surface sufficiently. Ground which is to lie in a broken- 
down state through tlie wdnter, suffers seveiely when an excessive harrow'ing is given, 
especially if it is incumbent on a close bottom ; though as to the quantity necessary none 
can give an opinion except those w'ho arc present. 


5031. Ploughing in Many r.innpr.s allege that wheat which is harrowed m js apt to be thrown out in 
spring; or it not thrown out at that season, that it docs not tiller well, and that the stalks are apt to 
dwindle away and tall down ui the flowering .season. It is certain that this is the case in many parts of 
England , and the cause assigned Iw the northern farmers is the defective manner in which the land is 
ploughed, by which there is not sufficient covering for the seed. To guard against these evils it is a very 
general practice in most of the southern counties, when wheat is sown broad-cast, to plough it in with a 
shallow furiow. This is done even after beans and on clover leys, and is a favourite practice on very 
opTKisltc 6oil.s, as in Norfolk and Middlesex 

5032. Drillmg, however, is extensively practiseil in some districts, and is becoming more general on lands 
infested with the seeds of annual weeds, espetially when sown in spring A machine which sows at tliree 
different intervals, according to the judgment of the farmer, of twelve, ten and a half, or nine inches, is 
much approved of In the northern districts It dciiosits six, seven, or eight rows at once, according to its 
adjustment to one or other of these intervals, and the work is done with ease and accuracy when the ridges 
are previously laid out ot such a breadth (twelve feet and a half) as to be sown by one bout ; the maclnnc 
going along one side of such a ridge, and returning on the other, and its direction being guided by one of its 
w heels, which thus always runs in the open furrow betw'cen the ndgos If the ten and a half inch interval 
be adopted, and it is the most common one in that country, the machine sows seven rows at once, or fourteen 
rows on a ndge of twelve feet and .i half. But the space between the rows vanes in some parts still more 
than this niadiine admits of , it ought not, bowev<‘r, to he so narrow .is to prevent hand-hoeing, even after 
the crop has made considerable progress in growth ; and it cannot advantageously be so wide as to admit 
the use of any eifoctive horse-hoe. 

5()33. Ribbing is a mode uj sowing common in some places, by which a drill machine is disijcnsed with, 
though the same purpose n nearly answered. This we have already adverted to in the section on tillage. 
The seed is scattered with the hand in the usual broad-cast manner, hut as it necessarily falls for the most 
Iiart in the furrovv.s between the nhs, the crop rises in straight parallel rows, as if it had been sown by a 
drill machine ; after sowing, the ribs are levelled by harrowing across them. This plan has nearly all the 
advantages of drilling in, as far as it regard.s exposure to the rays of the sun, and the circulation of air 
among the pUinrs but as some plants must always rise between the rows, it is not quite so proiicr when 
hoeing is leuuircd. {Sup E Brtt.) 

sa'H. The dibbling of wheat is practised in some parts of Norfolk. The furrow is laid over flat, and a row 
of holes is matle along the middle of each by a man who uses a dibber in each hand A middling work, 
man will make four holes in a second. One dibbler is suirieiont for three droppers ; whence one man and 
three children are called a set. The dibbler carries on three flags or turned ftirrows ; gfiirig on some yards 
upon one of the «ii tside furrows, and returning upon the other, after which ho takes the middle one; and 
thus keeps his three droppers constantly employed; and at the same time is in no danger of filling up the 
holes with his feet. The droppers put two or three grains of wheat into each hole, but much time and 

{ laticnce is necessary to teach them to perform the business properly and quickly. An expert dibbler will 
lole half an acre in a day ; though one tliird of an acre is usually reckoned a good day’s work. The seed 
is covcrcil by means of a bush harrow , and from one bushel to six pecks Is the usual quantity for an 
acre. Notwithstanding the advantages of sav.ng sect: ns well as some others which are generally reckoned 
undeniable, it is asserted by some very judicious fanners, that dibbling of wheat on the whole is not really 
a profitable practice. It is particularly said to be productive of weeds, unless dibbletl very thick • which 
indeed, may proliahly be the case, as the weeds are thus allowed a greater space to vegetate in. Marshall 
IS oi opinion, that the dibbling of wheat appears to be peculiarly adapted to deep rich soils, on which throe 
"u. dibbled early may spread sufficiently for a ftill crop; wJicrcas light, weak, shallow sods, 

which have lam two or three years, and have become grassy, require an additional quantity of seeil, and 
consequently an addition of labour, otherwise the plants are not able tC reach each other, and the grasses 
ofc^irsefind their way up between them, by which means the crop is injured, and the soil rendered 
loul. It is alleged, that if a single grain of good size and sound could be dropped in each hole and no more 
there might be an advantage in dibbling, where it could be accomplished at a moderate rate; but where 
two or three grains are put in each hole, and often six or eight, the source of profit is diminishe<i or 
destroyed by twofold means ; first, by using too much seed ; and secondly, because three or four grains 
springing out of one hole will not make such a strong plant or stool as one sound grain. In answer to these 


remarks, we are informed, that an inquisitive farmer himself dibbled a great many holes, and dromied 
corctblly one, two, three, &c. to ten mains of wheat in each hole. Ho carefully gathered the wheat, and 
put the produce of all the one grain holes, and of the two grain holes, and of the three, and so on to the 
ten, apart : on cleaning the ten portions, those holes which had three, four, and five grains were decidetily 
the heaviest produce ; and he reasonably concluded that three, four, and five grains were the properesl 
number to drop into each hole. To attempt dibbling either wheat or beans by hand on a large scale, we 
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consider 9 uite unsuitable to the present improved state of agriculture ; but it may^ sometimes happen, 
that on nch^loamy land, especially in a showery aeason, there naay be no other way of getting in the 
seed. 

5035. The afteif>ttiKiHre of wheat, or culture of the growing crop, depends on the 
manner in which it lies been sown. * 

503(i. When wheat if to>utn hroad.cast^ the subsequent culture must generally be confined to harrowing,^ 
vollmg, hand.weeding, or hand-hoeiiig with a pronged hoe.* As grass seeds are frequently sown in spring 
un winter-sown wheat, the harrows and roller are employcd|t<i KAJsen the soil, ahd cover the s^s. 
these operations, to a certain extent, and at the proper season, are found beneficial to the wheat crop 
itself, and are sometimes performed even when grass smls are not to bo sown. One or two courses of 
harrowing penetrate the crust which is formed on tenaci^s soils, and operate like hand.hoeing in raising 
a fresh mould to the stems of the young plants. Uolliiig in spring ought never to be omitted on dry porous 
soils, which are fYer{uent1y left iii so loo»e a >-ta‘e by the winter tVosts, that the roots quit the soil and 
perish ; and, if the land is rough and cloddy, the roller has a still more bcnelieial eflect than the harrows 
in pulverising the inert mabses, and extending the pasture of the plants. Hand. weeding, so far as to cut 
down thistle*! and other lung weeds, is never neglected by careful tanners ; but the previous culture ought 
to Imve as little as possible of this work to be done when the ciop is growing. {Supp.) 

/>();J7. When wheat has been dnUedt rtbhedfOr diAA/cd, the intervals m.iy be hoed or stirred either by 
hand-hoes, cuminoii or pronged, or by horbc-hoes or drill harrows In general, the drill used at sowing 
will, by the changes it admits of m its double character of drill and horse-lioe, be the hot to use for hoeing 
or btirring, or it a .single dull should have been ust'il, the expanding horsc-hoe, or Wilkie's brake 
liarrow, m.iy be successful ly ailopteil. Tlie operation of hoeing or stirring should generally be performed 
in March, and need not be repiated. When gr iss-secsl.s are to be sown among the wheat, the liocing is 
an excellent mode of eovenng them. Weeding the rows should not be neglected, nor delayed later than 
the beginning ul June. 

5(13S Where o'healu t ise too thm in some place.s, and too thick in others, whctlier in rows or bfoa(i,cast, 
the practice of trans])lantiiig ftoin the latter to the former has been rocoiumeniled This is saiu to bo 
practised occasionally in lissex and Norlolk, and the tune is the end of March. To be attended with 
success the soil must be in a good state, and the blankb to whieh the plants arc to be transplanted must 
be stirred up with a trowel or small two prougctl lork. Uiuler such eireumstanees we have no doubt of 
the plan IxMrig attended with success ; but we are certain that without stirring the soil, tlie operation will 
not pay for the expense, lilanks are sometimes tilled up by sowing summer wheat, dibbling beans, Ac. 
but these are obnously had modes; a belter is either to stir the sod well, by the liatid pronghoe, and 
encourage the tillering ot the jdants, or to stir the sod and then transplant. 

Top-dresstng wheat oops has been rccoinmeiuled in cases wlu're the land is not in a sufficient 
sl.ite of fertility or ]ireparatioM to bring the crops to perfeetion Substances of both the solid and fluid 
kinds have been made use ot for this purpo*iej the first consist chiefly of the dung of dilFcrent sorts 
of biid<i, after being brought into a jiowdcry state, t»one-dust, soot, peat ashes, and various saline inaitera 
'I’ho latter are principally the drainings of dunghills and similar liquid materials The former should bis 
thinly sown over the crop with as much evenness as possible, as early in tJic spring ns horses can lie ad- 
mitted upon the land without injury , and if it can be done when the weather is inclined tube moist, it in 
the bettor, a roller may tlien be passed over the crop with advantage Where the latter suhstoaces are 
made use ot, care should always be taken that the plants be not injured by having too large a quantity 
appheiJ to tliem. In tins praetiee the exnensc should bo a primary consideration, and small trials first 
made where dungs have not been used. The proper season loi perfoiming the btfsfbess is the beginning 
of February. 

5041). When wheat appears too forward and lurtiriant, it is sometimes cat down in April with sheep br 
even with horses, but this requires great judgment to be eflccted without injuring the crop. 

.5041. In harvesting wheat, the best farmers botli of Britain and the continent agree, 
that it ought to he cut before it becomes dead ripe. When this is the case, the loss is 
considerable, both in the field and stack-yard j and llic grain, according ^o Professor 
Thaer, produces a less white flour. 

5042. In ascet tainiug the pioper state^ Brown observes, it is necc-ssary to discriminate betwixt the 
ripeness of tiie straw, and tlic ripciie.'is of the gram ; for, in some seasoiiM, the straw dries upwards ; 
under whicli rircurnstance, a field, to tlie eye, may appcjr to be completely fit for the sickle, when, in 
reality, the gram is imperfectly consolidated, and perhaps not much removed from a milky state. 
Though it IS ohvious that, under such circumstances, no turtlicr benefit can be conveyed from the root, 
and that nourishment is withheld the moment that the roots die, yet it does not follow, that grain so 
circumstanced should be immediately cut: because, after that o|>eration is performed, it is in a great 
measure necessarily deprived of every beneht from the sun and air, both of which have grc.itcr influence 
in bringing it to maturity, so long as'it remains on foot, tliaii when cut down, whether laid on the ground 
or bound up iu sheaves. The state of the weather .at the time also deserves notice ; for, in moist, or even 
variable weather, every kind of grain, when cut prematurely, is more exinwed to damage than when com- 
pletely ripened. All these things will be studied by the skilful Imsbandniaii, who will also take into con- 
sideration the dangers which may follow, were he to jicrmit his wheat crop to remain uncut till completely 
ripened. The danger from wind will not be lost sight of, esiiecially it the season of the equinox ap- 
proaches ; even the quantity dropped in the field, and in the stack-yard, when wheat is over-ripe, is an 
object of consideration. Taking all these things into view, it seems prudent to hayie wheat cut before 
it is Hilly ni>c, as less dainago will be sustained from acting in this way than by adopting a contrary 
practice. 

5043. The mode of reajnng wheat is almost universally by the sickle. When cut, it is 
usually tied up in sheaves, which it is better to make so small as to be done by bands tlie 
length of the straw, than so thick as to rct|uire two lengths to be joined for bands. The 
sheaves are set up in shocks or stooks, each containing in all twelve, or, if the straw be long, 
fourteen sheaves. In the lattet case, two rows of six sheaves arc made to stand in such a 
manner as to be in contact at the ton, though in order to admit the circulation of air they 
are placed at some distance below : along tills line, two sheaves more arc placed as a 

'cOVering^'the corn end of both being towards the extremities of the line. In a few da^S 
of good weather tl^c crop is ready for the bam or stack-yard. In tlie stack-yard it is 
built cither in ol^long or circular stacks, sometimes on frames supported ^tlr pillars to 
prevenfsMhe aco^s of vermin, and to secure the bottom from damjpness ; and as soon 
afterwards as possible ^ stacks are neatly thatched. When the baldest weather is so 
wet as t 9 render it to prevent the stacks from heating, it ha|.beeR t^ pi’acticf 

to make funn^ through them, a large one in a central and pcrpeudicular^difectioni 

3 G . : 
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and small lateral ones to communicate witli it. In the best cultivated counties the use 
of large bams for holding the crop is disapproved of, not only on account of the ex- 
pense, but because corn keeps better, or is less exposed to damage of any kind, in a well- 
built stack. ** 

5044. The threshing of wheaU before machines for that purpose were introduced, was 
an arduous and difficult task. The ex^^ense was very considerable; whilst the severity of 
the labour almost exceeded the poweV of the strongest man, especially in unfavourable 
seasons, when the grain adhered pertinaciously to the ear, and could not, without diffi- 
culty, be completely loosened and remedied. In such seasons, expense was the smallest 
consideration which influenced the husbandman ; it w as the quantity of grain unavoid- 
al)ly lost wliirh occupied his attention ; and, as it appeared difficult to find out a remedy, 
most people considered it as ai\ evil which could scarcely be avoided. In short, the loss 
was great in almost every case, but greater with wheat than any other grain. Every 
thing of this nature, however, may be prevented, now that threshing machines are 
introduced, provided the feeder is careful, and proportions Uie quantity on the board to 
the strength of the iinpclliiig jiow'er. Wheat, in fact, is now th*, I'loanest threshed grain ; 
because the length of the straw allows it to be iwopeily beat out o-'fore it passes the 
machine, which sometimes is not the case with short oats and barley. IT horses are used 
as the impelling power, thin feeding is necessary, otherwise the animals may be injured; 
but where wind or w'ater is employed, the business of threshing is executed speedily, 
completely, and economically. {liroim.) 

5045. In performing the operation, one man foods the f^rain in the straw it»to the machine, and is assisted 
by two halt.grown lads, or young women, one of whom pitche-s or (.irries tl)e sheaves fVom the bay close to 
the threshing.stage, while the other oj»ens the bands of eveiy slieaf, and lays the sheaves surcehsively on 
a small table close by the feeder, who spreads them evenly on the feeding st.ige, that they may he drawn 
in successively by the fluted rollers, to undergo the o|)eiation of thrchhing. In the opposite end of the 
barn or straw-house, into which tlie rakes or shakers deliver the clean-threshed straw, one man forks up 
the straw from the floor to the straw-mou\ cind two lad*i, or young women, liuild it and tread it down In 
a Ihreshing-mnchine, worked by water or wind, this is the wdiolc expense of hand labour in the threshing 
part ot the oiieratinii, and, as a powerful machine can easily thresh from two to three hundrc<l bushels of 
gram in a woiknig day ot nine hours, the exponve is exceedingly small indeed. Assuming two hundred 
and fifty bushels as an average ot the w'ork of these people tor one day, and their wages to be nine shillings, 
the expense does not amount to one halfpenny for each bushel of gram. Kven reducing the quantity of 
gram threshed to one hundred and titty bushels, the easy work ot a good machine ot mfonor size and 
power, the expense docs not exceed three farthings the bushel Hut the whole of this must not be 
charged against the threshing only, the gram being halt-dressed at the same tune, by passing through one 
Winnowifig-machiiu*, which is always attached to a complete threshing-mill , and where a second can be 
conveniently connected with it, a.s is commonly the case it the mill is of considerable power, the corn 
comes down nearly rea<ly for market : so that the threshing, dressing, and building of the straw, with the 
use of a powerful w.ater-inill, will scarcely cost more than drc8.sing alone when the flail is employed ; alter 
every reasonable allowance for the interest of money, and the tear and wear of the maclnnc 

.'iij-Mj. IVhen gram is threshed with a machine innked hy horses, the oxiiense is nece,ssarily and consider- 
ablv enhanced, One capable ot efl'ccting the larger quantity ut work, alieady calculated on, will requne 
cigtit goofl horses, and a man to drive them, who may perhaps require the aid of a boy. The value of 
the work of efelit horses for a day cannot be less than forty shillings, and the wages of the dnvev may be 
calleil two shillings and sixpence. Hence the total expense ot threOiing two hundred and fifty bushels 
Will amount to LV 2.v. (id , or about two pence per hu.sliel, when the wages of the attendants arc added ; 
still leaving a considerable difTerenco iii favour of threshing by the niaehine, m prelerenec to the flaiK 
"Were it even ascertained that the expense of threshing by horses and by the flail is nearly the same, 
horse mills are to be recommended on other accounts, such as better threshing, expedition, little risk of 
pilfering, &c. 

5047. The produce of wheat must of course v.ary, according to the soil, climate, ciil* 
ture, and kind grown. Professor Tliaer says, that in general it gives double the weight 
of straw that it does of grain ; on elevated grounds something less ; and on low grounds 
something more. Tlie yield of grain in some seasons has been under twenty, while in 
others it is upw ards of thirty bushels the acre, the soil and culture being in every respect 
the same, llic average produce of Britain has been estimated at three, three and a half, 
and four quarters ; and one of the largest crops ever heard of, at ten quarters, and the 
least at one quarter and a half. The proportion whicli the corn bears to the straw, in 
Middlesex, is eleven and a half busliels to a load of tlurty-six trusses of thirty-six pounds 
each, or eleven and a half cwt. ; no great deviation from Professor Thaer’s general esti- 
mate, a bushel of wheat weighing about 60 or 61 pounds. 

5048. To judge of a sample cf wheaty examine by the eye if the grain is perfectly fed 
or full, plump and bright, ana if there is any adulteration proceeding from sprouted 
grains, smui;, or the seeds of weeds ; and by the smell, if Uicrc is any improper impreg- 
nation, and if it has been too much heated in tlie mow or upon the kiln ; and finally, by 
the feel, to decide if the grain is sufficiently dry, as when much loaded with moisture it, 
is improper for the uses of the miller and baker. In cases where a sample handles' 
eo^e, rough, and does not slip readily in the hand, it may be concluded not to be in a 
conditioii either for grinding or laying up for keeping. When melilot and wild chamo- 
mile abound among the wheat crop, arc reaped with it, and undergo fermentation in the 
rick, the grain will have the flavour of these strong smelling plants. To detect this in 
the sample, hold tlie grain close in the hand, moisten it with the breath, and then smell 
or taste it. This is the practice at Ampthill and other markets in Bedfordshire. 
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5049. The yiVM ^ wheat in flour is, on an average, tliirteen pounds of flour to fourteen 
pounds of grain. In the chemical analysis of wheat, Sir Humphrey Davy found that 
one hundred parts of g^d full-gr£^ned wheat, sown in autumn, yield of starch seventy- 
seven, and of gluten nineteen ; one hundred parts of wheat, sown in spring, seventy of 
starch, and twenty-four of gluten. American wheats he found to contain more gluten 
than the British ; and, in general, the wheat of wjnn < liinatcs to abound more in gluten 
and ill insoluble parts, and to be of greater specific gravity, harder, and more diflicult to 
grind. 

5050. The uses of wheat in the baking, culinary, and confectionary arts are well known. 
It is also used for making starch, by steeping the grain and then beating it in hempen 
bags. Tlie mucilage is thus mixed with the water, produces tlie acetous fermentation, 
and the weak acid thus formed renders the mucilage white. After settling, the precipi- 
tate is repeatedly washed, and then moulded into square cakes and kiln-dried. In 
drying, the cakes separate into flakes, as in the starch of the shops. Starch is soluble 
in hot water, but not in cold ; and hence, when ground down, it makes an excellent 
hair powder. Its constituents arc: carbon, 43*55 ; oxygen, 49*68 ; and hydrogen, 
6*77 = 100. 

505 1. The uses f wheat i^traw are various and well known. As fodder it is, according 
to Professor Thaer, the most nourishing of any ; and it makes the best thatch : it is 
generally preferred for litter, tliough rye and barley straw are softer ; it is used for 
making fiee-hives, horse collars, mattresses, huts, boxes, baskets, and all kinds of what 
is called Dunstable work ; for the cider press ; and, among other things, for burning, to 
procure potash from the ashes. The straw of wheat from dry chalky lands is manufac- 
tured into hats for both men and women. For tliis purpose, the middle part of the tube, 
above the last joint, is taken ; and, being cut into a length of eight or ten inches, is split 
in two. These splits are tlien plaited, by females and children, into various kinds of 
plait or ribands, from half an inch to an inch broad ; these, when sewed together according 
to fancy or fashion, form dilferent descriptions of ladies’ bonnets, and the commoner plait 
and coarser straw of men’s hats. The hats are whitened by being placed in the vapour 
of sulpliur. Leghorn hats are made from the straw of a bearded variety of wlieat, wliich 
sonic have confounded with rye. It is cultivated on the poorest sandy soils in the 
ncighhourliood of the Arno, between Leghorn and Florence, expressly for this manu- 
facture. It is of humble growth, and not above eighteen inches high ; is pulled up 
w'hen green, and bleached w liitc by spreading and w atering on the gravelly banks of the 
Arno. The straws are not split ; but in other respects the manufacture into ribands is 
tlie same as at Dunstable in England and in the Orkney Islands. 

.0052 The Leghorn manufacture of wheat straw into the well-known hats has lately been enquired into, 
and detailed in several publications. The variety ot wheat cultivated m Tuscany torihis iiuriioac is 
known as the grano marxuolo^ or maixolano^ a variety of summer wlie# with long bcaroed ears. It is 
cultivated on the sandy hills on both sides of the valley of the Arno 'i’he seed is sown in March, very 
thick, and pulled when the ear is fully .shot, but betoie the grain h formed It i» then 18 inches higli, if 
the crop is good ; it is bleached as we do llax, and alterwnnls tietl up in bundles in the same manner, and 
carried home, to have the part between the car and the first iruit in the stalk selected, that being the 
only pdit used. {Hard. Mag. vqI. v. p 70) 

5().W. To obtain the ufhiteness so much the straw is smoked with sulphur previously to being 

worked , the plait is also smoked ; and, lastly, the hat About Sienna the process is simply a little sul. 
phur set on fire in the bottom of a large eliest, bunches of the straw being placed on long hazel rods 
across, and the lid shut down. Elsewhere the articles arc described as being placed in a smali close room, 
ill which a chafing ilish of sulphur is placed, and set fire to. Sometimes the operation requires to be done 
twice before it succeeds. 

50.54. The straw for ute ts classed or stapled hke our wool Children or inferior hands work the coarse 
thick straw, while good hands work the fine only. Whether fine or coarse, it is omy the part on which 
the spike grows that is made use of; and it is always the same plait, consisting of thirteen straws, which 
is worked. In the fine plait there is a very great waste of straw, as they reject all that is in the least 
too thick, and they cut off a coii.sidorable part of the straw when it comes near the flower-spiko. Fine 
iilait is not accountcil good unless very much drawn together ; for which end it is worked very wet. The 
bunches of straw arc always put into a small jar, filletl with cold water, which stands beside the worker. 
After being smoked and p'tossed, the plait is made up into hats by women, who do nothing else ; it is not 
put together by c<lges, nor overlapped. On the operation of pressing, a great deal defiends : there are 
only two good machines for that purpose in the country. Such is the practice for procuring the hat 
straw : what they sow for seed is in other ground * not one fourth of the seed is used, and the gr^n i« 
allowed to come to maturity in the usual way. It is said to be a capital wheat for vermicelli, macaroni, 
&c , and also for making into bread. {Gard. Mag, vol. v. p. 71-) 

.5055. The introduction of the grano snarxuolo into Britain has been tried, but not attended with success. 
Messrs. J. and A. Muir, after various trials, found the straw of r^e preferable, 

eording to their qi^fity, ief thirteen of them 1^ taken and ti^'^flrmly togefiicr by the'seed ends; attach 
them to any thing, such as the back of h chair, to keep them steady ; then take hold of the loose end of 
thebundle, putting six straws into the one hand, and seven into the other. Take the outermost, and with 
it cross over two j then carry it behind the next two; and lastly, before the remaining two; after which 
lay the straw into the other parcel of six. The first parrel of six licing now made seven, take the outer, 
most straw of it, and 'tarry it across the bundle, by two, as in Uie former case, laying at last this seventh 
straw into the outer parcel as before. It will be understood by this, that the outeimost straw of eacb- 

E arcel is always made the acting straw, and that, in the progress of the ojicration, each of the straws Of 
oth parcels Is thus employed in its turn. 

50 >7. As the work eoes on, it will be necessary now and then to join in new straws. Seeing any one 
needing to be renewed, watch until it becomes the acting straw j and, when it is to be laid Into the othefr 
parcel, after perfbrming its round, lay it up over the piece of pUut, instead of putting, it into the 
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parcel as formerljr, and in place of it lay in a new straw, which is then to be used exactly as if it 
were the old one, 

50S8L chance^ in working, any of the straws should break, a thing wliich can scarcely happen with 
Winip.stracs to any but the outonnoat straw, and to it only through want of attention, it may be reme- 
died without any more trouble than putting in a new one in place ; and though the outside of the plait 
with the old and new straw should cxhihit the appearance of a broken loop, yet, in the knitting up of 
the work, it can easily he so managed that the detect shall be entirely concealed. 

5059. The knitting need not lie begun till na tniich of the plait is made iw may be supposed sufficient to 
form a hat, as an entire hat of any desired slAt|x> may bo made up of a single piece of plait About 70 or 
80 yards will be sufficient to make a laclyV hat 

.5000. Outstde and inside qf the hat. In joining in new straws during the plaiting, the ends of the now 
and old having been kcj>t on ihe upper side of the plait, this w'lll therefore bo made the inside of the hat 
After twisting iiiid turning tlie plait a little, to maW it form the round piece for the top, the plait will be 
found to lie witli the one side to the other, like the teeth of two krws turned to each other, and then so 
to unite these two opposite sides that they may present the appearance of one piece, begin to sew by 
putting the needle in through the sort of stitch or loop on the outside of the plait, inserting the needle 
from Ixdovv. 7'ake the stiteh of the oi>poMte jaece in exactly the eaiiie way, and, alter lour or live stitches 
of each side arc taken nii the tliread, draw it up tightlv, so that tlie stitches ol both may be brought firmly 
the one beside the other. In thi'- manner, in the course of the operation, it will soon be seen that the 
place where Ihe .seam is can scarcely be disiovered from the rest o. .ho plait. 

/ami To sew the troion of the hat so that it may be quite plain, every sfiteti of the one side must not be 
taken wilh eveiy one of the other, but every second or third only of one oi the sides, till the work get 
on a little. 

50tiii The hloclxuxg of a hat may be done with any round piece of smooth stick th i* will fill it. After 
the hat is well steeped, and put on the block, it may be made quite smooth by beating it gently with a 
hammer. {Quai . Jour Jg. veil i p iiPl ) 

5063. The diseases of wheat are the rust, smut, or black mildew, the latter including 
what is vulgarly called blight. These liave been already treated of in our view of the 
vegetable economy, and we sliall merely offer a few jiractical observations on the smut 
and mildew. 

50fi4 The proilmafe cause of smut, in whatever manner the smut may be transmitted from the seed 
pickle in the ground to the car, it seems ceitain, is m general the inteetioii of the .seed by the dust of the 
fiinut-ball, winch B do Jussieu Hist conjectured to be Ly(oi>eidun globbsiim, and winch M. Prevost ascer- 
tiiiiicd to be a microscopic vegetable of some sort, and that Hiough the most careful washing, even 
with the ajipliCsition of caustiC'*, may not m every case insure ag.unst smut, yet if the seed be prepared m 
the way alicady miMitionoil, tlie iliscasc will never prevail to such a degree as to alt'ect materially the value 
of thecroi) I’liis is all that culfivators neotl to know, and all, perhaps, in the present state ot science, 
that can lie known, of the cautc and pievention of smut. ik‘e an article at length on this subject in the 
British Farmer's Mag/niiie, vol. iii p, 170 

5005 Mildew is a much more ilestructive distemper than smut; and, as it is probably occasioned by a 
peculiar state of the atmosphere during the neriods of flowering and ripening, .t is likely to baffio all 
attempts at prevention The prevalence ot heavy fogs or mist, diiz^ling rams, and sudden changes In 
the temperature, have been a'«sigiK'd as the causes of mildew ; and as it has been found that open airy 
exposures are much less allocteU than low sheltered lands, in years when mildew prevails most generally, 
the disorder may perhaps be somewhat diminished by drilling, which admits a treer circulation of air. 
Spring or summer wheat is less liable to mildew than the winter spetues, though it does not always escape. 
Minute parasitical /Aingi, l^urcinior fiiAininis {Knc of Plants), Are coiriirionly detected on the straw of 
mildewed wheat , and tlieic cannot be the least doubt that the barberry bush, and probably several other 
shrubs on which these >niigi abound, have a powerful influence in communicating the disease to a certain 
distance. iSir Joseph JUtuhes oti Mildnv, and Com. to the B. oj Agr. vol, vii.) 

The wheat Jiy has, of laU* years, been one of the greatest enemies to the w’heat crop in Scotland. 
In North America this insect, w one of the same faniilv, has been known tor many years, more espe- 
cially m New KngLnd ; and its alaniung ravages are depicteil from time to time in the newsjiapers, under 
the name of the llessian fly. In tlie modern noineiiclatiire, the Uev. W Kirby informs us that the wheat 
fly, formerly the 7'ipula tritici Lin , is now the Cecidoinyia tr'itici {Jig. n), and the Hessian fly the 

C. destructor (5). Tf^e wlieat fly generally makes its 
ap|x*arance about the end ot June; and, according to 
the observations of I'fr. Sherefl*, they exist throughout 
a period of thirty-nine days The hue of the fly is 
orange, the wings transparent, and changing colour 
according to the light in which they are viewed. It 
lays Its eggs w'lthin the glumes of the florets, in clusters 
varying in number from two to ten, or even fifteen ; and 
the larvie feed upon the gram. *' They are produced from 
the eggs in the course of eight or ten days: they are at 
first perfectly transparent, and assume a yellow colour in 
a few nays afterwards. I'hey travel not from one floret 
to another, and forty-seven have been numbered in one. 
Occasionally there are found in the same floret larvs 
nd a gram, which is generally shrivelled, as if dc. 
prived of nourishment ; and although the pollen may 
furnish the larva? with food in the first instance, they 
soon crowd around the lower part of the germen, and 
there, in all probability, subsist on the matter destined 
to form the gram,” {Mag. Nat. JILst, voL ii. p. 450.) ITie 
larvie are preyed on by the Ccraphron desfrfictor, 
an ichneumon flyj^which deposits its eggs in the body 
of ttie larva of the wheat fly; and this is the only check hitherto discovered for preventing the total 
destruction of the wheat crops attacked by the Cecidomtia. Mr. Shirreff, speaking of this ichneumon, 
says, ** 1 could not determine if it actually deposits its eggs in the maggot’s body ; but there can be no 
doubt, however, of the ichneumon piercing the maggots with a sting ; and, from stinging the same mamot 
repeatedly, it la probable the fly deVights to destroy the maggots, as well as to deposit eggs In their bodies. 
The earwig, alsoj devours the maggots as food. {Brit. Farm. Ma^. vul. hi. p. 493.) Mr. ^orrie estimates 



..1 formidable legions. That the flics will this season be in as great plenty as ever. Is now ouite certain ; that 
they will lay their eggs on no other plant than those of the wheat genus, is also true : the only chance of 
escape is in the time the pupa appear the fly state. Should this sunny weather bring them forward 
' '^ithin a fortnight or three weeks from this date, the greater part will have perished before the wheat is 
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in the ear; or &bould the earing take place before the flics appear, then only the late or fipring«8(mn 
wheats will sufibr: but these appear slender chances. "We know the history and habits of the insect 
too well to believe that either mist, or ram, or dew, or drought, will either forward or retard their opera, 
tions, if the main body appear about the time the wheat comes in the car. In addition to that vile gnat. 
' otbidn“ — *' — •---*• • — 


obsOTvation extends, this iiest has not yet reach^ us in nohcc<.a>Ic numbers.” ^{Country Times, May 17,' 

5067. The culture of summer wheat differs fiyim that of winter or spring-sow'n winter 
wheat, in its requiring a more minutely pulverised and rather richer .soil. It need not 
be sown sooner than April, and it advances so rapidly to maturity that it hardly affords 
time fur hoeing (if sown in row's), or harrowing and rolling. When grass or clover seeds 
are sown on the same ground, they are sown immediately after the wheat, and harrowed 
in with a light harrow or rolled in. In this respect, and indeed in all others, the prepa- 
ration of the soil and sowdiig of this grain are the Sfime as for barley. 

5068, The produce of suinnwr wheat, both in grain and straw, is considerably less than 
that of winter wheat : the straw is only fit for litter or inferior foildor ; the flour produced 
by the grain is rather coarser and darker than that of common wheat. Of course this 
sort of wheat cannot, as already observed, be recommended for general culture. 


Sect. II. — Scctl/c ccrealc L. ; IViandria Dtff^nia L., and Graniinca* J. Sei^le, 

Fr. ; Itogon, Ger. ; Segale, Ital. ; and Centeno, Span. {fg. 725.) 


5069. llye, according to some, is a native of Crete ; but it is very doubtful whether 
any country can be now ascertained to be its native soil. It has 
been cultivated from time immemorial, and is considered as coming 
nearer in its projiertics to wdieat than any other grain. It is more 
common tlian wheat on most parts of the continent, being a more 
certain crop, and one which requires less culture and manure. It is 
the bread corn of Germany and Russia, In Rritain it is now very 
little grown, being no longer a bread corn, and therefore of less 
value to the fanner than bailey, oats, or peas. Many consider it the 
' most imi>overishing of all corn crops. 

5070. The varieties of rye are not above two, know n as winter and 
spring rye; but theie is so little dUFereuce between them that spring 
rye sown along with winter rye can hardly be distinguished from it. 

5071, The soil for rye may be inferior to that chosen for wheat: 
it will grow in dry sandy soils, and produce a tolerable crop ; and, on 
the w hole, it may be considered as preferring sands to gzlays. The 
preparation of the soil should be the samdas for wheat. According 
to Professor Thacr, rye abstracts .'JO parts in 100 of tJie nutriment 
contained in the soil on wdiicli it is grown. 

5072. The climate for rye may be colder than for w heat ; Init it is rather more injured 
by rains during winter, and cqii.dly injured by moist weather during the flowering 



season. 

5073. Rye is sown either in autumn or spring, and either broad-cast or in drills : tw'O 
bushels and a half is the usual allowance w hen it is sown broad-cast. As it vegetates 
more slowly than wheat, it should be sow'ii when the soil is dry ; a wet soil being apt to 
rot the grain before it has completely germinated. No pickling or other preparation is 
given. 

5074. The after culture, hanvslhg, and threshing are the same as for wheat; and the 
produce in grain is, under similar circumstances, equal in bulk ; but in straw it is greater 
in rye than in any other grtiin. Sir II. Davy found, in 1000 parts of rye, 61 parts of 
Starch and five parts of gluten. Professor Timer says ry’c is the most nourishing grain 
next to wheat. It contains an aromatic substance, which appears to adhere more par- 
ticularly to the busk, since the agreeable taste and smell peculiar to rye bread are^ not 
found in that which is made from rye flour that has passed through a very fine bolting- 
clotli ; while the fragrance may be restored by a decoction of rye bran in the w'arm water 
used to make the dough. This siilwtance, Thacr says, seems to facilitate digestion, and 
has an action particularly refreshirg and fortifying on the animal frame. 

5075. The use of rye is chiefly for bread, especially for gingerbread. It is also used 
ID the distill^ies ; and the straw is used for the same purposes as that of wheat, except 
that it is useless as fodder. Some prefer it for thatching and litter, and also for collar- 
making ; it is also employed in Dunstable work. Tanners are said to use it in some 
districts. 

5076. Rye w sometimes sown as a green crop, with a view of affording some keep for 
flheep CM*], in tlie .piingi and also for being Roughed iii as manure; but that husbandry 
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must bo bad or unfortunate which requires recourse to either mode. In some districts 
it is customary to sow the head lands of wheat fields with rye, which is said to keep 
poultry from penetrating to the wlieat. 

5077. The ntanufacture nf rye sfratv into plait for hats is a new application, for which the public are 
indebted to Messrs. J, and A. Muir of Greenock, menu fact urers of straw hats in imitation of those of 
LeKhorn. Messrs Muir had previously tried r)v: grass, crested dog's-tail grass, sweet-scented vernal grass, 
and the straw of wheat, raised lioth from British and foreign .seed, without success. At last the idea of 
employing rye straw was suggested to them ; and they now send annually to their establishment in the 
Orkney Islands (founded by an English gentleman aliout J82()) “ from 40 to 45 bolls, which are sown on 
alwut twelve English acres of sandy soil, manured with sea-weed. Several acres of heathy for bleaching 
the straw, and water for steeping it, are req^uired in tlic neighbourhood of the rye fields. The rye is cut 
when the seed is beginning to form ; and it is necessary to attend to the precise time, for ten days too early 
or too late pnxiuce a considerable difference in the look of the straw. When the r>o is rut, women are 
employed to tie it at the lower extremity in handfuls ; it is then put into boxes, and covered with boiling 
water, in which it remains for half an hour. After this it is spread out upon the heath in a fan form, and 
turned twice daily, until the bleaching, which takes about ten days, is comi»Ietcd. Tf exposed to miicii 
rain while bleaching, the straw is injured in colour, and rendered very liable to take mildew. It is of great 
importance to have the crop well housed ” — “ The seed of the ’-ve is sown in April, in mossy ground, 
reteiiUy rendered arable; and if the season is at all favourable, it comes into flower in July, when it is cut 
down. I'he whole stem is then iminorsed in boiling water, in a trough made for the purpose, and re. 
mains in this state for two hours. When taken out, it is spread upon a grass Odd, and exposed to the 
sun, till it IS properly bleached, which requires from two to four days, according lo the weather When 
bleached, the stalk is divided into separate parts at each joint, and put up into bundles by the lengths. 
In this manner, the bundles lie in a proper place till wanted by the philters. This last process is done 
chiefly by old people, who are unable for the finer work, or by those piipihs who have only lately joined 
the manufactory. {Trans. Ihghl. Soc. \ol vii. pp. 28i). and 28D j The mode of plaiting has been already 
described. 50 jG.) 

5078. Jlye is less subject to disease than most other gntiuy atul is even sown among wheat 
aiftl round wheat holds IVoin an idea that it will kotq) olF blight and mildew as well as 
poultry. 

507ft The spur or ergot of rye is by some considered as a fungus, a species of Sclen' tium, somewhat 
analogous to that which produces the smut. It is not jiccuh.ir to rye, but it is very seldom found on any 
other gramineous plant. ’‘It is a production of the seeds, i.s long, horny, and cartilaginous; and is 
sometimes straight, at others curved ; sometimes it is found more than two inches in length. 'I'he re- 
semblance of this substance to rocks’ spurs has given it the name by which it Ks distinguished. On 
breaking a spurred seed, you find within it a substance of a dull white colour adhering to the violet skin 
that surrounds it Hye thus attacked cannot goriiiinate. M Tcbsier remarked that the most lainy years 
were the most productive of this disease ; that the sods on which most spurred rye grew were most moist ; 
that high grounds were nearly free from them, unless when the lurrows prevented the w’atcr from running 
freely oft', while the lower jiarts of the same field jiroduced more than the upper parts.” {Bnt Farm, 
Mag. vol ill. i> 302 ) In France a disease, called the chrome or dry gangrene, has been produceil by eating 
ergot This disease is also known in Switzerland, where it was observed that most animals refu.sed to eat 
diseased rye, or rye afflt-ted with the rockspur, as it is called. I’he Iloyal Society of Mcdirinc at Paris 
employed M Tessier, a distinguished agricultural writer and man of science, to go into the countries 
where the dry gangrene prevailed, and collect a sufficient quantity of the ergot or cockspur rye for expe. 
Timents. The result eouhnmil the opinion of those who attributed the disease to the cause assigned. 
“ France a/tiirded, also, a sinii»le explanation of the fact that persons might live for a considerable time 
upon rye attfccted with the cockspur, without suffering any sensible injury from its use; since, in all the 
animals upon \vhich it was tried experimentally, a given quantity was required to produce the siiecitic 
e/Teet ; and thtfy .suggested the only measure, tli.it of scpainting the disc<i8ed from the sound rye, which 
could prevent so great a national ealauiity as that winch has been .so often produceil by its use.” Tlic 
spurred rye occa.sionally occurs in this country, but there .are no instances recorded of its proitucing any 
such effects ai> it is s.aul to do iii France ; but in the Thtfosop/ttcal Transarltons Dr. Wollaston has nar- 
rated several cases in which dry gangrene was produced lu one family by partaking of damaged wheat ; 
and nearly the same eflects were produced in a family in Wiltshire by the f.olium tcmulentum entering 
largely into the composition of bread {Stephenson and Churchtirs Med. But. art Secale) M. Lagasca 
states that the ergot is covered with a tiun pellicle and filled with a grey poivder. It is rollected in SpaAn 
by women and children, who wade m the holds of standing rye for the puriiose, and with their utmost 
vigilance can obtain it but in very small quantities, in consequence of which it sells high as an article of 
the materia mcdica. {Bnt. Farm. Mag voL in fi. 15B.j Medicinally it Is used in ulcrine diseases. 

Sect. III. Barley* — Wordeum \ Tridndria Bigynia "Lt., anti Groffi/wi’n? J. L'OrgCy 
Fr. ; Gerste, Ger. ; Orzoy Ital, j Byg, Dan. and Swed. ; and Cebadn, Span. 

.‘5080. Barleyt thoiigli less calculated for a bread corn than rye, may be considered as 
next in value to wheat in Britain, Of what country it is a native is unknown. Some 
assif^n it to Tartary, others to Siberia, am even Scotland has been mentioned. It has 
been cultivated from the earliest aittiquity, and was much in use among the Romans, 
both as food for soldiers and horses. In Sweden and Lapland it is more cultivated tlian 
any other grain, on account of its requiring to be so short a period in the soil ; some- 
times notjqngcr than six weeks, and seldom more than seven or seven and a half. In 
Spain and Sicily they have two crops a year on the same *^oil : one is sown in autumn 
and ripens in May, and the other is sown in May and reaped in autumn. In Britain 
barley is a tender grain, and easily Inirt in any of the stages of its growth, particularly at 
seed time : a heavy shower of rain will then almost ruin a crop on the best prepared 
land ; and in all the after proec.sses greater pains and attention are required to insure 
success than in the case of otlier grains. The harvest process is difficult, and often 
attended with danger; even the thre.shing of it is not easily executed with machines, 
because the corn generally adheres to the grain, and renders separation from the straw a 
troublesome task. 
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5081. Species and varieties, (Jig. 726*) There arc six species and subspecies o£ 
this grain in cultivation besides varieties. These arc, — 

1. IZ’drdoum ▼iil^kre, SpTjnrt barlpy {a). . 4. /idrdeuin dfRtirhon, Common nr looK-parcd barto; (c). 

2. SlWriun barley. A. dfsiJchon nudum, Naknl l^arloy. 

3. hexdstjchon, Wuiter barley (A). 6. Zracrltoni Sprat or battledore (d). 


The second and fifth sorts are allowed to be snbspecit^s or varieties of the first and fourth, 
and indeed there can be little doubt that the whole nut constitute more than one species. 



/50S2. Thesm tnprbtwh’if or early barley {a)^ Otge Surnon <le printemps^ Fr, is distinguished by its 

double row of begirds or awns staiidiiig erect, and lU thin husk, winch renders it lavourable for malting. 
This 18 the sort priiieipally cultivated in the southern and eastern districts of both Kngland and Scotland, 
niid of which the farmers make two sorts, vix the lommoii, and the rath-npe barley : but these two sorts 
are jii reality the same; tor the ratli-iipo is only an alteration of the common barley, occaMoned by Indiig 
long cultivated upon warm gravelly soils. The sce<l of tins, when sown on cold or strong land, will, the 
first year, ripen near a turtiiight earlier than the seed taken Irom strong land, and therelorc the larmers 
in the vales generally purcliase their seed -bar ley from the warm or gravelly lands; for, when preserved 
in the vales two or three years, it becomes full as late in niieiiing as the common barley of ihcir own 
product . on the other hand, the farmers on warm lands arc also obliged to procuic their sced-barlcy from 
the stioiig lauds, otherwise tlicir gram would degenerate in bulk or tulness, which by this change is pre- 
vented. 

.0()8;l. The Siberian harlcyt Orge ctUesre, Fr., and lltwmel g€rs/t\ Cier , is a variety of early barley with 
broader leave.s, and reckoned more proiluctive than the other. It is much grown in the noith ot Europe, 
and was introduced to this country in 17t)S, but is believed to be now lost or merged in the parent species 

5084-. Winter bar k'ify late bailey^ or hyuare bailey (A), Oige cai Ti'e d' hirer ^ Eicoui geon^ Fr , has the grains 
disposed in four or in six rows, large and thick skinn^. It is chiefly (ultivated lii the rioith of Kngland 
ami in Scotland, on account ol its liardmess ; butlroin the thickness oi its rmd it is dl adaptetl for uiaUing, 
and IS going out of use. 

M)85. Migjs, bi/gf or barley hig^ is a variety of winter barley known by always having si>| rows of grams, 
liy the grains being smaller and the rind thicker, and by its being earlier than the parent variety. Pro- 
fessor Martyn says, he has freciuciitly counted forty-two grams on one car ot bigg, when common or long- 
eared barley had only twenty-two 

508ti. Common or Ivng.eurcd bailey (c), is known by its very long spike or car, flatted transversely, 
greater in breadth than thickness, with chalf ending m an awn sixteen times the length of the grain. 
This sort is cultivated m many parts ot lunglaiui and .Gotland j though some object to it because the ears 
bong long and heavy they think it apt to lodge. 

5087. naked barley^ or wheat barley, Oige nue d deux rangi, Fr , i.s known by the grain separating easily 
from the chaff, and is by some considered as nothing else than spelt wheat, which it greatly reseniblcs. It 
does not appear to be cultivated at present iii any part of Tlntain. 

5088. Sprat, or battledore barley {</), Orge ^vcntail, Oige-rix, Fr., is known by its low stature, coarse 
straw, short broad ears, and long* awns The long awns and closeiies.s of the ears protect it better from 
birds than most other sorts, but as the straw is scanty and of little use it is not much cultivated. 

.5089. Besides these sorts tiiere are some local varieties, as Tb.mct b.'irlcy. Putney barley, &c. wliirh are 
merely names given to the varieties common in those places. The Thanct is the winter, and the Putney 
the sprat barley. 

5090. New varieties may be procured by selection or crossing, as in the case of wheat. 
(5009.) 

5091. Ill choosing a sort of barley for cultivation, .regard must be had to the soil and 
climate. The hardiest may be considered the winter barley, and tlic earliest, and perhaps 
the best, is the spring barley. The long-eared is also a much esteemed variety. 

5092. In choosing from any particular variety, the best gram for sowing is that which is free from 
blackness at the tad. and is of a pale lively yellow colour, intermixed with a bright whitish cast; and if 
the rind be a little snrivelled, it is ^ much the better, as it shows that it has sweated in the mow, and Is 
a sure indication that lU coat is thin. The husk of thick.rinded barley being too stiff to shrink, will lie 
smooth and hollow, even when the flour has shrunk from it within. The necessity of a change of seed 
Brom time to time, by sowing that of the growth of a diflfbrcnt soil, as it has been observed, is m no 
instance more evident than in the culture of this grain, which otherwise becomes coarser and coarser 
every year. But in this, as well in all other grain, the utmost care should be taken that the seed is tuU 
bodied. 

5093. The best soil for barley is a light rich loam, finely pulverised. It will Neither 
grow well on a sandy or soft soil, nor on strong clays, such as are suitable for wheat. 

5094. The preparation of the soil is sometimes by a naked fallow, but generally by li 
turnip fallow ; sometimes it is taken after peas and beans, but rarely by good fartners 
either after wheat or oats, unless under special circumstances. 
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50^ When town t^cr turnips It Is generally taken with one fUrrow, which is given as fast as the 
turnips are consumed, the ground thus ret:eiving much benefit from spring frosts. But often two or more 
ftirrowg arc necessary for the fledds last consumed; because, when a spring drought rets in, the surface, 
IVom ^ing poached by the removal or conbumptton of the crop, gets so hardened as to render a greater 
. quantity of ploughing, harrowing, ancl rolling necessary than i.ould otherwise be called for. When sown 
after beans and peas, one winter and one spring ploughing are usually bestowed ; but, when after wheat 
or oats, three ploughings aro neces'.ary, so that the ground may he put in proper condition. These 
operations are very ticklish in a wet and backward season, and rarely in that case is the grower paid for the 
expense of his labour. Where land is in such ^situation as to require three ploughings before it can be seeded 
■With barley, it is better to summer fallow it at once, than to run tlie risks w'hich seldom fail to accompany 
a quantity of spring hibour. If the weather be dry, moisture is lost during the diflbrcnt processes, and an 
imperfect germination niMCSsarily follows : if it*bc wot, tlic bencht of plougtiing is lost, and all the evils 
of a wet seed-time are sustained by the future crop. (Jit own ) 

5('n6. 7V> whatever crop barlci/ succeeds^ the harrow and roller, when the plough alone is insufficierit, 
should be employed m reducing the soil to a considerable degree of fineness. In most cases more thciii 
one earth is given ; though, after a winter furrow, the grubber may be used in spring instead of the 
plough. After turnips, cab’ii on the ground by sheep, the land, being consolidated by their treading, 
EOinetnnes receives two ploughings ; but, if only one, it should be well harrowed and rolled ; and it is often 
tinished hy harrowing after the roller, especially if gra*>s-secd<s be sown, which arc covered by tins last 
harrowing. Barley is sometimes sown on the flist ploiigliing, aiui < nvered by a ®eeoiid shallow ploughing. 
As it is found of great importance, with a view to spcetly .and equal vegrtation, that the grounn should be 
fVesh and moist, bailey is generally sown upon what is termed hot-Jur, that i» as soon as possible after it 
is turned up by the plough 

5097. Manvre can seldom be given with advantage to a crop that occupies the soil so 
short a period as barley, and therefore it generally is sown on land whicli lias been en- 
riched for a preceding crop. 

5098. The climate in vvliieh barley delights is warm and dry. There arc instances of 
a crop being sown and ripened without having enjoyed a single shower of raiti ; but 
gentle showers from the time it is sown till it begins to shoot into the ear, are favourable ; 
while heavy rains at any period, and especially iininediately after sowing, or during the 
blossoming, ripening, and reaping seasons, arc highly injurious. 

.'>099. The best season for sowui" barley is considered to be from the beginning of 
April to the middle of JMay ; but bigg may be sown either in autumn to stand the winter, 
or as late as the first w'eek of June. In England, the winter or four-rowed barley is 
frequently sown in autuniii, and stands the most severe winters. With respect to the 
lateness at w'hich bigg and summer barley may be sown, much depends on the sort of 
weather which occurs during the first three w'ceks after sowing. 

.5100 When barley is sown late it is sometimes «tccpc<i in common water to promote its germination ; but 
it IS HChlom pickled or otherwise prepared The .ulvaiitages of steeimig are, proiuinng an equal gcrinination, 
and consf'quently ripening, ancl getting the st.irl of weeds. I’hc following ilircctioiis arc given for per- 
foiming the operation : — l’’irst, take out about ono-third of the (ontents ol the sacks of seed barley or 
bear to allow lor the swelling of the grain ; lay tiie H.acks with the grain to steep m clean water; let it be 
covered with it for at Um.-iI twenty-four hours, when the ground is very dry, .nid no likelihood of rain for 
two or three days, it is better to he thirty.six hours Sow the grain wet from st(‘eping without any 
addition. The seed will scatter well as clean water has no tenacily ; only the sower musl put ni a foinlh 
or a thud more seed in bulk than is usual of dry grain, as the gram is swelled in that proportion. Harrow 
it in as qnicklyiris prissible after it is sowm , and, though not necessary, give it tlie benefit of a fresh furrow 
if convenient. You may expect it up in a toitmght at farthest. {Jirow7i ) 

5101. The guantUi/ of seed is different in diflerent cases, according to the quality of the 
soil and other circuiristances. Upon very rich lands, eight pecks per acre arc sometimes 
sown ; twelve is very common ; and upon poor land, more is sometimes given. 

.5102. Whether the pracUce of gtrtng so small a quantily of seed to the best lands is advantageous or the 
reverse, seams a disputed point .smongthebc'.t farmers. That there is a .saving of gram there can be no doubt ; 
and that the bulk may be as great as if more seed bad been sown, there ran be as little question, latlle 
argument, however, is necessary to prove that thin sowing of barley must be attended with considerable 
disadvantage ; for if thq early part of the sea.son be dry, the plants will not only he stintet! in their growth, 
but will not send out nfrsct.s ; and if ram afterwards fall, .*in occurrence that must take place some time 
during the summer, often at a later peritKl of it, the plants begin to stool, and .send out a number of 
young shoots 'I'Jiese young shoots, unless under very favour.ihle rircuiristances, cannot be cxpect€>d to 
arrive at maturity ; or if their ripening be w<uted for. there will be a great risk of losing the early part of 
the crop, a circumstance that frequently happens. In almost every insbince an unequal sample is pro- 
(bleed, aud the grain is for the most part of an inferior quality. By good judges, it is thought preferable 
to sow a quantitv of seed suHlcicnt to ensure a full crop, w'lthout depending on its sending out offsets : 
indeed, wnore that is done, few offsets are produi «1, the crop grows and ripens equally, and the grain is 
uniformly good. {.Brown on Rural Ajfisirs ) 

.5103. The inodes of soiling barley are cither broad-cast, or in rows by the drill or 
ribbing. The Iiroad-cast mode is almost universally adopted ; unless in lands much 
infested with annual weeds, where drilling and huiid-hoeing, and in particular cases 
liorscvboeitijl;, may be employed with advantage. 

5104. The only culture which barley requires while in a growing state, is hoeing and 
weeding if in rows, and weeding alone if broad -cast. Sometimes barley is rolled to com- 
press a soft soil and exclude the drought, and when very thick it may be first harrowed 
and then rolled. Grass seeds and clover are sown with the grain before the last 
liarrowing, w'hen the broad-cast mode is ado])ted ; and immediately before hoeing, 
when the barley is in rows. The former is much the best mode for insuring a strong 
plant of clover. 

5105. Eating down barley^ which from winter or very early sowing is ovcr.luxuriant, is practised in 
some districts, but It is alleged that mowing is much better than feeding it ; because the scythe takes off 
^ ' W the rank tops, but the sheep feed uiwn all indiflbrcntly ; nor should they even, in any case, be left 
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upon it too long, because, being particularly fond of the sweet end of the stalk next the root, they bite so 
close as to injure the future growth of the plant 

5 IOC. Barley is ripe when the red roan, as the formers term it, meaning a reddish 
colour on the ear, is gone off ; or wlfen the ears droop, and foil, as it were, double against 
the straw, and the stalks have lost their verdure ; but in the lafter case it is too ripe. 

5107. In the harvesting of barley more care is requisite than in taking any of the other 
white crops, even in the best of seasons ; and in had years it is often found very difficult 
to save it. Owing to the brittleness of the straw, after it has reached a certain period 
it must be cut down ; as, when it is suffered to^stand longer, mu'eb Joss is sustained by 
the breaking of the heads. On that acc ount it is cut at a lime when the grain is soft, 
and the straw retains a great proportion of its natural juices, consequently requires a long 
time in the field before cither the grain is hardened or the straw sufficiently dry. When 
put into the stack sooner it is apt to heat, and much loss is frequently sustained. 

5108. Jim Icy ts gcnrral/y cut dovm in Knjflaiul with the cradle scythe, and cither tie<l up or carted home 
loose alter lyiiif? in the swath some days to dry It is not apt to shed , hut in wet weatJier it will be likely 
to spout or ^row musty ; and therefore every f.iirday after ram it should be shaken up and turned ; and 
when it is tolerably dry, let it he made up into hlioeks ; hut he careful never to house it till tiioroiighly dry, 
lest it mow-hurn, wlmh will make it malt worse than il it had spired in the field. It is reinarkenl by Lisle, 
that poor thin barley should he cut a little sooner than it the same plants were strong and vigorous ; as the 
straw, when the ola'rits are full iipe, in such c<ises will not stand against the scythe. In this situation, 
barley in paiticiilar should he in swath till it is thoroughly dry. Some of his barley, which lay out in 
swath five or siv days in very line weather, though both blighted and edge-grown, grew plump, and ac- 
quircfi very near as good a colour as the best. He reckons short scythes the best tor mowing lodg^ or 
crumpled corn, because they miss the fewest plants; and observes, that a bow upon the scythe, which 
carries away the swath before it, is preferable to a cradle, the lingers ot which would be pulled to pieces 
by the entangled corn, in drawing back the scythe. In Scotland and Ireland it is generally reaped with 
the sickle, bound in sheaves, and set up in shocks. 

5109. Tn stacking barley many fanners make an opening in the stack from top to 
bottom. This opening is generally made by placing a large bundle of straw in the 
centre of tlie stack, wlien tlie building commences, and in proportion as it rises tlie straw 
is drawn upwards, leaving a liollow behind ; whicli, if one or two openings are left; in tlie 
side of the stack near the* bottom, insures so complete a circulation of air, as not only to 
prevent healing, but to prescivc the grain from becoming musty. 

5110. The threshing and dressing of barley require more labour than tlioseof any other 
grain, on account of the difficulty of separating the awns from the ears. Tor tliis pur- 
pose some threshing machines are furnislied with wliat is called a hummclling machine, 
already described (‘J799.) : and where this is wanting, it is customary to put the grain, 
accompanied with a portion of tlircshcd straw, a second time through the machine. 
Wliere barley has been mown, tlie whole of the straw' requires to be twice threshed, in- 
dependently of the necessity of getting rid of the awns. 

5111. The produce of barley, taking the average of England and the soutl^f Scotland, 
Donaldson considers, might be rated at tliirty-lwo bushels j but when ^'^ales and the 
north of Scotland are included, where, owing to the imperfect modes of culture still prac- 
tised, tlic crops arc very indifferent, the general average over the whole will not probably 
exceed twenty-eight bushels the acre. IVIiddleton states it as varying in England from 
fifteen to seventy-five bushels per acre. Tlic average produce of tlic county of Middle- 
sex, he says, is about four quarters of corn and two loads of straw per acre. 

5112. 'The uses of barley are various. In Wales, Westmorland, Cnmbeil.*vnd, and in 
the north, as well as in several parts of the west of Scotland, the bread used by tlie great 
body of the iuhahitants is made chiefly fiom barley. Large quantities of the barley cul- 
tivated in England are converted into beer, ale, porter, and wliat is called British spirits, 
as English gin, Engli.sh brandy, ^c. 7'lic remainder, beyond w liat is necessary for seed, 
is made into meal, and partly consumed in bread by the inhabitants of the above-men- 
tioned districts, and paitly employed for the juirpose of fattening black cattle, hogs, and 
poultry. There is a much greater share of the Scotch barley consumed in distillation, 
in proportion to the quantity cultivated, than of the English. Exclusive of wliat is 
used for seed, tlie Scotch barley is either converted into beer or ale ; or made into pot- 
barley, or into meal, for tlic use of the inhabitants in the more remote and less cultivated 
parts of the kingdom ; or, lastly, into whisky. In Th^ Report oj Middlesex it is stated, 
that much of the most ordinary barley is given to poultry : tlic rest is sold to the malt- 
sters, except so much as is reserved for seed. 

5113. But malt is the great purpose to nyhick barley is applied in Britain. To understand the process of 
malting, it may be necessary to cibsorvc that the cotyledons of a seed, before a young plant is prodtired, arc 
chtingcd by the heat and m6i.sturc of the earth into sugar and mucilage. Malting gram is only an artificial 
mode of effecting this by steeping the grain in water and fermenting it in heaps, and the arrestinjf of its 
progress towards forming a plant by kiln drying, in order to take advantage of the sugar iii distillation for 
spirit or fermentation for beer. The grain of barley contains starch and sugar ; and the chemical consti. 
tuents of both these ingredients are very nearly alike In the process of m.ilting, a portion of the starch is 
converted into sugar, so that the total quantity ot sugar, and consequently the source of spirit, is increased 
by the transtbrmation. . . . ' , 

5114b To choose a proper sample qf barley for maltingt observe the directions given for choosing seed 
barley. (5091.) 
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5115. Of pot^arh'y there arc two sorts, iicarl and Scotch ; both are produced by grinding off the husk, 
and the j^arl barley is produced by catrying the operation so far as to produce roundness m the kernel. 
It IS used in soups, gruels, and medicinal drinks. 

5116. Barley ineaL is ground like oatmeal or flour; the coarser sort, with the bran, is used for fattening 
live stock, especially pigs and poultry ; but fine bolted barlew^our, made into a thin pottage or pudding, 
and spread out in thick cakes, and toasted on a hot plate of metal, forms a light breakfast bread, much 
esteemed in some parts of Scotland. It is served in a recent state, hot, and spread with butter and honey, 
and eaten in several folds. 'IVo pv^rts of barley flour, one of wheat flour, and one of rye, are said to make 
a light and very agreeable loaf of bread. 

5117. The produce of barley in flour is 12lbs. to 14lbs. of grain. Sir II. Davy found 
1000 parts of barley meal to afford 920, parts of soluble or nutritious matter j viz. 790 of 
mucilage or starcli, 70 of sugar, and 60 of gluten. 

5118. Barley straw is chiefly used for litter and packing ; it is unfit for thatch or rope- 
making; and of little value as fodder. 

5119. The diseases of barley are few, and chiefly smut, but of quite a different species 
from that which aflccis tlie wheat, and one which it is found cannot be prevented by 
pickling and liming. 

Sect. IV. The Oot. — Arhta sativa L. ; Triandria Digynia L., and Gramineee J» 
JL'ylvoine, Fr. ; Haber^ Ger. ; Verntf Ital. ; and Auenat Span. 


France is chiefly eomineci to laiiciiaes norui oi i-aris. it is scarcely Known in iiiesouui 
of France, Spain, or Italy ; and in trojiical countries its culture is not attended to. In 
Riitain it has long been very generally cultivated, formerly as a bread corn, but now 
chiefly as horse-food. Of all the grain this is the easiest of culture, growing in any soil 
that admits of ploughing and harrowing. 

5121. The varieties of oats are more numerous than those of the other grains, and 
faome of them arc very distinctly marked. The principal are as follows : — - 

5122. T/ie white oat or common oat {Jig, 727. «), Avotne blanche^ Fr , in most general cultivation botli in 

Fngl.iiul and .ScutUnd, and knuvviiby its white husk and 
keniol 

51‘2.‘J. The Mack oat^ Avoine h grappe noir, Fr., known by 
its black husk; cultivated on poor bOiU, in the north ol 
England and Scotland, 

5121' The red only known by its brownish red husk, 
thinner and more flexible .stem, and fiimly attachinl grams. 
It IS early, suffers little from winds, meals well, and suits 
windy situations and late climates. It is understood to have 
originated in Pcebleshire, on the estate of Magbic.lnll, by 
which name it is sometimes known. 

.^12>. The Poland oot^ known by its thick white husk, 
awnless chaflT, solitary grains, short white kernel, and short 
stiff straw, Jt reqmre.s a dry warm soil, but is very prolific. 
The black Poland oat is one of the best varieties ; it some- 
times weighs .'iolbs per bushel. It is, however, very liable to 
be shed by the wind after it begins to ripen j it rctiuircs a 
tine dry tilth 

.0126 The Ft iczlandor Dutch oat, Inasplump, thin-skinned, 
white grains, mostly double, and the large one sometimes 
awned. It has longer straw than tlic Poland, but in other 
respects resembles it. 

0127. The potato oat has largo, [dump, rather thick, 
skinned, white grams, double and treble, with longer straw 
than either of the last two sorts. It is almost the only oat 
now raised on land in a good state of cultivation in the 
nortli of England and south of Scotland, and usually brings 
a higher price in the Iiondon market than any other variety. It was discovered growing in a field of 
IMtatoes ill Cumberlanil, in 1788 , and from the produce of tlio single stalk which there sprung up by 
nccideiit, probably Iroin the manure, has been produced the stock now in general cultivation. 

5128 The Geoi’eian oat, is a large, graincil, remarkably prolific variety introduced flrom Georgia, by R. 
llarclay. Esq. of Pury Hill, to liritain and the north of Euroiie. On ricii soil in good tilth, Mr. Barclay 
fliulH it yield more gram per acre than the potato lat or any variety whatever. 

.5129. The Siberian or Tatartan oat {b\ is considered by some as a distinct species. The grains arc 
black or brown, thin and small, and turned mostly to one side of the [lanicle; and the straw is coarse and 
reedy, • It is little cultivated in England, but found very suitable for the poor soils and exposed situations 
on the sides of the Dublin and Wicklow hills. 

5130. A variety called the winter oat, Avoine d'kiver, Fr., has lately come into notice in some parts of 
England, but we have not been able fo ascertain its origin. Mr. Bennett of Chaxhill, near Gloucester, 
sows two bushels i>er acre in October ; finds the plants very luxuriant 'at Christmas, tillering like wheat : he 
depastures them with ewes and lambs all the spring, and then shuts them up. and reaps an ample crop early 
Id August. The grain is rather longer than that of the white oat, and the colour rather lighter than that of 
the black oat ; Mr. Bennett receiveii the seed from a friend in Monmouthshire, who he coiflectures 
received it firom Bristol, so that it is probably a recent importation. {Country Times, Feb 8th, and Cor. 
with Mr, Bennett.) 

5131. There are other varieties, as Church’s oat, the Angus oat, the dun oat, Ac., but they are either too 
local or obsolete to require particular notice. In the oat, as in other plants extensively cultivated, new 
varieties will always bo taking the place of old ones. 

5132. ^To procure new varieties adopt the mode by selection, by which, as it appears 
above, the potato and red oat were brought forward ; or proceed .systematically by cross 
imprcgna;tiQn, as directed for raising new varieties of wheat. Degeneracy, Brown 




Book Vr. 


OATS. 


827 


observes, has taken place to a certain extent in the potato oat$ but it is presumed that 
the consequences miglit be removed with ease, were first principles returned to. To 
make a selection of the strongest cars, which carried the purest grain, is not a difficult 
business ; and were this selection aftended to by half a dozen farmers in a district, it is 
obvious, that the breed, or variety, might be preserved pure and uiicontaminated. If 
slovenly farmers were not provided with good see^, it would be their own fault; since, 
if they would not take the trouble to select and breed for their own use, they might 
always be provided by those w ho were either better qualified for making the selection, or 
were more attentive to the interests of agriculttirc. (2?rown.) Some of the Nortluim> 
berland farmers have been at the pains to select the grains, instead of tlie cars, after 
being threshed. The best seeds are picked out by hand by women. 

5133. In choosing a sort from among the varieties described, tJie potato and Poland 
arc the best for lowlands, and tljc red oat for uplands and late climates in a state oi 
good cultivation. For inferior soils the white or common oat, and for the poorest of all 
the black oat, may be adopted. 

5131. The soil for oats may be any kind whatever, from the stiffest clays to moss or 
bog, provided it be laid sufficiently dry. Tlie most tenacious clays, and meagre gravels 
and sands, where scarcely any useful seed-bearing plant, except buck-wheat, could be 
grown, will produce a crop of oats if ploughed at a proper season, and the seed judi- 
ciously sown and covered. 

5135. 'The jn'cpnration of the soil for oats is less than for any otlier grain. It is almost 
always the first crop on newdy broke-up lands ; and as it prospers best on a soil not too 
finely pulverised, it is coinilNonly sown on one earth. In regular rotations, oats are 
chiefly sown after grass ; sometimes upon land not rich enough for wheat, that had been 
previously suiriincr-fallowcd, or luicl carried turnips; after barley, and rarely after w'h eat, 
unless cross-cropping, from jjarticular circumstances, Ijecoiiics a necessary evil. One 
plougliing is generally given to the grass-lands, usually in the month of Janiuu-y, so that 
the bciietit of frost may be gained, and the laud suflicienlly mellowed for receiving the 
harrow. In some cases a spring fuiTOW' is given wheu oats succeed wheat or barley, 
especially wlien grass-seeds are to accompany the crop. The best oats, both in quantity 
and quality, arc always those w liich succeed grass ; indeed, no kind of grain seems hettei' 
qualified by nature for foraging upon grass-land than oats; as a full crop is usually 
obtained in the first instance, and the land left in good order for succeeding ones. (2V. 
on llural A fairs.) 

51 36. The climate for oats should be cool and moist ; when dry and warm, the panicles 

arc so dried and coutracled that they cease to convey sufficient nourishment to the ears, 
which fhus never become plump, but thick husked, long awned, and unproductive in 
meal. Tiiis is very often the case wdlh tlie oats in Scotland in a very dry year, and very 
common in tlie south of England in most years. • 

5137. The seasoji of sowing oats is from the last w eek in February to the end of April. 
About the middle of March is jircfcried by tlie best farmers. No preparation is ever 
given to tlic seed ; but it should he plump, fresh, and free from the seeds of W'ceds, 
Common oats sown in autumn aie generally killed during winter, the plant being in this 
respect moie tender than wheat, rye, or barley bigg. In some parts of Ireland, and 
especially in the county of Dublin, the Friczlaiid oat is sown in autuirm ; and the 
advantage is tlicy ripen nearly a month sooner tlian those sown in spring, an important 
object in a moist climate. 

5138. 'The quantity of seed, where oats are sown bioad-east, is usually from four to six 
bushels to the acre. Land sown with potato oats requires less seed, in point of measure, 
than when any of the other sorts is used : first, because this variety tillers better than any 
other ; and next, because having no awn, a greater number of grains are contained in a 
bushel. 

5139. The mode of sowing oats is almost universally broad-cast; but where they are 
sown after turnips, or on other well pulverised soils, some adopt the row culture. 

5140. The nfler-ciiUure depends on the mode of sowing, but seldom consists of more 
than weeding before the flower-stalks begin to shoot up. 

5141. In harvesting oats in ^^ngland, they are generally cut down with the scythe, and 
carried loose to the barn or stack ; but in the northern districts, and where tJircshing 
machines are used, whether mown, or, what is most usual, reaped with the sickle, 
tliey are tied in sheaves to facilitate the process of threshing. Oats are ready for 
the scythe or sickle when the grain becomes hard, and the straw yellowish. They 
should generally be cut before they are dead ripe, to prevent the shedding of the grain, 
and to increase the value of tlic straw as fodder. They rarely get much damage wheu 
under the harvest process, except from liigh winds, or from shedding, when opened out 
after being tlioroughly wetted. The early varieties are much more liable to these losses 
than the late ones ; because the grain parts more easily from tlie straw, — an evil to which 
the best of grain is at all times subject. Early oats, however, may be cut a little before 
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dead ripe, which, to a certain extent, lessens the danger to which they aro exposed from high 
winds ; and if the sheaves are made small, the danger from slicdding, after rains is con- 
siderably lessened, because they are thus sooner ready for the stack. Under every manage- 
ment, however, a greater quantity of early oats will b'e lost during the harvest process than 
of the late ones ; because the latter adhere firmly to the straw, and consequently do not drop 
so easily as the funner, (Broum.) In harvesting oats m w'et seasons, the practice of 
gaiting the sheaves (3176.) is generally adopted. In Sweden, in most seasons, the oat 
crop is dried on frames or poles (704.) ; and in Russia, not only oats, but barley and rye, 
are kiln-dried in the straw. 

5142. KUn-drying oats and other corns in the straw liafl been found necessary, and is very generally 

K raotised through the north of Russia, Livonia, Courlaiid, and Lithuania, being the last operation of 
arve^t for preserving all kinds of corns, peas, beans, arnl buck-wheat, 'I’hey are dried in the fields as 
much as can be; but, wlicn brought home, they are kiln-dnerl, and are then ready to be cither threshed 
out iminodiatcly, or put up in barns, without any danger of either corn or straw becoming musty or 
rottirg The common practice of the bmirs is, during winter, to thresh out by degrees, as in this euiiiitry, 
fheir oats and barley, in older to have straw tresh for their cattle, so^'h straw being their only provender. 
The process of kiln-drying by no rne.ms prevents the germination of the grain when used for seed, while 
it not only preserves the gram and straw but improves their taste and salxbnty. It enables Russia to 
export large quantities of rye and wheat, with less risk of damage to the gram .b in is incurred by other 
nations of the north of Europe. 

rtUfi. The kiln {fig 728.) in general 
and established use throughout Rus- 
sia, for the purpose of drying corn 
in the straw, is heated commonly by 
fires of wood. It is a simple and 
che.iply erected structure, the walls 
eight leet high, and fifteen feet square 
within. At this height there are 
two sti nng cross-beams (a), to support 
the small timbers, laid over them as 
ribs. The corn stands in sheaves 
above these ribs (5), closely .set up, 
the band end* of the sheaves down, 
and the corn or grain ends up • the walls then rise above the ribs about five or six feet more, the kiln being 
closed by a simple ceiling ot cross joints at this height, covered with thin turf Any cheap and ordinary 
roof answers to cover the whole. The fire-place is constructed so a* to throw back tJie ascending spark ; 
a small porch (e), directly opposite to the fire-place, prevents violent blasts of wind, and covers from rain 
the fuel and the attendant Almut ‘](K) sheaves (twenty-five stooks) of corn aic dried at one time. U is 
put on 111 the evening, and left on the kiln through the night, after the wood ha.s been burned into ch.ir. 
coal, and the door above the lire-placc closed. At one end of the kiln there is frequently an open shed or 
barn (d), for convenience in bringing corn to, or taking it from, the kiln. 

5144. The produce of oats is frencrally considered greater and of better quality in tl»e 
northern tluin in the southern counties ; and the reasons are obviously that, in the former, 
more attention is paid to their culture, .and the climate is more favourable for the matur- 
ation of the grain. Ten quarters an acre is reckoned a good crop in the nortli, but the 
profluce is often twelve and thirteen quarters, and the straw from two to three and a half 
loads per ache. 

.514.5, The produce of oats in meal amounts to 8 lbs. fur 11 lbs. of corn. Sir II. Davy 
found 100 parts of oat> alFord 59 parts of starch, six of gluten, and two of saccharine 
matter. 

5146. The use of oats in the north, in Ireland, and in some parts of Yorkshire and 
Derby.sliire, is partly for meal and partly for horse-food. In the south it is almost en- 
tirely for hor.se-f(K)d, poultry, and groats for gruel. It is occasionally malted and used 
in distillation. The line powder wliich is produced by husking the corn, or making grist, 
forms the sowens of the Scotch (the flummery of the Iiisli), an agreeable light and whole- 
some supper dish. 

5147. The diseases of the oat are few. Sometimes it is found attacked by the smut; 
but the more common injury sustained by oats is from wire-worms, or lorvai of insects 
which generally abound in lands newly broken-up from turf. One of the most certain 
modes of avoiding these is, by not ploughing the ground, especially if old turf, till 
immediately before sowing. By this means the insect is turned down, and before it can 
work its way to the surface (if ever it does) the corn is beyond its reach. In this way 
gardeners destroy and retard the progress of tlic gooseberry caterpillar by digging under 
the bushes ; for it is found that the eggs and larvae of insects, like seeds and bulbs, when 
buried too deep in the ground, have their progress retarded, or their vital principle 
destroyed. In late harvests, more especially in the northern parts of the island, the oat 
is liable to be frosted and rendered unfit for seed before being harvested. There is no 
remedy for such an accident ; but we have shown (4997.) how it may be detected, so as 
not to disappoint the sower of such grain. {Encyc. of Card. 466.3.) 

Sect, V, Cereal Grasses cultivated in Europcy some of which might be tried in 

Britain. 

6148. cereal grasses which the climate of Britain does not readily admit of cultivate 
are the maize, Canary corn, millet, and rice. 
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Subsect. 1. Maizet or tndum Com*~^2^a M&ys X.; Tridndria L., and 

Graminea J. Le Mais, or Turqide, Fr. ; der Mayst Germ. ; Gran turcoy Ital. ; 

and Maizy Span. ^ 

5149. The maize is the noblest looking of the ccrekl grasses. It is considered to be 
a native of South America,, to have been cultivated in Mexico and Peru from time im* 
memorial, to have been introduced to Europe abo&t the beginning of tlie 16th century, 
and to England in 1562. It is at present cultivated In almost every part of the universe 
where the summer temperature equals or exceeds that common to latitude 45°, and even 
to 48°. In France, in Artliui Young*s time (1787)» the principal country of the maize, 
was to the south of a line drawn from Bordeaux to' Strasbourg, in lat. 48° 35' ; but it 
is at present cultivated as far north as Nancy, which is in latitude 49°, — a fact which 
shows that this grain is taking a wider range of temperature. It flourishes on the 
western continent from about the 40th degree of southern to higher than the 45th degreo 
of northern latitude. It is extensively produced in Africa and in Asia ; on all the shores 
of the Mediterranean, in Spain, Italy, part of France, and the countries of the Levant, 
it is the food in most common use. Of the cultivated Ccrealia, indeed, it is that which, 
next to the rice, supplies food to the greatest number of the human race; and it may be 
held to be the most valuable gift of the iiewworid to the old.” (Quar. Jour. jig. i. 485.) 
In England it has been cultivated for upwards of a century, in nursery gardens in the 
neighbourhood of the metropolis, for the curious puipose of supplying seedsmen in aU 
parts of the island with cars of the corn to ornament their shop windows : it has also 
been grown in the kitchen gardens of some individuals w'ho have lived in America, for 
the purjjose of using the cars in a green state : it has been tried also in the fields, and 
more especially in 1828 and 1829, in consequence of the public attention being called to 
the subject by Mr. Cobbett. 


5150. As a bread corn it cannot be greatly commended ; the car is highly protluctive of flour, but that 
flour is deficient m gkden, and cannot be made into bread without a large admixture of the flour of wheat. 
For fattening cattle and poultry of every description it is found excellent, and its culture in Europe can 
only bo rc*commeiuled with a view to this object. 

5151. ranettes. Like other plants which have been long in cultivation in various countries, there are 



numerous varie- 
ties of the maize. 
According to La- 
gasca, there arclSO 
varieties known in 
Spain. That grown 
in the warmer 
parts of America 
IS called the 
large yellow, Mais 
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jaunCf fit arid, Fr. I 
"• rej 


yuune, i I. 

{fig. 729.) I'll ere 
18 a large red, 
which ditters from 
the othi'r only in 
the colour of the 
skin of the grain : 
both have very 
large and hand- 
some ears { fg. 

7J().) There lb the 
large yellow flinty 
the large white 
flint, the sweet 
corn, the pearl 
corn, the maize 
quarantine, niicii. 
ing in forty days, 4 
and the Egyptian 
or chicken «orn, 

Mai8 & poulet, le -J 
plu.s petit etle plus ' 
pr^coce, of Vil- 
morin's catalogue, J 
There is also what 
is called Cobbett’s 
co^ (Jig. 731.), J 
which seems to be t 
nothing more than 'S 
the Mais quaran. 
taine. The two 

last varieties have small handsome cars (AzaTSS. 
733.), and can hardly be distinguished uom each 
other. All these sorts have been tried together in 
the same field, and the Egyptian or chicken com 
found decidedly the most early, and the Maizo 
quarantaine, forty days’ corn, or C obbett’scom.neKt 
These two sorts, therefore, alone deserve culture 
. in this country. The Zda Curagita. the ValpiUaiso 
corn, is a distinct species, to wnicif a sort bf 
' religious reputation is attached, on acooont of the 
, grains, when roasted, splitting regulaily'lnto the 
torm of a cross* 
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S15SL SM and climate. A rich loamjr loll, whidh will grow good irfieiEii tobscco, or potatoei, irlll 

. ifrow the strongest 
plants: Jbut th^itorn 
on such plants will be 
much less jilfely to 
ripen than that pro- 
dured on a dry, warm, 

• sapdy, or calcareous 
^soii It must be ob- 
vious, from what has 
been before advanced, 
titat there arc few. If 
any, parts of Bribiin 
north of York where 
the climate will be at 
all suitable to this 
grain. 

515.5. CnHure. This 
grain is almost every 
where sown or planted 
m rows, placed at sui h 
H width as to admit of 
horso-hoeing the in- 
tervals. When thus is 
practised, as the grain 
contains very little 733 

gluten, the crop may 
lie considered as a 
goo<l preparation for 
wheat m very ruh 
soils ; it accordingly 
piecedcs that grain in 
the best cultivated 
parts of North Arne- 
rica; but we question if 
it would be advis.Thle 
to follow this practice 
in old cultivated coun- 
tries, notwithstanding 
that maize and wheat 
diff'er .so much in re- 
gard to gluten. 

5154. The preparation qf the soU may be the same as for a crop of 
barley, according to Cobbett ; but we should say, the same as tor a 
crop or turnips on the raised ndglet or Northumberland .system. 

51.55. Sowing. The qu.intity of seed required is from one bushel 
to three bu-sheU per acre. In Long Island, near New York, the time of 
sowing IS from tlic lOth to the i^Olh of May; in Franco, from the 1.5th of April to the 15th of May ; in 
England, ft'om the -1.5th of April to tlie 20th of the same mouth, according to Cobbett ; but we have no 
doubt that, in situations where the earliest varieties will siicc(H.‘d at all, they will succeed if sown a week 
or ten days later. The grain will retain its vegetative i>uwer.s fur at lca.st six years. {Oard. Mag. 
vol. vi. p. 44k) • 

.51.56. Themodeqf planQ’ne the corn in America is by dr.iw'ing sh-illow drills, commonly three or four feet 
distant from each otfmr, and dropping the seeds by hand, at eiglit iiu lies apart, in the row. This distance 
is evidently too great for the early dwarf varieties; and we think three furrows, or twentv-seven inches, the 
ordinary width between rows of potatoes and turnips, much more suitable. iWe should decidedly prefer 
dibbling, either by hand or by a machine, to Ofieiiing a drill and depositing the seeds In several-places in 
France the seeds arc sown broad-cast and harrowed in, and the atlcr-cuUure consists in lianu-hocing 
between them. By sowing on raised drills the horso-hoemg system may be .^pplicrl as efibctually as in tlie 
culture of turnip.s or bean.s. Cobbett recommends intervals betw-eeii tlie rows of five feet, audllie plants 
at six inches’ distance in the row, with a view to admit a superior degree of tillage between, with a view 
to the wheat rroix He also describes the mode of planting m lulls. The situatlpnB of these hillg,Jbaving 
been inAfrked oufifiy a light plough, or even by trailing a log of wood, first in lines Qvc feet apart ia pne 
direction, and next in hues in the opposite direction at right angles to the fnmigfc as to leave xneWr. 
face in squares, thg planter takes a hoe, and at every iqtorsection of the lines mi@j^ a little hole alx>ut an 
inch and a half deep, and alHiiit six inches in diameter, and in this hole five or six arc regularly dls. 
tributed, and covered over with fine earth to the depth ot an inch and a half, ^is evident tl^tby Ibis 
mode of planting the grounit may be very thoroughly workeil during the growm of the cro]j , but it is 
evident also that it could only be adoptetl in this country uirtry soils, t^at would admit of being kept 
duringapring and autumn without w<Tter fbrrows. ^ . 

5157. T^-amptant^ng maize may be adopted on a small sen •, the advantages oL«bich ajre that the 
ground may be belter prepared before planting, and that the crop may be ma&l||||i^|iLi^ tticccse^^ 
with one which has stood in the ground during winter. 'I'he iilants may l)e and pro. 

tected by mats; or they may be rnisod in a warm border of dry rich soil, cc^redwith straw or straw 
mats dmdtig nights till the common ash, the mulberry, or the walnut .are in leaf: they may then be care- 
ftilly raised and transferred to the field, with a small portion of earth attach^, to each, olautcd with a 
spade or trowel, and watered unless it should happen to rain. 

51.98. The aper euffurc^ according to Colibett, commences with srarrtig away birds and iletKoylng slugs, 
and afterwards in removing weeds and stirring the soil. The plants will be one fbot and a half high in 
July; gnd tip wo al that season, (‘obbett says, need be afVaid of tearing about the roots with the plough as 
much to be will. One thing is certain, he says, that if the ground between the row be nofrplriugh^ at 
nil, there will be no crop at all 'ITie last process with the plough is earthing up, which is said^to be usqAiI 
for twoflUrpoaos; first, to keep the plants steady, in case of very roiigli vidnds : and, second, to give ii g 
A<e«h stock of roots. *' Leave a eorn-plant with nothing but flat hoeing, and without earthing up, and you 
wiQ see all around Its roots coming out just above the ground, and going immediately down into the 





i-iii? irniuw ittrwtum ucivw, iiooi me Lrt/ti.uiJi. auc jjwwcib at me lop naviiig periormca cneir mncuon, ana 
deposited the pollen on the stigma beneath, become no longer necessary To tlie plant: and they, accord, 
ingiy, with all the elevated part of the stem which supports them, may bo wholly removed. This process 
IS terifted topping by the Americans, and is delayed until the blades or leaves may be also stripped off 
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ia ia dfl^otie4 by the state of forwardness of the ▼esetatio&. 
— the huaks, open a little at the tops of the ears, find the 


Without iidury. vThe 
* The time for toppiofl 

grains of the corn to bn^arcr^— noi nargenougn to gnna, nojr urv, —out nani enotign to resist the strong 
pressure of the thdiiib A second cruiHon it. hll the farina having completely quitted the tasset, and 
the tassel being comidetogldead and dry. ' A.tMra is, the perfect deadness of the ends of the silk ; where, 

. ^iy down, like the beard of an extra- 

? coritamptible bunch of wltherfkl.. 
d the bkuies have performed their 

, , , , ii8, .they do no good, ami only servo 

to retard the ripening of the ears by the ekclusion whichThey cause to ll|c sun an^ the wind.’ The tons 
and leaves being removed, they are laid in bunches in the intervals, sud^red to dry, dnd then carried away 
and stacked. This part of the produce, wc are told, is now a precious deppj^ for the winter : * it is liable 
to no inconvenience to which hay is not liable; and weignt for weighjt, ahd weather for weather, an acre' 
of corn, tops and blades will give more nutriment to rattle.’ They are reserved by the American farmers 
as food for thdr horses and ox^n in spring; they are given to race horses aim other delicate and highly 
prized animals. They are cut into chaff, and then mixed with barley and rye. Mr. ‘Cobbett has stated 
this part of the produce to be more valuable than a of hay ; but he has not given us data, either as 
regards the wsAgnt of thej^qp,or the quantitoof the animals it.will fbed] to enable us to judge of tlie 
rorrcctness of his opinion, m Prance and southern Europe, these parts of the plant are. in like manner, 
used for fodder ; but wb are not aware that they arc held in any thing like such high estimation as a crop 
of hay is wi^ us.” {Treatise on CohbetVs Corut and Quar. Jaum. Agr. vol. i p. im.) 

51()0. HarPtesting. The season of harvesting is generally October and November. In America, the 
ears are slipped or broken from the stem by the hand, and arc carried directly to the banufluur to Undergo 
the process of husking. The buskers, who arc generally women and children, are seated around or along, 
side of a large heap of ears ; they have baskets placed before them ; they strip off the husks, fling them 
behind thorn, and throw the ears into a basket. These baskets as filled, are carried to the granary, or 
corn-crib, as it is called in America. It may be two feet wide at the bottom, five feet high up the sides to 
the caves, and five feet across at the top. It is open or gr.itcd at the bottom, with spars at the sides, has 
a weathcr-tight roof, and is raised from the ground by posts surrounded with tin as a protection against 
rats and mice. The husks form an excellent material for stiifiing mattresses, and arc used for this purpose 
in America and on the continent of Europe. The now almost leafless stalks which remain in the fleldg 
in America are flrequently burnt, but on the continent arc used as litter for cattle runodns loose in the 
farmyard. The cars remain in the granary till they are Wanted for shelling, or separating the grains from 
the receptacle. On the continent the ears are cut or broken from the stems as in America, and on a large 
scale arc iireservcd in small oiien granaries, such as ha\e been described; but more frequentlythey are 
liung up unhubked under the pruj^ Hing caves of all manner of buildings, and remain there till wanted 
for Inisking and shelling. 

5161. SheUing or threshing. This, Cobbett tells us, is done in Americ.'i by scraping or rasping the cars 
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upon a piece of iron, fixed across a tub, into 
which the grains fall. The iron is commonly a 
ba>om»t In this country there are machines 
of different kinds {Jig. 754, and § 2550,). which 
perform the operation o^ shelling with great 
rapidity ; but whoever has a threshing machine 
might, by setting the rollers and drum some, 
what wider than usual, dispense with manual 
labour, both in the operations of linsklng and 
shelling ; and indeed we see no reason why the 
cron should not be harvested like a crop of 
drilled beans, with (illadstone's bean reaper 
C2740.), and sheaved, shocked, stacked, and 
threshed, like any other grain. 

Produce. In America apd Australia, 
the pioduce in corn is from fifty to seventy 
bushels to the acre ; on the continent it is gene- 
rally lx‘tween fifty and sixty ; and the produce in 
this country, as it appears by some experiments 
recorded iii the Gat d Mag. vol. vi. p 60 to 67., 
would probably be similar, notwithstanding the 
circumstance of Mr. Colibett, Mr. Moore of 
Sandy, in IJctlfordshire, and some others, having 
raised on sinnll spots at the rate of 100 bushels 
per acre and upwards. The prwUice in straw in 
America and wann countries, where the tallest 
sorts cantie grown, is considerable ; but in this country, wJicre only the dwariest sorts couol bc cultivated 
with nK^8,1t would' not iaiual that of a crop of oats or barley. 

The ajtphcation t|£mi8 crop, according to Cobbett, is various and important : ** pig.feedl|l|rr^Mp. 
feeding, oxen and cow4piathg, poultry.feeiiing, horse-feeding, and man.feeding to whlcll Md 

fish, cam being fed witKjmaize in France. For ” man-fccdiiig” it is only made use of in America 
till the farmer can aflbrd fllgrow wheat; and on the continent it is only used as a bread corn bytbte 
poorcst^^rihc people. The wretched inl)|abd<>nts of the southern part of the Neapolitan territory live 
chiefly as tbose of^Bota^ mountainous districts in the north of Italy live on bread made^ftom 

chestnuts, or b^U#beai The mOi^ important purpose to which the corn uncriished can bo applied in 
Europe^ feeding of poultry. All the fat geese noted for their largd* livers in the 

noith.west Germany are fed with maize, the grains unbroken ; and the 

Binallor poultry in tni^HPRnes are also chiefly led with this corn, broken or ground IhtD meal, 

Turkfjf Jhedlmgt according to Cobbett, ia one ^ Uie in order to have a hirkey, or even a realTy fkt fowl, we are 
many imtpnSeii to which the com nwy i»e apulira in Una eoun- rompellcd to resort to innnming. If the farmer’a wi» bate a 
try : — " We klllMb'last Bprmg, ohe bingle iiullvt, not of a large dozen of theRc, there she sits <for she Can trust nobody else to di» 

'■* " pron before her, or rather upon her, with 

rolled into iin oblong farm, and with a 
bowl of warm mlllr, or With some ipreasy' water, t^ing <in« 
turkey out of the coop at a time upon her lap, foKlhgifs mouth 
opi-D with her left hand, iiutting In the balls with her right, 
and stroking with her fingers the outside of the ueck^^to maifa 
them descend into the craw, every now and then ysunng down 
a^Kionful of the warm liquid, upon the principle that good 
Victuals deser\-o gomi drink. There she siN, if she has twts 
dozen of these animals to cram, two good hours at least, 
Sometimes the) reject Uie food, aiul flutter about, and ipl^ 
the woman with the contents of the bowl. It is always a dis- 
agreeable, troublesome, and nasti job ; It takes up a great d«d 
of time j and yet these things cannot be made suffldenliy *>t ' 
without this eper.stioii, In which, I dare say, HO/WO wopngr; 
are at this very moment (eight o’clock In the nMMmlAK) Uh- , 


iry ! — " wo ZIIIMUaen spring, wie bingie iiuiin, noi. m « isigc uuxvii uir _ 

breed, out of which we took loose fat weighing /Arw i/uurtrrs of U), with a leathern apron before her, or rather upon her, with 
afowd. We fttUfjllid most iwTftctly and finely ten turkeys in balls of barle) -meal rolic * 
the same manner ( and ns to geese and ducks, whlih fat still ’ ' ' “ ' ’ “ 

easier thhn either the former, they will get fat in this m .inner 
in a short i^oe time. If you wish to have (Vesh rggs in 
winter, you ncediefetort to no steephig of barley in bi er or in 
wm, or to giving the heos Itenips^, or the seed of nettles, 
as*me Fvench do ; nor to make such a fitss aboqt keeping the 
hens warm ; give them plenty of com, n hole, and you will 
have fleesh eggs ad the winter long. To the very Iltt'e clii< kens, 
or very young tuiMis, you mutlitive some in a cradttd slate j 
but they ven soon take It down whole; nnd.large as It is, ihe 
sparrows will eat it as fkst as the fowls; and, if yon be much 
Infested with them, anti do not wish to have a numerous and 

early breed of them IHfzt qwing, you must feed the poultry , , , _ , - 

close to the, door, or stand by them during the meal, which, ore at this very moment (eight o’clock In Uie tn^L^ Uh- , 
howeker, la canveulenlly short } fi>r the grain Is so large that gaged, in the couniits of Norfolk and Siifroik, IT <mi QiMvi 
tbdr (Xtwa atf flUra In « mltuito. It U very w«U known that, rwomen could be brought togetlicr, and were to bear me say 
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tea teftd aURar nu»^) that evet admhifstotcd to the comfmrt 
of wonnanktnd * Well, than, thb 1 do for th no^r , let their 

-1 — ' %hett'«c - • • - ■ 


tJi* 
7JS5 


» ipii^ ht^ &u 

f«il)0fWor« 
this 

miiHy rnifttc^ 
on or be^ 

M-jSSin 




the hn| and the 

b^iiiaiidii raise Mme t^h«'t*s corn, the leatliem apninf mijr be »dntt tin and ^et t, or, wh lioite, in ItbHUm 
ttenverted into ■pauordaAea for them, thci^rartn idUk oT Mo^mb tiMMlie trjMe Anl^ itfiMHr .tank. dgry. >al L 
Kttaqr water majr be glvan le jfouur plRt, 4 m bowl mnj be p 5w )• * ^ h ^ ^ 

5165 In comimn wttA other gratut mSflse may be ftrinmlod, so as to produce bqer , ot AstiUPl ' 
as to produce spirits, the straw cont^ing a gopddou of saubaiine maCtei^ 'Wk Omo iQHlgM 
tracted * * t * ^ 

51h6 The green em » of maiK%Kte appliccVdo vai^iis purposes. In the iie1t^lj|iU5M(b<x>d 
the male blossom has e^i>andcd, the female is gathered and pickled, in the manneK^f pbdUi 
is practised to some extent by the Frcait h and CTorinans 'When the griln tiai tmve^d at 
the oars arc then g ithcrcil tor the purpose of bthling or roAHting In America thayarff ~ 
for5 hot embers and eaten with talt and butter Boded, they are not ott^ sodelU'dia<i i 
ipiodt especially it bbiM witb hit pork Ibc ears are gene rally ht lor tntse putpoaes darj 
.September, Olid a largo lieUl may atfbrd soft ears for bix Meiks ^ ^ V » 

6167 The Sneal <>f ntatze^ besides bong given to#ie t>m illei poultry, is alio UsedT W CMitefnlag tvblp, ollil 
fheep which bate lost pirt of their teeth^ and for feeding old horses which cannot grimt thftedrs whpte 
Of a finer quality it is given to negroes, and laUn bv vaiiout jiersons in America, in the fomieif porridge, 
puddiegs,and cakes In this coui)tr>, flic Rev Ilinry Berrv ol l*cnsham Itouse, Wonjesterinire, has 
mund maize meal, purchased fiom I ivei|ool, supintr tor itinual in maiut iniing ihc ttpnditloii of Kis 
bounds (Cotfnity ItihiSf March 2 d, 18^)1 The me d of main made into )^fe^fLhcL hriedwith fat 
bacon, is the ordinary food of tht pe isints ol |,reat i irt of the Brabint It servcslnettnikewise for fiitten. 
ing their fowl, of which they feed great quTncit es lor the inaikets ol the rest of Brabant tnd of Holland 
iCofnm Board ttf Agi ) ^ m 

olM Dataset and enenues The Phala.'na firfir hlis 7 1 » is said to deposit its eggs in the steins of the 
plant, and the Jar vffi which »hesc piodiue oit out its inti nor, so is to weaken the strength of the sp Krs 
There are al $9 three specii 8 rt smut, f r do /* m , which arc pinsitu on the niu/e, and dcstioy the 
grain by reduoing It toa blaik [loudir One spttusispcciilinrtr flu dower, atticks it before it an ives at 
matuutyj iknl finishes hy IcTvini^ it in t state of bUr k p iwdrr Ihe Fri nch wi iters rccnminend washing 
and pickling fU the same iniinur is for win. it Ihc stilks uut Icavcb, being very sweet, are greeilil) 
•ougpt flAr by rats, mio^, and other enemies In the granary tin mnize, like other grain^ is attacked 
by di fibre ntspiws of weevil, this insect produces serious injury in America, but is not very likely to 
lie troublesome in this country 

SiTBSECT. 2. Canary Corn — Vhalarts canaii fisis L. ; Tuandria Di^iipna L., and Grd- 
ToSneeB AlpistL clt Canaircf Ir , Aanarun^rast Gci , 2>alafij Ital , and Atpute, 
Sp»n. 7 15 ) 

5169* The Catidyfy is an ‘innuil, with a culm Aom a fool to eighteen indies in 
height, and lively green Jcivcs almost lialf an incli in width l"he seeds are tlutkjy 
set in « subovatc RdnuU or spike It is *i nitivc of tht Conaiy Islands, but now 
naturalised m s»Qvcral parts of Engl itul, and on the ( ontmtnt It fluWers from Junt to 
i. August, and ripens its seeds fiorn September to Octobenr It hns 

1^735 long been tulUvattd in the Isle of Thantt, and a few other places 
in Kent and Lssex it is there considered uncertain crop, both 
on account of the seasons it Ubing the latent of all the grasses in 
ripening Its seeds, and of the fluctuation of prices. 

5170 Ihe cvltme of tli^ Canary glass consists |h pulverising a 
loim) soil in good heart, oi m^^nning it if worn out 5 though every 
juchcious f inner tries to avoid giving m inbrc to #Torn crop unless 
after a naked fallow The seeds are sown in rows ht about a Ibot 
apart, generally by tUc ribbing process season tlic month of 

Ftbiuirj, and the quantity of seed four or five gallons per acre. 
The after-eulturc consists in repeated hocings iiid wecdings. 

5171. The rcttjnng process seldom commences before the end of 
September The culm being leafy, and the seed difiicult to separate 
from the chaff, it icquires to lie m liandtuls for a weeh!4>r more, andto 
remain more th in that time in the field after being tied up in ifceavoh.'* 
In the Isle of Thanet it is cut with a hook, prtf^indaUy called a 
tiLibd and a fmik, by winch it is laid in lumps, or wads, of about a 
sheaf each 1 he seed clings rcmsikably to the husk , and, m order 
to detach It, the crop is left a long time on the groumi, to receive 
moisture sufficient to loosen t^^e enveloping chaff, ( 4 h 6 r]jyise it would 
be hardly possible to thresli out tlie seed. wsmU turned 

% from time to tunc, to have the full benefit taiim and shti« 

5172 The common produce of Canary grass'^s ^om tliirfy to^ 
thirty-four bushels per acre , but under tlicbest manageioe^I in the 
f ^ X Isle of Thanet it is often fifty busbars per acre. 

5174 kr.)iSi| M<« of l^he seed is chiefly as food for Canary and other cage and fviary birds, 
lie ^fl^%supenor to that of every otlier eulmiferous plant for lior#.fo«d, aild^ itraw, 
lliOligtlratioi^y Is also very nutriUve. * 

W .» * 

SfjfBSltiJi*. 9 . The Millets* — Vanicum and Sorghum L ; Tnandruf. ^tgiffiSUs and Pol^ 
gdmia Mona CM L. and Graminca J. Pams and Sprgho, PantdSr and Jffwihf 
Ger. ; I’antco and Sageno or Sorg^ ItaL ; and AlcandUtf Spa^^ g. 

5174. Of ty nullet there are thiwlistinct genera the Pohsli%iil|dt (Digitiria), ctilti- 
In FdlflOad ; the common millet (PinicumJ^or pa^nic gi|SSf cultivated in Germanyi 
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and sometimes 'in this bonntry j wd tlie great or- Indian millet (Holous), cultivated in 
India, Italy, and ijpnerioa. 

6175. Of the conmtqn miUet there are three species : Sethria germfinica 736. a\ a native of the south 

® of Europe i^the P. miUkccum (6), a native of the 

ijr Eaat Inda^j and the Sctkria it&lica (c), also of 

ff 517b. ' The Oe^an millet {^Moha de Honerie^ Fr. ; 

iW gcrm&iiiCi', tr) rises with a jointed rced.Tike stalk, 

^ about three leet high^ and about the size of the com- 
I reed, with n leal at each joint a foot and a half 

I W about an inch broad at the base where 

U broadest, ending in an acute point, rough to the 

t\ ^ r touch, embracing the stalk at the base, and turning 

^ downwards about half the length. The stalks are 

^ / terminated by compact spikes, about tlie tiiickness 

V \ / ® man’s huger at bottom, growing taper towards 

tv \ /r eiglit or nine inches long, and closely set 
1 \ vJf voth small roundish ifrain. It is annual, and perishes 

. ' Wn soon after the sceils are ripe. There arc three va* 

y ^ ym 11/ rietie-s of it, the yellow, while, and purple grained. 

iL formerly cultivated for bread in sdme of llie 

f ff./ Sm The ammion or culthxited millet {Millet cotiu 
^ L vf ^ wait, Fr. ; FAnicum vnilikceum, b) rises with a reed. 

like channellctl stalk, from three to four feet high ; 
at every joint there is one reed-like leaf, joined on 
the top of the sheath, which' embraces and covers that joint of the stalk below the leaf, and is clothed 
With sort hairs j the leaf has none, but h.is several small longitudinal furrows running parallel to the 
midrib. The stalk i.s terminated bv a huge Imise panicle hanging on one side. Of this species there are 
two varieties, the brown and the yellow ; the hitter of which was formerly in cultivation,., and is how some-' 
times sown for feeding imultry, and as a »ub- 738 

737 stitiite for rice. ^ 

^ ^ ^ 'The liahan millet {Pants d' Italic : Millet 

HO ^ ^ j Setkria itAlica, c) rises with a 

^ reed-like stalk, nearly four feet high, and much 

^ thicker than that of the preceding; the leaves 
^ S ^ broader. 'J’he spikes arc a foot long, 

a® and twice the thickncs.sof those of the common 

Vv millet, but not so conipa<*t, being composed of 

A several roundish clustered spikes ; the gram is 

V ^ larger 7'herc arc tw'o or three varieties of 

K k^f ni <’bly in the colour of the griun. It 

Jji frequently cultivated in Italy (whence its tri- ww * 

I /// ''**''* ®ibd other warm countries It is a W wRKCl^i/jU^ 

I I SvM' native of both Indies, and of Cochin China. ^ 
y! Polish millet^ or manna grass of ^ 

'Si tin Germans (l)igitAria sanguinkhs, formerly m Y||E 

^ Wll FAnicum sanguiii^Us, jlfV. 737 ), IS a low decum- 

M W / /jf bent, annual plant, seldom rising above nine , 

i \IMe inches or a foot high, with hairy loaves and ItT|‘ 

i slender panicles. It tillers much, and forms a | u 

1 . I close tuft, spreading and rooting at the joints. YWl • fll! • 

It ^ native of England but not common. It I flll 

* grows in abundance in Poland, and is some. w ml 

' times cultivated, the seeds being used like \ Ijl 

those of the other millets as a substitute for rice 1 ||ill j 

ffy> 5180. The great or Indian mdlet (//olcus ^ 

Sorghum E, Sdrghnm vulgftrc, W'". en. Jig 738. Sorgho^ gtos millet d'Jtaliey Fr. ; Sorgsamm^ Ger. ; 
SaginOf Ital. ; and Meltea, Span ) has a. stem which rises five or six feet high, is strong, rt.>cdy, and like 
those of the maize, but smaller. 'I'he leaves arc long;^ and broad, having a deep ftirrow through the 
centre, where the midrib is depressed in the upper surface, and is very prominent below. The leaves are 
two feet and a half long, and two inches broad in the middle, embracing the stalks with their 
base. The flowers come out in large panicles at the lop of the stalks, resembling, at first appear. 
'«nee, the male spikes of the Turkey wheat, these are succeeded by large roundish seeds, whieh are 
wrapiied round with the chaff. This grain is a native of India, where it is much used to fecil poultry, 
and is frequently sent to Europe for the same purpose. It is much cultivated in Arabia, and most parts 
of'Asia Minor; and has been introduced into Italy, Spain, Switzerland, and some parts of Germany, also 
into China, Cochin China, and the West Indies, where it grows cumnioiily five or six feet high, or 
more, and being esteemed a hearty food for laliouters, is called negro Guinea corn. Its long awns or 
bristles defend it from the birds. In England, the autumns are seldom dry and warm enough to ripen 
the seed well in the Add. In Arabia it is called dora or dnrra; the flour is very white, and they make 
good bread of it, or rather cakes, about two inches In thickness. The bread which, they make of it in 
some parts of Italy is dark and coarse. In Tuscany it is used chiefly for feeding poultry and pigeons ; 
sometimes for swine, kine, and horses. Ccesabmius says, that cattle fed on the grera herb are apt to swell 
and die, but thrive on it when dried. They make brushes and brooms of its stalks in Ital\, which Kay 
observed in the shops at Venice, and which arc sent to this country. Of this species there are two distinct 
varieties; one distinguished by blaLx, and the otlier by red, husked seeds, besides subvarieties. 


^181. The only hoHs of millet whkk can be cultivated with success in this country are tlie 
German, cultivated, and the Polish sorts. According to Professor Thaer, the cultivated 
is to be preferred, as having tlie largest grain. 

5182. The soil for the millet should be warm, sandy, rich, and well pulverised to a g;ood 
depth. The seeci is sown in May, very thin, and not deeply covered. In the course of 
its growth no plant, Professor Thaer observes, is more improved by stirring the soil, after 
which it grows astonishingly fast, and smothers all weeds. 

5185. In harvesting the piiUet, great core is requisite not to shed the »cd ; and as it 
ripens rather unequally, it would be ah advantage to cut off* the spikes as tliey rijpen, as 

3 H 
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in reaping maize. No grain is easier to thresh, or to free from its husk by the mill. If 
is used instead of rice, and in Germany bears about the same price. It produces a great 
bulk of straw, which is much esteemed as fodder. 

5184. The great Indian rni/let will grow in this V'ountry to the height of five or six 
feet ; but will not ripen its seeds, or even flower, if tlic season is not dry and warm. If 
its culture is attempted, it sliould be,mised in a hotbed and transplanted. 


Subsect. 4. liicej and some other Cereal Grdmina, 

5185. The rice (Oryza saliva, 739^*) has been tried in tliis country, and, if sown 
" ^ very early, would probably ripen its seeds. The hill variety, which 

does not require watering, w'ould probably succeed best. But there is 
no inducement to cultivate this and other grains or seeds when they 
can be imported at so low a rate. We merely introduce them to 
record the resources of British agriculture in case of necessity. 

5186. The Zizania aqudtica {fig- 740.) irnglit be cultivated on the 
margin of ponds for its seeds, whicli 
much resemble those of Polish millet. 

It is exceedingly prolific, grows in great ' 
luxuriance, and produces abundance of 
bland farinaceous seeds, in all the shallow 
streams of the dreary wilderness in north- 
west A merica, between the Canadian lakes ^ 
and the hilly range \\ hich divides Canada 
from the country on the Northern Pacific 
Ocean. Its seeds contribute essentially | 
to the support of the wandering tribes of [j 
Indians, and feed immense flocks of wild 
swans, geese, and other waterfowl, which 
resort there for the purpose of breeding. 

Productive as is this excellent plant, and 
habituated to an ungeiiial climate, and to 
situations wdiich refuse all culture, it is 
surprising, says Pinkerton (Ceog. vol. iii. p. 330.), that the 
European settlers in the more northern parts of America 
have as yet taken no pains to cultivate and improve a vegetable i)roduction which seems 
intended by nature to become, at some future period, the bread corn of the north. 

5187. The Clj/ceriafiiilans resembles the Zizania, and the seeds are used in Germany 
like those oCPoiish millet. Various species of Piinicum, /fordeuin, and Promus aflbrd 
tolerable supplies of edible seeds. 

5188. 7%6* buck-wheat (2A)lygonum Fagopyrum ; Rizy Fr. ; lleisSf Ger. ; J?wo, Ital. ; 
ArroZf Sjian.) is vulgarly considered as a grain ; but not being a bread-corn grass, w'e 
have classed it among nianufactorial plants. (ChajJk VIII, Sect, IV.) 




Chap. III. 

Culture of Leguminous Field- Plants, the Seeds of which are used as Food for Man or 

Cattle- 

5189. The seeds of the cultivated legumes are considered to be ike most nutritive of 
vegetable substances grown in temperate cliinates. They contain a large proportion of 
matter analogous to animal substances, having when dry the appearance of glue, and being 
as nourishing as gluten. To tlic healthy workman this substance sup|>lies the place of 
animal food ; and Von Thaer states, that in Germany neither sailors nor land labourers 
are content unless they receive a meal of legumes at least twice a week. The straw or 
haulm, he says, cut before it is dead ripe, is more nourishing than that of any of the cereal 
grasses. But leguminous plants are not only mure than all others nourishing to man 
and animals, but even to vegetables they may be said to supply food ; since they are not 
only known to be less exhausting to the soil than most other plants, but some of them, 
and more especially the lupine, have been ploughed in green as manure from the earliest 
times. JVTany scientifle agriculturists consider a luxuriant crop of peas or tares as 
nourishing the soil by stagnating carbonic acid gas on its surface; which corresponds 
with the uni\"ersal opinion of their being equal to a fallow, and with the value set on 
them in rotation, as ;ilready explained. (4939.) Two reasons may be given for the cir- 
cumstance of peas and tares not exhausting the land so much as other crops : first, because 
they form a complete shade for the ground ; *and next, because they drop so many of tlio 
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leaves upon the surface. The legumes cultivated in British farming are, the pea, bean, 
tare, and vetch, to wliich might be added the lentil, kidneybean, and chick pea. 

5190. The nutritive products of these plants are thus given by Sir II. Davy, EinhofT, 
and Thaer : — * 


Systematic Name. 

English Name. 


•a 

Jn 100 Parts. 



Whole quan- 
tity of soluble 
or nutritive 
mat ir. 

’ Mucilaw or 
sUiTin. 

Saccharine 
luatter, or 
sugar. 

(llutcn or 
albumen. 

Ezlrart, or 
mntu-r mulcrcd 
insoluble during 
evaporation. 

Pisuin .sativum 

Dry peas 

574 

501 

22 

35 

16 

Ficia Fkba 

Common bran 

570 



103 

41 

satlva - . 

Tares - 

65 

3«J 


29 


FJrvuin /.ens - 

Lentils - - 

71 

39 

— 

32 

— 

Fhas^olus vulghris - 

Kidncybcan - 

89 

67 

““ 

22 



Sect. I. 7'he Pea. — Plsuwi sativum L. ; DiadHphia Decandria, L., and Legvmimscc 
Les Pqis, Fr. ; IJrbse, Ger. ; PisreUo, Ital. ; and PcsolcSf Span. (Jig» 741.) 

741 5191. 2'he jiea is the most esteemed legume in field cidti^ 

vntioii, both for its seed and haulm. It is supposed to be a 
native of the south of Europe, and was cultivated by the 
Greeks and Romans. In this countiy^ it has been grown 
from time immemorial : but its culture appears to have 
diminished since the more general introduction of herbage, 
plants, and roots ; and the pea, except near large towns for 
I gathering green, and in a few places for boiling, has given 
way to the bean, or to a mixture of peas and beans. 
There arc various inducements, however, to tlie cultiva- 
tion of pe.as in dry warm soils near large towns. When 
tlio crop is good and gatliered green, few pay better ; the 
payment is always in cash, and comes into the pocket of 
the farmer in time to meet tlic exigencies of tlie hay, and 
sometimes even of the corn, harvest. The ground, after 
the peas have been removed, is reatlily prepared for turnips, 
which also pay well as a retail ciop near towns; and the 
haulm is good fodder. 

5192. 'The varieties of the pea are numerous; but they 
may be divided into two classes ; those grown for the ripened seed, and th^sc grown for 
gathering in a grctii state. The culture of the latter is chiefly near large towms, and 
may be considered as in part belonging to gardening rather than agriculture. There has 
lately a new sort of pea been brouglit into notice about Banbury in Oxfordshire, It is 
called the « nimble hog jiea.” It appears to be a grey variety of the early frame, sis it 
has single flowers, sind is fit to cut about the end of June, notwithstanding it must not be 
sown earlier than the middle of April, On the excellent land about Banbury the pro- 
duce is four quarters to the acre, and turnips sowed on the stubble are up and sometimes 
hoed out before the regular turnip crop ! 

5193. The grey varieties {Poisgt is, Pois-agneau, BisaiUe, Fr.) are, the early grey, the late grey, and the 

purple grey ; to which some add the Marlborough grey, and horn grey. , 

5194. The tofvte varieties {Pots Mane, Fr ) grown ill fields are the pearl, early Charlton, golden hotspur, 

the common white or Siifiblk, and other Suflblk varieties. - , . , ... 

5195. New varieties of the pea arc readily procured by selection or impregnation, of which a striking 
example given by Knight has been already referred ta (Ui35i.) 



519C. In the choice of sorts, where it is desired to grow grey peas for the sake of the 
seeds or corn, the early variety is to be preferred in late situations, and the late variety in 
early ones ; but when it is intended to grow them chiefly for covering the ground and for 
the haulm, then the late varieties claim tlie preference, and especially the purple grey. 
Of white peas, to be grown fof gathering green, the Charlton is the earliest, and the pearl 
or common Suflfolk the most prolific. When white peas are grown for boilers, that is for 
splitting, die |>earl and $uflblk arc also the best sorts. 

5197. To have recourse to early sorts is supposed by some to be of considerable Importance in tbe economy 
of a farm, when the nature of the soil is suitable, as by such means the crops may in many cases be cut 
and secured while there is leisure, before the commencement of the wheat harvest ; and that where the 
nature of the soil is dry and warm, and the pea crop of a sufficiently forward kind, it may be easy to obtain 
a crop of turnips from the same land in the same year, as has been suggested above. But in this view it is 
the best practice to put in the crops in the row method, and keep them perfectly clean by means ol atlen« 
tive hand and horse noeing ; as in that way the land will be in such a state of prcp.iration for the turnim, 
as only to reoiiirc a slight ploughing, which may be done as fast as the pea crop is removed, and the turnip 
seed may be drilled in as quickly as possible upon the newly turneil up earth. In some particular diatric^ 
a tliird crop is even put into the same land, the turnips being sold ofl'in the autumn, and coleworts sub- 
stituted for the purpose of greens In the following spring. Tills, according to Middleton, is the practice In 
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some places in Middlesex. But it is obviously a method of cultivation that can only be attempted on the 
warm and fertile kinds of turnip soil, and where the pea crops are early; on the cold heavy and wet 
descriptions of land it is obviously impracticable, and wholly improper. 

5198. soil best suited for peas is a dry calcarc(!^iis sand ; it should be in good tilth, 
not too rich nor dunged along with the crop. In Norfolk and Suffolk peas are often 
sown on clover leys after one furrow', or after corn crops on tw'o furrows, one given in 
autumn, and the other early in spriiif^.* 

5199. Tlie climate required by the pea is dry and not over warm, for wliich reason, as 
the seasons in this country are very ofteq^ moist and sometimes exceedingly dry and hot 
in June and July, the pea is one of the most uncertain of field crops. 

5200. The season <yf sowhi^ must differ considerably according to the intentions of the 
cultivator. 

5201. For podding eat It/ to he sold greeny they shoiilil be sown at iliflcrent times, from January to the 
end of March, beginning with the driest and most roduoed suits of land ; and with this intention in some 
southern counties tliey are sown in the autuiTin. For the general nom from Fehrimry to April, os soon 
.IS the hinds can be brought into proper order, is the proper season ; tiie grev £oits being employed in the 
early sowings, and the white sorts in tlic later Young ‘‘ays, that where these crops cannot be sown in 
February, tliey should always be completed in the lollowing month It is observed by i he same writer, that, 
in sowing after a biiigle lurrow, the white boiling pea, ot many sorts and under van^v' names, ib more 
tender than the greys and v.irious kinds of hog peas ; but he has many times put them into the ground m 
February, and, though very sin.art fro'‘.ts followed, they receivetl no injury, lie has uniformly found, that 
the earlier they were sown the belter. There is .iho a particular motive for being as e.irly as i>os8il)lc ; that 
is, to get them ott'in time lor turnips. This is mohf prolilable husbandry, and should never be neglected 
111 dry and warm soils and situations If they are sown in this month, and a right sort chosen, they will 
be off the land in June, so that turnips may lullow at the common lime of sowing that crop. 

5202. Sleeping the seed in water is sometimes practised iu late sowings. 

5203. The quantity of seed must be different in different cases and circumstances, and 
according to the time and manner in wliicli the crop is put into the ground; hut, in 
general, it may be fiom tw'o and a half to three bushels, the early sowings having the 
largest proportion of seed. In planting every furrow slice, Young says, two bushels and 
a half constitute the usual proportion ; but, when drilled at greater distances, six or seven 
pecks will answer. 

5204. The most common mode of soiling pens is broad-cast ; but the advantages of the 
row culture in the case of a crop so early committed to the soil must be obvious. 

5205. The best farmers always sow peaa in drills either after the plough, the seed being deposited com- 
monly in every aecond or third furrow ; oi, it the land is in a pulverised slate, by clraw'ing drills with a 
machine or by ribbing. In Norfolk and SuH'olk pc.is arc generally dibbled on the back of the furrow, 
sometimeb one and soinetiincs two row's on each ; but dibbling in no manner appears to uh so well suited 
for a hirmer’-s purpose as the drill. In Kent, where immense quantities of iicas arc grown, both 
gathering green and lor belling ripe to the bcvdMtien, they are generally sown in row’s from eighteen inches 
to three feet asunder, according to the kind, and well cultivated between. Peas laid a foot below the sur- 
face will vegetate ; but the most approved depth ib bix iik hes m light soil, and four inches in clay sod, for 
which reason they ought to be sown under furrow when the ploughing is delayed till spring. Of all gram, 
beans excepted, they are the least in ilangcr of being buried 

5206. Thu after cvlture given to peas is that of hoeing, either by hand or liorse. 
Where the method of liand-culture prevails, it is the general custom to have recourse to 
tw'o liocings ; the first when the plants aie about two or three inches in height, and again 
just before the period in which they come into blossom. In tliis way the vigorous 
vegetation of the young crop is secured, and a fresh supply of nourishment afforded for 
the setting of the pods and die filling of the peas. At the latter of these operations the 
rows should be laid down, and the earth w’ell placed up to them, the weeds being pre- 
viously cxtirijatcd by hand laljour. It has been stated, that in some parts of Kent, where 
this sort of crop is much grown, it is the practice, when tlie distance of the rows will 
permit, to prevent the vegetation of w’ceds, and forward the growth of pea crops, by 
occasionally horse-hoeing, and the use of the brake-harrow, the mould being laid up to 
the roots of the plants at tlie last operation by fixing a piece of w'ood to the harrow. 
'I his should, however, only be laid up on one side, the peas being always x^laced up to 
that wliich is the most fully exposed to tlie efleefs of the sun. 

5207. In harvesting the ripened pea considerable care is requisite, both on account of 
the seed and haulm. 

.0208. jyhen pea crops become ripe they wither and turn brown in the haulm or straw, and the 
pods begin to open. In this state they should be cut immediately, in order that the loss sustained 
by their shedding may be as little as possible. It is observed that in the late or general crops, alter 
they are reaped or rather cut uj> by means of a hook, it is the uburl practice to nut them up into small 
heaps, termed wads, which are lormed by setting small parcels against each other, in order that they may 
be more perfectly dried both m the seed and stem, and be kept fVom Iieing injured by the moisture of the 
ground But, in the early crops, the haulm is hooked up into loose open heaps, which, as soon as they 
are iierfectly dry, are removed from the ground and put into stacks for the feeding of animals, which are 
said to thrive nearly as well on it as on hay. When intended for horses, the best method would seem to 
be that of having them cut into chaff and mixed with their other food. Young says, that forward white 
pcaa will be fit to cut early in July ; if the crop is very great they must be hooked ; but if small, or only 
middling, mowing will bo sufficient. The stalks and leaves of jicas being very succulent, they should be 
taken godd care of in wet weather ; the tufts, called wads or heaps, should be turned, or they will receive 
damage. White peas should always be perfectly dry before they are housed, or they will sell but In. 
dl^crently ; as the brightiicss and plumpness of the grain are considered more in them than in hog peas at 
market The straw also, if well harvested, is very good fodder for all sorts of cattle and for sheep ; but if 
it rt^eives much wet, or If the heaps are not turned, jt can be used only to litter the farmyard with. It 
is the fiiractice in some districts to remove the haulm, as soon as it has been cut up by hooks constructed 
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vrith sharp edges for the purpose, to every fifth ridge, or even into an adjoining grass field, in order that 
It may be the better cured for use as cattle-food, and at the same time allow of the land teing immediately 
prepared for the succeeding crop. When wet weather happens whilst the peas lie in wads, it occasions a 
considerable loss, many of rhem being shed in the field, and of those that remain a great part will be so 
cqnsiderably injured as to render the samule of little value. This inabihtv in peas to resist a wet harvest, 
together with the great uncertainty throllghout their growtli, and the frequently inadequate return in 
proportion to the length of haulm, has discouraged many farmers from sowing so large a portion of this 

J iulse as of other grain ; though on light lands which are in tolerable heart, the profit, in a good year, is 
ar from inconsiderable. * • 

5209. In gathering green peas for the marJeet, it is frequently a practice with the large 
cultivators of early green-pea crops in the ncighbourhool of I..ondon to dispose of them, 
by the acre, to inferior persons, who procure tile podders ; but the smaller farmers, for the 
most part, provide tliis de.scription of people themselves, wdio generally apply at the 
proper season. 

.'i3I0 The business ofptrking or poddinff the peas is usually performed by the labourers at a fixed price* 
for the sack of four licajicd bushels The number of these Kiliourers is generally in Uic proportion of about 
four to the acre, the labour proceeding on the Sunday.^ as well as other days. It is sometimes tile custom 
to pick tlic crops over twice, after which the rest are&uffbred to stand till they become ripe, for the purpose 
of seed I'liis, liowever, mostly arises from the want ot pickers, as it is coiisidereti a loss, from the peas 
being less profitable in tlieir ripe state than when green Besides, they are often improper for the purpose 
of seed, as tieiiig the worst pait of the crop It is therefore better to have tin m clear picked when hands 
can be procured. After thoi they are loaded into carls, and sent off' at suitable times, according to the 
distance of the .situation, so as to bo delivereil to the salesmen in the different markets from about throe to 
five o’clock in the morning. In many cases in other p.iit8, the early gatherings are, however, sent to tile 
markets in halt-bushel sieves, and aie frequently disposed of at the high price of five shillings the sieve; 
but at the after periods they are iiMially tonveyed in sacks of a nariow lorm, made for the purpose, which 
conUiin about three bushels each, which, in the more €*arly parlx of the season, often fetch twelve or 
fourteen sliilhngs the sack, but afterwards mostlv decline tonsiderably ; ni some seasons so much as 
scarcely to repay the expenses This sort of eiop affords the most profit in .such pea seasons as are inenned 
to be cool, as under such circumstances the peas are most retarded ni their maturation or ripening, and of 
couise the markets kept from being overabundaiiily supplied. 

5211. The threshinff of requires less labour than that of any other crop. Where 
tilt* liatihn is to be preserved entire it is best done by Iiand; as the tiireshing machine is 
apt to reduce it to chaff. But where the fodder of peas is to be given immediately to 
horses on the spot, the breaking of it is no disadvtintagc. 

5212. The produce of the pea in ripened seeds is supposed by some to be from three 
and a half to four quarters the acre; others, however, as Donaldson, imagine tJie average 
of any two crops together not more than about twelve biislicls ; and that on tlie wliole, if 
tlie value of the pioduee be merely attended to, it may be considered as a less profitable 
crop than most others. But as a means of ameliorating and improving the .soil at the 
same time, it is esteemed of great value. 

5213. Wtth respect to the produce m green peas m the husk, the average of the early crops in Middlesex 
Is aupiKised to be from about twcnty-five to thirty sacks the acre, which, selling at Irom eight to eighteen 
8l]illiiig.s the sack, afford about eighteen |iound.s tlie acre. The author of TAc ((f Jiushatidry, 

however, states the pioduce about l)arlford, in the county of Kent, at about forty sacks the acre, though, 
he sA}s, fitly have sonictime.s been gatherisl from that space of land • 

5214 The produce of peas tv strata is very uncertain, depending so much on the sort affd the season : in 
general it is much more bulky than that of the cereal grasses, but may be compressed into very htUe 
room. 

52D. The produce of peas in flour is as 3 to 2 of the bulk in grain, and husked and split for soups as 4 to 
2. A thousand p.»rts'of pea flour aflTorded Sir H. Davy 574 parts of nutritive or soluble matter, viz, 501 of 
mucilage or vegetable animal matter, 22 of sugar, 35 of gluten, and Iti of extract or matter rendered 
insoluble during the operation. 

5216. 'The use of peas for soups, puddings, and otlicr culinary purposes, is well known. 

5217. In some places porridge, brosc, and bread are made of pea- flour, and reckoned very wholesome 
and substantial. In Stirlingshire it is customary to give pea or bean biscuits to horses^ as a refreshment, 
while in the yoke. The portion of peas not consumed as human fond is mostly appropriated to the fatten, 
^ng of hogs and other domestic animals ; and, in particular instances, supplies the place of beans, as the 
provender of labouring horses j but care should be t<iken, when used in this way, that they are sufficiently 
dry, as, when given in the green state, they are said to produce the gripes, and other bowel complaints, in 
those animals. Bannister, after observing that the haulm is a very wholesome ffxid lor cattle of every 
kind, says, there is generally a considerable deinaiul for peas of every denomination in the market, the 
uses to which they may lx* applied being so mnnv and so various. The butlers, or yellow pens, always go 
oflTbnskly ; and the hog.(ieah usually sell for (id. or la. per quarter more than beans. For feeding swine the 
pea IS much better nclapteil than the bean, it having been demonstrated by exiierience, th.it hogs tat more 
Kindly when fed with this grain than with beans ; and, what is not easy to be accounted for, the flesh of 
swine which have been fed on peas, it is said, will swell in boiling, and lie well tasted ; whilst the flesh of 
the bean-fed hog will shrink in the por, the fat will boil out, and the meat be loss delicate iii flavour. It 
has, theieforc, now become a practice with those tanners who are curious in their nork, to teed their hogs 
on peas and barley-meal j and if they have no peas ot their own growth, they rather choose to be at the 
expense of buying them, than sufifir their hogs to eat beans. Nay, .so far, says be, do some of them carry 
thmr prejudice in this particular, as to reject the grey peas fur this u.oe, as bearing too near an affinity to 
the bean, and therefore reserve their growths of white peas solely fur hog-fatting. 

5218. In boihng split peas^ some samples, without reference to variety, fiill or moulder down freely into 
pulp, while others continue to maintain their form. The former are called boilers. This projierty of 
boihng depends on the soil ; stiiTlancIi or sandy land, that has liccn limed or inurliHl, or to which gypsum 
has teen applied, jiroduces peas that will not melt in boiling, no m.'ittcr what the variety may be. The 
same cH^t is produced on beans, on kidnc'ybcans in the ]H>d, and indeed on tlic seeds and pods of all 
leguminous plants ; this family liaviiig a great tendency to absorb gypsum from the soil. To counteract 
this fault in the boiling, it is only necessary to Uirow into the water a small quantity of subcarbonate of 
aoUa. (Bull, de ScL Agr. Feb. 1828.) 

5219. Pea straw cut green and dried h reckoned as nourisliing as ha/i and is con- 
sidered excellent for sheep. . 
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5320. In the saving (f any particular sorts of peas Jur seed, they should be carefully 
looked over while in flower, in order to draw out all such plants as ore not of the right 
kind ; as there will always be, in every sort, some roguish plants^ ivhich, if left to mix, 
will cause degeneration. As many rows as may b® thought suflicient to furnish the 
desired quantity of seed should then be marked out, and left till their pods turn brown, 
and begin to split, when they should immediately be gathered up, with the haulm ; and 
if tlie farmer has not room to stack them till winter, they may be threshed out as soon as 
tliey are dry, and put up in sacks for use ; but particular care should be taken not to let 
them remain too long abroad after they are ripe ; as wet would rot them ; and heat, after 
a shower of rain, makes their pods burnt in such a manner that the greater part of their 
seeds would be lost. 

5221. The diseases of peas are few, and chiefly the worm in the pod and tlie fly ontlie 
•leaves and flower. Tl»ey arc also liable to be mildewed or blighted. None of these 

evils, however, are very common ; and there is no known way of preventing them but by 
judicious culture. Late sown peas are particularly liable to be injured by the mildew 
and A'phis ; and should either of these iittack the plant before the pods are filled, they 
invariably fail. In 1826 almost all the crops of peas were destroyed the A'phides, 
so that tJicy were mown for tlie haulm only. 

Sect. II. The Jican, — Yicia Taba L. ; UiadUphia Decandria L., and Legnymnbsa J 
Feverole, Fr. ; Bohn, Ger. j Fava, I til. ; and Alverjaiias, Span. 

5222. The bean is a valuable field plant, as affording food for live stock, and in part 
for man. It is said to be a native of Egyi>t ; but, like other long domesticated plants, 
its origin is very uncertain. It has been cultivated in Europe and Asia time out of 
mind, lleans have been long known in Rritain ; but it is only of late years that they 
were extensively cultivated upon general soils, being formerly considered as adapted only 
to rich and moist clays. At that time they were all sown according to the broad>cast 
system ; in which way, instead of benefiting the ground, they w’erc of incalculable detri- 
ment. Weeds got away at the outset, and in dry seasons often ruined the crop ; whilst 
in every season the grass or perennial weeds which happened to be in the ground in- 
creased in strength and in quantity, the openness of the bean crop at bottom allowing 
them to thrive without interruption. 

5223. The drilling of beans with a small mixture of peas is now become a general 
practice in every wtdl cultivated district of the north, more paiticularly in those where 
soil and climate permit the practice to be successfully executed. In this w'ay not only 
heavy ciopa arc raised, but, what is of great importance, the ground is kept constantly in 
good order, provided suitable attention is bestowed upon the cleaning process. This is 
generally carried on by horse-hoeing the crop at different times, so long as the lioc c.an 
be used without doing diunage ; and in this way an able auxiliary is brought forward to 
the assistance of summer fallow, whereby less stress need be laid upon that radical process 
than otherwise 'would be indispensably necessary. {Broivn.) 

5224. The varieties of the bean may be included under two general heads, — the white 
or garden beans, and the grey or field beans. 

5225. Of the white or garden beans {Ff)ne de marais, Fr.) sown in the fields, the m.i 2 agan and long.pod 
are almost the only sorts. Of the grey beans, that known as the horse bean, the small or ticks, and the 
prolific or Heligoland, are the chief sorts. New varieties are procured in the same manner as in other 

f lants. A variety is in use in some parts of Lincolnshire, called the winter bean [Fivcrole d'hiver^ Fr.). 
t is planted in October in the usual m.tnncr, and is ready to harvest in the last week iii July or the first 
week in August. They arc said to have been Introducetl from the Continent in 1825. W'e have lately** 
seen a field of this bean at the Oaks Farm, near Woking, in Surrey, which was planted in October 1829, 
and in full bloom May I2th following. Tliis circumstance, after so severe a winter, is a proot to us that 
this is a most valuable variety. (Gat d, Mag. vol, vi ) 

5226. In the choice of sorts, tick beans are supposed by some farmers to be more pro- 
ductive than horse-beans ; but the latter grow 1 ’gher in the stem, and produce a more 
stagnated state of the air, or smother the land more, consequently arc the most suitable 
for the stronger sorts of soil ; and Young remarks, that “ the common little horse-bean 
has the advantage of all others in being more generally marketable ; for in certain 
situations it is not always ea.sy to dispose of ticks, Windsors, long-pods, and various 
other large sorts. They also grow higher, shade the grouiid in summer more from the 
sun, and yield a larger quantity of straw, which makes excellent manure. But some of 
the other sorts ere generally supposed to yield larger products. In purchasing beans for 
seed, care should be taken to choose such as are hard and bright, without being shrivelled 
in their appearance.’* 

5237. The best soils for beans are clays and strong loams. On such soils they generally 
fliicceed wheat or oats, but sometimes also clover leys. Turnip soils or sands are by no 
means proper for them. 

622& In the premration of the soil raucli depends on the nature of the land and the 8tati* of the weather; 
tot as beans must be sown early in the spring, it is sometimes imjiossible to give it all the labour which a 
careful fanaer would wish to bestow. It must also be regulated in some measure by tlie manner of 
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flooring. In all caies it ought to be ploughed with,a deep fUrrovr after harvest or early in winter ; and as 
two ploughings in spring are highly advantageous, the wjntor furrow may be given in Uie direction of the 
ibrraer ridges, in which way tho land is sooner dry in spring than if It had been iilouglied across. The 
second ploughing is to be given across the ridges, us early in spring as the ground is sumciently dry: and 
the third furrow either forms the drills or receives the seed. (Supp E. Bnf. art. 

BrowHt one of the best l)ean.gro\^>rs in liritain, gives the following directions : — The furrow 
ought to be given early in winter, and as deep as possible, that the earth may be sufflcicntly loosened and 
room afforded for the roots of the plant to search for the requisite nourishment. 'I’his first furrow is 
usually given across the field, which is the best method witen only one spring furrow is intended j but as 
it IS now ascertained that two spring furrows are highly advanr.igeous, iierhaps the one in winter ought 
to be given in length, which lays the ground in a better situation for resisling the rains, and renders it 
sooner dry in spring, than can be tlic rase when idouglied across. On tlie supposition that three furrows 
are to be given, one in winter and two in spring, the ftillowing is tlie most eligible preparation : — The 
land being ploughed in Icngtli as early in winter as is practicable, and the cross gutter and headland furrows 
suflicientTy dug out, take the second furrow acioss the first as soon as the giound is dry enough in spring 
to undergo the operation; water-furrow it immediately, and dig again the cross gutter and headland 
Airrnws, otherwise the benefit of the second furrow may be lost. 'J’hi!. being done, leave the field for some 
days till it is sufflciontly dry, when a cast of the harrows becomes necessary, so that the surface may be 
levelled ; then enter with the ploughs aiul form the driili. {Treatise on llnral 4ffatr,s.) 

5230. Manure far ftequently applied to the bean ciop^ especially if it succeeds wheat. By some, dung is 
spread on the stubble previously to the winter ploughing ; but this cannot always be done in a satisfactory 
manner, at least in the northern parts of the island, unless during frost, when it may he long exiwised to 
the weather before it can be turned down by the plough. The most desirable motle, therefore, is to lay 
tlie manure into drills iminediHtciy before the beans are sown. (Supp ^-a.) 

5231. The best trai/^ acroidiiig to Brown, is to apply the dun^ on Iho stubble before the winter furrow 
is given, which greatly facilitates tlie after process Used in this way, a fore stiK’k must be in liand ; but 
where the farmer is not so w’cll piovidcd, .spring dunging becomc.s'!ic*c>essary, though evidently of less 
advantage At that season it may either be put into the drills before the .seed is .sown, or spread upon 
the surface and ploughed down, according to the nature of the drilling process which is meant to lie 
adopted. Land dunged to beaus, if iluly hoed, i.s always in high order for carrying a crop of wheat in 
succession. I’erlnps better wiieat, both in respect of quantity and quality, may bo cultivated in this way 
than in any other mode of sowing. 

5232. The climate most favouralilc to the bcaii is one ncitlier very dry nor very moist; 
the first brings on tlic fly, and tlic last prevents tlie setting of the blossoms. In general, 
however, a dry summer is most favourable to the production of seed, and moist weather 
to the growth of the haulm. 

5233. The time of sounn^ beans is as eaily as possible after the severity of winter is 
over; in the south, sometimes in January, but never later than the end of March, as the 
ripening of the crop and its safe harvesting would otherwise be very precarious in tliis 
climate. Bannister thinks that the proper time for planting beans in Kent is towards 
the latter end of January or early in the following month ; though this business may be 
continued with advaiitfige till the middle or latter end of March, if the weather should 
prevent their being got in at an earlier season ; Imt in general it is best to embrace the 
first opportunity of sowdng them after Candlemas, as they often miscarry when tlie season 
is procrastinated beyond that time, especially if a dry summer should succeed. 

5234. The mode of sowing is almost ahvays in rows. Though still sown broad-cast, 
in several places, and sometimes dibbled, they arc for the most part drilled by judicious 
cultivators, or deposited after the plough in every furrow, or only in every Vcond or third 
furrow'. In the latter method the crop rises in rows, at legular intervals of nine, eighteen, 
or twenty-seven inches, and the liand-hoc ought invariably to be employed ; but it is 
only where the widest interval is adopted that the horse-hoe can be used with much 
effect in their subsequent culture. 

.9235. There are two modes qf dulling beans. In one of these the lands or ridges are divided by the 
ploiigl) into ndgelets or one bout stitches, at intervals of about twonlv-seven niches. If dung is to be 
applied, the se^ ought to be hrst deposited, as it is found inconvenient to run the drilKinacbiiie after- 
wards. The dung may then be drawn out from the carts in small heaps, one row of heaps serving for 
tliree or flvu ndgelets, and it is evenly spread and equally divided .among them in a way that will be more 
minutely described when treating of the cuUuto of turnips The ridgclcls are next split out or reverst^d, 
'eiliier by means of the common ulougli or one with two mouUUboards, by which means both the seed and 
Ihc manure are perfectly covered. When beans arc sown by the other method, in the bottom of a com- 
mon furrow, the dung must lie previously spread over the surface of the winter or spring ploughing. 
Three ploughs then start in .si]cce.ssion, one immetliately behind another; and a drill harrow cither follows 
the third plough or is.ittached to it, hy which the beans aie sown m every third UiTrow,or at from twenty- 
four to twenty-seven inches asunder, according lo the breadth of the furrow.slice. 

52.3(>. Another apjirovcd way of sowing ico»>, when dung is applied at seed-time, is to snread the dung 
and lo plough it down with a strong furrow ; alter tins shallow furrows are drawn, into which the seed is 
deposited by the drill-muchino. Whichever of these males of sowing is followed, the vhole field must 
be careftilly laid dry, by means of channels formed by the plough, and when necessary by the shovel; for 
neither then nor at any former period sliould water be allowed to stagnate on the land. 

5237. The dibbling of beajxs is considered by Arthur Young as an excellent method 
when well performed ; but the grand objection to it is the difficulty of getting it well dune, 

5238, When dibbling becomes the common husbandry of a district^ the workmen find that great eahiings 
are lobe made by it, and this is much too apt to make them careless and eager to earn ftill more; and if 
a very minute attention is not i»aid to them by the constant attendance of the farmer, they sfrikc the 
holes so shallow that the first jwck of a rook’s bill takes the seed, and acres may be destroyed if the 
breed of those birds be encouraged. Boys are employed for weeks together to keep the fields, but all 
works that depend on boys are horribly neglected, and thus tlie fanner suffers materially ; however, if 
the seed is deiioslted two and a half or (better) three inches deep, it is not so easily eradicated. Jn some 
districts, as Middlesex, Surrey, &c., the method is to plant this pulse in rows struck out by a line, by 
which a great saving is made in the article of seed, a circunistanco which is thought to compensate fot' 
tlie extraordinary charge of this mode of husbandry ; amt thus far it may be fairly acknowlwiged tliat the 
method of planting beans by the dibber is greatly to be preferred to that of sowing the seed at randdm,. 
The economy of this agricultural process is thus exjdalned ; — The rows are marked out one fbot a8unde]« 
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and the seed planted in holes made two inches apart : the lines are stretched across the lands, which are 
formed about six feet over j so that when one row is planted, the sticks to which the line is fasteniro are 
moved by a r^ular measurement to the distance required, and the same metiiod pursued till the Held is 
completi^. The usual price for this work is ninepence per peck, and the allowance two bushels per acre. 
Great confidence must necessarily be reposed in the people yf'ho transact the business of planting beans 
by the dibber ; for, if inclined to fraud, they h.ive it in their power to deceive their employer, by throwing 
a great part of the seed into the hedge ; by which means their daily profits arc considerably enhanced, their 
own labour spared, and every discovery efibetualiy precluded till the appearance of the crop. Then, in- 
deed, the frequent chasms in the rows will giie sufficient indications of the fraud ; but by this time perhaps 
the villainous authors of the mischief may have escaped all possibility of detection, by having conveyed 
themselves from the scene of their iniquity. 

5239. The quantity of seed allowed ir very different in the southern and northern 
parts of Britain: in the former, even when the rows arc narrow, only two bushels or 
two bushels and a lialf ; but in Scotland, seldom less than four bushels to the English 
statute acre, even when sown in ridgelets twenfy-severi inches distant, and a bushel more 
when sown broad-cast. When beans are sown or planted thick, the top pods only fill 
to the number of tlirce, and four, and half a dozen; wlieii thin, the plants will pod and 
fill to the bottom. Botli in tiie broad-cast and drill busbanciiy, it is common to mix a 
small quantity of peas along with beans. This mixture improves both the quantity and 
quality of the straw for fodder, and tlie pea straw is useful for binding up the slieaves in 
harvest. 

5240. The after culture, of the bean crop commences with harrowing just before tlie 
young plants reach the surface. When sown in rows, in either of the modes already 
mentioned, the harrows are employed about ten or twelve days after ; and, being driven 
across the ridgelets, the land is laid completely level for the subsequent operations, and 
the annual weeds destroyed. 

5241. After the beans have made some grov'tht sooner or later, according to the state of the soil with 
regard to weeds, the horse-hoe is einjiloved in the inlervaK between the rowh ; and followed by the hand, 
hoe for the purpose of cutting down ^uch weeds as the hor^c-hoe cannot reach ; all the weeds, that grow 
among tlie beaus bej ond the reach of either hoe, should be pulled up with the hand. The same otierations 
are repeated as otleii as (he condition ot the land, in regard to cleanness, may require 

5242. Uejote the laitodiiction q/ the hoise-hoCf which merely stirs the soil, and cuts up the weeds, a com- 
mon small plough, drawn by one horse, was used iii working between the rows, and is still necessary 
wlicre root-weeds abound This plough goes one bout, or up and down in each interval, turning the earth 
from the beans, and tormuig a ndgelet in the middle; then hand-hocs are imincdiateiv cmploywl: and, 
after some time, a second liand-hoeing succeeds, to destroy any fresh growth ot weeds The same plough, 
with an additional mould-board, finally splits open the intermediate ndgelet, and lays up the earth to the 
roots of the beans on oath side The benefit ol laying up the earth in this manner, however, is alleged to 
be counterbalanced by the trouble which it occasions in harvest, when it is dilficult to get the reapers to 
cut low enough j and it may be properly dispensed with, unless the soil is very wet and level 

5213 In moist warm scosons, this grain hardly ever ripens elTectually ; and it is exceedingly difficult 
to get the straw into a proper condition for the stack. In such cases, it has been found of advantage to 
switch o(f the succulent tops with an old scythe blade set in a wooden handle, with which one man can 
easily top dress two acres a day. This operation, it is said, will occasion the crop to be ready for reap, 
mg a fortnight earlier, and also, pcrhai>s, a week sooner ready for the stack-yard after being reaped. 

5244, Before reapiug beans the grain ought to be tolerably well ripened, otherwise tlie 
quality is imf#jiired, whilst a long time is required to put the straw in such a condition as 
to be preserved in the stack. In an early liarvest, or wiierc the crop is not weighty, it is 
an easy matter to get beans sii/Hcicntly ripened ; but, in a late harvest, and in every one 
where tlie crop takes on a second growth, it is scarcely practicable to get them tlioroughly 
ripened for tlie sickle. Under these circumstances, it is unnecessary to let beans stand 
uncut after the end of September, or tlie first of October ; because any benefit that can 
be gained afterwards, is not to be compared with the disadvantages that accompany a late 
wheat seed-time. 

5245. Beans are usually cut with the siehlet and tied in sheaves, either with straw ropes, or with ropes 
made from peas sown a’ong with them. It is proper to let the sheaves he untied several days, so tliat the 
winning process may be hastened, and, when tied, to set them up on end, in order that full benefit from 
the air may be obtained, and the grain kept offi tlie ground. (Brown.) 

6246. Seans are sometimes snown^ and, in a few instances, even pulled up by the roots. They should in 
every case be cut as near the ground as possible, for the sake of the straw, which is of considerable value 
as fodder, and because the best pods are often placed on the stems near the roots. They are then left for 
a few days to wither, and afterwards bound and set up i shocks to dry, but without any head sheaves. 
(Supp. tS(C.) 

52^1, Beans are stacked either in the round or oblong manner; and it is always 
proper, in the northern counties at least, if the stack is large, to construct one funnel or 
more to allow a free circulation of air. 

.}248. The threshing of beans is nearly as easy as that oj peas. Threshing them by 
a machine may be coii«.idcred advantageous as breaking the coarser ends of the straw, 
and separating the earth from their root-ends, or roots, if they liave been reaped by pulling. 

5249. The produce of beans, when proper management is exercised, and where diseases 
have not occurred, is generally from twenty-five to thirty-five bushels per acre. Donaldson 
says, that a crop of beans, taking the island at large, may be supposed to vary from six- 
teen to forty bushels, but that a good average crop cannot be reckoned to exceed twenty. 

In Middlesex, Middleton tells us, tliat bean-crops vary from ten to eighty bushels per 
acre, lliey arc rendered a very precarious crop by the ravages of myriads of small black 
insects of the A'phis kind. The lady-birds (Coccinella) are supposed to feed on them, 
as tliey are observed to bo much among them. < Foot says^ the average produce is from 
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three and a half to four quarters per acre. In Kent, A. Young thinks, they probably 
exceed four quarters; but in Suffolk, he should not estimate them at more ttian three; 
yet five or six are not uncommon. 

5250. The produce in haulm, in ii^ist seasons, is very bulky. 

5251. In the application of beans, the grain in Scotland is sometimes made into meal, 

the finer for bread, and the coarser for swine; bu{ beans arc for the most part applied to 
the purpose of feeding horses, hogs, and other donu ^tic animals. In the county of 
IMiddlcsex, all are given to horses, except what are preserved for seed, and such as are 
podded while green, and sent to the I^ondon iparkets. When pigs are fed with beans, 
it is observed that the meat becomes so hard as to make very ordinary pork, but good 
bacon. It is also supposed that the meaimen grind many horse-beans among wheat to 
be manufactured into bread. . 

* SS/iS. The flour qf brans is more nutritive than that of oats, as it appears in the fattening of hogs ; 
whence, according to the respective prices of these two articles. Dr Darwin su!>pectii that peas and beans 
generally supply a cheaper provender for horses than oats, as well .is for other domestic animals. But as 
the flour of peas and lioans is more oily, he believes, than that of oats, it may in general be somewhat 
more difficuft of digestion ; hence, when a horse has taken a stomachful of peas and beans alone, lie m.ty 
be less active for an hour or two, .as his strength will be more employed in the digO‘‘tion of rhem than 
when he has taken a .stomachful of oat.s A German jibysician gave to two dogs, which had been kept a 
day fasting, a large quantity of flesh food ; and tlien taking one of them into the flelrls, hunted him with 
groat activity for throe or four Iiours, .and lelt the other by the fire. An emetic was then given to each of 
them ; and the foiod of the slcejnng dog was found perfectly digested, whilst that of the hunttal one liad 
undergone but little alteration Hence it may, he savs, be found adviSiible to mix bran of wheat with 
tlic peas and beans, a food of less nutriment, but of easier digestion; or to let the horses eat bel'nre or 
after them the coarse tussocks of sour gras<, which remain in moist pastures in the winter ; or, lastly, to 
mix finely cut straw with them It is obseiveii in the fifth volume of The Bath Papers, that it has been 
found bv repeated exfieiienre, that beans are a much more heaity and profitable food for horse.s than 
oats. Being out of old oats the two last spriiig<i, the writer substituted horse-beans in their stead. In the 
room of a sack of oats with chaff, he ordered them a bushel of beans with chaff, to serve the same time. 
It very soon appeared the beans were superior to the oats, from the life, spirit, and sleekness of the horses 

525:1. /jeon .sfiat/', when mixed with peas, Brown considers as affording almost as much nourishment 
when properly harvcbled as is gained from hay of ordinary quality ; when it is well got the horses are 
fonder of it th.iii of pea straw. It should either be given when newly threshed, or else sbicked up .'ind 
eonipressed by treading or coven ng.s, as the air is found materially to affect both its flavour and nutritive 
quality. 

5254. The produce of beans in nical is, like that of peas, more in proportion to tlie 
grain tlian in any of the cereal grasses. A bushel of beans is supposed to yield fourteen 
pounds more of flour than a biisliel of oats, and a bushel of peas eigliteen pounds more, 
or, according to some, twenty pounds. A thousand parts of bean flour were found, by 
Sir II. Davy, to yield 570 parts of nutritive matter, of which 426‘ were mucilage or 
starch, 103 gluten, and 41 extract, or matter rendered insoluble during the process. 

5255. The diseases of beans are, the rust, mildew', black fly or A'phidcs, and in conse- 
quence the honey dews. 

5256 A'phides, when they live on brans, arc of a dirty bUiish-black colour, similar to those on the elder 
and cherry. The hirvip of the roccinella septcnipiinct^t.'i, as well as the iierfcct in.se^s, devour the 
A'pbis. !!>^evoral of the small summer birds, viz. largest willow. wren, middle, and smalle^ wren, wliite. 
throat, lesser white-throat, black-cap, and Hartford w.arbler, also live on them. The A'phides of beans are 
brought on by very dry weather: they are most prevalent on the summits of the plants; and some have 
attemiited to mitigate the evil by cutting off the tops. In general, however, the disease is without remedy, 
cither preventive or positive. In extreme cases they dqiitroy the leaves, stalks, and fruit; and when 
this is foreseen, the best thing the farmer can do is to mow the crop or plough it down, and prepare the 
land for wheat or otherwise, according to the rotation. 

Sect, III. The Tare- — \icia saCiva L. ; Diadelphia Dccandria L., and Legutninuste J, 

Vescecotnmundc printempset d'hiver, Fr. ; Wickc, Gcr. ; Loglio, Ital. ; and Arv^a, Sp, 

5257. The tare, vetch, or fitch ( Jlciasativa,^^. 742.), has been cultivated for its stem 
742 and leaves from time immemorial. It is considered as a 

native plant, and is found w'ild also in China and Japan. 
Ray, in 1686, informs us, tJiat the common tare or vetch 
was then sowm almost all over Europe ; that it w'as chiefly 
used in England, mixed with peas and oats, to feed horses ; 
but that it was sometimes sown separately for soiling 
cattle, and was reputed to cause milch cows to yield much 
milk. The tare, Brown observes, is of hardy grow'th, and, 
when sown upon rich land, will return a large supply of 
^reen fodder for the consumption of horses, or for fattening 
cattle, 

5258. The varieties of tares are chiefly two, the winter 
and spring tare; both have local names, as gore vetch, 
rath ripe vetch, &r. Some consider them as distinct species, 
but this is doubtful. 

5S.')9. As the result of an experiment tried for two yearz at Bury, In 
Suflulk, ProfeAsur Martyn observes, that there appears a material 
(lifibrcncc in the constitution, if we may so call it, of the two tares in 
question. Not to say any thing of a trifling difference in the colour 
and size of their seeds, the only visible mark of distinction seems to be 
a disparity in the first leaves of the upright stalks, whicii in the spring 
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tare are elliptic, and rounded or notched at the end, but in the winter tare linear and drawn to a point 
The leaves on the branches which afterwards issue below, and in time form the bulk of the plants, are the 
same in Imtli vetches But, whatever the difference may be, it is evident that the seeds or the two sorts 
ought to he kept separate ; since each sown out of its proper season is found not to prosper. 

.02lJO. New varieties iif tare may bo obtained by the usual^means ; and it is thought that some of the 
numerous species of this plant, which are natives of Europe, might be cultivated with advantage. The 
French cultivate a variety which they call Vesce A/rt»cAc,or J.entilledu Canada, Ficia satlva filha. They 
include also among their forage vetches Flcia angustilbha, Cracca, Pseudo- CVrfccn, bn^nnis, septum, and 
liitea. Tlic Ficia narbonCmsis and scrratifbfta are cultivated in Germany. Dr. Anderson has recom- 
inerideil tlic V. sfepiiim j and a writer m The Bath Icutturnl Trausaettons, the V. Crdcca. Some species 
of /.iithyrus, G'rohus, and /i rvuin might prubably'also be tried with success. 

fridl. In (hoosmji between the spring and winter taic, every thing must depend on the intention of the 
crop. Tf the object is to have early feed, the wiiftcr variety is unduiibtedly to he jircfcrred ; but where the 
land IS foul and requires to bo two or three times ploughed in hjiring, nr where a late crop is desired, or a 
crop tor seed, then the spring variety will generally deserve tlie pieterence. 

5262. The soil preferred by the tare is a clay, but tlicy will grow in any rich soil not 
over dry. In a moist climate, the liauhn grows so luxuriant as to rot at bottom; and 
in one over dry it is deficient in length. A dry season, however, is on tlie whole more 
favourable than a luoist one, as this crop soon covers the suiTace. 

.*5263. The preparation of the soil seldom consists of more than one ploughing, ii‘ <’'’‘r autumn sowing ; 
and of a winter and spring ploughing, when to be sown in spring. If in the latter case ^he land is very 
foul, several ploughuigs are given, or one ploughing and sevei.il stirrings with the cultivator In 
general, tares succeed .some ot the corn crops In England manure is soiiielimes given either with a 
view to eating them off early, and following with a crop of turnips, or to enriching the soil for a crop 
of wheat. 


5264. The time of soiling depends on the kind of tare, and the i)urpose in view. 

.'jift'i. The winter vaneti/ is sown in September and October ; and the fir.st .sowing m spring ought to be 
as early as the season will permit. If they are to he tut green for bOihiig tlirnughoul the Niiininer and 
aiitmiiii, which h the most advantageous method ul consuming tlunn, siicce.ssive howiiigs should lollow 
till the eiul of May. Summer tares, when me<int for seed. Brown observes, ought to be sown early, 

otherwise the return will be imperfect; but when for green food, any time betwixt the llr»t of April 
and the latter end ol May will answer well, provided cro]»s in succps.siun, from the llrst to the last-men- 
tioiUHl periotl, be regularly cultivateil. ln>tancos arc not wanting of a full crop being obtained even 
when the seed was sown so late as the middle of June, though sowing so late is a practice not to be 
rccoinmcndeil. In Middlesex, the winter sowings are commenced about the beginning ol August; in 
the northern counties no waiter. sowings are made, as the tare there will not endure the severity of 
that season. 

52GG. The mode of sowing tares is mostly broad-cast, which should he performed as 
evenly as possible over the surface of well-prepared land ; the seeds beinj]^ afterwards 
covered in by proper harrowing, in order to prevent their being picked up by birds, and 
ensure tlieir perfect vegetation and growth. It Jias been suggested, however, that, in 
rich clean soil, it is probable the row-method would succeed well with this sort of crop, 
which, as Marshal states, is the practice in some of the .southern districts of the island. 
After the *eed is .sown, ami the land carefully harrowed, a light roller ought to be drawn 
across, so thpt the surface may be smoothed, and the scythe permitted to work without 
iutcrruptioii^ It is jiiojjer also to guard the field for sevend days against the depreda- 
tions of pigeons, wdio arc remarkably fond of tares, and will pick up a great part of the 
seed, unless constantly w'atched. 

5267. The quantity of seed to an acre is from tw'O and a half to three and a half bushels, 
according to the time of sowing, and to whether they arc to be consumed green or left to 
stand for a crop. 

52G8. When tares are intended for seed, less seed is required than when they are grown for soiling or 
for drying the haulm. A writer in I'he Farmei's Magaxine (vol. i.) has suggested, that the most pro- 
ductlve method of sowing this croji, when intcndcxl for seed, is to mix them amongst beans when drilled, 
at the rate of One firlot of tares to one boll of beans. From trials made it is ascertained, it i.s said, that 
the quality of the tarts is vastly improved by being blended with bcan.s, as, by clinging to the latter, they 
arc kept from the ground, and enjoy the full benefit of the bun for rqieiiing them in a perfect manner ; 
and they .arc in this way much easier harvested than when sown by themselves. They answer, at the 
same time, for bands to tie the principal crop ; and the produce may, on an average of seasons, be con- 
sidered as at least double. A little rye sown with winter tares, and a few oats with the spring bort, not 
only serve to support the weak creeping stems of the tares, but add to the bulk of the crop by growing up 
through the interstices 

.')269, In the choice of the seed it is hardly iiossible to dibtinguish the grain of the winter from that of 
the spring variety : the former is alleged to be rather smaller and lighter coloured ; but the only reliance 
must be on the honesty of the vendor. Plump seed, and a sample free from the seeds of weeds, will of 
course be selected, whatever be the variety. 

5270. The uj^er culture given to tares consists merely in pulling out tlie larger w'ced.s, 
unless they are in rows, in which case the horse or liand lioe is applied ; or intended for 
seed, in which case weeding must be more particularly executed. 

5271. Jn reaping tares for soiling they ought always to be cut with the scythe, as the 
sickle* by breaking asunder the stalks, and tearing up a number by the roots, renders the 
second crop of little value. When mown early, they will in a moist season produce three 
mowings, but generally two. In reaping tares for seed, they may be either mown or taken 
with the sickle, and treated like peas in drying, stacking, and threshing. 

5272. Tares are eaten the ground in some places by different kinds of live stock, 
particularly by sheep ; and as the winter-sown variety comes early in spring, the value 
of this rich food is then very considerable^ The waste, however, in this way, even 
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though the sheep are confined in hurdles, must be great ; and still greater 'when consumed 
by horses or cattle. 

5273. Tare crops ate sometimes made into hay, in which case more attention is found 

necessary than in those of most of the artificial grasses, as wet is more injurious to them, 
and they require more sun and air ; but in otlicr respects they demand the same cautious 
management, in order to preserve the foliage fronj j)cing lost. The time for cutting for 
this purpose is, according to the autlior of The Sytiopsi^ if Husbandry, when the blossoms 
have declined and they begin to fall and lie flat. When well made, the hay is of the best 
and most nutritious quality. « 

5274. The produce of tares cut green ir according to Middleton, ten or twelve tons per 
acre, which is a large cro]) ; and when made into hay about three tons per acre, which 
shows the disadvantage of making these crops into hay. It is found that the spring tare- 
crops are lighter, and most liable to be injured by a dry season. 

"5275. The produce in seed is likewise found to be considerable, being by some stated 
at from three to six sacks ; but in other instances forty bushels, or more, have been 
obtained from the acre. 

5270. In the application of tares they are found to be a hearty and most nourishing food 
for all sorts of cattle. 

5277. Cows ffive more butler when fed wUh this plant than with any other food whatsoever. Horses 
thiivc better upon tares than they do upon clover and rye.grass ; and the same remark is applicable to tlic 
fattening of cattle, which lecd faster uiKin this article ot green fodder than upon any kind of grass or 
esculent with which wc are acquainted. Hanger often arises from their eating too much, especially when 
podded ; as colics, and other stomach ilisordcrs, arc.ipt to be protliiecd by the excessive loads which they 
devour. Perhaps a great quantity of fixctl air is contained in this vegetable; and as heavy crops are rarely 
diy at the rwit when cut, it is not to be wondered that accidents often hapjicn, when the animal is indulged 
with the unrestrained consumiition of them Were oat straw mixixi witli the tares in the racks or stalls 
in which they are dopositcsl, it is probable tliat fewer accidents would follow, though this assistant is only 
required when the tares arc wet, foul, or over succulent It the plants aiecut green, and given to live 
stock, either on the field or in the fold-vards, there is, perhaps, no green crop of greater value, nor any 
better calculated to give a 8nrces.sion of herbage ftroin May to November. 'I'he winter-sown tare, in a 
favourable cbmatc, is ready lor cutting before clover, Tlie first spnng-crop comes in after the clover must 
bo all consumed or made into hay ; and the successive spring sowings give a produce more nourishing for 
the larger animals than the aftermath of clover, and may afford green food at least a month longer In 
the county of Sussex, Young observes, ** tare crops are of such use and importance that not one tenth of 
the stock could lie maintained without them ; horses, cows, sheep, hogs, all feed upon iJicra , hogs arc 
soiled upon them wilnout any other food. This plant maintains more stock than any other plant wnutso- 
ever. IJnon one acre Davis maintained four horses In much better condition than upon five acres of 
grass. Upon eight acres he has kept twelve horses and five cows for three months without any other 
food ; no artificial food whatever is equal to this excellent plant.” This statement must he coupled with 
the usual proiluce of turnips in Sussex, 10 or 15 tons per acre : hence the supposed superiority of tares to 
every other green crop. 'I’ares cut green, Professor Thaer observes, draw no nourishment ftrom the soil 
whatever ; while made into hay, they afibrd a fodder preferred by cattle to pea strawy and more nutritive 
than hay or any other herbage, 

.5278. 7'he use of the grain of tares is generally for reproduction ; but they arc al.so given to pigeons, by 
which they are highly relinhcd, and it is thought they would form a very good food lor poultry. In 
Germany they are given to horses, cows, sheep, and swine. *# 

5279. The diseases of tares are so few as to be of no consequence, A crop is some- 
limes, but rarely, lost by mildew. 


Sect. IV. Various Legumes which might be cultivated in British Farming, 


5280. The lentil, kidneybean, and. chick pea arc grown both in France and Germany, 
as field plants, for their seeds, which are used as food. They are by no means likely 
to become articles of general culture in Britain ; but it is worth while to know that they 
may be cultivated here instead of being imported, and also that they form very excellent 
articles of iiuman sulisistence. 





5281. The lentil is the JffYvum Zf-ns L . ; LentiUem, Fr : Lentzen^ Gor. ; and Lenticciat Ttal. ) 

It is a legume of the greatest antiquity, being iii esteem in Esau’s 
time, and much prized in Eastern touiitries ever since. In Egypt 
and Syria, they are parched in a fVying-pan and sold in the shops, and 
considered by the natives as the best fo< ' " ' 


food for those who undertake 
long journeys. The lentil is considered a native of France, but has 
been known in England from the earliest agricultural records. In 
Gerardo's time they were sown like tares, their haulm given to 
cattle, and the seed to pigeons, and used in meagre soups. 

5282. There are three vatieties qf lentils cultivated in France and 
Germany : the small brown, which is the Iiglitest-ilavoiired, and the 
•best for haricots and soups ; the yellowish, which is a little larger, 
and the next best ; and the lentil of Provence, which is almost as 
large as a pea, with luxuriant straw, and more fit to be cultivated as 
a tare than as food for man. The French have also a winter lentil, 
Lenttllon d'hiverj and they cultivate the E'rvum Ervilla, LenttUe 
Erse ou Erviltier^ and the E, monftnthos, hen h une fteur^ Jarosse 
d' Auvergne. The Spanish lentil,— GV.we eullwve, LentUle dfEspagne., 
Fr. , Lenteja, Span.,— is the L&thyrus satlvus. {Jig. 744.) It is some, 
times grown in gardens in this country, and occasionally in the fields 
in France. The lentil of Canada, L^ille du Canada, Fr., is tbt 
y\ciSL pislfiSrmis Lin. {fig. 745.) Tfcia ErvWa Willd., iJ'rvum tetraspi?nnum Lm., and E. hirshtum Lin., 
are also cultivated in some places as lentils ; and indeed the seeds of all the tribe 7’icis {Encyclojuedia ^ 
Plants, p. 1066.) may be eaten by man. 

6288 . A dry, warm, sandy soil is requisite for thedenCil ; it is sown rather later than the pea, at the rate 
Of a bushel or a bushel and a half to the acie ; in other respects its culture and harvesting are the same. 
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and it ripens sooner. The lentil, loung observes, Is a crop not uncommon about Chesterford in Essex, 
where they sow a bushel an acre on one ploughing in the beginning or middle of March. It is there 
the custom to make hay of them, or sewi them ^r cutting into chaff for trough-meat for sheep and 
horses, and they sow them on both heavy and dry soils It is, however, added, that the whole country 
IS ot a calcareous nature. It is likewise stated, that attentupn should be paid not to water horses soon 
alter eating this sort of food, as they are apt to hove them. They are asserted to be cultivated for the 
same puriwse in Oxfordshire, and probably in other districts. 

5284. Theprmiu^ of the lentil in gram is about a fourth less than that of the tare ; and in straw it is not 
a third as much, the plants seldom growing^Tiovc one foot and a half high. ITic straw is, however, very 
delicate and nourishing, and preferred for lambs and ^Ives, and the grain on the Continent sells at nearly 

double the price of pea.s. Em- 74.‘i 

hod* obtaiiietl from 3840 part, 
of lentil^^, V-M) parts of starch, 
and 1433 of a matter analogous 
to animal matter. 

.'5285 The use of the lentil on 
the Continent is very general, 
both 111 soups and dres>,cd with 
a butter sauce as h.aricot. They 
arc iinpoited from Hamburgh, 
and sold in London lor tlie 
same purpo.se 

528(5. 'The chich pea {Poia- 
rhnhe tSauanee, I'r ; Cicer 
arictlnuiii, y/g .52.), glows 
naturally m the south oi 
Europe, and is cultivated there 
lor llie s.inie purposes as the 
lentil, but It is too delicate 
for deld culture in this couii. 
tiy. 

5287. The hdneyhean (Phasfeolus vulgaris i. ; Haricot^ Fr. ; Schminkbohne^ Ger. ; and FagiuolOy Ital ) 
is a native of India, but ripens readily m dry summers in most parts of Britain. Its nilturp has been 
hitiicrtu contined to gardens; but it might he grown I'mially well in dry, warm, rich, and sheltered soils, 
being grown in the fields ot Germany, .Switzerland, and in similar climates The sort generally used tor 
this purpose is the small dwarf white ; the ground is prepared by several 
stii rings, and the seed is dibbled in rows eighteen inches or two feet 
asunder in the beginning of May The ground is hoed and weeded 
during the summer, and the crop is ripe in August. It is usually 
hariested by pulling up the plants, which, being dried, are stacked or 
threshed, 'i'he haulm is of little bulk or use, but the seed is used in 
making the esteemed rreneb dish called haricot, which it is desirable 
the cottagers of this country should be made acquainted W'lth. There 
is, perliap.s, no other vegetable dish so cheap and easily cooked, and at 
the same tune so agreeable and nourishing. The beans are boiled ancl 
then mixed with a little salt butter or other fat, and a little milk or 
water and flour. From 3840 parts of kidneybean, Einhofl' obtained ISM 
parts of matter analogous to starch, 851 of vegeto>animal matter, and 
799 p.nrts of mucilage. Haricots and lentils arc much used in all 
Catholic countries during Lent and matgre days, as they, from their 
peculiar constituents, fonn so excellent a substitute for animal food. 
During the prevalence of the Uoman religion in this country, they were 
probably much more generally used than at present ; as reformations 
arc often earned farther than is necessary, possibly lentils may have 
been left off by Protestants, lest the use oi them should be considered 
a symptom of popery. 

5288. The white lupine [Lupin hlanCy Fr. ; Zuplnus Mbus L.yfig. 74fi.) 
Wiis cultivated by the Homans as a legume, and is still occasionally 
grown in Italy and France. The seeds were formerly, and are sometimes 
now, used as food ; but more generally the whole plant is mown mid 
given as herbage to cattle, and sometimes the crop is ploughctl down as 
manure. 


Chap. IV. 

Plants cultivated for their Boots or Leaves in a recent State as Food for Man or Cattle* 

.5289. Plants cultivated for their roots or leavts are various, and most of them are 
adapted both for human food and that of domestic animals ; but some are chiefly or 
entirely grown for the nurture of live stock. The plants which we include under this 
head, are the potato, turnip, carrot, parsnep, beet, cabbage tribe, lettuce, and chiccory, 
Tlie culture of roots may be considered a branch of farm^g almost entirely of modern 
and more {peculiarly British than any other department. Tufnips w^ere culti- 
vated by the Romans, and in modern times brought into notice as objects of held cul- 
ture in the last century ; but they were most imperfectly managed, and of very little 
utility in agriculture till their culture was undertaken by the British farmer. The 
potato, carrot, and parsnep were also first cultivated in the fields of this country. Fri- 
able or light soil, superior pulverisation and manuring, tlic' row-method, and careful 
after-culture, are essential to tlie matiu-ation of the plants to be treated of in thia 
Chapter; and hence the importance of such crops as preparations for those of the 
bread corns. . , ' 
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5290. The nutritive products of these plants are thus given by Sir H. Davy ; . 


Systematic Name. 

■$ 

EnfilMh Nome. 

In 1000 Parts. 

Whole 
quantity i>f 
sulublc or • 
nutritive 
matter. 

Murllagc 
• nr 

81. J h. 

Sarchnrlne 
matter or 
sugar. 

Gluten 

or 

albumen. 

Kxtrart, or 
matter ren- 
dered inso- 
luble (tin ing 
evaporation. 

5o1knum tubcr^sum 

vulg&ris . . ' 

eleJa 

i7rassica Jtkpa - - | 

var. rut<ibi\ga 
Oaficus Carota 
y^nstinaca satlva - - 

olcrilcea - 

'Potato - - 

Red beet 

Mangold wurtzcl 
Common turnip - 
Swedish turnip - 
Can ot 

I’arsiiep 

Cabbage . - j 

From 460 
to 2<K). 
148 

1^6 

42 

64 

98 

99 

73 

From 2(X) 
to 355. 

14 

33 

7 

9 

3 

9 

41 

From 20 
to 1.5, 

J21 

119 

34 

51 

9.5 

90 

« 

From 40 
to 30. 

13 

4 

1 

2 

8 

2 

1 


Sect. I. The PotcUo. — Solanvm hthero^nm fi. ; Pentandria Monogi/nia L., and 

SuldnetF J. Potnine de TinOy bV. ; Cardiff et, Gcr. ; TartuJJlo or Poino di Tcrra^ Ital , ; 

and Pntfda, Span. 

5291. The potato is asceriahicd to be a native of South Jmeiica, having been found 
wild both in lliicnos Ayres and in Chili ; though Hinnboldt W'as very doubtful if that 
could bo proved : he admits, however, tliat it is n.-itiiraliscd there in some situations. 
Sir J. Banks {Hurt. Trans, vol. i. p. 8.) considers that the potato was first brought into 
Europe from the mounUunous parts of South America, in the neighbourhood of Quito, 
where they were called papas, to Spain, in the early i)art of the sixteenth century. From 
Spain, where they were called batlaias, they appear to liave found their way first to Italy, 
where tliey received the same name with the truffle, taratoujii. The potato was received 
by Clusius, at Vienna, in 1588, from the governor of Mons, in Hainault, who had pro- 
cured it the year before from one of the attendants of the Pope’s legate, under the name 
of taratouflo, and learned from him that it was then in use in Italy, In Germany it 
received the name of cartoffd, and spread rapidly even in Clusius’s time. 

.G'-W. To Erfgtanft the potato tras ht ought from Ttrginia by the colonists sent out by Sir Walter Raielj^ 
in lySt, who returned in .July IStid, and “ jirobably,” according to Sir Joseph Banks, “ brought with them 
the potato.” Thomas Hernot, in a report on the country, published in Dc Dry’s CoHectuni (if VoyageSf 
(vol. i, p. 17.), doscnlies a plant called openank (not openawl\ as in the Hott. Ttans.), with ** roots as large 
a.s a walnut, and others much larger ; they grow in damp soil, many hanging together, ns Jf tixed on 
rope.s ; they arc good fV»od, either boiled or roasted ” Gorarde, in his Herbal^ published in 1.^97, gives a 
figure of the potato, under the name of the potato qf I'trpnia, whente, he says, he received the roots ; 
and this apiK'llation it appears to have retained, m order to distinguish it from the battatas, or sweet potato 
(Convolvulus Batulas). till the year I(i40, if not longer. ** The sweet potato,” Sir Joseph D^nks obsen’es, 
** w.'is used 111 England as a delicacy long before the introduction of our potatoes : it was imported in con- 
siderable quantities from Spam and the Canaries, and was supixiscd to possess the power of restoring 
decayed vigour. The kissing comfits of Falstaff, and other confections ol similar imaginary qualitie.s. 
With which our ancestors wore duped, were principally made of these and of eringo roots,” 

5293. The potato was first planted Ay Str Wallet BaU tghf on hw estate of Youghall, near Cork, and, 
Gough says, w.is “ cherished and cultivated tor lood” in that country before its value was known in 
England ; for, tliough they were soon carried over from Ireland into Lancashire, Gerarde, who had tliis 
plant in his garden in LW, under the name of Battuta virgimiina, recommends the roots to be eaten as a 
delicate dish, not as common food rarkin.son mentions, that the tubers were sometimes roasted, and 
steeped in sack and sugar, or baked with marrow and spices, and even preservetl and candied by the 
comtit-m.ikcrs There is a tradition among the peasantry in the county ol Galway, that the potato was 
introduced there previous to its being known in any other part of Ireland, owing to a vessel with some of 
the roots on board having been wrecked on their coast, and a few of the roots having been roahted by 
children who found them, they were so much approved of, as to induce the planting of the remainder 

5294. For encouraging the cuftivafion of potatoes, with the view of preventing famine, the Royal Society 
took some measures in 1633, Still, however, although their utility as an article of lood was better known, 
no high character was bestowed on them. In books of g.ardcning, published towards the end of the seven, 
tcenth cenfurv, a hundred years after their introduction, they are spoken of rather slightingly. They 
are much used in Ireland and America as bread,” .says one author, ” and may be propag.-itrd with advan. 
tage to poor people.” — “ I do not hear that it hath been essayed,” are the words of another, ” whether 
they may not be propagated in great quantities, for food for swine or other eattle.” Even the enlighteni'd 
Evelyn seems to have entertained a prejudice agakit them : “ riant potatoes,” he says, writing in 1699, 

« in your worst ground. Take them up in November for winter spending ; there will enough remain for 
a stock, though ever so exactly gathered ” But the use of potatoes gr.idually spread, as their excellent 
qualities became better understood. It was near the middle of the eighteenth century, however, before 
they were generally known over the«ountry ; since that time they have been most extensively cultivated. 
In 1796, it was found that, in the county of Essex alone, about 17(<0 acres were planted with potatoes fyr 
the supply of the lamdon market. This must form, no doubt, the principal supply ; but many fleld^W 
potatoes are to be seen in the other counties bordering on the capital, and many ship-loads are annually 
imriorted ftom a distance. In every county in p:ngland, it is now more or less an object of field culture. 

5295. Potatoes, as an article qf human food, are, next to wheat, of the greatest im- 
portance in the eye of the politick economist. 

.52961 From no other crop that can be cultivated will the public derive so much food as from this valu- 
able esculent } and it admits of demonstration, that an acre of potatoes will feed double the number of 
people that can be fed from an acre of wheat. Potatoes arc also a nourishing and healthy food, relished 
ny almost every palate; and it is believeti there Is hardly a dinner served up for six months in tlio year 
without them, In any part of the kingdom. Notwithstanding all these things, and they are of great ipi- 
portahce in one point of view, wc arc doubtful whether potatoes can be placed so high in the scale as 
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They require a groat deal of mantCi^i while, generally speaking, ll\tle is returned by them ; they are a 
bulky unhandy article, troublesome In the lifting and carrying processes, and interfering with the seed 
season of wheat, the most important one to him; and, from particular circumstances, they cannot be 
vended unless when raised in the vicinity of large towns : hence they are in most respects an unprofitable 
aiticlc. To the farmer, the real criterion is the profit which* potatoes will return in feeding beasts : and 
here, w'C apprehend, the result will altogether be in favour of turnips, and rutabaga, as the most profitable 
articles for that purpose. 

5297. What w called the yanty or Surinam^potatOt was formerly considered of importance to the farmer, 
as an assistant to Iiis turnip crop, or rather a succedaneum, which is of material benefit when turnips are 
consumed ; but as this variety cannot be used as human food, the extension of its culture cannot be 
recoiniiuMuleil. By cultivating any of the good eating sorts for the use of cattle, a sucCedancum may be 
had for the human siiecics in years of scarcity. „ 

5298. The valve of potatoes as a fallow cropt and as an article of food for cattle codx. 
pared with turnips and cabbages for the same piirjioses, Marshal observes, may be con- 
sidered thus : — 

52^)0. Potatoes are more nutrifions ; and, in the opinion of those who have used them, fatten cattle 
much quicker than either turniiis or cabbages Potatoes, too, being secured from the severities of Winter, 
are a more certain article of fitting than turnips or cabbages ; both ui which are liable to i>erish under 
an alternation of frost and thaw ; and tlie turnip, more particularly, is locked up, or rendered more diffl- 
ciilt to he come at, during a continuance of snow or frost Turnips and cabbages, if they out- weather the 
seventies ol winter, occupy the soil in the v*>pring when it should be prepared for t'le succeeding crop ; 
while potatoes, if properly laid up, are a food which may be continued without inconv^nieiicy until the 
cattle be fiiiislieil, or tlie grass has acquired tlie requisite bite for finishing them in the field. On the other 
hand, potatoes are a disagreeable ciop to cultivate: the planting is a tedious dirty business ; and taking 
them up may be raltc<l the filthiest work of husbandry, especially in a wet autumn. A powerful argu- 
ment ior the extensive culture of potatoes as food tor live stock is, that in seasons of scarcity tliey can be 
adoptefl as human food. Here, as in many other points, the opinion of Marshal and other English agricul. 
turisls IS rather at variance with that of the Northumberland and Berwickshire cultivators. In Berwick, 
shire and Rnxluirghshiro, a crop of potatoes is often taken before turnips, by means of which the land is 
restored to a fertik* state. 

5.'ICX). varieties of the potato are inniimeruhle : they diflbr in theii leaves and bulk 
of haulm j in the colour of the skin of the tubers; in the colour of the interior com- 
pared with that of the skin ; in the time of ripening ; in being farinaceou.s, glutinous, or 
watery; in tasting agreeably or disagreeably; in cooking readily or tediously; in the 
lejigth of the subterraneous stoloncs to which the tubers are attached; in blossoming 
or not blossoming; and, finally, in tlie soil which they prefer. 

5501. The earliest varieties qf the fwtato arc chiefly cultivated in gardens, and therefore we shall only 
notice such early sorts as arc grown in the fields. These are — 

Tlic earlj kldntT, The non-.uch, I’he early shnw, and The early champion. 

The last is the most generally cultivated round London ; it is very prolifle, hardy, and mealy. Early 
varieties, with local names, are cultivated near most large towns, especially Manchester, Liverpool, Glas- 
gow, Fiduiburgli, and the metropolis. 

5.302. The late field vaiutics in most repute arc<— 

The red-noseil kidney. Illack skin, white interior, and Rood. 

J,nrgp kuliiey. Purple, \ery mealv, productive, and keeps well. 

Bread fruit, raised in 1810, from seetl, and esU-imcd one of Bed apple, ine^K, keepr, Ihc longest of any. 

Uu- liest held ^potatoes, IremB white, mealy, well tosUd, Tariaii, or purp'le .md sihlfc skinned, an estermed Setjich 

and iirnliAc. ^ putsto, prolilic, mealy, exccediii,(Iy well tasted, and kecjis 

I>aric.i!>hire pink eye, good. well. 

5303. The varieties proton exclusively ns food for live stock arc — 

The y.iin or Siinnain potato ; largo, rerl and white skinned. The ox nolile , l.irge, yellow without and within, very proliAr, 

and the mti-rlor velneil stilh red , llavour djs.igrceal'i'’, and not tit toe.it. 

not Mich as to adiiut of its hong used os human footl. It The late chainpinn; large and proUhc,vihlte skinned, and may 

succeeds be-it on heavy lands. be used as human food. 

5.30*. Kew varieties of potatoes are procured with the greatest ease. 'I’he following directions arc given 
ill a useful work on th is plant : — Pluck off the apples when the stalk has ceased to vegetate and Is drying u|i. 
The seed being then fully ripe, break the apple in a hair sieve, wash the pulp clean from the bc^s. and 
dry them in the sun ; then sow the seed in beds in March, and take the |)otRtoes up in October. They 
will attain the size of nutmegs, or at most be no larger than walnuts. Select the fairest and best, and keep 
them secure from t ost by thoroughly drying, and intenmxing, and covering them with sifted wood or 
coal.ashes. IMant Uiom in April following, at the distance of fifteen inches asunder; and when the plant 
IS two inches high, hill them with fresh earth. This maybe done several times, constantly taking care to 
jkeep them clean from weeds. Observe when the stalks decay ; some will be found dei'aying miicli sooner 
than others ; these arc the early kinds, but those that deray last are the sorts which corne late. Take 
them up in rotation as they ripen, and lot the produce of each potato be kept separate till the next year. 
Such as come early may be tried as soon us they arc taken up, by dressing one or two : should they be 
approved, the remainder may be preserved ; but those which arc late should Hot be tried before January 
or February, for it will be found that the late kind of potatoes, newly raised, are very soft, and cut like 
soap, until they havo licen hoarded a certain time, wj^en they become mealy. Under each stalk you may 
expect to find a gallon of potatoes, those plantc'd the third year may. perhaps, proilucc two sacks; and 
their increase afterwards will be very considerably greater. Thus it takes full tlirce years to form an ade- 
quate Judgment of potatoes raised fiom seed ; and, after all, if one in ten succeed so as to be worth pre. 
serving, it is as l.hich as can be reasonably expected. In general, the produce of the seed will resemble 
the^arent stock ; but red varieties will give both white and jred ofikpririg, and among the offspring of 
kidneys will be found round-shaped tubers. One great advantage of raising varieties from seed is Sieged 
lobe the invigoratlon of the vegetative principle. 

5-305. Some if the earlier sorts of potatoes do not blossofn, and consequently do not, under ordinary 
management, produce seeds. To procure Wossoms and seeds ftom these, it is necessary, from time to 
lime, during the early part of the summer, to remove the earth from the roots of the plants, and pick off 
the tubers or potatoes as they begin to form. By thus preventing the strength of the plant from being 
employed in forming tubers at the root, it will flow into the leaves aniHierbagc, and produce blossoms and 
apfdes. Knight, the president of the Horticultural Society, by adapting this practice, succeeded in pro- 
curing seeds from some sorts of potatoes winch had never before produced blossoms; and from these 
seeds he raised excellent varieties, some hardy and less early, others small and very early. He fkrther 
impregnated the blossoms produced by tliesc early potatoes with othex^sorts, spme early and some late (in 
the way in which graziers cross the breeds of cattle to improve the offspring), and he succeeded in producing 
varieties, mure early tiian late sorts, and more hardy and prolific than any early i>otatoes he tiad seen. 
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These ho cultivated in his fields, deeming them prefecablc to all olheir sQVtt as admitting of later plant, 
ing and c&rhcr removal j and this pradticelie justly considered as highly fiivourable to the succeeding crop 
of ivhcat. 

5300. In choosing a sort or sorts of potatoes from the numerous varieties whveh are to be found eyery 
ivhcre, perhaps the best way is, for the scl^tor to procure §an)ple3 and taste them, and to fix on what 
best pleases his iialatc. The snaw is one or the best early potatoes lor general hold culture , a^Kl the 
kidney and bread fruit are good sorts to oornc in in succcssiont The Lancashire pink h also an excellent 
potato; and we have never in any part of the British Isles tast^ a potato equal ip mealiness and flavour to 
this variety, as cultivated round Wcscot, near Liverpool rod apple and tartan are ot undoubtcKi pre- 

lerence as late or long keeping potatoes. The yam is decidedly the best potato tor stock, and will produce 
Irom twelve to fiUcen tons per acre 

5307. I'/ie soil in wliicli tlie potato thri\cs bent is a light loatn, neither too dry nor too 
moist, but if rich, it is so much the bette. They may, however, be grown well on many 
other sorts of lands, especially those of the mossy, inoory, and similar kinds, w’hore they 
are fiee from stagnant moisture, and have had tlieir paits well broken down by culture, 
and a reasonable portion of manure added. The bebUfiavoured table potatoes arc almost 
always pioduccd from a newly broken up pasture ground not manured ; or fiom any new 
soil, as the site of a grubbed up copse or hedge, or the site of old buildings or roads. 
Kepeated on the same sod they veiy generally lose thtir flavour. 'The yarn produces tlic 
largest crops on a loamy and rather strong soil, though it will giow well on an)i that is 
deeply ploughed and well inaiuircil. 

5308 In pi epanng the wit fot potattx s, it is of iniicli importmce to free it as completely as possible from 
root weeds, wIiilIi cannot be so ucll extirpitcd afterwards, as in the culture nt turnips, and some other 
drilled crops, linth because the horse-liuo must be excluded iltngctfier at a tune when vegc'tatiun is still 
vigorous and because at no {leriod of their growth is it sale to work so near the pkants, es^jccially attor 
they have made some progress in growth It is the eailur tune ot planting, and of finishing the after- 
culture, that renders (Kitatucs a vc ry iiiclifiercnt substitute for tallow, and iii this respect in no degree coni- 
jiarable to turnips 1 or this rc isoii, as well as on account of the great quantity of manure required, their 
small value at a distance liom large tuvins, and the greit expense of transporting so bulky a commodity, 
tile c ulture of potatoes is by no iiu'ans ( xteiisivc in the best managed distru ts Unless in the immediate 
VIC uuty ol sue h tow ns, or in \ oiy populcius Tniiiutac tiinng counties, jiotatoos do not constitute a regular 
lotatum crop, though thc\ are raised almost every where to tlie extent required tor the consumption of 
the farmer and his servants, and, m some cases, tor oc< isionaily leixling hOrscs and c attle, particularly late 
inspiing 7 he first ploughing is givcm soon after harvest, and a sic ond, and < oinmonl) a thir<f, early in 
spring; the land iti tlic’ii laid up into ridgekts, tioin twenty.scven to thiity inches broad, as tor turnips, 
and manured in the same manner 

7hi best manvn foi itu potato appears to be littery farmyard dung , and the best mode of apply- 
ing it, irnniediitcl) under the poteto sets Any manure, howcur, may be ajiplied, and no pl.int will bear 
a larger dose' of it, or thrive in coirscr or less prepared m'uuire • even dry straw, ruslu's, or spray ol trees, 
may be made use ol with success It is allcgoel, howeven, th.it iccent horse manure, salt, and soapers* 
ttsticb, have a V iidcnc y to give potatoes a rank t iste, and to rc iiclcr them seabby 

5310. The best climate for the potato is one lathcr moist than dry, and tcmpcrs^tc or 
cool, lather than hot. Hence the excellence of tlie Iiisli potatoes, which glow in a dry^, 
loamy, Crilcaieons soil, and moist and linnperale climate : and hence, also, the inferiority 
of the potatoes of bVance, Spain, and Italy, and even Germany. In short, Uie potato 
is grown nowlicie in the world to the same degree of perfection as in Irclaiic^ and Lanca- 
shire, and not c%en in the south of England so well as in Scotland, and th0 north and 
westci 11 counties all which is, in our cipinion, clearly attributable to the climate. 

5311. The season for jjlanling potatoes in the Adds, depends much on the soil and 
climate. Where these arc veiy dry, as they always ought to be for an caily crop, the sets 
are usually put in the ground in March or earhei ; but for a full crop of potatoes, Apiil 
is tlie best time for planting. Potatoes, indeed, are often planted in tlie end of JMay, 
and sometimes even in June ; but the crops, although often as abundant, are neither so 
mellow nor mature as when the sets aie planted in April, or in the lust eight or ten 
days of May. For seed, howeicr, they aie preferable. 

5312. In preparing the sets ofpolatoest some cultivators recommend large sets, others 
small potatoes entire, and some laige pot itoes entiie. Others, on the ground of experi- 
ence, aSte equally strenuous in support of small cuttings, sprouts, shoots, or even only the 
eyes or buds. With all these diflerent soits of sets, good crops arc stated to have been 
raised, though tolci able-sized cuttings of pietty large potatoes, with two or three good eyes 
or buds in each, aic probably to be preferred. 

53J3. Independently of the increased er^me of tkeuseed^ it is never a good practice to make use of whole 
potatoes as sets The best cultivators ni Ireland and Scotland invariably cut the largest and bi'st potatoes 
into sets, rejecting, in the cabc of kidney iNitatoes, the root or mealy < rid as having no bud, and the top or 
watery end as having too many No objection U made to two or ev en three buds on each set, though one 
is considered sufficient. A very shj^t exercise of common sense might have saved the advocates for 
shoots, scooped out eyes, fire , their experiments and arguments , it bt'ing evidiiit, as Brown has obseived, 
to every one with any practical knowlcclj|,e of the nature of vegetables, that the strength ot the stem at 
the outset depends in direct proportion ujion the vigour and }iower of the set. The set, theicfore, ought 
to be large, rarely smaller than the fourth |iart of the potato , and if the potato is ot small sire, one hall of 
It may be profitably used . at all everts, r.ither err in giving ovcr.large sets, than in making them ton 
small; because by the first eiiorno great loss can be su'^taini'd , whereas, by the other, a tecble and latO 
crop may be the consequence It is aficcrtaiiied beyond doubt in Lancashire, ( heshire, and other counties 
in the north and west of England, that sets taken from the top or watery end of the fiotato, planted at tho 
same time with sets taken at the root or mealy end, will ripen their tubers a fortnight sooner. It is ascer- 
tained also, and accounted for on the same general principle, tJiat the plants raised firom iinriK tubers 
are both vigorous and more early than such as are raised from tubers perfectly npe. (See Gard Mag,v(A.ii.) 

5314^ Setsshoidd always l/e cut some days before plantings that the wounds may dry up : but no harm 
WlU result firom performing this operation several wfeks or months beforehand, provided the setp are not 
exposed too mucti to the drought so as to deprive them of their natural moisture. 
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5315;' Thequimlity of sets d^ends on the size of the potatoeft; in general, where the sets are sufficiently’ 
large, from eight to ten cwt. will be required fbr an acre : more than ten for yams, and fewer than eight cwt. 
i^tbe early nonsuch and ash .leaved. ^ 

5316. The modes o/* planting the potato are various. 

5317. JVIAere spade tsdturt is employed^ they are very frequently planted on beds (provincially lazy.beds), 
of four or six feet wide, with a trench or gutter of a font or eighteen inches in width between, which 
supplies soil for earthing up the potatoes. This is the rudest mode of planting and cultivating potatoes, 
and unworthy of being imitated cither on if fhrm or in a garden. The next mode is planting on a plain 
surface, cither with or witliout manure, according to the state of the soil. Here the sets arc placed in 
rows, with a distance of ftom eighteen inches to two feet and a half between the rows according to the 
kind of potato, and from four to nine inches in the roWs. In planting, a hole for each set is made by a 
man with a spade, wliile a woman or boy drops the set, and the earth is replaced ; or the potato dibber is 
used, and the ground afterwards slightly harrowed. Another mode of planting on a plain surface, when 
the sod is inclined to be dry, is in some cases practised, which is, after the land has been brought into a 
proper condition by ploughing over twice or oftener and well harrowed, to spread the manure regularly 
over the whole surface, the seta being planted in every third furrow, and the dung with the fine earth 
tuTne<l upon them by the next furrow of the plough. In this way the manure is however placed upon the 
sets, which has on cx^icriment been fully ^lluwn to be injurious to the produce. Besides, from the whole 
of the (surface of the ground being covered with dung, a considerably larger propiortion must be requisite 
than when deposited only in the drills, and of course the crop caniu;t be cultivated to advantage iti 
that res(>cct. 

5^118. 7/1 ptanttng the potato on simrd land^ after it has been prepared by the use of a plough that just 
pares otf the surface and deposits it in the furrow, it is advised by Somerville to place the sets upon the 
inverted sod, and cover them with the louse mould from below by means of a common plough : or the 
trench plougli may be used with perhaps mure advantage ; but a better method is that of paring and 
burning. In some 'cases the practice is, however, to turn down the turf with or without manure, and 
then to put in the sets by a dibble ; though the former is probably the better practice, as the turfy mate- 
rial on which the sets arc put soon begins to decay, and tiie purpose of a manure is in some measure 
answered liy it. It is a plan that may be adopted with advantage where manure is scarce, as in bringing 
waste and other coarse grass lands into the st.ite of preparation for gram crops. 

5 119. ^ mode oj planting potatoes and at the safne time trenching the land, is practised in Lancashire, 
and 111 some districts in the north-east of Scotlaiul. The farmer having carried the dung, and laid it on 
the field in heaps, at proper distances, the operation is porlornieil by tlie manufacturers and i>eople who 
rent the field, and in the following manner : — Across the end of the ridge a trench is formed, about 
three feet wide, and from ten to fourteen inches deep, according to the depth and quality of the subsoil. 
That being done, a second trenjh of the same breadth is marked off, and the surface-soli, to the depth of 
six or eight inches, is thrown into the bottom of the former trench, over which a sufficient quantity of 
dung being laid, the potatoes are plaritcil at the dtstanre of eight or ten inches from each other, and then 
as much ear^ is taken from the bottom of the second trench as is necessary for covering the potato sets, 
and making up the first trench to its former level Thus the field being complettHy trenched, well 
manured, and kept thoroughly clean by repeated hand-hoeings, must not only produce an abundant 
crop of potatoes, but must also be in high condition for receiving whatever kind of seed may be after, 
wardli sown. , 

.0320. The motie oj planting potatoes practised by the best farmers of the northern districts, is In 
drills formed by the plough in the same manner as in preparing the land for turnips. 'I’he soil is laid up 
into Tidgclets from twenty-seven to thirty inches broad, the manure is distributed between them, and 
on this manure the sets arc placed from four to eight inches asunder : they arc then covered by reversing 
the ridgclets. 

i5.'321, The planting of early potatoes is carried to a very high degree of perfection in Lancashire. It is 
stated in The Lancashire Agricultural Report, m respect to the raising of seed potatoes, that upon the 
same ground from which a crop has alreuay been taken, the early soetl-potatocs are in some places after, 
wards planted; which, after being got up about November, arc immediately cut up into sets, and pro. 
served in oaUhnsks or s.iw-dust, where they remain till March, when they are planted, after having had one 
sprout taken off, which is also planted. The sprouts are of a length sufficient to appear above ground In the 
space of a week. But the most approved method is, to cut the sets, and put them on a room-noor, where a 
strong cui'rent of air can be mtro<luced at pleasure, the sets laid thinner, as about two layers in depth, 
and covered with the like materials (chaff or saw-dust) about two inche.s thick : this screens them from 
the winter ftoats, and keeps them moderately warm, causing them to vegetate ^ but at the same time 
atlmits air to strengthen them, and harden their shoots, which the cultivators improve by opening tlie 
doors and windows on every opportunity afforded by mild soft weather. They frequently examine them ; 
and when the shoots are sprung an inch and a half, or two inches, they carefully remove one half of their 
covering, with a wooden rake, or with the hands, taking care not to disturb or break the shoots, laght 
is requisite, as well a.s air, to strengthen and establish the shoots ; on winch account a grecn-houte has the 
advantage of a room, but a room answers very well with a good window or two in iLand if to the sun still 
better. In this manner they suffer them to remain till the planting season, giving tncjpl all the air possible 
by the doors and wndows, when it can be done with safety from frost : by this method the shoots at the 
top become green, leaves are sprung, and are moilcratcly hardy. They then p1arit.thcm in rows, in the 
usual method, with a setting-stick ; and carefully fill up the cavities made by the setting. sticly^ by this 
method they are enabled to bear a little frost without injur}'. The earliest potato is the suiknt^'c white 
kidney ; from this sort, upon the same ground, have been raised four croiis, having sets ftomthe repo, 
sitory ready to put in as soon as the others were taken up; and a fiftii crop is sometimes raised from the 
same lands, the same year, of tran.splantcd winter lett "'c. 'i'hc first crop had the advantage of a covering 
In ftosty nights It is remarked that this useful information was communicated by J. Blundell, Ormskirk^ 
and has hitherto been known only among a very few farmers 
>*5322. Jn the western parts qf Lancashire the early (lotato is cultivated in the fields in warm situations, 
and brought to market in the end of May and during June. The chief sorts there grbwn for tjiis purpose 
arc, the lady’s finger, or early Ruffnrd kidney, and the early round potato. The cultivators, aware that 
the buds ITrom the root and top end of the tuber germinate at diffisrent periods, assort their sets in the 
ftdlowiDg manne' f— The sets near the top end C/Jg. 747. a) are feund to -come to mattirity a fortnight 
earlier than those at the root end (tf) ; and these, therefore, form two classes of sets 
for an earlier and a later crop. The sets from the middle (d, c,) are put together 
for ail intennediate crop. The sets are planted in the month of March or bcgltiiiing 
of April, in drills of twenty-four drills in twenty yards, in the following manner :«>.• 
After the drills are formed (fg. 748. a), loose earth is brushed vritn a spade or 
harrowed down, to the deiith of six inches, in the interval between. them <A) j 
dung is then placed over this loose earth, to the depth of four or five inches (<r>; 
the potato sets of the earliest degree (J*g^747. a) are then laid on tlie manure, 
at four or five inches apart, for the early crop: and sets of the second^ degree 
(fly- 747. 5.), at from six to eight inches apart, for latqr crOiiai ; and so on. The 
sets for the early crop are then covered with a siiade, to the depth of two inches, 
and subsequently covered, at two or three different times, to the depth of about 
five inches. The siicond and third crops ore usually covejrud^ with the pfougii. 
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Some Uy the potatoes inteiMicd for plants early In the year, before they are wanted to be^mti* kKUpfind 

separate in fitraw,it>r on warm boarded floors;. and Athera^ptit 
them on flakes or hraraes, in warm sitdationa near the flret^or' 
thb same purpose, in order that they may sprout} and when $o 
spropted to the length of half an inch or an inch, they arethen ' 
earofbJly cut as described, assorted, and planted, ((^d. Mae. 
vol.i.p.407.) ' - 

533& In the north qf iMnea&hire the potatoes ^re removed 
flrom their winter ^barfi'rs in the last wetifc of Jiniiaryi and 
spread out on a floor or placed on shelves in a room where a 
Are is kept, or in an upper room of a warm house, dn the ddr 
of February they are covered witi) a blanket or woollen cloth for 
about four wecMbyWhioh is then taken olf in order to harden the 
mrouts. Towards the latter end of March the sprouts will -be 
found aiwut two inches long, and, if they are carefully set, the 
potatoes will be ready in seven oreight we^s afterward^. Some 
Dring the sets forward by spreading them out and slightly cover, 
ing them with light mould under the Stage or on the shelves gf 
a greenhouse, or in a cucumber frame, or in a loft over a stable 
or cow-house. (Gnrd. Mag. vol. ii. p. 48.) 

63S4 In Denhighehfre the early potatoes cultivated arc the Foxley, the Nelson, and the Ruflbrd kidney. 
Potatoes intended for sets the following year arc taken up before they arc riix>, just when the outer skin 
peds off, and before the stalk or stem begins to wither ; they are then laid upon a gravel walk, or any dry 
surface fUlly exposed to the sun . they remain in that Situation for a nionth or six weeks, when they 
become quite green and soft, as if roasted, and often much shrivelled ; they arc then put away in a cellar 
or pit. where they will remain dry, and neither invaded by Irost nor much heat In February they are 
examined, and every eye being then generally found ftill of long sprouts, they are fit to be planted. The 
tubers are therefore cut, seldom into more than two sets, viz the eye or top part, which is planted by itself, 
and found to come a fortnight earlier : and the root or bottom part, which succeed them. (C/ard. Mag. 
voL H. p. 172.) 

5325. In gardens in the south qf England potatoes are planted in a warm border from the first week 
of October, till the latter end of November. They are placed nine or ten inches under the surface, and 
well covered with dung. About the latter end of March they begin to ap)>ear above the surface, when 
the ground is deeply hacked with a mattock, and made very loose about the plants ; then in a fortnight 
or three weeks move the surface again, but the plants need not be earthed up unless they are very much 
exposed to the wind, when a little may be drawn about them to keep them steady. By this method fine 
ash-leaved kidney potatoes may bo gathered by the 12th or 15th of Mqy, even in situations not very 
favourable for early crons, and nearly three weeks earlier than they can be gathered from sets planted in 
the same situation in the latter end of February ; and if ordinary rare is taken in planting, no danger 
need be apprehended from the frost. {Gaul. Mag. vol. vi p.59.) Fvery farmer knows that, among the 
corn raised after a crop of potatoes, potato plants will be found which can only have sprung from tubers 
preserved there all the winter, in consequence of having liecn buried by the plough deeper than the frost 
could reach. It is evident, therefore, that this garden mode of raising a crop of early potatoes might be 
adopted in the field, more especially where the .soil was dry ; but the success would depend entirely ob the 
deep pronging or grubbing of the soil lietwecn the rows early in spring This might he done to the same 
degree of perfection as in the garden by the excellent implements of Wilkie or Kirkwood. (£(>56. and 
495.5.) 

.5326. In Comtrall early potatoes are planted in October, sjiring up a few weeks afterwards, are mdy 
before the autumnal frost stops their growth, and the soil being covered with litter to exclude the frost, 
they are begun to be used about the end of December, and continue in use till May, when they are suc- 
ceeded by the spring planted crops. Of late years Co%'cnt Garden market has received supplies of early 
potatoes from Cornwall, treated in the above manner. {Gard. Mag. vols. li. v. vi.) Karly potatoes, when 
they first come through the ground, are liable to be injured by spring frosts ; but there is an easy and 
effectual remedy to every cultivator who will take the trouble — and that is to water them'^o as to thaw 
off the frost before sunrise. In Ayrshire, where even late potatoes are liable to this injury, acres are 
Bometimes so watered on a single farm; all the hands being called to business by tlie break of day, and 
the water being sprinkled on the young sprouts, from vessels of any sort, by means of a handfril of straw. 

A garden .pot and rose would of course answer better. 

S.827. The after culture of potatoes consists in harrowing, hoeing, weeding,, and 
earthing up. 

5328. AU potatoes retire to be earthed «p, that is, to have at least one inch in depth of earth heaped on 
their roots, and extending six or eight inches round their stem. The reason of this is, tliat the tubers do 
not, prDpsnrly speaking, grow under the soil, but rather ots. or just partially bedded in, its surface. A 
epating of earth, therefore, is found, by preserving a rongcinal moisture, greatly to promote their growth 
nnd magnitude, as well as to improve their quality, by preventing the potatoes from becoming green on 
the si^ next the lig^t. The earth may be thrown up from the trenches between the beds by the spade; 
or, where the potatoes arc planted in rows, the operation may be i>erforroed with a small ploiuh, drawn 
by one iKirie. or by the hoe. In Scotland, where the imtato is extensively cultivated by th^Tarmer, as 
food for cattle as well as man, the plough is universally used. In IrcUml, where the bed, or lazy.bed, 
manner is adopted, the earth is thrown up from the intervening trenches. The hoe is generally used by 
ingrket.gardeners. 

fiSIQ. The af^r-cutture^ where potatoes are planted in ridgclcts, as above deseribed (5319.), comracncca 
when the plants begin to rise above the surface. They are then harrowed across, and afterwards the 
hmae-hoe, or small hoeing plough, and the hand-hoe are repeatedly cmplojcd in the intervals, and be- 
tween the plants, as long as the progress of the crop will permit, or the state of the soil may require. The 
earth ia then gathered once, or oftencr, from the middle of the intervals towards the roots of the plants, 
ailerwhlch any weeds that may be left must be drawn out by hand ; for when the radicles have extended 
far in search of food, and the young wots begin to form, neither the horse nor hand-hoc can be admitted 
WitluMit iidury. ^ 

BStah. The dSUr.euUwre adopted in some parts of Devonshire is somewhat sinmilar, and deserves tif be 
hotioad tMts' are there generally cut with three eyes, and deposited at the depth of three inches 
with the spade or dibber : when the first shoot is three inches high, prepare a harrow with thorns Inter, 
woven between tbe tines, and harrow the ground over tilt all the weeds are destroyed, and not a shoot of 
the potatoes left It may^soem strange that such an ap)>aient destruction of a crojp shwild cause an 
IncrMse; b ' ~ax j ^ i... 
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vegetates before the others, and the first shoot is always single ; that being broken on; there is for the 
prea^'a cessation of vegetation. The other eyes then begin to vegetate, and there ap(^r fresh shgjotl 
from the broken eye i so tnat the vegetation Is trebled, the earth made loose, ana the lateml sbt^ more 
fteely expanded. If these hints are observed, the produce of potatoes, it is said, will exceed a fifth of the 
crop obtabed by ^beuiiMl mode of cultivation. • » 
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Sm The etUiure <^pofatoei tn the 4Mtr*ct qf Kmtyre U ihu« givon by 4n inUOUgent wntor in tljte 
Trangaetiona of tbo Highland Society ... 

SS&SL The land w generally ploughed as eatly in spring as possible^ and that at least twice In coses 
where the two plquf^ings do not sufficiently pulverise the ground, it receives a third, and after every 
ploughing 1 $ well harrowed. The greatest attention ought always to be given to these preparatory 
operations 

fiSSa. The ground bang now prepared, and the season for planting arrived, drills are made for receiving 
the seed with the common plough , these are drawn about two feet asunder, and three inches in depth 
The first seven of them are all drawn ftom dire end of the field, the plough returning out of work IVnm the 
other end, m order to afford time and room for the operation of putting in the seal, and also the dung, 
where this lost operation is rendered necessary By the time the plou(,nin'in has drawn three of these 
shallow drills or furrows, the persons in charge of the seed begin to plant the first of them, laying cieh 
plant at a distance of fVom nine to ten inches , these arc followed by others who ^t the dung on the top 
of It, in the case idready mentioned, where the manure is to be put into the drill The ploughman, having 
completed seven of these drills, may now proceed to return, by ploughing to the dei»th of seven Inches 
between the first and second drills, so as to cover the seed in the first He then opens another of the 
shallow drills of three inches, at the distance of two feet, as before mentioned, firom the last which he had 
made, being the seventh, and returning back, he makes another of the seven inch deep flirrows between 
the second and third rows of seed, which covt rs the second returning, he opens another seed drill , and 
back again a deep one, between the third and fourth rows of seed, which covers the third row , and so on 
from each end or the held In this manner the drilling and pi iiiig will proceed, without any intorrup. 
tion or interference the one with the other, the plough hiving at hr^t ittiined a suffliient distance ftom 
the planters to have always a drill open before they can overtake it ITm great advantage of placing the 
seed so much nearer the surface than tlie deeper furrow alongside of it Is, tti * t is more effoetuaily pre- 
served ftom the b^ efibets of wet or damp, consequently less liable to be injured by ftost, and it springs 
sooner 

5334 In this state IheJieUl is allowed to remain fromafai tmghi to three weeks, when it is cross harrowed 
to a perfect level Afterwards, as soon as the drills can be distm(.uished by the potatoes shooting above 
the ground, the plough is again applied, and the drills arc formed as before , but in doing so, the plough is 
taken as close as possible to the pi int upon both sides, on one side the plough is lightly put in, but on the 
other It 18 mserted as deep as possible, throwing the soil over on its ncighbfiunng row of seed, filling up 
the vacuum which the plough had previously left at it, and forming at the same time a ridge, as it was 
originally, on the ton of the plant What is thus ploughed m the forenoon is cross harrowed com* 
pletely level during the same afternoon 1 he gre^ advantage which I apprehend to be derived ftom this 
process is the loosening of the soil, destroying the weeds, and the saving of hand hoeing 1 am satisfied, 
ftom my own particular experience and observation, tli it this moile of treating tho young growth of 
the potato is fir preferable to any other 1 have seen practised, either here or elsewhere, however forbid 
ding the rou^h usage thus given to the young plant may aj pear to one inexperienced in this particular 
mode of cultivating it 

53J5 As soon as the u eeds begin to appeal , the plough is again introduced, which, in the idiom of 
this country, is called taking from the j^tatocs, which is dt nc by running pretty close to the plant on 
both sides, so that a slight ridge is thrown up between the line of \ 1 mts , and in this situation they remain 
tor eight days, when the pi irit is put to by again aj pl> mg the i lough bi tween the row s, and separating 
the earth composing the middle ridge above mentioned, tc wards the plant on each side, but without cover 
mg It After this, the process of putting to of earth is continued as the pi int grows, and takes place 
at least twice, until the stems are so high that a single horse going among them may seriously injure 
them Ihe “ putting to will now be understood ns a deeper instTtion of the plough in the middle of 
the drill Iho whole of the labour of j loughing, drilling, * taking from, and “putting to the potatoes, 
as above described, 18 performed with tho common plough {High! S)c Irons vol viii 

5336 The field culture of the potato m AigyUshirt is thus given bv an experienced cultivator in the 
Gardener s Ma^axme The manure is sometimes applied to the field during winter and ploughed in, or 
It is by the bitter ecf nomi>tfl reserved till the fii Id is dulled for planting When the fiiat plan is adopted, 
another plnuj;,hing is given atross the field, which is then planted, the plough going one bout along the fur- 
row of which the set is placed, and then covered by the return of the plough Ibc best way is to prepare 
the field in the same way as for turnips, and place the dung in the drill, md the set on it (fig 74t) a), and 

then cover them up by elearmg down tne ridgelet, and 
forming, others (5) a fortnight or so afterwards, tlie 
whole field is harrowed across ic) As soon as the 

K lants have so far s] routed as that the drill can safely 
e traced from end to end (d), then the whole field ia 
drilled again, as at first, with a very strong furrow (e), 
and then the h triows are sot immeiliately to work after 
the plough has finished drilling, and the field is levelled 
again (/) Any one that is unacquainted with the 
system would suppose the crop ruined, but it is for 
otherwise The after culture u no way difl^reift ftom 
the common practice of paring away the eartji, drift 
harrowing, and earthing up, as in other countrim, It 
18 advisable only to pare or earth, as the case may be^ 
one side of the drill at each turn; as, by thia means, 
the opcratKms are sooner performed at the time, the 
earth can be more ftequciiUy sUrred, and at the same 
expense The charm of this system oonsists In the 
Iditional drilling up and barrowing down, by this 
harrowing, all the larger clods ore thrown to the Air. 
row, where they axe fully pulverised by the drill 
harrow and after culture, and all tlie weeds am so 
efibctually drawn ftom between the plants that there 
IS no use of hand hoeing The exj^nse may be cal. 
culated at less tkan a third of hand-lioemg, ftom the 
effbet and expedition , of course, dry weather is the 
time for the second drilling and crou hanowmg to be 
performed (Qard Afiyr vol ii jx dl&) 

^mMmg t^ihe whole qf the potato blossoms is a part of after-culture not unworthy thn attontion 
of the former This may at first sight appear too minute a matter to enter mto the eponemy of form 
management But when it is considered that the seed is the essential part of every punt, and that to 
which the ultimata eflbrts of nature are always directed. It will be allowed that an important port of the 
nouriahment of every vegetable must be devoted to this purpose ,lii the case of the potato, every person 
knows that the weight of the potato apples, grown by a single plant. Is very considerable Now we have 
seen 15304.) that apples jgny be produced instead of tubers in early potatoes , whence it may Justly be in. 
.^ferred, that more tubers may be produced- lide ones by preventing the growth of the appies. Such waa 
^ reasoning of Knmht , and, by repeatroly making the experiment, he came to this coneJunon, that In 
ori^jiary cases of field culture, by pi<}chiDg off the blossoms of late crops of potatoes, moie than one ton 
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jjer acre of additional tubenivill bo produced. The experlmenU are related In the second volume of 
Wgt^orticuUurtU TraruactiotiStWiA the practice is similar to one common araongrthe growers of bulbous 
.Holland, as alluded to oy Dr. Darvrin, who also recommends its application to the potato. A 
womAVi I U-oy will crop the blossonu ftom an acre of potatoes in a day, or even in less time, When the 
crop is not excessively luxuriant ^ 

5338. The taking af the crop potatoes on a small scale is generally performed with 
the spade or three-pronged fork ; but under juduiious farm management, and the row 
culture, by the common plough. 

5339. The^ conUer is removed and the plough goes first along one side of all the rldgelets of a ridge, or 
any convenient breadth, and then, when the potatoes so brought to view are gathered by women placed at 
proper distances, it returns and goes along the other side. When the land is somewhat moist, or of a 
tenacious quality, the furrow-sllce does not give out the roots freely, and a harrow which follows the 
plough is commonly employed to break it and separate them from the mould. Various contrivances have 
wen resorted to for this purpose. A circular harrow or break, of very recent invention, to be attached to 
the plough, has l^n found to answer the purpose well, and to elTect a considerable saving of labour. A 
machine for taking up and collecting potatoes is said to have been invented by Mr. Michael Barry of 
Swords near Dublin ; but though we have written to that gentleman, we have bwn unable to procure a 
description or drawing of his invention. 

5340. A mode q/* taking part qf a crop suited to cottagers and others, especially in years of scarcity, 
deserves to be mentioned. Having ascertained that some of the tubers have attaint an eatable size, go 
along the rows and loosen the earth about each plant with a blunt stick, taking two or three of the largest 
tubers from each and returning the earth carctUliy. By keeping tlic ^ge oi the blunt spatula or su&dc 
perpendicular to the main stem of the plant, the flat side will be parallel to the radiating roots, by wnich 
means they will be comparatively little injured. By this means both an early supply, and the advantwe 
of two crops, may be obtained ; for the tubers which* remain will increase in size, having now the nouri^ 
ment dcstiii^ to complete the growth of those removed. 

5341. Vataioes intended for seed should be taken up a fortnight or three weeks before being fully ripe, 
for reasons that have been given in treating of early potatoes, and will be recurred to in treating of the 
diseases of this plant. The ill shaped, small, bruii»od, or diseased tubers should be laid aside, and the 
fairest and best dried in the sun, spread on a cellar or loft floor, and covered with ashes, or chaff of suf. 
fleient thickness to keep out the frost In this state they may remain till wanted for cutting. Some 
persons in Ireland plant potatoes from which they intend to procure sets extremely late, namely, the first 
week in July. The procluce consequently never attains the snme degree of size or ripeness as that of an 
earlier planted crop. 

5342. Potatoes are stored and preserved in houses, cellars, pits, pics, and camps. What- 
ever mode is adopted, it is essential that the tubers be perfectly dry, otherwise they are 
certain of rotting, and a few rotten potatoes will contaminate a whole mass. 

.5343. The most ejffkctual mode, and that which is generally adopted, consists In putting them into close 
houses, and covering them well up with dry straw. In some p.Trts of Scotland it is a common practice to 
dig pits in the ix)tato.field, when the soil is dry and light, and, putting in potatoes to the depth of three or 
four feet, to lay a little dry straw over them, and then cover them up with earth, ko deep that no frosts can 
affect them. Another method, which is practised in England as well as Scotland, is to put them together 
in hoops, and cover them up with straw, in the manner of preserving turnips, with this addition, that the 
heaps are afterwards well covered with earth, and so closely packed together as to exclude frost The 
fanners in I.Aiica8hirc in the course of taking them up sort and separate their pototoes according to their 
sizes, and arc }>articularly careful to throw aside all those that are spoiled before raising, or that are cut in 
the taking up. This is a very necessary and proper precaution (although by no means generally attended 
to), as the errm must have a much liettcr chance for keeping, than wlicn diseased or cut potatoes are stored 
up with it. It is also of great advantage to have the work performed in a dry season, the [lotatoes 
seldom keep well when taken up wet, or when placed in any sort of repository for keeping while in that 
state. 

5344. Potato pies, as they are called, are recommended by Young aa the best mode in which potatoes 
can be stored. A trench, one foot deep and six wide, is dug, and the earth cleanly shovelled out, and laid on 
one side, and on the bottoin of the trench is laid over them a bedding of straw. One-horse carts shoot down 
the potatoes into the trench ; and women pile them up about three feet high, in tlic shape of a house roof. 
Straw is then carefully laid over them six or eight inches thick, and covered with earth a foot thick, neatly 
smoothed by flat strokes of the spade. In this method he never lost any by the severest frosts ; but in 
cases of its freezing with uncommon seventy, another coat of straw over all gives absolute security. 
These pies when opened should each be quite cleared, or they are liable to depredation. To receive one 
at a time, besides idso being at first filled for immediate use, he lias a house that holds about 700 bushels, 
form^ of posts from fir plantations with wattled sides, against which is laid a layer of straw, and against 
the sides exteriorly earth six feet thick at the bottom and eighteen inches at top ; the roof flat, witfi a stack 
of beans upon it This he has found frosUtight The beans keep out the weather, he says, and yet admit 
any steam which rises from the roots, which, if it did not escape, would rot them. 

&i45. Several other modes qf preserving potatoes are in use in diflerent places. In Rutlandshire, 
Marshal says, the method of laying up potatoes is universally that of camping them : a method somewhat 
similar to the above, but which requires to be described. Ca:mps are shallow pits, filled and ridged up as 
a roof with potatoes ; which are covered up with the excavated mould of the pit This iaa happy mean, 

....... .. — ... _ . 1 - — .jj pjj^ laying them ujjon the surface. Camps arc of various 

.1 a long square form like a corn-rick, and of a size proportioned to the 

^ .... , wever, been found by experience, that when the quantity is large, t^y 

are liable to heat and ^il ; much damage having sometimes been sustained by this imprudence. 
perienc^ campers hold that a camp should not be more than three feet wide; four feet are perhaps as 
wide as It can be made with propriety, proportioning the length to the quantity ; or, if tills is very larm, 
ftHnning a range of short ones by tfa^side of each other. The usual depth is a foot The bottom of the 
trench nelng bedded with dry straw, the potatoes an deposited, ridging them up as in measuring them 
with a bushd. On each side of the roof irnig wheat straw is lald» neatly and evenly, as thatch i aid over 
this the mould raised out of the trench is evenly spread; making the surfkce firm and smooth with the 
b^ of the spade. A coat of coal ashes Is sometimes spread over the mould, as a still better guard against 
ftoit It is needless to observe that a camp should have a dry situation ; and that the roots ought to be 
deputed in os dry a state as possible. These Camps are tapped at the end, some bavins, or a quantl^ of 
loose straw, being thrust close in the open end, as a bung or safeguard. As it Is a matter of the nigHMt 
Hnportanoe to preserve this root without spoiling during the whole year, it has been suggested, that ma 

best method yet discovered for keeping • - ’ ‘ 

floor early in the spring, «and to rub off the c, 
out ) by using these precautions, Donaldson I 

month of Jnne „ ^ 

5348. in Canada and Russia the potato Is preserved in boxes in houses or cellars, heated when necessary 
to a temperature one or two degrees above the freezing point by stoves. (Farm. Mag, voL xx. p. 448.) 
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5^7. To keep poteUoei any length qf time, the most eff^tual way ia to place them In Uiin layeta on a 
platform suspended in an ice cellar. There the temperature being always below that of active vegetat^^Oij^ 
thev will not sprout ; while not being above one or two degrees below the frecaing point, the tubwi- wit 
be frost bitten. Another mode is to scoop out the eyes with a very small scoop, and keep thej.^-^f- 
in earth. A third mode is to destroy the vital principle by kiln.drying, steaming, or scalding, a lourtb 
mode is to bury them so deep in diysoU that no change of temperature will reach them, and consequently, 
being without air, they will remain upwards of a year without vegetating. 

5348. The produce of the potato vtfriea from five to eight, and sometimes ten or twelve 
tons per acre ; the greatest produce is from the yam, which has been known to produce 
twelve tons or 480 bushels per acre. The haulm is of no use but as manure, and is 
sometimes burned for that purpose, being slow of rotting. 

5S49. The most important application qf the potato crop is as human food ; on this it Is 
unnecessary to enlarge. 

5350. Einhqff' JOund mealy potatoes to contain twenty-four i)cr cent, of their weight of nutritive matter, 
and rye seventy parts : cons^uently, sixty-four and a h.alf measures of imtatoes alTord the same nourish, 
ment as twenty-four measures of rye. A thousand parts of potato yie!‘>(t to Sir H. Davy from 200 to 260 
parts of nutritive matter, of which from 155 to 200 were mucilage or starch, fifteen to twenty sugar, and 
thirty to forty gluten. Now, supposing an acre of potatoes to weigh nine tons, and one of wheat one ton, 
which IS about the usual proportion j then as WOO parts of wheat affbrd y.50 nutritive parts, and 1000 of 
potato say 2J0, the quantity of nutritive matter afforded by an acre of wheat and potatoe-* will be nearly as 
nine to four ; so that an acre of potatoes will supply more than double the quantity of human food alfbrded 
by an acre of wheat The potato is perhaps the only root grown in Britain which may be eaten every day 
in the year without satiating the palate, and the same thing can only be said of the west In^a yam and 
bread fruit They arc, therefore, the only substitute that can be useil for bread with any degree of success ; 
and indeed they often enter largely into the composition of the best loaf bread without at all injuring either 
Its nutritive qualities or flavour. (Edm. Kncyc. art. Baking.) In the answer by Dr Tissot to M. Linquet, 
the former obiects to the constant use of potatoes as food, not because they are iiernicious to the body, but 
because tliey hurt the faculties of the mind. He owns that those who eat maize, potatoes, or even millet, 
may grow tall and acquire a large size; but doubts if any such ever produced a literary work of ment. It 
does not, however, by any means appear that the very general use of potatoes in our own country has at all 
impaired either the health of body or vigour of mind of its inhabitants. 

5.351. The marutfacture qf potato /lour is earned on to a considerable extent in the neighbourhood of 
Fans, and the flour is sold at a price considerably higher than that of wheat, for the use of confectioners 
and for bakers who prepare the finer sorts of bread. The potatoes are washcnl and grated, and the starch 
separated from the pulp so obtained by filtration; it is dried on shelves in a room heated by a flue, and 
afterwards broken on a floor by passing a oast iron roller over it. It is then passed through a bolting 
machine and put up in sacks for sale. The most complete manufactory in the neighbourhood of Paris in 
1829 was that of M. Dehsic at Bondy. (Gard. Mag vol. vi.) Most of the operations there are performed 
by a steam engine attended by children. It is reported by the Count de Chabrol, in his StattsUcal Account 
of Parts, that 40,000 tons of jKitatoes are annually manufactured into flour within a circle of eight leagues 
around that city. 

5052. The quantity qf farina which potatoes produce varies not only according to the species, but accord- 
Ing to the period when the extraction takes place, 'i'he variations produced by this last cause are nearly 
as follows Two hundred and forty pounils of potatoes produce of farina, or potato flour, in 

August, from 23 to 2.5 pounds. March from 45 to .38 pounds. 

Sept 32 ... 38 April 38 ... 28 

Oct 32 ... 40 May.... 28 ... 20 

Nov 38 ...45 

The extractic.i of the farina should be dl.scontinued at the period when the potatoes begin to grow, the 
farina being destroyed by germination. Red potatoes produce a smaller quantity of farina. Those which 
are blue on the outside give little, but it is of good tmality ; the white, which i.s often tinged with red in 
the interior, is the least proper for this extraction. The best of all is that which h.is a yellow tint, as its 
farina is of very good quality, and abundant. {Hygte de BrnreUes.) 

53.53. Potato flour ts made into bread in a very simple manner. Its adhesive tendency does not admit of 
baking or kneading uninixcd with meal or whc.itcn flour ; but it may lx* made into cakes in the following 
manner:— A small wooden frame nearly square is laid on a flat iian like a frying-iian ; this frame is 
grooved, and so constructed, that, by means of a presser or lid introduccit into the groove, the cake is at 
once fasnloned according to the dimensions of the mould The frame containing the farina may be almost 
immediately withdrawn after the mould is formed uiion the pan ; because, from the consistency Imparted 
to the incipient cake by the heat, it will speedily admit of being safely handled. It must not, however, be 
fired too hastily, otherwise it is apt to become unpleasantly hard and unfit for mastication. This pre- 
cautionary measure being observed, it will be found, that, where thoroughly ready, the bread of potato 
flour, even unaided by any foreign ingredient, will cat very palatably. It might thus, from time to time, 
soaked for puddings, like the tapioca ; or it might be used like the cassada-cake, which in appearance 
and quality it so much resembles ; that is, when well buttered and toasted, it will make an excellent 
tNreakfaet appendage. (Uuar. Joum. Agr. vol. ii. p. 69.) 

5354. 2%e meal ^potatoes may be preserved for yea:’« closely packed In barrels, or unground In the form 
of slices i these slices having been previously cooked or dried by steam, as originally suggested by Forsyth, 
of Edinburgh. (Encyc. Brit.) Some German philosophers have also proposed to freeze the potato, by 
which the feculent matter is separated from the starchy and the latter being then dried and compressed, 
may be preserved for any length of time, or exported with case to any distance. {Annalen des AckerboMcs, 
voLiiL-s.S80.} 

5355. Themanufiieture of tapioca from potatoes is thus given in the Quarterly Journal qf Agriculture. 
The potatoes' seRbted are thoroughly wasned, after which they are grated in a machine constructed for 
the purpose. The parts thus reduced or grated fall into a vessel iSlaccd underneath. From this vessel 
they are remored, and strained into a tub. On the juicebeing well expressed for the first time, the fibrous 
matter is set apart, and cold clean water is thrown over them. These fibres are again put through the 
same strainer, till the whole of the substance is collected, when they are finally cast aside. On this being 
donc^ the contents of the tub, now in a state of mucilage or starch, are allowed to settla A msonable 
intmal being sufifered to elapse, the old water is poured gently off, and fresh water supplied. After this 
proems of fining and washing, the blanched matter is passed through a smaller strainer. 

53^ The t^hls are separated. The starch becomes now much whiter; still fresh water is abundantly 
dhshed bver it Wh«i by frequent ablution the surface of this vegetable mass is rendered quite smooth 
and ^ea^it is filtrated a third and last time, 

5SCT. TEh strainer now used is of very fine texture, so that no impn^r or accidental admixture may 
Interfere; As soon as the starch, thus purified, has firmly subsided, It is spread on a board, and exposed 
to the open air. The damp speedily evaporates, on which it Is, as a security fbr cleanliness^ put through a 
slevei 
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• uses. A lane etraiUtr pan ia now prooured, and let upon the (Ire. The ftilna it gradnallp nut into tlie 
pan, till what la conceived tobeeufflcient for one cooking be supplied. As the natural tendency of tho 
farina, in a warm state, is lo adhere to the pan, great care is requisite in constantly turning and stirring 
it. This is eiflectually done with a broad fiat piece of wood, having a long handle to prevent uiconvenienee 
flow the hoat A temperature of 150° ^hrg nheit suits best for perfecting the taniuca. When tlie farina 
becomes quite bard, dry, and gritty, it is then ready, and may be taken off the fire (Quar. Joum. Agr. 
vol. ii. p. Ca) 

5SGQ. The ordinary ecowmical of the potato, n^xt to those of the culinary and baking arts, 

are in starch-making and'^the distillery. .Starch is readily ifiadt Aom the scraped and washed tubers cut 
into small pieces and steeped in water ; and a spirit is distilled flroin mashed potatoes, fermented so as to 
change a portion of the starch into sugar. In general it is found that three and a half bushels of potatoes 
aflfbrd the same quantity of spirit as one of malt 

5360. Potash may be extracted firom potato leaves anQ stalks by the following process: — Cut off the 
stalks when the flowers begin to fkll, as that i» the iienod of their greatest vigour ; leave them on Che 
ground eight or ten days to dry, cart them to a hole dug in the earth about five feet square and two feet 
deep, and then burn them, keejiing the ashes red-hot as long as possible. Afterwards take out the ashes, 
pour boiling water on them, and then evaporate the water. “ There remains after the ev^ioration g dry 
saline reddish substance, known in commerce under (he name of sa/tn ; the more the ashes are boiled, Che 
greyer, and the more valuable the salin becomes. The saffn must be calcined in a very hot oven, until 
the whole mass presents a uniform reddish brown. In cooling it remains dry, and in IVagmcnts bluisli 
within, and white on the surface; in which state it takes the name of potash.'* {SnuWs Mechauica 
▼ol. il. p, 381.) 

5361. Among extraordinary appLicaiions of the potatot may be mentioned cleaning 
woollens, and making wine and ardent spirit. 

5362. Cleaning woollens. The reftise of potatoes used in making starch when taken fyom the sieve, 
possesses the property of cleansing woollen cloths, without hurting their colour ; and the water decanted 
nrom the starch powder is excellent for cleansing silks, without the smallest injury to the colour. 

53^ Winct of a good quality, may be made from frosted potatoes, if not so much frosted os to have 
become soft and watery. The potatoes must be crushed or bruised with a mallet, or put into a cider 
press. A bushel must have ten gallons of water, prepared by boiling it, mixed with half a pound of hops, 
and half a pound of common white ginger. This water, after having bulled for about half an hour, roust 
be poured upon the bruised potatoes, into a tub or vessel suited to the quantity to be made. After stand, 
ing in this mixed state for three days, yest must be added to ferment the liquor. When the fermentation 
has subsided, the liquor must be drawn off, as flue as possible, into a cask, adding half a pound of raw 
sugar for every gallon. After it has remained in the cask for three months, it will be ready for use. 

53M. Ardent spirit. Potatoes that have been injured by the frost produce a much greater quantity of 
spirit, and of a much finer quality, than those that arc fresh ; they require a proportion of malt- wash to 
promote the fermentation. About one fourth part of malt-worts, or wash, ought to be fermented at least 


strong, the acid is held' in solution; but ap;)eara as above, when diluted with water. (Farmer’/ 
vol. xvii. p. 325.) 

5365. Jn the application of potatoes as food for live stock, they are often joined with hay, 
straw, chaft^ and other similar matters, and have been found useful in many cases, espe^ 
cially in the later winter months, as food for horses, cows, and other sorts of live stock. 
With these substances, and in combination with others, as bean or barley>mcal and pol- 
lard, they are used in the fattening of neat cattle, sheep, and hogs. 

5366. Potatoes are much more nutritive when boded ; they were formerly cooked in thi| way, but are 
now very generally steamed, especially in the north. The practice has been carried to the gJbatest extent 
by Curwen in feeding horses. He gives to each horse, daily, a stone and a half of potatoes mixed with a 
tenth of cut straw. One hundred and twenty stones uf potatoes require two and a quarter bushels of 
coals to steam them. An acre of potiitoes, he considers, goes as far in this way as four of hay. Von Thaer 
found them, when given to live stock, jiroduce more manure than any other footl ; 100 lbs of potatoes 
producing 66 lbs. of manure of the very best description. I'hc baking of jiotatoes in an oven has also been 
tried with success. {Comm. Board qf Agucu/ture^ vol. iv.); but the process seems too expensive. Pota- 
toes should nut be given raw to animals of any description, except, perhaps, when hogs are let in to root 
and pick up what may have escaped notice in the field. Washing was formerly a disagreeable and tedious 
business, but is now rendered an easy matter, whether on a large or small scale, by the use of the washing 
machine. 

5367. Machines for washing notatoes are numerous, and in addition to that already described, we shall 
here notice two other forms. One of the simplest is a trough {fig. 750. a, b) containing a hollow cylinder 

750 (c) with a handle (d), which is made Aist to 

the axis which passes through the cylinder. 
** A number of the spars (which run long!, 
tudinally) are so constructed as to form a 
kind of door, which is made fkst by two 
Unch-piiis at each end of the cylinder. The 
vessel being charged with {lotatoes, and the 
trough filled with water, all that is necessary 
for the purpose of cleaning Is only to turn 
the hanolc of the machine. ” A machine fw 
washing potatoes by Mr. John Lawson, ctf 
Elgin, consists of a wooden or iron trough, 
with a movable bottom above the fixed one, 
composed of spars three quarters of en inch 
apart The potatoes are laid over the mov- 
able ribbed bottom, and water being admitted 
At one end by a cock, they are are moved 
backwards and forwards by a wooden hoe. tHl 
they are clean, when the dirty water which 
has collected between the two bottoms » let 
off by another cock at the opposite end. {Brit. Farm. Mag. voL ii.) 

5368. The boiling of potatoes, though a simple operation, is in many districts not performed in the best 
manner. The folmwlng is the Lancashire method : — Set them on the fire in cold water ; whca^iled, 
pour off the water completely, add a little salt, and dry them well on the fire. Another method : — Choose 
yottr potatoes of equal size, and put them into a saucepan, or pot without a lid, with no mote water than 
fa sumcient to cpver them ; more would only spoil thmn, as the potatoes themselves, on being boiled, yield 
a considerable portion of water. By being boiled in » vessel without a lid, they do not crack, and allwasto 
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U prevented. After the water la come nearly to boll, pour It off, and replace the hot by coM water. Into 
'which throw a good portion of salt. The cold water aenda the heat from the aurfhce to the heart of the 
potato, and makca it mealy. Like all other vegetablea, they are improved by being boiled with salt, which 
ought nut, therefore, to be Bi>ared. (Mech, Mag. L 13.) 

5369. Frosted potatoes may be applied to varioui' ueeful purposes, for food by thawing 
in cold water, or being pared, then thawed, and boiled with a little salt. Salt, or salt- 
petre, chaiF, or bruised oats, boiled wkh them, will render them fit food for cattle, swine, 
poultry, &c. Starch, and paste for weavers, bookbinders, and shoemakers, may be made 
from them when too sweet to be rendered palatable, and also an ardent spirit, from 
hydrometer proof to 10 per cent over preof. 

5370. Tke diseases of the potato are chiefly the scab, the worm, and curl, 

5371. The scab^ or ulceratcd*surface qf the iuhers^ has never been satisfactorily accounted for : some 
attributing it to the ammonia of horse-dung, others to alkali, and some to the use of coal ashes. Change 
of seed, and of ground, arc the only resources known at present for this malady. The worm and grub 
both attack the tuber, and the same preventive is recommended. The only serious disease of the potato 
is the curl, and this is now ascertained to be produced by the too great concentration of the sap in the 
tuber ; and this concentration, or thickening, is prevented by early taking up. This discovery was first 
made by the farmers near Edinburgh, who obbcrvcd that seed potatoes pincured from the moors, or 
elevated cold ground, in the internal parts of the country, never suffbred fro.n the curl, and it consc. 
quently became a practice, every three or four years, to procure a change of seed f»*ora these districts. 
On enquiry, it was foiiiid, that the potatoes in these upland grounds continued in a growing state till the 
haulm was blackened by the first Irosts of October. They were then taken up, when, or course, they 
could not be ripe. Subsequent experiments, which will be found detailed in The Farmer's Magaziiie, and 
Caledonian and London Horticultuynl Transactions^ have firmly established the fact, that the curl is pre- 
vented by using unripe seed; therefore the farmer ought to select his seed stock a fortnight or three wc'eks 
before he takes up the general cron, as already recommended. It is also a safe practice ftcqueutly to 
change the sec^ and also to change the variety. 

537i2. Shirreff* an ingenious speculator and practical agriculturist, is of opinion that there are only 
two causes for the curled disorder in potatoes. The first is excessive seed-bcaring, that is, carrying great 
quantities of plums or apples ; from the effects of which, if the plant be not too far advanced in life, it 
may recover for a time, by removing it to a shady or upland situation. The second cause is time or old 
age, which never fails ultimately to bring tlie curled or shrivelled disorder, followed by death, on the 
wriole animal and vegetable kingdoms. An old decaying oak is an instance of the curled or shrivelled 
state of trees from age, as is ** the lean and slippered pantaloon ” of the curled disorder from old age in 
the human species. An apple tree, again, that has earned extraordinary crops of fruit within a few years, 
is often in the state of a potato curled from excessive apple.beanng ; so is a hart, or a buck, immediately 
after the rutting season. Both the tree and animals will rcc'uvcr their health and vigour for a time, unless 
they are too old, or have gone to the very greatest and List extremity in seed-bearing and venery, in which 
cases the effects will be the same as those of time, viz death. It is not then to over-ri^ning the tubers 
that the curled disorder in tiotatoes is to be attributed, but to time and seed-bearing ; that is, carrying great 
quantities of plums or apples. 

Sect. II. The Turnip* ^rdssica 'Rapa L. ; Tetradyndmia Siliqubsa L., and Cruet- 
fera J. Eavej Fr. j Gcr. ; Jtapa, Ital. j and Naboy Span. 

5373. The turnip is a native of Rritain, but in its wild state it is not to be recognised 
by ordinary observers from wild mustard. It was cultivated as food for cattle by the 
Romans ; and has been sown for the same purpose in the fields of Gcnnany and the Low 
Countries from time immemorial. 

5J74^ When they were introduced in this country, as afield plant, is unknown : but it is probable turnips 
would be found in some gardens of convents from the time of the Romans ; and it is certain that they 
were in field culture before the middle of the seventeenth century, though then, and for a long time after, 
wards, in a very inferior and ineffectual manner It has been stated that turnips were introduceil from 
Hanover in George L’s time; but so far from this having been the case, George II. caused an abstract of 
the Norfolk system of turnip husbandry to be drawn up for the use of his subjects in Hanover. {CampbeWs 
Polit. Survey, %c. vol. iii. p. 80.) The introduction of improved turnip culture into the husbandry of 
Britain. Brown observes, ** occasioned one of those revolutions in rural art which are constantly occurring 
among husbandmen ; and, though the revolution came on with slow and gradual steps, yet it may now Ixi 
viewed as completely and thoroughly established. Before the introduction of this root, it was impossible 
to cultivate light s^als successfully, or to devise suitable rotations for cropping them with advantage. It 
was likewise a diffii ult task to support livc-stock through the winter and spring months ; and as for feed, 
ing and preparing cattle and sheep fur market during these inclement seasons, the practice was hardly 
thought of, and still more rarely attempted, unless where a lull stock of hay was provided, which only 
ha))pencd in very few instances. The benefits derived from turnip husbandry are, therefore, of great 
magnitude. Lignt soils are now cultivated w th profit and facility; abundance of food is provided for 
man and beast ; the earth is turned to the uses for which it is physically calculated ; and, by being suitably 
cleaned with this jireparatory crop, a bt*d is provided . ir grass seeds, wherein they flourish and prosper 
witli greater vigour than after any other preiiaration.” {Treatise on Rural AJfUirs.) 

5375.* Turnips and clover, it is elsewhere observed, “ are tlie two main pillars of the 
best courses of British husbandry ; they have contributed more to preserve and augment 
the fertility of the soil for producing grain, to enlarge and improve our breeds of cattle 
and sheep, and to afford a regular supply of butcher's mC'at all the year, than any other 
crops ; and they will probably be long found vastly superior, for extensive cultivation, to 
any of tfie rivals which have often been opposed to them in particular situations. 
Though turnips were long cultivated in Norfolk before they were known in the northern 
counties yet it is an undoubted fact that their culture was first brought to perfection in 
Roxburghshire, Berwickshire, and Northumberlai^ and chiefly through the exertions of 
Dawson, of Frogden, in the first named county, and of CuUey, in the latter. 

5376. iirUlmg turn^s, as well as other crops, evidently originated with Tull, whose first work, AaedmeH 
^ a Work on Horse-hoeing Husbandry, appeared in 1731. It wpeari that Craig, of Arblgland, In Dam. 
frieshlre, began to drill turnips about 1745 ; and next we find Philip Howard, or Corby, ohRing In 1755 ; 
and Pringle, drilling ** from hints taken from TulPs 4>ook,’* in 1750 or 1757. WiUiain Dawson, who was 
well acquainted with the turnip culture in England, having been purposely sent to reside in those districts 
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for six or soven yean, whore the beat cuHivation waa pursued, with an Intention not only of seeing, but 
of makiuff himaelf master of, the manual operations, and of the minutio! in Uic practice, was convince of 
the superiority of Pringle^s mode over every other he had seen, either in Norfolk or dsewherc j and in 
17(>2, when ho entered on Frogmorc Farm, near Kelao, in Roxburghire, he Immediately adopted 
practice upon a large scale, to the ainpiirii of 100 acres yearly. Though none of Pringle’s neighbours 
followed the example, yet no sooner didl^awaon, an actual or rent>payin^ farmer, adopt the same system, 
than it was iminetuatcly followed, not only by several farmers in bis vicinity, but by those very farmers 
adjoining Pringle^ whose crops they had seen, for ten or twelve years, so much superior to their own : the 
uractire in a few years became general. Drilling turnips wAs first introduced to the county of Nortbute- 
berland, about the year 1780. 

5377. The varietiet of turnip groprn by farmers may be arranged as Whites and 

yellows. • 

5378. Of tohitf tumiw, by fhr the best and ni>')8t generally cultivated is the gldbe | but there are alsd the 
green-topped, having the bulb tinged greenish ; and purple-topped, with the bulb reddish : which, though 
thev do not produce so large a crop as the globe or oval, stand the winter better, and the red-topped, it is 
said, will keep till February. The pudding, or tankard turnip, has a white bulb which rises firom eimt to 
twelve inches high, standing almost wholly above ground. It is less prolific than any of the others, and 
more liable to be attacked by ITost 

5379. Of yellow turnips, there arc the field or Aberdeen yellow, which is more hardy than the globe, 
and answers well for succeeding that variety in spring ; and the rutabhga, or Swedish turnip, which 
may be preserved for consumption till June. The Siberian turnip has a bulb and a branChy toj^ but 
both of inferior quality. It is a hybrid between a white rutabaga and field cabbage, or between rape and 
cabbagft 

5380. New varieties arc obtained by selection and by counter impregnation : but in either case the 
greatest care is requisite to keep the plants at least a furlong from any others of the brassica tribe likely to 
flower at the same time, otherwise the progeny will certainly be hybridised. 

5381. The choice qf sorts may be considered as limited to the white, globe, yellow, and Swedish, according 
as early, middling, or late supplies are wanted. No other varieties are grown by the best farmers. 

5382. Jn the choke of seed tlie farmer must rely on the integrity of the seed-dealer, 
as it is impossible to discover from the grains whether they will turn out true to their 
kinds. 

5383. Tumip-seed reqvires to bcftequently changed; and the best is generally procured firom Norfolk; 
and Northumberland. The Norfolk sceii, Fursytli (foserves, is sent to most parts of the kingdom, and even 
to Ireland; but after two years it degenerates; so that those who wish to have turnips in perfection 
shouldprocurc it fresh every year from Norwich, and they will find their account in so doing: for. from Its 
known reputation, many of the Ixindon seedsmen sell, under that character, seed raised in the vicinity of 
the metropolis, which is much inferior in quality. 

5384. Tui nip-sccd if any age will grow, if it has been carefully preserved ; that which is new, comes up 
first, and therefore it is not a bad plan to mix new and old together, as a means of securing a braird against 
drought or the fly. Whether plants from new or old seed are most secure from the depredations of the 
fly, is iierhaps a question which cannot be easily determined, even by exjieriment^ for concomitant cir- 
cumstances are frequently so much more operative and powerful as to render the difference between them, 
if there be any, imperceptible. It is, however, known to every practical man, that new seed vegetates 
several days before the old, and more vigoiously ; and it is equally well known that the healthy and vigor, 
ous plants escape the fly, when the stinted and sickly seldom or never escape it Hence it would seem, 
that new seed, cteterts paribus, is more sei'ure flrom the fly than old. 

5385. The soil for turnips should always be of a light description. In favourable 
seasons very good crops may be raised on any soil ; but from the difficulty of removing 
them, and the injury which the soil must sustain either in that operatiof^ or in eating 
them on the .spot with sheep, they never on such soils can be considered as beneficial to 
the former. Tuniips cannot be advantageously cultivated on wet tenacious soils, but 
are grown on all comparatively dry soils under all the variations of our climate. On dry 
loams, and all soils of a looser texture, managed according to the best courses of cropping, 
they enter into the rotation to the extent of a fourth, a sixth, or an eighth part of tlie 
land in tillage ; and even on clayey soils they are frequently cultivated, though on a 
smaller scale, to be eaten by cattle, for the puiqiose of augjnenting and enricliing the 
manure, into which tlie straw of corn is converted. 

5386. The clinwJte most desirable for the turnip is cool and temperate. This was long 
ago noticed by Pliny, and it is so obvious on the Continent that it admits of no dispute. 
Von Tliaer observes that the turnips grown on the fields of Germany seldom exceed half 
a pound in weight, and that all his care could not raise one beyond fourteen pounds. In 
France and Italy they arc still less. A rapid climate is equally disadvantageous to the 
turnip ; and they are accordingly found of no size in Russia, Sweden, and many parts 
of North America. Even tuniips grown in tlie southern counties of Englimd, in the 
same excellent manner as in Northumberland, never equal the size of those grown in the 
latter county, or further nortli, or in Ireland. 

5387. The field culture of turnips is effected either by sowing the seed of the plant 
from the hand on a fiat surface, or by depositing it on the tops of little ridges. In the 
best cultivated districts, the latter method is universally practised and approved of, 
chiefly for these reasons: — 1. By tliis method the land may be more easily and 
perfectly cleaned during the growth of the plants ; the width of the rows affording the 
means of better tilling the intervals. 2. The plants can be more cheaply and quickly 
hand-hoed, the process being so simple as to be taught to young persons in a few hours ; 
whereas when the plants are not regularly disposed in rows, a considerable degree of ex- 
perience and time are requisite. S. The manure may be more perfectly covered, and 
by being applied in a more efiectual manner to the roots of the plants, a smaller quantity 
will suffice. And lostly, tlie turnips may be kept drier, and crops of them in conse- 
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qucnce raised on land so wet as otherwise to be incapable of yielding a return of any 
value. We shall gi\e their culture from an excellent paper in tlie Quarterly Journal of 
Agriculture) vol. i , from which also this paragraph is quoted. 

5388 Preparation of the land The land intended for tl*e turnip crop is ploughed m autumn, after 
the preceding crop of grain has been rcaiied If the soil be not of a very dry nature, the land is formed 
into ridges of hftecn feet or more, and care la taken tli it no water shall stagnate on the ground In this 
coimition the land remains during the winte^. and it is ploughed again in spring as soon the ground is 
s^ricntly dry for that purpose, and as soon as the other labour of the Arm will allow this second 
ploughing IS generally made in a direction to cross the previous one 1 he land is then repeatedly grubbed 
and harrowed in various directions, for the purpose of p ilvefising it, and of dragging to the surface, and 
disengaging all weeds and roots , to assist in which proccM the aid of the roller is ftequently requisite, 
the loots and weeds disengaged are then gathered With cire, ind either burnt in little heaps on the ground, 
or removed away to a larger heap, to be mixed with quick lime and other substances, to form a compost for 
the succeeding year , at the same time such stones as impede the tillage nny be removed after this the 
land is again ploughed, and generally, as before, in a direction crossing the last fiirrows , and the same 
process of harrowing, rolling and collecting the disengaged weeds, is repeitctl The earth is once more 
ploughed, and 'igaiii the same operations are resnted to, after which tne land is usually in a fit state to 
be formed into ridges or drills Should this not be so, the opcritions of ploughing, harrowing, and gather, 
ing of welds must be reiicatcd, and that until thi land is cleared of tii injurious roots, and rcduied to a 
loose or friable state J he perfect preparation of the ground iii this stage of its culture, is of very great 
imrortancctothe iuturecrop » j o 

W8) Pirnun^ the tidgcn After the preparation described, the land is formea nto little ndges oi 
ndgelets, eitmr by the common plough, or by a plough with two mould boards, tormed lor that purpose 
The first of these is to be preferred when the method ot performing the work is once pointed out in the 
fields The ridges are formed with a sharp top, as a transverse section {Jig 7^1 ) will show Ihe distance 


751 



of those ndgelets may be from twenty seven to thirty imhos, measuring from top to ton This interval is 
necessary to allow 1 1 the horse hoe tilling the intervali in tin manner to be iftcrwards described, and to 
admit a sufficient circulation ot air between the rows of the \ laiits 
5o90 Maimer of applyme th tnanuTL Ihe thief m inure ippludto this crop is farmyard dung, or 
that which is jiroduced by the consumption of the straw ind other produce of the farm This maimre 
ought to be well rotted and to that end cither turned over in the court jard some weeks previously to its 
being used, or earned out in winter to the field-, intendc It i th( turmi s in i th( rt laid in one or more large 
heaps If the carts are not suffered to go up< n the e hcai the putrefietive pritess will proieed with 
greater quickness When the ridgeli ts are formed in the m inner described, the dung is filled into carts 
drawn by t no horse and transi rti d qu ckly to the land Iht manner of applying it is this —The horse 
with the loaded cart walks in the interval of the n Iges, so th it a wheel of the c ict shall go iii each ot the 
752 hollows of the two ridges ai^oining Ihe person who 

directs the horse follows tne cart, which is open behind, 
and with a crooked two pronged fork or dung hack, 
(fig 7 2 ) drags out the dung, as the horse moves along, 
into little heaps in the hollow of every third ridge, at the 
. . . „ . distance from ejeh other of from eight to ten tect Be 

hind follow three young persons, with each a two i ronged or three pronged fork {Jig 153 ), each walking 

in the interval of a ndge, and spreading out the dung 
in as regulai a manner as possible as a cross siction of 
the ndgelets with the dung deposited in the intervals 
would show {Jig 15^ ) 

5uJl Covering the dung The dung is no sooner 
spread in this manner than it is cov tred by the plough 
io this end is employed either the common plough, or 
that with the double mould board already mertioneo 
these passing down the middle of each ndgelct split it 
into two, so that a new ndgelct is formed, whose top is 
immediately above the former hollow of the old ndgiict 
{Jig 755) The dung is now completely cov cred, and a 
new ridge for the reception of the seed is at once formed The double mould board plough performs this 
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operation at once, the common plough by going and reti rnmg up the middle of each ridge 
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6303 Sroad cast ukmgtng Instead of depositing the manure in theHnanner described, it is sometimes 
Jaid iipon the stubble after harvest, and then ploughed in I his is only practicaldc where there is a supply 
of maniunn remaining from the preieding year, or where it cm be elsewhere procured , and is only ad 
visablc when the land is so dean as to require little preparation in the succeeding spring As liberal an 
exiicnditiire as can be afforded of manure is always expedient in the case of this crop, the goodness of 
whiLh will inuo]ti depend up( n the fertility we are able to communuate to the sod Ten or twelve tons 
acr^may be considered the regular manuring on a turnip.fann, where a proper rotation of Mops is 

S393 Lime. sea.weed, ashes Sometimes lime is applied to ttie turnip crop, together with dung This 
maj be done by laying the lime upon the stubble after harvest, or better still, by spreading it upon the 
ground, harrowing it well immediately, betore the forming of the ndgdets for the re*ccptton of the 
dung Putrescent manures, however, are considered supenor to the calcareous for the production of 
this plant , and all of the former kind may be used with effect Street dung |s an exceedingly good 
manure , sea.weed will also be useful this last, ho#e<vA:, is not applied in the manner of the farmyard 
dung, but 18 carried off as it is cast on shote, laid on the surface, and suffb'’cd to remain so tiU the land is 
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lApugbed. Aibet genenrily produce • good effiect iu causing tho seeds to vegetate quickly, but the fer- 
tilising powers of some of these do not appear to be of a permanent nature. Bruised bones and various 
other stibstances have been used with much benefit; but it is to be observed, that putrescent ma- 
nures form the main support of the turnip cultivator, and that tlic others are only to be regaitUxl as 
subsidiary. ^ 

5394. Solving the turnips. The land being formed into ridgelets in the manner 

described, is ready for the reception of the seed. This is sown on the tops of the ridgelets 
by machines of various forms. * * 

5395. The most simple of these consists of a hollow cylinder of tin, 6xcd upon an axle, and moving round 
with two light wheels, distant from each other twenty-seven or thirty inches, which are made to run In 
the hollows of the rid^s. (2688. ) The seed is put into the cylinder through an aperture which opens and 
shuts for that purpose : this cylinder turning round with the axle, the seed drops, through small equidistant 
holes made in it, into a tin tube, by which it is conveyed to the ground. Imm^Lately before this tube is 
a hollow coulter of Iron, sharp before, which incloses the forepart of the tin tube, and makes a track in 
the ground from one to two inches deep, into which the seed drops. This simple apparatus is mount^ 
upon a light wooden ft-ame.work, having two shafts behind, by which the workman holds and keeps It 
steady in its course It Is then attached by a rope to a light wooden roller, in the shafts of which the 
animal of draught is yoked. More perfect machines, however, may be employed where turnips are cuU 
tivated upon a large scale, and we may refer to that of French (^8.) as one of the best. 

5395. The preparation of turnip-seed for sowing, by steeping in the drainings of dung- 
hills and other similar matters, has been recommended as a likely mode to prevent the fly ; 
but it is not found to have this effect, and is never followed. 

5397. The following mode qf preparation is sometmtes aditpted Half new and half old seed are mixed 
together; then half is taken and steeped in water tor three or four hours; afterwards both steeped and 
unsteeped seed are mixed and immediately sown. The object of this pre^iaration is to obtain four diflbrent 
brairds or risings of tho seed, which are supposed to give four chances of escaping the fly that attacks the 
infant plants, instead of one. Another mode is to join radisiusced to the above, new and old, steeped in 
the foregoing manner, it being found that the fly prefers the radish to the turnip Some recommend 
tho mixing of an equal quantity of rapc.secd with the turni|).secd, alleging, that if a fly cuts oflTthe tur. 
nips, the rape may be leA: for a crop , and that if the turnips escape, the rape may be treated as weeds, 
Tho must common precaution, however, as to the fly, is to sow thick, or to mix the seed with soot, lime, 
or ashes. 

5398. The quantity of seed used may be from two pounds to two and a half pounds 
avoirdupoise per acre. It is necessary to give a sufficient quantity of seed, to pro- 
vide against the loss of plants from tiie ravages of insects, and otlier contingencies. But 
the quantity should not be excessive ; because the plants, when too thick, get interwoven 
together, and thence become difficult to be thinned in a proper manner. 

5.399. The solving process being completed^ the ridgelets remain flattened and com- 
pressed. {jig, 756.) 
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5400. The several operations of forming the ridgelets, spreading the dung, covering 
ly the plough, and sowing the seed, ought to be carried on in close succession. T 
lung must be immediately covered, that none of its powers may be lost by evaporatioi 
nd the seed, to ensure its early vegetation, ought to be sown as soon as possible up< 
he moist earth turned up. The various works of the turnip culture, thus carried on at tJ 
ame time, furnish the best specimen which the culture of the fields affords of the ben 
icial effects of a proper division of labour. Hic process has all tlie appearance ar 
fleets of garden culture, with the difference of its being conducted witli incomparab 
;reater economy and despatch. 

5401. The period of sowing in the north England and Scotland is from the 1st i 
he end of June, though it is often continued totlic middle of July. Tlie turnips, hov 
ver, sown after the latter of these periods seldom attain to a proper size ; and, whe 
[)wn earlier than the 1st of June, they arc apt to shoot forth the seed-stem before winte 
y which not only the soil is deteriorated, but the nutritive juices of the root exhaustet 
u the south of England they may be sown somewhat later than in the north. 

biOQ. The time qf sowing in other countries must be varied by the nature of the climate and soil. It 
> be inferred, that in warmer countries, where vegetation is more rapid, the sowing should be deferri 
11 a later pei^od. At Roville, in the north of France, M. de Dombasle sometimes sows in August, oi 
et obtains a medium crop. 

5403. Hoeing, When the plants are an inch or more in height, or when wee< 
ppear amongst them, tlie process of hoeing commences. This is done either by a sma 
lough drawn by one horse, gBing and returning along the hollow of each ridgelet, an 
Jtting of a slice of earth from tl^ sides, as near to turnips as possible (Jig, 757< 
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or by the horse-hoe, of which there are various kinds. The most simplq of these consists 
of a flat triangular share {fg. 758. a), with two lateral arms (6, 5), formed to set wider 
or narrower, and fixed to a beam and handles by three upright coulters of iron ; or, 
which is better, the lateral arms are omitted,»the triangular share fixed to tlie beam, and 
two moveable upright coulters attached by a cross bar. 
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5404 Om t\f the beet turnip horse^oes » formed from the skeleton of a common plough (Ag 759 ), by 
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two coulters of iron curved inwdnls (a, 5), and fixed to wooden bars (c, /, and c. d), which last again are 
hooked to the beam ol the implement, and made, by means of a cross iron bar (g. A), to be set at a 
greater or smaller distance from each other as it m-iy be required A broad iron share (0 moves in 
the middle of the hollow of the ridges, while the two coulters on each side go as near to the rows of 
turnips as can be done with safety , and in this miiiiicr the interval' of the ridges are tilled, and the 
weeds within them, and as near to the plants as the coulters can go, cut up and dcstroved By removing 
the wooden bar and coulters of this machine, and hooking to it, on each side, a small cast iron mould* 
board, it is converted to the double mould-board plough also, as we have seen 
54(w The brakee or horee hoes ot Wilkie (2()66 ), Flnlayson (26fi7 ), or of Kirkwood - 1955 may easily 


be set and arranged for this or any other description of culture , so that it requires no new implements 
5406 The hand-hoers go to work, each having a little iron hoe, fixed upon a wooden handle about three 
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k, each having a little iron hoe, fixed up 

— , feet in length {fig ) 1 he breadth of the blade (a) of this 

hoe is eight inches , and the workers, standing in the hollow 
nymiineniBi their fares to the ridges, hoe the turnip plants, leaving 

7 oO MM™™ a them standing singly, at the distance from each other of from 

ten to twelve inches By tins operation the rows of the turnips are cleaned of all weeds , the superfluous 
plants cut up and pushecl into the intervals, where they die , and the plants to be preserved left standing 
singly at the distance required. A transverse section of the ridges will then appear thus {fig 761 ), and 
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a longitudinal section thus 'fig 762 ) The plants should not be nearer to each other than ten inches, that 
they may increase to a profier size 



5407 Second horse hoeing Soon after the operation in question, weeds will again sprout up in the 
intervals of the ridges anci amongst the plants In the course, therefore, of twelve days or more the 
horse hoe again passes through the interv<iis ot the ridges, cutting up all the weeds that may have sprung 
up, and soon after the hand hoers again go to work with the same instrument as before, cutting up all 
weeds which may have grown amongst the turnifis, and carefully singling any plants that may by i hance 
have been onuCted in the first hoeing After this process, a section ot the ridges will appear thus \fig 763 ) 
e 7W 



5408 Thitd horse hoeing Sometimes the horse hoe passes once more down the intervals after a short 
period but more generally the previous hand hoeing concludes the process upon all the drier lands, the 
weeds being now kept down by the rapid growth of the jilant, and the overshadowing of the intervals by 
lU lcavc*s Very commonly, however, at an interval of eight or ten days after the last hand or horse- 
hoeing, the eartn which had been taken from the roots of the plants by these several hocinga is again laid 
back, either by the little one-horse plough already mentioned, or by the double mould board plough, 
p^ing down Che intervals of the rows and ridging up the earth thus {fig 764 ) The design In this ope- 



ration IS, that any weeds remaining in the intervals after the former hoeings may be destined, and that 
the land and turnips may be kept more dry duruiawct weather and the months of wmtef This cooeludes 
the culture of the turnip, which now grows rapidly without further care , and by the beginning of Sep. 
tembtr th« leaves of a good crop will have covered the entire surflice, making a transvcnc section of tlie 
ridgaa appear thus . (fig 765 ) 
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S409, The Swedish tum^ is cultivated, used, and stored precisely in the same manner 
as the common turnip ; but it is generally sown several weeks earlier. It does not 
attain to ie same weight by the acre ; and, as it is more difficult to raise, it ought to 
receive a greater quantity of manure, and be always upon good land. The Swedish 
has a property which the common turnip has not, that of bearing to be transplanted 
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when young * so that, where blanks appear in a field, the spaces may be filled up by 
transplanting. Analogous to the Swedish turnip, in hardiness and nutritive qualities, 
is the large yellow or Aberdeen turnip. This root is perhaps superior to the Swedish 
turnip, in so far as it may be raisetf with less difficulty. It serves the same purpose of 
a succedaneum to the common turnip in spring. 

5410. Cansumptum oj the turnips. By the end of October or beginning of November, 
when the pastures have decayed, the turnips begin to be used for food. 

5411. WAen sheep are to be the turnips arc either pulled up by the hand, and carried away, as 
wanted, into the fields, in which the sheep ore kept, afid there spread regularly upon the ground ; or more 
frequently and economically the sheep arc at once driven into the fields of turnips, and sufferm tocoiu. 
sunie the roots as they stand. In this case the animals are not suffered to range over the whole field at 
first, but are confined to a space of an acre or more, by means of nets, or a series of moveable rails or 
hurdles. When the sheep have eaten the roots very nearly, the remnant in the ground may be picked up 
by a httlo hoe ' ^ ‘ • ^ 


suming the turnips aftbrd's an admirable manure to the Imid, and 
prepares it well for the subsequent crops of grain and herbage^ In 
feeding In this manner, it is frequent to place m the field a little 
rack with a cover, containing a small quantity of hay, which seenia 
to be relished by the animals amid their moister food. 

5412. In the Seeding qfoxen, the turnips may be laid down on a dry field, as in the case first mentioned ; 
but the proper and regular manner of feeding these animals is to supply them with the turnip In the 
house or open yard, littering them at the same time plentifully and regularly with straw, and giving them 
what they choose to consume of it as provender, with their turnipufood. Cattle are fed either by being 
tied to upright posts in the house, or they are sufibred to go at large in the straw.yard. This last is greatly 
the better mode of feeding, the turnips being supphed from troughs or otherwise, and a shed for shelter 
being always at hand and open to the cattle to repose in. It is well, however, that too many animats, of 
dldcrent strength and size, be not put together, lest they disturb each other in feeding. Sometimes courts 
arc made and divided into separate compartments, holding only two cattle in each, and this is found to be 
an exceedingly good practice. When cattle arc of value, and put up for quick fattening, it is common to 
cut off the leaves and tails of the turnip, giving the leaves to the younger and less valuable stock, and the 
bulb only to that which is to be fed. 

5413. Young cattle^ not intended to be immediately fattened, receive only a limited portion of turnips, 
their principal provender being straw. By receiving a portion of turnips with their drier provender, these 
animals are kept in a much more healthy condition than if confined to the latter food, and continue to 
grow throughout the whole season, instead of pining away at the time when green herbage can no longer 
ho found for them. With the design, too, of keeping them in a good condition, turnips arc supplied in a 
limited qiuantity to milch cows, and in particular at the time of calving. The turnip, however, though it 
adds to the quantity of milk, gives it a strong and disagreeable flavour. 

6414. When both sheep and cattle are fed Ufion a farm, it is usual to pull up every alternate four or five 
rows of turnips for the cattle, leaving the remainder on the ground fur the sheep, so that the land on 
which the turnips had grown may receive its proportion of the manure produce. {Uuar. Jour, Ag, 
vol i. p.286L) 

541.5, The advantages of eating turnips on the place of their growth by sheept both in manuring and 
consolidating the ground, are sufficiently well known to every farmer. One great defect of the inferior 
sort of turnip soil is the want of tenacity ; and it is found that valuable crops of wheat may be obtained 
upon very light porous soils, after turnips so consumed. It is not uncommon to let turnips at an agreed 

} >ricc, for each sheep or beast, weekly. This varies according to age and size, and the state of the demand, 
rom four-pence or less, to cight-pence or more, for each sheep weekly, and from two shillings to five Ibr 
each beast An acre of good turnips, say thirty tons, with straw, will fatten an ox of sixty stone, or ten 
Leicester shecii. Supposing the turnips worth six guineas, this may bring the weekly keep of the ox to 
six shillings and threc-peiice halfpenny, and of the sheep to about scven.pence halfpenny a week. In this 
way of lotting, however, disputes may arise, as the taker may not be carcAil to have them eaten up clean. 
The iierson who lets the turnips has to maintain a herd for the taker ; and when let for cattle, and consc. 
quently to be carried oft^ the taker finds a man and horse, and the letter maintains both. The taker has 
to provide hurdles or nets for fencing the allotments to sheep ; but the letter must fence his own hedges 
if necessary. The period at which the taker is to consume the whole is usually fixed In the agreement, 
that the seller may be enabled to plough and sow his land in proper season. {Supph to Encyc, Brig) 
The rule for selling turnips in Norfolk is calculated from the fact, that one acre qf good fifmijps is 
sufficient for 100 sheep for one week. Then, whether turnips be dear or cheap, the price per week may bo 
easily found — at 5L per acre, Is. iicr week per head, and bo of all other prices. This is under the suppo. 
sitioi) that the crop is to be c.^ten oflT on the ground. 

5416. The Swedish and yellow turnips are eaten greedily by horses ; and afibrd a very nutritive and 
salutary food along with hay or straw for working stock. The best mode is to steam them after pre. 
viously passing them through the slicing machine, as no root requires so much cooking as the Swedish 
turnip. Horses will also cat the white turnip, but not firecly, unless they have been carfy accustomed to 
them, as in some parts of Norfolk. 

6417. Cattle fatten much faster with clean turnips than with such as are dirty, and therefore Waistell 
recommendk that they should never be given without being previously washed. ** The earth upon unwashed 
turnips,** he says, ** scours the cattle, and keeps their bodies too loose and open : their dung being thin and 
almost liquid, carries off with it a white mucous matter firom the bowels, which is ftequently seen among 
the dung, the loss of which must necessarily retard the fattening of the cattle : but with washed turnips 
their dung is wax-like, and figured similarly to the dung of cattle fed on rich meadow hay. Cisterns 
are also found very useftil in firoSty weather : for when frozen turnips are thrown into spring water, it 
speedily draws out of them all the Icy particles, which, when retained, must undoubtedly render them 
much less nourishing and improving to the cattle that eat them." ( WaisteWs Designs, ^ p. 4CK) 

5418* Near large towns the most profitable mode of disposing of turnips is to the 
cowwke^ers and green-grocers. 

5429* Tke a^^f^ation (f iumJ^ in domestic economy is well known. Th^y may also 
be used in the distillery ; and a wine is said to be made from them by the London maniK 
facturers of imitations of foreign wine. 

S420. The storing qf turnips is attended with too much labour and risk to be of much 
advantage in the greater part of the kin^om. Common turnips are never stored in 
any great quantity, though sometimes a p*Srtion is drawn and formed into heaps, like 


Jig. too.) ur uy (fie lurnip cniipper Bireaay aescrioeu ; ana wnen uie wnoie are 

pjPf. consumed, the nets or rails, or hurdles, are moved to another 

division, and so on throughout the field, leaving the spaces before 
cleared open to the sheep to move upon. Thu manner of con- 
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potato camps, and lightly covered with straw, or preserved for some time under a shed. 
On these occasions, before storing up, the shaws or leaves and tlie tap-<»roots must be cut 
oiFand removed, to prevent headng and rotting. The heaps must not be covered with 
carth4ikc potatoes, for in this case their complete destruction is inevitable. This root 
contains too much water to be preserved for any length of time in a fresh and palatable 
state, after being removed from the ground ; and though the loss in seasons unusually 
severe, particularly in the while globe variety, is commonly very great, it is probable that a 
regular system of storing the whole, or the greater part, of the crop every season would, 
upon an average of years, be attended wUh still greater loss ; besides the labour and 
expense, where turnips are cultivated extensively, would be intolerable. (Supp» 

Sldl. Taking up and replacing is a mode by which turnius have been preserved, by Blalkic of HoUc- 
ham, and some others. The mode is to cart the tuniips iVom the field where they grow, to a piece of 
ground near the farm.offices, before the winter rains set in, when, the tap-root being cut off, the plants 
are set on the surface of the ground, in an upright {losition, as close to each other as they cun stand, where 
they keep much better than in a store during the whole season. Th.. advantages of having them quite 
dose to the homestead, in place of bringing them most probably flrom a distant part of the farm in wet or 
stormy weather, are so obvious, as Ailly to justify a recommendation of the practice. 

54SfL RepUtc^M and earthing have also been tried with success, especially with the Swedish turnip. 
Being pulled^and freed from their roots and leaves, they arc carted to a piece of well worked dry soil near 
the farmery, and there deposited in rows, bo close as nearly to touch cacm other in the bottom of shallow 
furrows, toe plough covering one row as another furrow is opened. In this way many tons are quickly 
earthed in, and on a very small space, and they can be turned out when wanted with equal facility. 
(Former’s Magazine^ vol. xxiii. p 282.) 

5423. The produce of turnips cultivated in the broad-cast manner in England varies 
from five to fifteen tons per acre : tlie latter is reckoned a very heavy crop. In Kdrthum- 
bcrland and Berwickshire, a good crop of white globe turnips drilled usually weighs from 
twenty-five to thirty tons per acre, the yellow and Swedish commonly a few tons less. Of 
late there have been instances of much heavier crops, and in Ayrshire it would appear that 
above sixty tons have been raised on an English acre, the leaves not included. [Farmer s 
MagazinCi vols. xv. and xvi.) But such an extraordinary produce must have been ob- 
tained by the application of more manure than can be provided, without injustice to 
other crops, from the home resources of a farm ; and where turnips form a regular crop 
in the rotation, no such produce is to be expected under any mode of culture. 

5424. The produce of the turnip in nutritiue m alter y as proved by Sir H. Davy, was 
forty-two parts in a thousand ; of which seven w'crc mucilage, tliirly-four sugar, and one 
gluten. Swedish turnips afforded sixty-four parts in a thousand of nutritive matter, of 
which nine were star^, fifty-one sugar, two gluten, and two extract. According to Von 
Thaer, 100 lbs, of tSrnips are equal to twenty-two of hay ; and an ox to get fat on 
turnips ought to have one third of its w eight daily. 

5425. To raise turnip seed, the usual mode is to select the most approved specimens of 
the variety to be raised at the season when they are full grown j and either to remove all 
others from the field and leave them to shoot into flow'er stems next year, or to trans- 
plant them to a place by themselves, where they will be secure from the farina of other 
plants of their genus. In eitlicr case they must be protected by earthing up from the 
winteris frost and rains, and in the ripening season from the birds. 

54S6. The true sort of Swedish turnip can very easily be kept by only attending to the plants when In 
flower. AH the degenerated ones bear bright yellow flowers, which should be pulled out before the seed 
ripens. The true sort have a brownish yellow flower. This saves the expense of transplanting if a comer 
or one ridge of a field can be found convenient for saving. 

54^. TAff Norfolk seed-growers have a sort of theory on the subject of transplanting turnips for seed 
which it may be worth while to attend to. According to that theory, where turnip seed is collecteil from 
such turnips as have been sown three or four years in succession, the roots are liable to be numerous and 
long, and the necks or parts between the bulbs and leaves coarse and thick : and wlien taken flrom such as 
have been transplanted every year, these parts arc liable to become too fine, and the tap-rooU to be dirai. 
nished in too great a proportion. Of course the most certain plan is to procure seed flrom turnips that are 
transplanted one year and sown the next ; or, if they be transplanted once in three years, it is supposed, 
thdt the stock may be preserved in a proper state of perfection. It is stated, that the method of perform- 
ing this business in the best way, is to select such turr/ps as are of the best kinds and of the most perfect 
forms firom the field crops, and after cutting their tops off, to transplant them, about the month of 
November, or following month, into a piece of ground that has been put into a fine state of tillage l>y 
repeated ploughing or digging over, and which should be situated as near the house as It can be, in order 
that the birds fnay be better kept from it The seed will mostly be ready for gathering in the end of July, 
or In the following month. 

54SS. Others cm^ators, however, advise that the seed collected firom a few turnips thus transplanted 
shouiq bO ivKservil and sown in drills, in order to raise plants for seed Cor the general crop, drawing out 
all such as are vieak and improper, leaving only those that are strong and whicn take the lead ; and that 
when those have fotmed bulbs, such as do not appear good and perfect should be' taken out, as by this 
meang turnip Oeed may be procured, not only ofa more vigorous nature, but capcdile of vegetating with 
lass hioisiure^ and df producing stronger and more hardy plants. The practice of transplanting the whole 
of the' fbr seed for the main crops, they contend, is not only highly expensive^ but injurious, by 

dlmlnliflhhif the strength of the plants from the destruction of their tap-roots. Very good seed may, how. 
ever, bis rsl^ih either of the methods that have been here described. 

The .hesi Norfolk twrnsMeed growers are of opinion that unless the seed be edwags saved firem 
transplanted roots, the stock will infallibly degenerate in the manner here described. The statement that' 
trapsplanting ouce in three years is sufllcient, was a mere pretence with some of the growers to enable 
thdkn'w save twb thirds of the heavy expense which attends transplanting turnips, and to get the same 
mice fbf. their seed as if it had been properly saved. The only exception to this is In what the Norfolk 
Armers calls the ** pudding” or *Mong pudding” tur?iip, which is too tender to bear the winter. Bor a, , 
$ioek,' a Aw sorts are taken up and protected fVom cold like mangold wurzel | and for a general crop the 
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BCied is sown broMcast and not hoed, but suffbied to grow likp rape. So troated the plants form very 
sinatf woody sbrtsi which are capable of enduring frosts. (J. L.) 

5430. AStor the ieed hat become fuUy ripened^ it is mostly reaped by cutting ofFpart of the stems, and 
afterwards tying them up into sheaves, which, when sufllciently dry, are put into long stai^ and 
through the winter, in order to be threshfd out about the time when it is wanted. But as in this way 
much seed is liable to be lost, by its readiness to escape from the pods in which it is contained, it is advlsM, 
as a much better practice, to have it immediately threshed out, either upon n cloth In the field where it 
grew, or in some other convenient place, being then put injo bags proper for the purpose andphtc^ in a 
situation which is perfectly dry. From seed crops of this* sort !)eing subject to much injury, and loss In 
dlftbrent ways, the quantity of produce must be very dliferent under diftbrent circumstances ; but it 
may in general be stated at not less than from twenty to tweniy-four bushels the acre. The price of 
turnip seed t^ing seldom less than seven or eight shillings the bushel, on account of the great demand for 

[le 




turnip seed can only be grown to advantage in particular circumstances of soil andVituatibn. In most 
cases it is, however, well for the farmer to raise his own seed, as that of the shops Is seldom to be filly 
depended upon. 

5431. The diseases and iiyuries to which turnips are liable are various. At their first 
appearance their leaves are liable to the attacks of tlie fly (A'phisand Hdltica,] the cater- 
pillar, the slug, and the mildew. Their bulbs and roots are attacked by worms of 
different kinds ; by a singular tendency to monstrosity, known provincially by the name 
of fingers and toes ; by the anbury ; by canker, and by wasting or gangrene from water 
or frost. Of all or most of these injurious diseases it may be observed, that they 
neither admit of prevention or cure by art. Under favourable circumstances of soil, 
climate, culture, and weather, they seldom occur ; therefore all tliat the cultivator can 
do is to prepare and manure his land properly, and in the sowing season supply water 
when the weather is deficient in showers or the soil in humidity. 

5432. Thrjly att.'icka the turnip when in the sccd.leaf, and either totally devours it, or partially cats 
the leaves and rentre-bud, so as to impede the progress of the plants to the second or rough leavesi 
Whether the eggs of these files arc dei>osited on the plants or in the soil, does not appear to be ascertained ; 
in all probability they arc attached to the former, as in the gooseberry caterpillar, and most cases of files 
and insects which feed on plants. Pre]iarations and mixtures of the seed, as already treated ofj are all 
that have yet been done in the way of preventive to this evil 

5433. The caterpillar makes its appearance after the plants have produced three or more rough leaves; 

these they eat through, and either destroy or greatly impede the progress of the plants. 'I'hcrc can be 
little doubt that the eggs of these caterpillars are de(X)sited on the leaves of the plants by a species of 
moth, as the caterpillar may be detected when not larger in diameter than a hair. As preventives to 
the moths from fixing on the turnips for a dejiository for their eggs, it has been proposed to place vessels 
with tar in diffbrent parts of the field, the smell of which is known to he very ofl’ensive to moths and all 
insects ; or to cause a thick ofibnsive smoke from straw or weeds lo pass over the ground at the time when 
it is supposed the moths or parent flics were about to commence their operations. To destroy the 
caterpillar itself, watering with tobacco water, lime water, strong brine, and^ying on ashes, barley 
awns, Stc. have been proposed. & 

5434. The Uug and mail attack the plants both above and under ground, and eat both the leaves and 
roots. Itolhng, soot, quicklime, awns, ^c. have been proposed to annoy them ; but the only eflbctual 
inode is. iinmcdiatcly after the furniiN* are sown, to strew the ground with cabbage Icaics, or leaves of any 
of tlie ifrkssica tribe. On these, ei»peci<illy if sweet from incipient decay, the slugs wil! j^sture, and may 
be gathered off by women or children every morning. If as many cabbage leaves, or handfUls of decaying 
pea haulm, or any similar vegetable be procured, as will go over a ridge or two, say at the tbte of a leaf to 
every square yard, a wiholc field may soon be cleared by pickii^ off the slugs and removing the leaves 
once In twenty.four hours. This mode we have found most effectual, and it is extensively practised by 
market and other gardeners. {Encyc, qf Gard. 2275.) 

5435. The mildew and blight attack the turnip in diffbrent stages of its progress, and always retard its 
growth. Its efifbets may be palliated by watering and strewing the leaves with sulphur; but this will 
hardly be considered applicable to whole fields. 

5436 The worms attack the roots i and, when tli(^ commence their ravages at an early period, impede 
their growth, and ruin or greatly injure the crop, llicy admit of no remedy or prevention. 

5437. The forked excrescences, known as fingers and toes in some places, and as the anbury in ot ers, are 
considered an alarming disease, and hitherto it can neither be guarded against nor cured. The following 
account of it is given by William Spence, president of the Holderiiess Agricultuial Society in 1811 : — 


bulb is externally tolerably perfect, and the tap.root is the part principallv diseased ; being either Wholly 
metamorphosed into a sort of misshapen secondary bulb, often larger than tnc real bulb, and closely attached 
to it, or having excrescences of various shapes, fVcquently not unlike human toes (whence the name of the 
disease), either springing immediately fVom its sides, or ftom the fibrous roots that issue ftom it. In this 
last case, each fibre often swells into several knobs, so as distantly to resemble the runners and accom- 
panying tubers of a potato; and not seldom one turnip will exhibit a combination of all these diifbrent 
forms St the disease. These distortions manifest themselves at a very early stage of the turnip’s growth ; 
and plants, scarcely In the rough leaf, will exhibit excrescences, which diffbr in nothing else than sixe 
ft-om those of the ftilUgrown rout. 

5439. The leanes discover no unusual appearance, except that in hot weather they become flaccid and 
droop ; ftrom which symptom the presence of the disease may be surmised without examining the roots. 
These continue to grow for some months, but without attaining any considerable slxe, the excrescences 
enlarging at the same time. If divided at this period with a knife, both the bulb and the excrescences 
are found to be perfectly sidid, and internally to difibr little in appearance firom a healthy root, except 
tlmt they are a more mealy and less compact consistency, and are interspened with more numerous 
and largei^sBp-vesself. The taste, too, is more acrid; ana, on this account, sheep neglect the diseased 


rM, no other vestige remains than the vacant patches which they occupied at their first appearance. 




which soon changing to a maggot, and ultimately to a perfect insect, eat their way out. 

5^. For the prevention tfmis disease, marl has been recommended by Sjr Joseph Banks end otherf ; 
and where marl cannot be procured, It has been thought that an addition of mouia of any kind, that hak 
not borne turnips, will be advantageous; such as a dressing taken firom banks, woodlands, dltch^, Aq, 
led mixed up with a ^ood dose of lime, mi lime bMne has been tried tn vain ; and no great depemwbCq, 
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can be placed upon fkeeh mould, as this disease has been known Co prevail upon lands that had scarcely 
ever before borne a cren of turnips (Fanner*! Magazine, voL am ). The only effbotual preventive would 
be to hinder the insect Arom laying its eggs 

5441 The canker attacks the roots, and partly the bulbs, of turnips, and is known by the ulcerated Op- 
pearance it produces. Some consider it owing to the presence gf too much iron lu the soil, and recommend 
liming as a preventive. 

5442 IVasting and putrefactum, from excess of water or Arost, are to be prevented by earthing up the 

bulbs, or taking up and storing. . ^ 

SxcT. IIL The Carrot. -^Daucus Carbta L. ; Pentdndria Dig^ia L., and UmbelH- 
feree J. Carotte, Fr. ; Gelbe Rube, Ger. ; Carota, Ital. ; and Chinvia, Span. 

5I44S. The carrot is a biennial plant, a Aativc of Britain ; but though long known os 
a garden plant, it is comparatively but of recent introduction in agriculture. It appears 
to have b^n cultivated from an early period in Germany and Flanders, and introduced 
from the latter country to Kent and Suffolk early in the 16th ccntuiy. As the carrot 
requires a deep soil, inclining to sand, it can never enter so generally into cultivation as 
the potato or turnip; but, as observed by a judicioir writer, it has been too much 
neglected on lands where it would have yielded a more valuable product, perhaps, than 
any bulbous or tap-rooted plant whatever. Several contradictory expenments in its 
culture have been detailed in a number of publications, from which the practical hus- 
bandman will be at a loss to draw any definite conclusion . but, in a recent communication 
to the Board of Agriculture, from Robert Burrows, an intelligent Norfolk farmer, who 
lias cultivated carrots on a large scale, and witli great success, for several years, so accurate 
an account is presented of the culture, application, and extraordinary value of this root, 
that carrots will probably soon enter more largely into the rotation of crops on suitable 
soils. (Supp. ) This person had more experience than any one ; but he, after a few 
years, discontinued to cultivate carrots so extensively as lie did at the time the commu- 
nication to the Board of Agriculture wa.s made. l*he consumption of carrot seed in 
Norfolk had, in 1821, diminished from thice or four tons a year to as many cwts. 

5444. The varieties of carrot cultivated in gardens are numerous, and readily increased 
by the usual means ; but the only sort adapted for the field is the long red or field carrot. 
New seed is most essential, as it will not vegetate in the second year. Old seed, or a 
mixture of old and new, and also the mixtuie of the horn carrot, the seed of w'hich is 
sent o\er in large quantities from Holland, ought to be caiofiilly a\oidGd. 

5445. The best sod for the carrot is a deep rich sandy loam ; such a soil ought at least 
to be a fbot deep, and all equally good from top to bottom. On any other the field cul- 
ture of the carrot will not answer. 

5446 In preparing the sod for the carrot, it is essential to plough It before winter, that it may be pul. 
vensed by hobt , and to work it well by the plough and cultivator m spnng, to at least the depth of a loot 
This deep tillage may be perfectly accomplished either by means of the trench plough following the 
common one, or by the common one alone, with a good strength ot team , but the former method is to be 
preferred, wherever the lands are inclined to be stiif or heavy Tlircc ploughiiigs are mostly found sufH. 
cicnt, where the land has been previously in a state of tillage , but more may in other cases be necessary. 
The first ploughing should be made to the depth of ten, twelve, or fourteen inches, and be [icrformra 
when the soil is tolerably diy, about the beginning of October It may remain in this condition till 
towards the middle of February, when it should be turned over a second time, but in a cross direction, to 
nearly the same doiHhs. In March a third ploughing may be given, in order to the putting in of the seed 
This may be somewhat lighter than the preceding ones As soon as the last ploughing has been given in 
March, the land should be harrowed, and the surface made os fine as possible. 

5447. In Suffolk the farmers sow carrots after turnips, barley, and peas set upon a rye- 
grass ley ; the crops upon the first have generally been most productive ; next to that 
they prefer tlie latter. In the first place, they feed oft’ the turnips by the beginning of 
February, and then lay the land up in small balks or furrows, in which state it remains 
till the second week in March, when it is liarrowcd down, double furrowed to the depth 
of about twelve inches, and the seed sown. 

5448. The climate moat suitable to the carrot is the same as for the turnip ; but, from 
the depth to which their roots penetrate, they will thrive better than the turnip in a dry 
and wann cUmate. 

5449. Manure, according to some, should not be given to carrots the year they are 
sown, as it is alleged that when the roots meet with it tliey become forked, scabbed, and 
wormy. This, however, is chiefly applicable to cases in which recent unfermented 
manure has been given, or where other manure has not been properly broken in pieces 
imd spread over th« soil or in the drills. The Suffolk and Norfolk farmers, who are the 
heat carrot-growers, always use dung; a suitable proportion of well rotted farmyard 
Attng being constantly turned into the soil at the last ploughing in March : for it has been 
ffblly riiown, by various trials detailed in The Armais of Agriculture and othmr books on 
hiimtidry, that though good crops of carrots may be occasionally grown without fhe use 
of manure, it is only by the liberal application of that substance that tlie greatest produce 
|)oSsibte can be obtained; as they are in general found to bear a relative proportion to 
the quantity that may have been employed. 

51^ I^rrows prepares the land witli a good dressing of about sixteen rart-loads per acre of mtteir 
Ihrmyard manure or cottager's ashes : the load is fhwt as much as tlirce able horses can draw ; and. If 
bought, costa about four shillings and sixpence per load, besides the carting on the land. Me usually sows 
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whMit ftuMil«t«flflrclQver, ploughing Ch« first time iaaQtmikD»«Dd once more in the e»r)7iMiit of the 
noonth of Febrcunr, if the weather permit* i aetting <m the manure at the time of sowing^ which 1* alMUt 
Che last week in March, or sometimei a* late at (he second week in April 
545L In Sujfblk, when enrroU arc intended to he soien alter mom. they usualW plough the stubble a* 
soon as the harvest is over, in order that the land clear itiaf or weeds; in Dumber it U laid up in 
small balks, to receive the benefit of the firOsts ; in February it is harrowed down, and manured at the 
rate of fift^ loads per acre ; the manure is ploughed in to the depth of about four inches ; end in the 
month of March the land is double thrrowed, and Che seed sown. By pursuing this method, th^ say^ the 
manure lies in the centre of the soli, and not only aflbrdn Nourishment and support to the carrot in Its 


common plough, and afterwards trench-ploughed aboist fourteen or fifteen inches deep ; It i* then har- 
rowed very fine, and the seed sown about the middle of March. 

5452. Thd season prtferred by Burrows for sowing the carrot is the last week in March 
or first in April ; but he prefers the first period, having generally found early-sown crops 
the most pri^uctive. 

5453. The usual preparation of the seed for sowing, is mixing it with earth or sand, to 
cause it to separate more freely ; but Burrows adds water, turns over the mixture of 
seeds and moist earth several times, and thus brings it to the point of vegetating before 
he sows it. ** Having weighed the quantity of seed to be sown, and collected sand or 
fine mould, in the proportion of about two bushels to an acre, I mix the seed with the 
sand or mould, eight or ten pounds to every two bushels, and this is dune about a fort- 
night or three weeks before the time 1 intend sov/ing ; taking care to have the heaps 
turned over every day, sprinkling the outside of them with water each time of turning 
over, that every part of the sand heaps may be equally moist, and that vegetation may 
take place alike throughout. I have great advantage in preparing the seed so long be- 
forciiand ; it is by this means in a state of forward vegetation, therefore lies but a short 
time in the ground, and, by quickly appearing above ground, is more able to contend 
with those numerous tribes of weeds in the soil, whose seeds are of quicker vegetation.'* 
{Supp. 

5454. Crude, the French translator of Von Thaer** work, describe* in a note {tom. iv. 237.) a practice 
nearly similar to that of Burrow*. Crude uses sciure ^night soil) instead of earth, and waters with the 
drainings of dunghills. He keeps the mixture in a warm but shady situation for eight days ; by Uia^ 
time the seed is nearly ready to vegetate, and he sows it immediately. 

5455. The quantity of seed wlicn carrots are sown in rows is two pounds per acre, 
and for broad-cast sowing five pounds. Burrow^s sows ten pounds per acre in the 
broaiUcast manner. 

5456. The usual mode of sowing the carrot is broad-cast ; but a much better mode in 
our opinion would be to sow them in rows at twelve or fourteen inches' distance ; draw- 
ing tlie drills, and hoeing the intervals with any suitable drill and hoe. 


5457. The most common practice, when rarrots arc best cultivated, is the hand or broad -cast method, 
the seed being dibpersed as evenly as ixissible over the land, after the surface has been rqiluccd to a very 
fine state of pulverisation by harrowing, in order to provide a suitable bed for it to vegetate isi ; being then 
covered in by means of a light harrow. As the sceii of the carrot is not of a nature to be deposited with 
much regularity by the drill, and as the young plants can be easily set out to proper distances in the opera- 
tion of hoeing, this is probably the most appropriate mctliod of putting such sort of seed Into the ground ; 
and an additional proof of it is indeed found in its being that wriich is almost universally adopted in those 
districts where carrot-husbandry is practised to the greatest extent. But with the view of having the 
after.culture of the crops more perfectly performed, and at the same time to save the great expense of 
hand-latour in hoeing the crop, the drill method has been attempted by some cultivators, but we believe 
without complete success. The work is finished in equidistant rows at the distance of ftom t waive to 
fifteen or eighteen inches firom each other, according to the inode of hoeing that is practised. In tin* 
business some cultivators do not make use of drilUmachines, but strike the land into small Ibrrows by 
hoes or other implements contrived for the purpose, and then east the scxid over the ground by the hand, 
covering it in mther by slight harrowing, or hoeing in the tops of the ridgelets. It is added, that ** in this 
method, where a drill.machine is used, it has been advised by an intelligent cultivator to deixwit tbe seed 
to the depth of one inch in the rows, leaving the s^iaccs of fourteen inches between them as intervals ; tbe 
seed in these cases being previously steeped in rain-water for twenty-four hours, and left to sprout, after 
which it ia mixed with saw-dust and dry mould, in the proportion of one peck and a half of each to a 
pound of the seed. The land is afterwards lightly harrowed over once. Two pounds of seed in this mode 
are found, as it has been observed, sufficient for an acre of land.’* 


5458. The after-culture given the carrot consists entirely of hoeing and weeding. 

5459. In Stiffidk they are hoed generally three times in the season. The first time, as soon as the plants 
can be distinguished from the weeds which surround tiicm. The operation should be perfornied with 
tbree-inoh hoes, having handles not above two feet in length ; and it requires great attention, as it ia ex. 
tremely difficult to distinguish and separate the young carrots flrom the weeds. The second hoeing should 
be given in three or four weeks afterwards, according to the forwardness of the cr^ ; it may be perfmaed 
wlm common hoes, care being takfin to set out the plants at proper distances, from eight to fifteen or 
eighteen inches, each way, arc the common distances at which they are allowed to stand ; and it has been 
proved, IVom many years' experience in districts where they arc most cultivated, that carrots- which grow 
at such distances always proves a more abundant crop than when the plants are allowed to stand cloM 
together. The third hoeing is commonly given about the middle or end of June ; and in thist besides 
destroying the weeds, another material circumstance to be attended to Is, to set out the carrots at proper 
dlsuiices, and also, wherever any have been left double at tbe former hoeings, to take the worse of the 
two jdants awi^. 

SAm, CarroU spivn according to the plan <if Burrows are ready to hoe within about five or six w^s. 
He hoes three and sometimes four times, or until the crop is pcrfoctly clean : the first hoeing is with noeii 
four inches long, and two and a quarter inches wide. The second hoeing invariably takes pdace ai^spsm 
as tbe first is completed* and is performed wUh six-inch hoes, by two and a quarter inches wide. By tbk 
time the plants arc set ; the first ihne of hoeing nothing was cut but the weeds. Ho leaves toefiiifiitKhSua 
inches apart ftom each other ; sometimes they wilHm a tbot, or even fiirther asunder. ^ 
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5461. Carroti are taken up generally in the lE&t week of October. Burrowses prac- 
tice IS to let the "^ork to a man who engages women and children to assist him The 
work IS performed with three-pronged forks , the children cut off the tops, laying them 
and the roots in separate heaps, ready for the teams to take away. 

546SL ** I lake up in autumn a sufficient quantity to have a store to last me out any considerable frost or 
snow that mav happen in the winter months the rest of tlie crop 1 leave in the ground, preferring them 
fl-esh out of the earth for both horses and bullocks Ihc carrots keep liest in the ground, nor can the 
severest firosts do them any material injury , the first week in M ireh it is necessary to have the remain, 
ing part qf the crop taken up, and the land cleared for liarley The carrots ein either be laid in a heap 
with a small quantity of straw over them, or they may bo 1 ud into some empty outhouse or barn, lu heai% 
of many hundred bushels jirovided they are ptit together dry This latter circumstance it Is indispensably 


at the crown very fas*) I throw aside the healthy and most i>erfcct roots, and have their crowns cut com 
pletely oft and laid by themselves , by this menus, cirrots mav be kept the month of June out in a high 
state of perfection. ’ {Co?nmunicattana to the BoatdqfAgi tctUtui t , vol vii p 72 ) 

5463. Storing a uhole crop of carrots may be a desirable pricticc when winter wheat is 
to follow the.ni, in winch case the same mode may be adopted as for turnips or potatoes, 
but with fewer precautions agunst the frost, as the carrot, if perfcCLiy dry, is very little 
injured by that description of we ithcr 

5464 The produce of an acre of carrots in Suffolk, according to Aithur Young, is at 
an average ‘350 bushels, but Burrows’s crops ivc raged upwards of 800 bushels per 
acre, which consider ibly exceeds the largest crop of potatoes 

5465 The to which the cariot is ipplied iii Suffolk arc vaiious Large quanti- 
ties are sent to the London maikets, and also given as food to different kimls of live 
stock Horses aie remark ibly fond of carrots, ind it is even said, that when oits and 
carrots are given together, the horses loaie the oab and e it the cinots. 7 he ordinary 
allowance is about forty or fifty pounds i day to eacli horse Carrots when mixed with 
chaff, that is, cut striw, and a little hi), without corn, kiip liorscs in excellent condition 
for perfonning all kinds of ordin iry labour I he fai mtrs begin to feed tlieir horses with 
carrots in December, and continut to giie them chiefly tint kind of provender till the 
beginning or middle of May, to 'which peiiod, with proper caie, carrots miy be pre- 
served As many of the farmers in that country arc of opinion that carrots are not so 
^ood for horses m winter as in spiing, they give only half the above allowance of carrots 
at fust, and add a little corn for a few wei ks ifter they begin to use carrots 

5466 The appheatton of the carrot to the feedmg of working cattle and hog^ is thus detailed by But 
rows — “ T begin to take up the carrot crop in the mat week of October, is at tnnt tinu I gtncrillv finish 
soiling my horses with lucern, iiul now solely depend upon my rirrots, with a proper allowani c of hay, as 
winter food for my hor>cs until iboiit the flrht iseck of June following, when tnc lutern is again rtsJy tor 
soiling By reducing this practice to a system. 1 have been trnbled to fied ten cart horseB throughout 
the winter months lor these last six yeirs, without Rising them any corn wh itcvcr, and have at the same 
time effected c eonsidcrable saving of hay, from wn it 1 tound net ess iry to give to the same number of 
horses, when, according to the usual custom of the eountry, I fed my horses with euiri and hay I give 
them to ray cart horses in the proportion of seventy pounds weight of carrots a horse tier day, upon an 
average , not allowing them quite so many in the very short days, and sometimes more than that quantity 
in the spring months, or to the amount of what I withheld in the short winter days Tiie men who tend 
the horses sTiee some of the carrots in the cut chaff or hay, and barn door refuse , the rest of the c irrots 
they give whole to the horses at night, with a small quantity of hay in their racks , and with this food my 
horses generally enjoy uninterrupted health I mention this, as I believe that some persons think that 
carrots onlyt given as food to horses, are injurious to their constitutions , but most or the prejudices of 
mankind have no better foundation, and arc taken up at random, or inherited from their grandfathers 
So successful have I tieen with carrots, as a winter food for horses, that with the assistance of lucern for 
soiling in summer, I have been enabled to prove by experiments conducted under my own personal in 
spection, that an able Norfolk team horse, fi lly worked two journeys a day, winter and summer, may be 
kept the entire > car round luion the produce of only one statute acre of land 1 have likewise applied 
carrots with great profit to the feeding of hogs in winter, and by that means have made my straw into a 
most excellent manure, without the aid of neat cattle, the bogs so fed are sold on Norwich hill to the 
London dealers as porkers. * The profit of carrots so applied he shows in a subsequent statement, 
together with an experiment of feeding four Galloway bullocks with carrots, agunst four others fed in 
the commors way with turnips and hay {Commuwcations, Ac ) 

5467 In compat mg the cat rot u Uh the potato^ an Iditional circumstance greatW in favour of the former 
is, that It does not require to be steamed or boilc(4 and it is not more difnciilt to wash than the 
pf^ato These and other circumstances considered, it appears to be the most valuable of all roots for 
working horses. 

5468 Ike use qfthe carrot in domestic economy is well known Ihoir produce of nutritive matter, as 
ascertained by Sir H Davy, amounts to ninety eight parts in one thousand, of which three are starch, 
and nlnety.Ave sugar They arc used m the dairy in winter and spring to give colour and flavour to bqt- 
ter In toe dif^illery, owing to the great proportion of sugar in theis composition, they yield dnore spirit 
than the potato the usual quantity is twelve gallons per ton They are excellent in soups, stews, and 
hioicets^ and boOed whole witli salt beefl 

5469* To save carrot seedy select annually soine of the most perfect and hest-^haped 
r|K|^ ift. Ihe taking-up season, and either preserve tliem in sand in a cellar till spring, 
them immediately in an open airy part of the garden, protectmg them with 
litt^ ditting severe A-osts, or oartliing tliem over, and uncovering them in March follow- 
ing^ 7^ is in no danger of being contaim^iated by any other {Jant, ns thd wild 

» eveh should it li^pcn to grow in the neighbourhood, floweni l^r. In August 
be fit to gather, and is best preserve^ pn the stalks till wanted. This the mbst 
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certain mode of proetmng'|;eiuuQe and new seed, but still it will ^ found odyind^Wto 
change it occasionally. ' , 

5470. T/te diseases of carrots are only those which are common to moat plants, such 
mildew, insects, &c. The mildew and wofms at ti:ie root frequently ii^re cr^ps, and 
are to be guarded against as far as practicable by a proper choice of soil, season of sowing,' 
and after-culture. 

Sect. IV. 3'Ae Parsnep. — Pasti7idca satha Ij.; Pentafidria Dig^ia h,, and XJn\JbeU 

liferm J. Lc PanaiSt Fr. ; PasUtiake, Ger. ; Paslinaca* Ital. ; add Zanahtfna, Span. 

5471. The parsnep is a biennial plant uilh % fusifdrm root like the carrot, and nearly 
equal in its products of nutritive and saccharine matter. It is a native of most parts of 
Europe and generally cultivated in gardens, but is only of late and very partied intro- 
duction as a held plant. Its culture has been chiefly confined to the Island of Jersey, 
where it attains a large size, and is much esteemed for fattening cattle and pigs. It 
is considered rather more hardy than the canot, and its piodiice is said to be greater. It 
may be sown either in autumn or spring, and its seed admits of drilling by machinery. 
The plants when they come up are more easily lecognised tlian carrots, and consequently 
their culture is on the Mhole iiioie simple, less dependent on manual labour, and, 
therefore, more suited to fanning. For tlie rest, their culture is the same as tliat of the 
carrot. 

5472. The variety best suited for the field is the large Jersey, the seed of which should 
be procured from the island, as tliat of the garden paisnep sold by tlie seedsmen never 
attains tlic same size. 

5473. The sody preparatioriy and manure for this plant are the same as for the 
carrot. 


5474. 7'he quantity of ^ecd for sowing in diills is from four to five pounds per acre, 
and for broad-cast six or eight pounds. It must always he new, as two years* 
seed docs not come up fictly. It may or may not be piepaied by steeping; but it re- 
quires no caitli or sand, oi rubbing, like cairot seed, as it passes freely thiough tlie same 
diill that will sow tares oi peas. 

5475. The tinic of is gcncidlly about the middle of February ; but some sow 

in September, in winch case the seed does not vegetate tiU early in spring. The latter 
method, however, is obviously against the cultuie of the soil, v^hlch must thus remaiftft 
year in a consolidated state. 

5476'. IVie manner of sou uifr is gercrally in drills at fiftec n or eighteen inches’ distance ; 
but some sow broad-cast, and hanow in the seed ; and in Jersey paisneps and beans are 
generally cultivated together. The beans aic first dibbled in, and aftei wards the parsnep 
seed scattered over the surface and hai lowed. It is acknovi lodged that a good crop of 
both plants is never obtained ; and therefore, though this mode may be found to answer 
in the mild climate of Jersey, it is not to be imitated in other places. Urilfstand broad- 
cast without any inleiniixtuie of plants arc the only advisable modes. 

5477. The aftcr-cullure and iakiuft up aie the same as for the carrot, with this difference, 
that the parsnep when sown broad-cast is gcneially thinned out to twelve inches, at aqL 
average, plant from plant; and, when in rows eighteen inches apart, to nine inches in 
the row. 

5478, The produce is said to bo greater than that of carrots ; and the economical ap- 
plication the same. In the fattening of Cattle it is found equal if not superior, perform- 
ing the business with En much expedition, and affording meat of exquisite flavour and a 
highly juicy quality. The animals eat it with much greediness. It is reckoned that 
thirty perches, where the crop is good, will be sufficient to fatten a perfectly Icon ox of 
three or four years old, in the course of three months. They arc given in. the proportion 
of about thirty pounds’ eight morning, noon, and night; the large ones being split in 
three or four pieces, and a little hay supplied in the inici-vals of those periods. ' Indeed, 
the result of experiment has shown that not only neat cattle, but hogs and poultry, be- 
come fat much sooner, and are more bulky, than w hen fed witli any otlier root or vege^ 


table ; and that the meat is more sweet and delicate. The parsnep is excellent food for 
cowa; and, with hay during winter, the cows of Jersey and Guernsey yield butter of a 
fina yelldW hup, of a saffron tinge, as excellent as if they had been in the most luxuriant 
pastui^.^ In these h{fands beans are cultivated along with parsneps, in double rows, 
twelve feet asunder, and the beans eighteen inches apart every way. The beans are 
planted fftsl, and the ground afterwards harrowed, and the parsneps sown broad-cast 
(CW. 

54T0. Parmep leaves, being more bulky than those or carrots, may be mown 
tatUnil up the roots, and given to cows, oxen, or horses, by which they will be 
eeten. ^ ^ ^ 

5480. of the parsnep in domettic economy Is nearly the same aS tjiat ^ 

They are much esteemra to dslt fish, and are sometimes roasted fbt thiit^i;y<^ ^ > 
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Their produce in nutritive matter is 99 parts in 1000, of which 9 are mucilage and 90 
sugar Gerarde says, that a very good bread was made irom tliem in bis tune. They 
afford as much spirit as the carrot, and make an excellent wine 

5481. To savt parmep stedf proceed as \iith the carrot The parsnep, being more 
hardy and luxunant than tlie cirrot, is k*'s liible to the mildew and worms, but equally 
so to become forked if the soil be not deep and well pulvciiscd, and the manure minutely 
divided and equally distributed. 

Sect V The Field Beet — « Befa L , Pcntandna DifrymaLi , and ChenophdtCB J. Bet- 
terave Champetre, Fr , , Jilan^old watzef, Gti , Buttola, Ital , and Betarraga, Span. 

5482 The fuld-btet, commonly calltd the mangold-wurzcl, and sometimes erroneously 
the root of scarcitv (m Germ in man^d niir'el)^ is supposed by Professor Thaer to be a 
mongrel between the red and white biet It has a much lirger bulb than either, and 
that bulb, in some varieties, giows in great pait ibove g*" >und. It has been a good deal 
cultivatid 111 Oeiimny ind bw itzerl ind, both for its leave* and roots, the leaves are 
cither used as spinich or given to e ittle , ind the loots ire either given to c it tic, used m 
distillation, or in the m iiiutdcture of sugir Iht culture of the hcla beet in Britdin is 
very recent, ind it miy be questioned wlietlier it Ins iny advantiges over tlu turnip for 
geiieril agricultiiiil purposes It idinits, however, ol being cultivated on ridgelets and 
with as little manual 1 iboiir as the turnip, while it will prosper on a stionger soil, and 
near large towns it is not li ible to the depied itions iisuilly committed on turnips or car- 
rots, as the root is uiipilitible either riw or boiled 

548 3 Ihi, laruiy prefeiitd m Geiininy is one slightly tinged with red for tittle, and 
the p lie jcllovv V irii ty for tin distillerv md sugii maniifieture Ibe seed must not 
excetd a year old, and gieat care should be t ikt n tln( the seed of thi coinmori red and 
white beet ire not mixed with it Ihe seed of eiery vaiiety of beet is \erv apt to dege- 
nerate 

548 1 Any soil will suit this pi int pionded it is lit h imrac nsc tiops li ive bi en raised 
on strong el i>s , but such soils are not e isily prep vied for tins soit of crop, and aic also 
ill adqited foi after-culture 

5485 Tkt pr patati n shoul i Ikj f xt tly the ime is for turnips an 1 the seed should be sown on the 
ridgelets in tnc same manner me h wiser d I ble in tl < c i in e i kr t ^ save the exj enst of thiiinin#, 

1 he season c 1 sr wing is the same ic i the | ir 1 1 1 and t>)i ill n it 1 1 dr li rri 1 1 ite r th in the middle ot 
April Jhe alttriiiUire ion ists in hor < 1 t n„ 1 ml hxmg ml weeding is in the culture ot the 
i imip and the plants are thinnr 1 r ut to ab it the s tme d taiu c in the r ws 131 inks may be filled up by 
transpi intiiin rr as m the ease ( t the Swtd h turn p wh lo <ro|s may he re ired iii tins u ay, but the 
prodiutf isnL>ers 1 rg Astte Irui pliutiu^. howeier tik s^li r n Mav mere timr is afle rded, and 
drier we ithcr ol tune I 1 r eUain^ tin soil Iht i>l mts are sf t by the dibbl r along the eenticufthe 
ridgelets whieh ue irevi usly e inst lidated by roll ng 

5186 The pyoiluct is, cevt /is parti usf about the same as that of the Swedish turnip, 
but the luitiitivc nutter affoided by the beet is 1 6 puts m 1()00, of which 1*? aie 
mucilage, 119 sugir, inel 1 gluten Aeeoiding to Vein Iliitr, they afford ten per cent 
of nutritive mittei, and arc in tint respect to Jiiyas 10 to 16, and to potitoes as 20 to 
46 An acie woulel thus appe ir to ailord more nourishment than turnips, carrots, or 
parsnips 

''487 Practical men are not agreed as tr the valpe ef this root, c uni ared with the Swedish turnip . but 
the majority stem to think, that as 1 1 j d k r milk cows, the mangol 1 is to be pre terred. more especially ts 
It gives no unpleasant taite to the milk and butler Ithis this ahantaf,e over turnips, that it thrives 
better than they do in a dry warm season, being a pi uit that naturally requites more light and heat than 
the turnip 

548S T\t application of the fuld beet is almost confined to the fattening of stock, and 
feeding of milch rows Near London they are in repute for the latter purpose , and, 
acCoreling to Von Thaer, they cause a great increase of milk, as well as improve its 
flavour The tops are first taken off, and given by them* elves, and then the roots arc 
taken up, washed, and given raw The repots are much more easily injured by frost than 
the till nip, Carrot, or parsnep, and are stored with diifieulty The leaves make a very 
good spinach, but the roots cannot be used in cooking like those of the red beet. 
In the distillery it is nearly half as productive as the potato , but, according to Von 
Thaer, it not likely to yield inueh profit in the minufuclure of sugar. 

5489 The menujfacture qf sugar fjom mangold wUrxel is still, bowever, carried oin in Fiance, and, 
although we think it can never ultimately compete with that from the cane, ft stcimi of late yearn to be 
on the increase. We shall the rctore give a nhort ae com t of the process, premising that the greatosC quan. 
tity of sugar ts not obtained irom the greatest bulk of rout, but rather brom small roots producenl from dry 
Ciuearepua sods, at the rate uf from fiAceii to twenty (ivo tons an acre One ewt of sugar fs the geiieriU 
iKrodiiee obtain^ by the most perfect apj/aratus from one ton of root As soon as the leaves begin to turh 
the root maybe said to have arrived at maturity , and it is time to take up the crop, and to begin 
tboptocfisf of sugar.making, an operation which continues from October to I ebruary in the larger manu- 
fai^ories. Take the roots up dry, and keep them so , the smaller the heap the better, because the least 
fermentation will efllctually prevent the U rmation of sugar The diifbraiice in aAiount and quality of 
atigar is always m iavour of that made at the beginning of the season Tho root, m keeping, undergoes 
a cneniioal change, oAen amounting to a total Idas of its saocharine matter , aithouga its outward appear, 
ance indicates no such change 

5t90 Pf^ccss of sugar making The rot («, shoifi i first be washed, and then rasped, to reduce them to 
a state of pulp Of couriMf, in large maiiulaclories, they are proviled with lasping machines j and it is 



Book VI. THE CABBAG-E. #<57 

somewhat difRcutt to find a substitute on a small stale I should ImMlne, though' that a stout iron plate, 
punched with triangular holes, the rough edges of which arc Iclt staiuhng, somewhat after the rnuumer of 
a iiiitmegngrateri might answer the puriiose, only that I would have it somewhat concave instead 
of convex U))on the rough side of tins plate 1 would rub the roots by hand If there should be 
a cider-mill and press within a reasonable distance, it might answer to take the roots thither, slice 
them, and pass them through the mill a When by these or any other means they sire reduced to 
pulp, the juice should lie pressed from the pulp, which is thus done — It is put into canvass bags, 
not too hnc, so as to impede the running of the juice, nor yet so coarse as to let the pulp through the 
meshes I he bags should be so fitted as, when prc‘ssc*d, temccupy about an inch in deplh Most iimnu. 
factories use about twentv-fivc ot these bags at one picssing, ht t this depends cn the power ol the press. 
Between every bag of pulp is laid a sort of osier hurdle, to allow the juice to jicrcolate fri*cly from the 
press into the juicc-cistern below The operation ot pressing should immediately lollow that of raspuig. 
This point should be particularly attended to 

5491. DiJecation The juice being expressed from the pulp, the next process la the defrcation of the 
Juice, and here, too, no time should be lost 1 * is is elTcctcd by boiling • a coppci boiler should bo used 
Get im the fire till the thermometer indicates 170® or 178® Then add silted lime (quick) previously 
mixed with water, at the rate ot five or six pounds for every 100 gallons of juice btir it well up, and 
skim the liquor Heat it till the thennomettr nathcsaooo Add sulphuric acid in small poitions, 
diluted with six times its hulk of watir, to neutralise the efftit of the hinc, stirring it briskly each time 
'i he proper quantity is asocrtained by ( arefully cxamiiiirig the juice cvl ry time the acid is added, wift a 
drop ot syrup of violets in a spoon, which ought to turn of a green colour About thirty ounces of the 
acid to every 1(X) gallons of juii e will he netessai v Ihis doiu , the fire is quenched, and the boiler h it 
to settle for halt an hour , at the'cnd of which time, the liquor is drawn oft by some, bullock’s blood 
IS addc'd when the tciiiperatuic ot the juitc rtac lies l<i()o m the proportion of two pints and a half to every 
twenty gallons ol juicc borne, too, apply the sulphuric acid to the juice when cold, instead of hot, vu. 
before the Ixnler.hre is lighted , and one recommends its being applied to the pulp before it goes into the 
boiler but all thia piactii c will decide 

54‘)2, Coiiccnhrtlmn Ihe lu xt process is concentration of the juice, which means nothing more than 
evaporating from it the water therein (ontaincd Ihis is efletted by flat p.ans, over a brisk tire, but not 
so as to burn the syrup, which is the gnat danger in this ofieration vMien rodiicid in pan 1 from 
4 to 2 Indus or so in depth, it is jiut into a sinallci pan (2), and reduced to the suiic depth, and after, 
wards into a third pm Ihese three icmo\ ds aie the work of an hour and a hiU If the syrup rises, 
and threatens to o\ erfiow the pan, iiut in a small lump of butte r, whu h will make it subside 

'j4<y ( lat tjicittion ibis the next opt latioii, and may be carried on in one ot tlic pans used for con. 
centration Animal charcoal (some have even used wood than oal) is now applied, at the rate of half a 
pound for ivi ry gillon of sjrup, which renders it perfietly black and muddy In this state, add blood 
mixed With water (stirred up well witli the i>yiup), in the proportion of about a pint and n half ot blood 
to every lw( nty gdhms of syrup 

5194 IJoU ft (I shuittt/nr, ifler whu h it is filtered, and then boiled again, care being taken not to burn 
the pan (in it care* is nccessarvni cvammingthc stiteof the >>rup from tune to time Ihe tlurmonicter 
ought to stand as high as 2 j 1 , ou attaining which, the pan should be empticnl ciglitccn gallons of sy rup 
will be reduced, by boiling, to eleven g-illotis liu' syiup is next looled in a suitable vessel to 182® or 
190", and then run into moulds , but the cooling is very gridiiil The pm is covered, and the he*at kept 
111 by closing (li< edges with lluiiul Ihc syrup is then pouted into large earthen moulds coric.shapccl, 
and with a hole at bottom, through whieli the inolisses dr mis Ihis hole is temiwrardy stopped till the 
mould is full A mould egtil tins ten or twelve gdlciiH, aiulrecpiires a month to purge itself As itcoolR, 
it rrystiliso 'Ihc svriip, whilst filling, is at f»7 to 77® , but, in tJu* course ol purging, it is raised to 120® 
and even l4o®, which expedites the How ot the inolasscs Our next proeess is tvitung the moulds^ i e. 
setting the cones on tbcir bases, and taking them out ol the moulds ihe point ot the cone is moist and 
syrupy tins is cut off, md boded over sgun with the molasses Thus tar the process of making brown 
sugar rc hnmg is a diflcient business, and one which tbeie is no occasion to iMiitu ularisc here It w to 
be observed, that copper utensils are prctcricd to those of iron, the latter having a chemical cQcct on Uie 
sugar {(jaui vol vi pp 1^1,151) 

5495. To ^ave seed, select tho finest specimens, preserve them m sand dlifing winter, 
and plant titem in an airy part vt the garden in AJarch. The rest is easy. 

5496. 2h diseases nu plant is less liable, than tlio beet. 

Sect. VI. The Cabbaf^e Tube. — IlMf 5 wa L. ; Tetradynumia Sditpiosa L., and Cnt~ 
ufcicej, Cliouj It.; Kohl, Gcr ; Cat oh, Ital. ; and Col, Span, 

5497. The cabbage tribe is of the greatest afttiquity in gaidens, and most of the species 
may be cultnated in the fields with success. Foi the common purposes of fanning, 
however, there can be little doubt that they will aflbid less piofit than any of the plants 
hitherto treated of in this chapter; but near large towns or sca-poits tliey may answer 
the purpose of the farm-gardener. Cabbage cullmo, Iliown observes, is much more 
hazardous, far less prolitalile, and attended with infinitely more trouble, than that of 
turnips; while the advantages to be deiived are not, in our opinion, of a description to 
compensate the extra li i/ard and tiouble thereby iiicuucd. 

5498. The culture of cabbage has been strongly recommended' by several speculative 
agriculturists, and examples adduced of cxtraoidinaiy protlucc and piofits ; but any plant 
treated in an extraordinary manner will give extraoidmary results; and thus an inferior 
production may be made to appear more valuable than it i cally is. One reason why so 
much has been said in their favour, by Arthur Young and other southern farmers, i^ 
that they compare them with Ae produce of turnips, which, in the south^of England, is 
averaged at only fifteen tons per acre. 

^499. The variety of cabbage, cultivated in the fields for cattle, is almost exclusively 
the large field cabbage, called also the Scotch, Stiasburg, drumhead, &c. For the pur- 
poses of domestic economy, other varieties of early and late cabbage, as the York, Bat- 
tersea, sugar-loaf, imperial} &c. are grown ; and also Gennan greens. Savoy cabbage, and 
even Brussels sprouts and broccoli. 

5600 rV cow cOlSage, Cesarean cole, or tree cabbage (BlrSssira olcrifcea L var. acjphala Dec S 
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tivatod for mikh cows in French Flanders, the Netherlands, and in Jersey and Guernsey ; and it bsi 
been introduced, at different periods, into this country, without having ever come Into graeral cultu 
vation. The Citou cauh't de FUmdre differs from the trench variety in having red leaves; and the Ohou 
vttt branchv^ the Chou millrUtes <iu Poiteau, differs from the tlrst in not growing quite so high, and in 
loriTiing a somewhat tutted head hio variety among these, and the many that might be named, appear^ so 
suitable lor held culture lu the climate of Britain as the Scotch or drumhead cabbage 

'J'lOl In Jctsri/ the coii> cabbage is sown Irom about the libth of August to the 1st of September, in a 
good soil, and planted out trom November to January and Febiuary in succession, at from twenty to 
thii tv inches’ distance, in a good, substanthtl, well m mured soil, as no plant is more exhausting, c . 
requires a bitter soil , but perhaps no one plant produces so largo a quantity of nutriment during its period 
o( vcgeUitioii About the month of April they begin (Irolu the hrst crop) to strip the under leaves , cut 
them in small pieces , mix them with soui milk and bran, or other lannacc ous substances, and give them 
as lood to ducks, geese, hogs, *rc. During the whole sunnner they continue stripping the plant as above 
statcxl, until it attains the height of Irom six to twelve feet , and it a scarcity of herbage prevails, thegrcH^n 
loaies lorm excellent lood lor cows and oxen, with alternate feeds of hay and straw. I'hc tups and side 
slioots arc cvic'llent at table during winter and spring ilie longest ol tiio stalks arc frequently used to 
support stark t runne'^b and other French beans, and as cross rafters for farm buildings, under Ihatc'h, and 
iiavc been known to laat more than hall a century, when kept dry, for the latter purpose {Gaid. Mag, 
voj v) 

5j02. jiny soil that is rich vcill suit the cabbage, but » strong Ibam is prcferre*d. The 
best mode of jne*paration for field cabbage is that for po(atc>os c'r turnips, the plants lieing 
dibbled along the centre of e*aeh ridgelet. Tor early cabbage n.i lidgclets aie rtiiuired, 
as the plants aic inscited in rows, by a lino, at much nairowcr distant ‘S. 

5501. The sca'>on for phiittn^, for a full ciop of field cabbages, is usually Maich; 
but cabbages may be planted as late as .Tunc, and pioducc a tolerable crop by 
November; and in this ua> they may sometinus be made to succeed an unsuc- 
cessful sowing of turnips. The plants used in IVIarch should be the pioduce of seed 
sown, in an open loamy part of the* garden, m tlic pieceding August ; but tliose planted 
in May or June may be the pioduec of seed sown in the February or March of the 
same jear. 

'ji ()4 T/u prepai ation gncii to the pHnts consi'.ts in pinching off the extrcmitv of Ihcir tap-root, and 
any tiiberi Ic^ whith ajipcar on the rmit or stem, and in umntrMiif, the root and stim in a juiddle, or mix- 
ture ol earth and wati r, to proti 1 1 thi lilnes ind pon s of the mot and stini Irom the drought 1 heplants 
luav then bi* uisrited bv the dibber, ( iking cart not to plant them too deep, and to prc'S the earth lirmly 
to the loucr extremity ut the root if this kiDt point is not .ittnukd to in planting by the dibber, the 
plants will lUhor die, or, it kept aliM bj the moi>liirc ol the soil oi ram, their progress will be \ cry slow 
WhtMi tlie distant e bitwet ti the ndgi kts is tivt nti-stviii itu lits, the plants art set about two leit .'isunder 
111 the rows, and tlic’ quantity H(iuuetl lor an atre is about i)()tJI) plants Some ruommend bowing ati lor 
turnips, but, b) this modi*, one of the advant igos of a griin crop is inlnngcd on, mz the time given 
to clean the land \N here < ablngts aio sown, th it opt ration must be pcrtonnid at k ast a month uoontr 
than it th( V wcie planted , lonscqucntlv, the bist month ol the i k ining si ason is lost 'I o plant or sow 
a grten crop on land in good liiart, that docs ni t rnjuiic ikaiung, will siklom be found good husbandry. 
It may sue cccd near large tow ns, whcic roots and otlicr giccn produce sell high, but it can never enter into 
any general system of farimiig. 

5505. 2Vie aftti-cidluie consists in hoise and haud-lioeing and weeding ; and the crop 
w taken by chopping oH’ the heads w ith a spade, leaving an inch or two of stalk to each. 
They rnav be j)ie*‘cr\ed by bousing, but only fur a slioit time. The pioduec is said to 
be lioiii thfity-five to forty tons per acit*. Sir 11. J)avy found that UX)0 parts of cab- 
bage gave sevi nty-three of iiutiitive matter, of which forty-one aie* mucilage, tw'eiity-four 
Kaccliarine matter, and eight gluten. 

5506. 2'he apphtalwu of the field cabbage is generally to llic feeding of milch cows, and 
sometimes to the fattening of oxen and sheep. For the former purpose, great care must 
be taken to icmo^e the outside decaying leaves; otherwise they aie apt to give an un- 
pleasant flavour to the milk and butter. Cabbages arc also eaten by swine and horses, 
and arc reckoned excellent food for sheep that have newly dropped their lambs, and for 
calves. A cow will eat from 100 to loOlbs. of cabbage per day, and a sheep ten or 
twelve pounds, bt'sidcs a moder.atc allowance of hay. Some farmers consider that ewes 
fatten faster on cabbages than on turnips, and that ewes having lambs arc much more 
prolific in milk when so fed. {Covnhy 2\mcs, Feb, 8. p. 47.) Early or garden cabliages 
are sold to green-grocers, oi tu the consumers, or to ships’ victuallers for the purpose of 
being pickled or made into sour croiit. 

5507. Salted cahbafte^ or sauerkiant^ is thus prepared in Germany • — Any sort of cabbage or kail, or 
even turnips and kidncybcans, may be ijrr;MreJ in tins way, but white, compact-headed, large cabbages 
are nrofurrod, and next cornpicUheadcd red cabbages The first process of preparing them is to scoop 
out the interior part of the stalk, with ai. iron instrument or scoop , they are then out into small shreds 
by a wooden mat hum, compobcd of a flat txiard or tray, which has a ledge on two siiles, to steady a box or 
frame into which the cabbages arc put In the middle of the board are four flat pieces of steel, similar to 
the stoel i>aif of a spokeshave, plated in an oblique direction ; ais4 the near edge of each being a little 
raised up, with itnall spaces between each, to let the shreds fall down into a tub placed underneath to 
rcceiie them. 2 he cabbages are then put into the box before described, which is pushed backwards and 
forwards, when the cabbages, being cut by the steel, fall in small shreds into a tub placed below. A liarrel 
stands by ready to receive them when cut, the sides of which are first washed with vinegar. A man stands 
on a chair by the barrel, with clean wooden shoes on, whose business it is to salt and preparo them, which 
is done in the following manner ' the man first takes as much of the cut cabbage as covers about four 
inches above the liottoin ; he next strews upon it two handhlls of salt, one handful of unground pepjior, 
ami a small cpiantity of salad oil , he tlicn gets into the barrel, and treads it down with his wooden shoes 
till it is well mixed and compact lie next takes another layer of cabbage, and puts salt and pepper on it 
fu before, and treads it again, and so goes on till the barrel is filled. A board is then placed on it, and 
dpon the board some very heavy WGiglUs are put , and it remains so ten or fifteen days, when, it partially 
ferments, and a groat deal of water swims on the surface : it is then put into the cellar for use. The meh 
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who pr^Jare «auerkraut aro Tyrolwe. and carry their machine (fig 767 ), which has not been invented 
more than ten or twelve years, on their backs from hoube to bouse This machine contains a cutting trav 
jw * '*'o*«*? cabbages are placed (1^), scoop (c), and tub into whicJi the shreds tall (d) (.(xard 



5508 Newton's machine for chopping cabbage or other \cgc libles, i ts, or im it 7bS \ consists of 

^ fivi knives lit into in iron i I'lte, and the latUr 

fs — IS screwed to thi working bar IIil knivci» ait 

|l||| 7 ^ Jty r" fisttntd, bj holts passing thiough them, tloso 

JUU under and ibote the iinti plate Ihe Riding 

J 1 1^* purpose of preirriting Ihe meat 

— ' llillLlli-L3 !S|i||| I tioin being scittercel, and to this plate are ideled 

L Pll ipois, \vhi(h 'lit, s(rewcd underneath, for tJie 

ton dm! Ill luipo'^e of t leaning thi knives at tierv stroke 

^ — fl^ I l ulto ^ spring rusts the knn es, and en ibles my person 

IK. to (hop it It 1 st twenty titnCH as muih meat, in 

|i Y ■T — — jU^ tilt same turn , i cm be done by the common 

" I I mode 1 he length ot the knives being e (pul to 

' I I the 1 readth ol tin trough, no meat cm posgibh 

estape the kniits, nor will tin meat require so 
' ' mu(h tuimng as is usually wanted When it 

I do ■» reqiiin turning, it is t isdy tlone by alter 

I Intel} prtssin the kmve at either end of the 

I tioiigh, bluling them towards the middle Ihe 

I III— madniK is ilso ippbi ebic lor tutting fit, suet, 

I ^( prtMonslv to rt ndtnng them into tallow , 

* liktwibc to e hopping madder md other roots lor 

NlwiEtia- (tIko punters, or is nsid in their recent stite 

lor djers , and loi dividiiigiiotatoc*!, carrots, and. 
other cseulciit loots, cabbige lor saucr kraut, 

roots used in feeding cattle (S!wii/A s MichaniCy lol ii p Ud) ‘ ^ 

5^00. To saie cabbage tetri, *eket a few hue specimens, anil plant them by themselves 
where they will be in no d m,rci of being eontdiumalcil by othcis of llie Jh ibSica tube 
wlien in flower. The sceil a\ill keep man} yeais. 

'jSIO. 1/ie diseases of cabbaG,es are the same as those of the turnip, 'wuh the exception 
of the forked excrescence. On the roots of tlic pi nits aie frtijucntl) found knobs, whieh, 
in the preparation foi tran&pkmting, should, as we have* aheady obstr\ed, be caicfully 
removed. 


SrcT. VII. Other Plants uhich vvght be ciiUivaUd in tin Fithh/ur their Roots or Leans, 
as Pood for Man o? Cattle, in a recent litatc- 

5511, Poert/ hardi/ garden plant may be cultivated in the fields, and witli very little 
manual labour. Aaoidmgly \^e find onions, spinith, cress, ladishes, and even cucuir- 
bers, grown by farnieis, or fiim garderieis in the neighbouihood of the metropolis, and 
also in other plact s. None of these plants, liowevcr, can be eonsideied as belonging to 
agriculture; nor should we notice those which follow, but because they have been tried 
and recommended by zealous cultivators, and aie tre.ded of m some works on farming. 
No plant can be con‘idered as belonging to agiicultuie that is not in suifacient demand, 
or of suflBcicnt geneial usd^ la feeding stock, as to admit of its ficquent occurrence in 
rotations; and such certainly cannot be said to be the case with the Jerusalem arlithoke 
and lettuce, now about to be noticed. 

5512 The Jerusalem at tichokc (/Mianthus tuberbsus I , lopinamhovi , Tr ) is a tuberous rooted plant, 
with leafy stems from four to six feet high It thiives well on soft moist boils, and even, it is said, on 
moist peat soils , and it is alleged that its tops will affoid as much lodclcr per aeic as a crop ol oats, or 
more and its roots halt as many tubers as an ordinary crop ol pot dots {Agi H'idtutal Magnxtm, lb07-8 ) 
The toil may ^ owltivated in all rchpeets like the potato Ihe tubeis, being abundant in the market 
ffatdens are to be had at little* more than the price of potatoes The hbres oi the stems may be sep irated 
bv maceVatioti and manutat lured into cordage or ilotii , and this is said to be tlone in some partb of the 
north and wewt ot Iraucc, as about Hagenau, %thcrc this plont, on tlio poor sand} soils, is an object of 
field culture. « 
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5513 The comtnon Cos lettuce (Zacttica aatlva L ) has bc«ni grown for feeding nigs, and other purposes 
Arthur \oun^ informs us, in his Calendm of Husbandly ^ that he first observe the sowing or letturea 
for hogs practised, on a pretty regular system, on the farm of a V 9 ry intelligent cultivator (not at^Ila 
whimsical man) in Sussex He had every year an acre or two, which afforded a great quantity of very 
valuable food for his sows and pigs He adds, that it yields -^iilk amply, and all sorts of swine are very 
fond of it, ind he thinks that the ecoiiomienl firmer who keeps m-iny hogs should take tare to have a 
bUC(cssion of ( rops tor these animals, that his carts may not be tor ever on the road tor pun hised giatns, 
or his granary opened for corn oftencr than u iieiessiiy lo r-usc this sort of crop, the hnd should have 
been ploughed before the winter trosts, tuining in bv that earth twenty loids of neh dung per acre, anti 
making the ridges of the right breadth to suit the drill maihine iiid hor<ie hoes, so that in the month ot 
March nothing inon may be ne'eessary than to scanty the land, and to drill the seed at one toot cqui- 
dist mt, It the rate of four pounds of seed per acre Wlierethe stock ot swine is largt, it is proper to drill 
halt an ai re or an acre ot lettuce in April, the laiiil h iving been well manured and ploughed as directed 
above, being lUo scutHed in 1 ebruary and Marth, ind well h irrowed, lepeiting itbetore drilling ami at 
this peruKl, the crop which was dnllid in Much (a suriession being o^scntially nccessarjl should be 
thinned In the rows b> hand, to about nine or ten inc lies isuiulcr If this necessary ittention be iic glceted, 
the pi lilts, he sav*, ilriw themselves up wc ik and poor, and will m t recover it Women do this business 
as well as men Whin iboutsix me lies high, they should be horse hot d with \ scantier or sc utfler, having 
the hot about four iiic hes, or at most five iiubes in width With this sort of gieen f6od, some kind of 
me il or other dry meat should be e ombincd, is without it it is njjf e prove very laxative, Ae Hits Sussex 
cultivator IS not likely to b( followedby inv rent p lying firmer who eai glow my ot the clovers, turnips, or 
potatoes Ihe quotation iffords a good hpecimen ot Arthur \oung s mtaleot wntingoti agricultural siibjctts 
Sail J/it chiCLOti/y wild tnditft ot snuoy (f lehbriiim /ntjhiis 7 , thtcoK '^uuigc, 1 r Jig 70*1) has 
long, thick, perpeiuluular roots, i tutt ot ent e or littute looking 
leaves ipd when it shoots into flower, its stems rise from one to 
three feet high, rigid, rough, braticlied, md dotlied with haves and 
blue flowers It is tuuiul wild in diy caiearcous soils in Fneland, and 
in most p irts 1 1 !• urope of sinul ir or ^le ater tempe i iture It is culti 
valetl 111 Innct as an herbig iiitl pastiirige plant, and in Germany 
and Handels frr its i cts, tiom which i siibstiluti foi cotke is pre- 
pircd It vv is til t tiillnatc I in th s eountiy, about 1780, by Aitliur 
Voung, who Ik Ids it in verv high estimation It is of such eonst 
qiuiut, he savs, 1 jr diflereiit purivoses ot the farm, that on various 
SOI ts of soil the I iriutr c iniuit, without its use, mike the gieatcst 
p( ssihle 1 roht Wluie it is inltiuled to lay i fit lei to triss lor three, 
four, or SIX jears m older to rest the lind, or to iiureast the quan 
tity ot sheep lo d thtie eaiinot he thinks, be any liositttioii in using 
It Ihtie IS no pi nit t> riv il it liicern, he sivs dtmiiids a neh 
sod and will ilw ivs he Icpt as long is it is j reuluttivi , but ujon 
inferir r 1 itiil it i» not in ceju d < I jet t Up in blov ing s inds, or ujoii 
anv sod tint is weak and loor, anti wants icst, thert is iioplmt, he 
sui I 1 es, til it equ iK th s t)ii su h st rt 1 1 blowing jioor sandy lands 
16 in iny distriits abound with, espetidl) in Norfolk and Suffolk, it 
will yield a git itt r quaiititY of slutp food than any other pi int at pre- 
sent in cultivation On ten mil bog Itiuls, anti peit soils, it also 
thrives to miuh pioht On dl land wheic clrvtr, from having been 
to > ofttn lepeated, is apt to fad, iluttory m ly be sul stituted to great 
atU mtage It dtts very will for soiling t dtlt, bt tli It in and fatten- 

ing It 16 of exttlknt list tor those who kc p a 1 irge stotk of swim , 

ind it dots txtcttlingly will in an dttnutc systtm of grass and 
till igt, as it Will 1 ist four five, six ind even inoit jt irs , but it should 
not be sown with an> view of making hay in this ihinitc, Ihouph it forms a tonsidtrablc pioptrtion ol 

mahyirf the be-^ meadows in the south ot Ji nice, and in lombiidy It has, howei i, lie iilds, bten 

objected to, outlie ground ot its riMiig ind bt coming i vivaiious vvcetl in suit ttdiiig crops and it tins 

circiiinst tm e be not guirded against, it will, he si^s, hn}pcn but not intre than with lutein, nor su 

inutli Hut who, he asks, ventures to tfibut thitroiy tulturc tn icitmit of this qmlitv, whit h is really 
founded on its merit ? ^\ lien the 1 uid is pi u^hed, s i>s hi, only use a bit ad sh irp sh irt, iiitl harrow in 

tares for feeding oi soiling, or bre ik it up tor fiirnii s, md then is an end of tin clijution 



V)\5 Iht cvJtute ot ehiecory is the sime is of tiovtr As thi jd uit is giown in gardens for culinary 
puriKisos, the seed may be procured in the seed shops, gathered in many pi ut s from wild pi ints, or saved 
by the grower It is small, fl it, black, ind rest inblmg that of lettuce , it should be procured fresh , and 
from eight to twelve pounds an at re arc usmilj sown Ihe culture of this plant for its roots has been 
notited in giving the outline ol the agriculture of 1* landers, ami will be ad verb d to in i siiriei ding Chapter 
5516. Ihe rouf,h cottiftiy, (Symphytum ispeirimum/ Jig 770), i perennial from Siberia, has been 
'770 brought into notice by D ^ a 

‘ Gnnt, i mil SCI > man at 771 

Lewisham, and tried by i // / 

number ot cultivitois Cat /rJ 

tie ot cveiy kind are siid to ////^ 

be fond ot this]lant, and so 
grt it IS Its piodiiee on good 
soil, that Mr Grant thinks in 
acre imgr be made to pro- 
duee thirty tuns ot green ly 

ftKldcr in one year lit has \ 

grown it to the height of 
St veil feet IS tint k us it t on Id 
slantl on the grcuntl The J 

i ll lilt IS of e isy fjopagition I B mll 

ly seed or division of thw BnK 

roots , the better way would k UI 

probably be to sow in a gir- |/'MV 

den, and tiansplant when the r MI 

]i1ants weic i ytar old All fjiMu 

the symphvtums are pi mts of t lUj 

great duratnlity, so that this species, if once rstabhshtd, would jro- jllMI 

baiily continue to produce crops tor in my years, and, in th it point of |«m| 

view, it wot|ld seem to bt a valuable plant for the cott igtr who keeps Wl 

a cow (Oirtd Mag vol v and f t«nkj/ 7twis, M ly loth, 18>0 ) 

5flJ7 Ihe day Itly (//tmerot alhs f6lva 7 , fig 771 was biqught into ^ ^ 

notke by Mr Liles, late of Ijonglcat In the >t iis IS >6 7, ht observed, accidentally, how extremely fond 
ca*<\o were of this plant, t vrn eating it down to tlie i t»ota when an opportunity (H ( lirrod , and as hg knew, 
frtin iong txpcrupce, that t would, cvtii ui dry gros-. I, piodiuc hub ige iii the middle and latki cud of 
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April, equal in quantity to any water meadow, the extreme facility with which it may be propagated and 
grown in almost any soil and situation, and also its apparently nutritious nature, he was Induced to give 
it a trial in a plot of ground of about twenty rods, attached to the cottage in which he lived. He did so, 
and ^fter two years* trial found the day lily produce a supply of green food in April and towards the 
middle of May, when then is little or no pasture grass, and never could detect any unpleasant flavour 
in the milk or butter, though given in considerable quantities. The day lily, of which there are two 
species, didbring very little in api>earancc, If. flkva and fulva, is a perennial of great duration, rapid 
increase, and of easy propagation by division. It certainly well deserves trial as a permanent herbage 
plant, especially for the cottager and famall farmer. {Gard^fdar vol. v. p. 441.) 


ChlAP. V. 

Culture o/* Herbage Plants* 

£1518. The cultivation of clovers and other herbage pbmts, used exclusively as food foi^ 
live stock, is comparatively a modem improvement. They were known, as we have seen^ 
to the Greeks and Romans, and cultivated from a very early period in the low countries ; 
but do not appear to have attracted much notice in Rritain till the .sixteenth Ciiitiiry, 
when our frequent intercourse w'ilh llulinnd led to the introduction of some of our best 
field plants and agricultural practices. At ])icsent clovers enter largely into the succes- 
sion of crops, on all soils, and in every producthe course of nianagcineiit. Reforo they 
were introduced into cultivation, it was necessary, when land was exhausted by grain 
crops, to leave it in a state of comparative sterility for several ycais, before it became 
either valuable as pasture or again fit for carrying corn : but at present clovers are not 
only iiidi.speiisable in the cultivation of w'hitc and green crops alternately, upon vc*ry rich 
soils, but are the foundation of convertible husbandry on land that is not so rich as to 
permit of a constant aration, and which therefore requires two or more years’ pasturage 
at certain intervals. Lucern and saintfoin, though of much less value as general crops, 
are valuable plants in particular situations; more especially the latter, which will produce 
good crops on dry chalky and limestone soils, where most other agricullurai plants, and 
even grasses, would barely maintain their existence. 

5519. The characteristic points of culture of this class of plants are broad-cast sowing, 
mowing, soiling, and hay-making; and that when cut for the two last purposes, two or 
more crops may be had in a season from the same roots. 

5520. The nntritivc products of the piiiiciiml herbage plants arc thus given by Sir 
H. Davy : — 


Systematic Name. 

Unghsli Name. 

In Km Farts. 

HTiolP min., 
tit, ot hOlullIC 
or nntiitiM 
mUUr. 

Uiuilaeo, ot 
St in li. 

f* icthnrinc 
matter, oi 

(itu(en,or 

alliumm. 

- Kxlrnrt, or 
matter rendered 
insoluMi dnriii|{ 
evaporation. 

2Vi5ilium pratenbc 

Red clover - 

59 


3 

2 


inMium . - 

Cow clover - 

J9 

.0 

4 

3 


ripens . 

X\ lute clover 

1 :n 

29 

I 

3 


//od^sarum ^^iiobrychls 

Sainrfoin 

1 5‘) 

28 


3 


MedicStgo satlva - 

Luccrii - - 

2J 

18 

‘ 1 




Sect. I. The Clover Family^ — -TW/u/fwwi L. ; JDindcJphia Herdudria L., and Legu7ni-* 

nbsee J. Trtjie, Fr. ; Klee, Ger. ; TtiftgUoy Ital. ; and TrehoU Span. 

5521. 71ie clovers (fg. T72.) are a numerous fnuily, chiefly natives of Europe : those 
selected by the agriculturist are natives of Rritaiii ; and one .siiecies, tlie white or 
creeping clover, is of>en found in great luxuriance in native pastures. As rye-grass is 
very generally sown with clovers, it will be neco'-sary to treat of its culture in connec- 
tion with these plants, reserving, however, the more paiticular consideration of rye-grass 
till we treat of the liay grasses. (Chap. VI.) Many intelligent cultivators consider rye- 
grass ns a very severe crop for the soil ; and it is alleged that wheat does not succeed 
well after the herbage witl> w^iich rye- grass is intermixed in any con^Niderable quantity. 
Other plants have accordingly I'cen recommended as a .suixstitute for rye-grass, and 
cock’s-foot (JDdetylis glomerata) has been tried, apparently with groat success, by Coko 
of Holkhamin Norfolk, and others; but this is a very coarse grass when allowed to 
rise to any height, and the use of it for hay has not yet been ascertained. Donaldson 
considers the general introduction of clovers, 'and the cultivated grasses, a.s one of the 
greatest improvements in modem husbandry. The commencement of improvements in 
the diflerent species of live-stock, in the modes of cultivation, and in the superior quality, 
as well as quantity, of the crops of {;rain, may all, he thinks, be dated from the period 
when the sowing of clovers and grass-seeds was first introduced into the different distnets 

of the kingdom. ^ 

4 3 K 4 
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Par* m. 


5522. The species of clover in cultivation are — 

S/i23 The ted clover (7rif^liuin pratcnsc* fig T19. a), a biennial, and aometimei, especially on chalky 
soils, a triennial plant, known n-om the other species by its broad leaves, luxuriant growth, and reddish 
puTjde flowers In its wild state a perennial 
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55^4 The vhUe^or ett pmg ot Dui h lIoi > (/ ifej ns*. i perennial plant, known by its creeping 
stems and white flowers 

5525 The yellow clover^ hop trefoil ^ or si amt ork clot > . the black nonsuch of tl e Noj ft Ik farmet s 

(/ procuniliens c), an annual, known by its procumbent slioots 
and vellow flowers This spec ts is seldom cultivated , the jcl 
low clover of the seed shops being the Medic 'Igo liiphlma. the 
lupul ne or mincttc dcr e tf the trench {Jif, 11 y) 

5j (> Th me tint cltt i coii cin > c i gtass, or marl- 
grass the hrst the best name 7 m dium, a ptrtnni il, re- 
scinl ling the red i lover but ot a pah r hue, dw irfcr h ibit, with 
pale reel cr whitish flower , and 1 ng ro ts very sweet to the 
taste Jhis sjctits is but nartnlly cultivated, and it is tx 
trcmely difficult to procure tlic seeds genuine It comes into 
flower from twelve to fifteen days liter thin the common rid 
clover has a solid stalk, i narrower leaf and both leaves and 
flowers h ive a piler hue A poor siiidy soil, it is said, will pro- 
du e a go d c r p of e >w tl >vcr that w mid not produce half a 
crop of the common red c'over, it is also as good the second 
ye ir as the first Some farmers sow it bee lusc the crop comes 
in between the first uid second cutting ot the red clover as 
grt on food 



5527 The /lesh-cohurtd d ver (Tnfolium incarnatum I m Farouche oi Ttejle de 
RoussUloUf li Jif, 774 ) has lou^ been cultivate cl in some of the southern departments 
of Fi inee, duel, though dii annual, is found ver} advantageous on 
dry sandy sods The Agnculturil Soeiety of Nancy have lately 
recommended it for eulture in the province of Loriaine. and d 
writer iii the Journal dis Pai/s-Jias, as siulihle to many parts of 
the Netherlands M dc Domhisle, a theoretical and practical 
agncultuiistin great estmi ition, sows it, aftei lidivest,in tlie stubbles, 
with no other eulture than harrowing in It glows all the winter, 
and early in spring affords abund int food for sheep , or, if left till 
May, it presents a heavy crop for the scythe, and may be used for 
soiling, or making into h ly {Gard Mag \ol iv p 392. andvol v. 
p 734 ) It was introduced into Fngland about the year 1824, by 
Mr John Ellm in, jiin of Soiithovcr, ne ir Lew is, wliogives directions 
for sowing it in Maieli without a corn crop, and states that it will 
be in full bloom and fit to cut by June He sa}s it is very produc- 
tive , but should not be sown with corns like other clovers, because 

It grows so fast as to choke them (Farm. Jour, March 17. 1828 ) 

Tr»/ /f«7» Molmitifiltfotme (with yellow flowers), campistte (also with 
yellow flowers), eMdftagfctuvt. are cultivated in P ranee , but we believe chiefly 
oil the pcxirer soils Scc^s of tnein and of all the other species may be correctly 
obtained firom ^llroonn Andrleux and Co , seed merchants m Pans # 

5529 /is the L^tce of sorts the red or broad clover is the kind most generally cultivated on land that 
Games com and hertiage crops alternately, as it yields the largest produce for one crop of all the sorts 
White and yellow clover are seldom sown with it, unless when several years' pasturage is intended 

5530. The sod best adapted for clover is a deep sandy loam, which is fkvourablc to its 

long tap-roots but it will grow m any soil, ptovided it be dry. So congenial is cal- 

careous matters to clovers that the mere strewing of lime on some soils will call into 
acUon cloVer-sceds, which it would appear have lam dormant for ages. At least this 
appears the most obvious way of aecounUng for ^e well known appearance of white 
clover tn such coses. « 

5531. The climate most suitable for the glovers is one neidier very hot nor very dry 
and cold. Most leguminous plants delight both in a diy soil and chmatc, and warm 
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temperature, and the clover will be found to produce most deed under such circum- 
stances ; but as the production of seed is only in some situations an object of the farmer’s 
attention, a season rather moist, provided it be warm, is always attended by the most 
bulky crops of clover herbage, • 

55Si2» The jrreparaiion ^ the soil and the manurest which clover receives in ordinary 
farm culture, are those destined also for another grop ; clover mixed with a certain pro- 
portion of rye-grass being generally sown along with ut among corn crops, and especially 
with spring-sown wheat, barley, and the early varieties of oats. Unless, however, the 
soils on which these crops are sown are well pplverised, and have been some years under 
tillage, clovers will not Succeed in them, it being ascertained that newly broken-up leys 
or pasture grounds cannot be sown down or restored to clover and grasses till the soil 
is thoroughly comminuted, and the roots of tlie Ibrmer grasses and herbage plants com- 
pletely destroyed. 

5533. The time of souing clover-scetls is generally the spring, during the corn* seed 
time, or from February to Sfay ; but they may also lie sown from August to October, 
and when they are sown by themselves, that is, unaccompanied by any corn crop, this 
will be found the best season, as the young plants are less liable to be ^ied up and im- 
peded in their progress by the sun, than when sown alone in spring and remaining tender 
and unshaded <luring tlie liot and dry weather of July. 

5534 Some prepare the seed for sown)/? by steeping in water or in oil as in Switzerland, and then mixing 
it with powdered gypMim, as a preventive from the attacks of insects. 

5535. The manner of iowing is almost alw'ays broad-cast. When sown with spring corn, clover and 
grass seeds are usually pul in immediately after the land has been pulverised by narrowing in the corn- 
seed, and are themselves covered by one course more ot the harrows , or, if the corn is drilled, the small 
seeds arc sown immediately before or after hand-hoeing; and the land is tlicn finished by a course of the 
harrows. Clover is generally sown by hand, though of late years the broad-cast drill (jfg. 722.) lias been 
used, both in the case of the clovers and the grasses. A lighter harrow is generally employed in covering 
such scotls, tlian that used for corn. When the land is under an autumn-sown crop of wheat or other 
gram, though the clovers and rye-grass are still sown m spring, the proper i>eriod miii't depend both upon 
the state of the land and the jirogress of the crops; and it may bo oilen advisable to break the crust 
formed on the surAicc of tenacious soils, by using the harrow before the clovers arc sown, as well as alter, 
wards to cover them. Sometimes the roller only is cmployetl at this time, and there are instances of clover 
and rye-pass biu’ceeding when sown, without either harrowing or rolling. But it is commonly of advan. 
tage to file wheat crop itself, to use tlie harrows in spring, and the roller alone cannot be depended on, 
unless the season be very favourable. In some cases grass-seeds are .sown by themselves, either in autumn 
or simiig, but rarely on tillage land. Nature has nut determined any precise depth for the seed of rerl 
clover more tluin oilier seed. It wilt grow vigorously from two inches deep, and It will grow when barely 
covered. Half an inch may be reckoned the most advantageous position in clay soil ; a whole inch in 
what IS light or loose. It is a vulgar error, that small seed ought to bo sparingly covered. Misled by 
that error, farmers commonly cover their clover seed with a bushy branch of thorn j which not only 
covers it unequally, hut leaves part on the surface to wither m the air. 

.5530. In the ojieration qf soimng some consider it best to sow the clover and rye-grass separately, 
alleging that the weight of the one seed, and lightness of the oilier, arc unfavourable to an equal di&tri. 
liution of both. 

5537. The quantity qf seed sown on an acre is exceedingly various ; not only when more or less white q|; 
yellow clover Is sown along with grass-seeds and red clover, or when pasturage is intended; lait,even when 
they are the only Kindb sown, the quantity is varied by thcquality of the soils, and thediffbrent purposes of 
hay, soiling, or one year’s pa.sturc, to which the crop is to be applied. When iiasture is the object, more 
seed ought to be allowed than is necessury when the crop is to be cut green for soiling; and for hay, less 
may snmee than for either of the former Finely pulverised soils do not require so much seal as clays, on 
winch clover and rye-gra^s arc very frc<|ueiitly sown among autumn or wintcr-sown wheat, when there is 
more danger of a part of it perishing tVom being imperfectly covered. In general, eight or ten pounds 
may lie taken as the mminium quantity, though there have been instances of good crops from lessf-aird 
fVorn that to fourteen pounds or more per Kiiginth statute acre. Rye-grass, commonly at the rate of a 
bushel per acre, hut in many cases only half, or two thirds of a bushel, is mixed with this weight of clover, 
and both are sown at the same tunc. The rye-grass may be either of the perennial or annual variety, as 
it Is understood that the herbage is to be continued for only one year; and the annual is sometimes sown 
in preference, as producing a bulkier crop than the perenniaL 

5538. When it is intended to retain the land in pasture for several ycars^ the quantity of red clover i.s 

diminished, and several kinds of more i>ennancnt herbage arc added, the most common of which are white 
and yellow clover, and ribwort No general rule can be laid down as to the proper quantity of each of 
these kinds ; in some cases red and white clover are sown in equal projHirtions, and in others the latter is 
made greatly to predominate The yellow clover and ribwort are not oltcn sown at the rate of more than 
two or three pounds per acre. It is scarcely necessary to add, tliat, in this case, the ryc-grass should 
always be of the perennial .sort. ... 

5.5.89. In the selection of clover and ryegrass seeds particular attention should be paid to their quality 
and cleanness ; the purple colour of the clover seed denotes tliat it has been ripe and well saved ; and the 
seeds of weeds may be detected in it by narrow inspection, if there are any ; hut various noxious weeds 
are iVequoiitly mixed up with the seeds of the rye-grass, which it is ditncult either to discover or to 
separate from them. Between the seeds of the annual and perennial rye-grass the difference is hardly 
discernible ; and therefore, iiiiloHs it is of his own growth, the niUivator must depend in a great measure 
on the character of the person ftora whom he purchases it. Retl clover Item Holland or France has been 
found to die out in the season immediately after it has been cut or pastured j while the English seed 
produces plants which stand over the second, many of them the third, year {General. Report qf 
Scotland^ vok I p. 537.) ; thus remainkig in Che latter case Tout summers In the ground trom the time of 
sowing. ft 

5540.^ The aJier*c\tUure of clover and rye-grass consists chiefly of picking off any 
stones or other hard bodies '^’hich may appear on the surface in the spring succeeding 
that in which it was sown, and cutting out by the roots any thistles, docks, or other large 
grown weeds. After tins the surface sliould be rolled once to smooth it for the scythe. 
I'his operation is best performed in the first dry weather of March. ^ Some give a top- 
dressing of sooti gypsum, common lime, jieat, or wood-ashes, at this time or earlier : 
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gypsum has been particularly recommended as a top-dressing for clovers^ and the other 
herbage legumes , because as their ashes afford that substance m considerable quantities, 
It appears to be a necessary ingredient of their food. Dutch ashes (427.) have been 
strongly recommended as a top-drcssiiig for red cb ver, and they also contain gypsum ; 
but where the soil is in good heart, and contains calcareous matter, any descnptioii of top- 
dressing, though It may be of advantage when it does not interfere with the general 
econom) of the farm, cannot be considered nccess.ory. {Supp> E. BrU, art, Agr,) 

5541. The taking of the clover, or clover and rpc-grass crop, is either by cutting green 
for soiling, by making into hay, or by pasturing. It is observed in 7%e Code of Agnr 
culture, that it is a most important point to ascertain in what cases cutting, or feciUng, is 
more beneficial If ftd, the land has the advantage of the dung and urine of the pastur- 
ing stock , but the dung being dropped in irregular quantities and m tlie heat of summer, 
when It IS devoured by insects, loses much of its utility. II the dung arising from the 
herbage, whether consumed in soiling, oi as hay, were applied to the land, in one body, 
and at the proper season, the operation would be more eiltf tiial. The smother of a thick 
trop, continued for any time upon the ground, gicatly tcntls tc* promote its fertility ; and 
It has been pretty uiuloimly found, after repeated trials, upon ''Ol’^ of almost every dc- 
senption, that oats or any other crop taken if ter clover th it has been cut, cither lor soiling 
or hay, is supcrioi to tlie crop taken after clover pastured by slice ]). 

5542 Sodtng is a term applied to the prac tit e of ( uttini; herb igo crops green f ir fi cding or f ittoning live 
stuck On ill firms, under correct manigement, i pirt ot this crop is cut grci n, tor the working horscu, 
often for miUh cows, md, in some instinccs, both for growing and fittening cittle There iin be iio 
doubt of the advantagLS ot this practice, in n gird to horses ind cows, but tor >oung and tor tittcniiig 
beasts, a suthcient number ot cvpcrimtnts are not known to hive b£< n yet mule with iny greit degree of 
accuracy Tioung inimils require cxernse in the open iir, ind, probibly. will not be found to thrive so 
well in housis or fold yards, during summer, is on pistuns, and though in every e isc there is i gieat 
saving of food, the long, woody, iiid eompintuely nike 1 btems of the pi ints, with leivi s ilw lys ineire or 
less withered, are perhaps not so sakiable in the i reidiutini of bi et on t ittcning sten k is a much smaller 
weight of hrrbige taken in by pisturigc Mileh e iws, however, ire so iinpitieiit ot he it and iiisei ts, thit 
this way of feeding them, at leist (or i pirt ot the div, in w inn we ither, ou^ht to be more ginerally 
adopted, and the convenient o of having wr iking horses ilwijs it hind, be ides that they till their 
Btomachs ^pecjdilv, is ot not Uss impoitmec thin et mom^ (See ( mmnni to the Boaid of 

Agncuime, vol vii Btoims Jnatiu on huml AJJa n Olh tal h po}t of St ot land, \o\\» ii 

and 111 ) 

554J In ftcdtng cattle v ith et n clot n , iftcntioii must be pud to prei ent swelling, or hoving, which 
18 very apt to take pliet when they irc first put on this toed, c i etiillv it it is wtt with ram or dew, ind 
cattle are exposed to this dingir, whether they ire sent to dt jiasture the clovtr, or hive it cut iiid brought 
home to them, though, it the plants au &onitwhit luxuri int, the d in^cr is gie itcr \ii the former case 
After being iccustomed to this iich food lor i fcwdiys, during which it should be given rather sparingly, 
the danger is much diminished, but it is nivcr sale to allow milch cows, in particul ir, to cat large quiiu 
titles of wet clover 

fhe making hei hage plants into hay is a process somewhat difleicnt from tint of making hiy firom 
natur il grasses All the herb ige tube ought to be mown before the s( ed is (ortned, and indeed before the 
plants h ive fully blossomed tint the full juice and nourishment ot the herb may be retimed in the hav 
By the adoption of this system, the li ly is cut in a better sci on, it cm be moit t isily secured, and it is 
ihuth more v^lu ible Nor is the strength ot the pi mt Imlged in the seed, whii li is often lost Ihe grt it 
advantage of converting under npi hcibigc ami griss into Inv is now Im ginning to be known J here is 
much more saccharine m itter m it, and it is i oiisiquently greatly more nutritious A crop ot clover or 
aainttoin. when lut in th< early part of the season, may be ten per eeiit lighter th inwheii it is fullynpo, 
but the loss 18 amply countorbal meed, by obta ning m tulier, a inoie \ iluabli , and moie nutritious 
.article, while the next crop will be proportion ibly more he ivy i he hav made tiom old herbige which 
has ripened its seed will earrv on stuck, but it is emly h ly from herbige cut when young, inel soon after 
it has come into flower, that will fatten them W hen the stems ot clover bee emit h ird and sapless, by being 
allowed to bring their seeds towards maturity, they tre ot little more a due as provender than an equal 
quantity ot the finer sort ot str iw ot corn 

5545 Ihe mode qf making rioter hay, and that of all herbage plants, as practised by the best farm- 
ers, 18 as follows — Ihe herbage is cut as close to the ground itid m is unifoim anil perfect a manner as 
possible With a sharp scythe The surface hiving been in the pri idling spring freed from stones and 
well rolled, the viubblc after the mower ought to be as short and smooth as a well sh ivcii grass lawn Ihe 
part of the sterns left by the scythe is not only lost, but the after growth is neither so vigorous nor bo 
weighty, as when the first ( uttmg is take n as low as possible 

5i4b As soon as the sxiath or tow of cut fuilmgt ts tl roughly dry ahoie. it is gently turned over (not 
tcddeil or scattered) without breaking it Some turns this is done wdh the hand, or with a small fork, 
and some fanners are so anxious to previ nt the swath from being broken, th it they onh fiermit the use 
ot the rake shaft Ihc gribs, when turned over, ii the morning of a diy day, is put into eockb m the 
afternoon The mixleot i>erfonning this is very simple and expeditious , and none but women, boys, and 
pirls, under the eye of a confidential servant, ire u^u^lly emplovcd It the irop Is heavy, a row ot cocks 
1 $ placed in the middle ridge ot fhice, and if light ut five ridges A distiiut lompany of earners and 
rakers is allotted to every such number of ridges, and the scpaiatc companies pioieed eacJi on its own 

! [round, and in the same manner as in reaping gram, which occasions a degree ot comiictitioti among them 
or despatch, clean raking, and neat will built loiks I’le carriers gather the hay, and tarry it to the 
r|dge wncre the cock is to be built by one of the most experienced^ hands A raker follows the carrier, 
taking upaiid bringing to the cocks the remains ot the swatn 1 here may be, in general, about five people 
employe about each row of cocks , a earner and raker oi each side of the ridge on wrm h the cocks are 
placed, and a person on the ridge, who builds them But when the crop is not weighty, more rakers are 
required, as a greater space must be gone over 

5547 As the cocks ate thus plan d tn a line, it is easy to put two or more into one afYrrw irds , and the 
larger cocks may be speedily drawn together, to be put into tramp ruks, by means of ropes thrown round 
their bottoms, and dragged along by a norbc It is imi>osbib1c to 1 ly down any rules for the management 
of hay, after it is put into cocks , one thing is, however, always attended to, not to shake out, scatter, or 
expose the hay oftener than is necessary tor its preservation bometimes the cocks have been }>ut up so 
large, that they never re>quirc to go to a tramp rick, but are carted to the stack yard, without ever 
being broken, and put up in alteo'nate la}crs With old hay But where this is attempted, there must not 
be much clover fne practice of mixing the new with the old hay Is, however, a good one, and saves a 
great deal of time and labour, at the same time thayhe old hay is much improved by the mixture 
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^.WS. The best matutgers disapprove qf spreading out the swaths of clover and rye-grasst though thia is 
often necessary with natural grasses, which are cut and harvested later in the season. The more the swuth 
is kept unbroken, the ha^ is greener, and the more, hragrant 


right hand rolls the swatti inwards, until he has a little buiulle j then the same is ^ne by the loft, until 
both meet and form eight to twelve {lounds, or nearlv so. Tins bundle is then set up against the legs, or 
between the feet ; a rope is twisted of the grass, while the bundle is supported in this manner, and tied 
round it near its top; and from the top arc drawn up a few stragiMing sterna, which arc twist^ to make 
the tiwle taper to a noiut, and give it as much a conical ^hape as possible. It the crop is .strong, there is a 
row of tipples placed on each swath ; if light, two of these are put into one row. After standing a few 
hours, they become so smooth on the outside, that the heaviest rains seldom wet them through ; apd when 
wet, they are soon dried again in good weather. As soon as ready, they arc put into the summer-rick, or, 
if very dry, even into the winter stack, but are .levcr opened out or tedded, to make them dry, as they 
never require it. Ry this method, not a blade is lost, and the hay is nearly as green as a leaf dried In a 
book. In a moderate crop, one woman will tipple to one mower, and a woman will rake to two tipplers, 
or two swathers. But where the crop is strong, it may require three women to keep pace with two mowers. 
After the hay is put up in this manner, the crop may be considered secure, though it may continue jvet 
weather for a considerable length of time ’* ((i^'nerat Repot f Scotland, vol. li p 1 1.) 

.55.00. The making of doner hay, as practised \n Courland, and adopted from that country in Silesia, is 
said to save not only a number ol hands, but the hay is better and more nourishing. The hay is prepared 
by self-fenneiitatioii, whereby it retains its nutritious Juices, and only loses its watery jiarticlcs ; it is dried 
more expeditiously by dissipation of its humidity, and contraction of the sap. vessels, and llius ito nutfi. 
tious juices are concentrated. The process is conducted on the following princqile, viz. the sap.vebbels 
are expanded by the circulation ot the liquid Juices by heat, and the &iq)erfliious liuinidity is exhaled : on 
cooling, the bap-vcsscls contract, and thus future intestine fermentation is prevented, and the nutritious 
quality is preserved. 

5j51. The clover intended for hay, after having been mowed, remains till four o’clock in the afternoon 


of the following day in swath to dry; it mubt then Lie raked together into small coils, and afterwards 
made into large cocks in the form of a bugar.loaf, and such as it would require six or eight horses to 
remove. To prevent the air from penetrating these cocks, and to produce a quicker fermentation, they 
must, whilst torming, be trodden down by one or two men. If it be a still, close, warm night, the ferment, 
ation will commence in four hours, and manifest itself by a strong honey-hke smell; when prosier fer- 
mentation is begun, the cocks will, on being opened, bmoke, appear brownish, and may then be spread 
abroad. If in the moiniiig the sun is warm, and a little wind arises, the clover-hay will quickly dry: it 
may then, towards noon, be turned with the r.ikc or pitch-fork, and about four in the afternoon will t>c 
sufncieiitly dried, so that it may be immediately carted into the barn, without any danger of a second 
fermentation. By tins method of management, the clover will require only three days, from tlie time of 
mowing to Its being housed, and very little work ; w'hilst, in the common way, even in good weather, it 
requires six or eight days. In the old method it frequently becomes of a black colour: out in the new 
method it is only brown, has* an agreeable smell, and remains good and unchangeable in the barn. The 
.^anner has also another advantage, that if he has not carts enough to carry it into the barn, he need only, 
at bun.scttmg, heap it again into large w'cll trodden cocks, and thatch them with straw, in which state 
they will remain the whole summer without damage or loss. Tins clovcr-hay is not only greedily eaten by 
sheep anti lambs, but also by horses, calve.s, and cows. 

5.552. This new mode <f making hay dejiciids princijially upon two circumstances : first, that the mown 
clover, when brought togctlier in to large hcap.«, may ferment equally and expeditiously ; secondly, that 
the day succeeding tlie fermentation be tlry, sunny, and windy : on this account it may be proper to point 
out what should be done when circumstances are unfavourable. Let us suiqioso, therefore, that the bight 
after the clover-grass has been pl.iced in the great coLk.s is cold, damp, or rainy, the fermentation will yet 
take place, although it may require a term of twelve, sixti'cn, or twenty-four hours to effect it. If it be a 
second or a third croji, at which sea.son the nights are colder, it may even require from thirty-six to forty- 
eight hours before the fermentation ensues: it will, however, commence, and may be ascertained ftrom^ 
tills circumstance, that you can scarcely bear your hand in the inteiior of the cock. Even iftthe night be 
dry, vet if a strong cold wind blows, the cock may not ferment equally, but only in the middle, and on 
the side opposite to the wind ; the other parts may still remain green. In such a case the following rules 


mu.st be attended to ' — 


555A Rule Jiist. If the cock inas only fermented in llie middle, and on that side where the cold wind 
did not act upon if, the whole heap must neverthelchs be opencil on the following morning. That which 
has already termeiiU'd must be BejMrate*! ainl spread to dry ; it must be turned towards noon, and may be 
carted into the bam in the evening ; but that part of the cock which has not fermented must be again 
put together into large rocks, and fermented in the same manner as the preceding part, after which it 
may be spread to dry, and brought into the barn. 

5.55*. Rule second. In such cases w here a small portion of the cock has fermented thoroughly, but not 
the greater part, the heap must be spread abroad in the morning, but must be apin made into a close 
cock in the evening, in such a manner that the part which has ferinented be placed at the top or outside 
of the cock, and that which has not fermented be inclosed withm it; then on the cn.suing morning, or, 
if the weather be cold and rainy, on the morning afterwards, the clover-heap may be again spread abroad, 
and the clover treateti us in the case first mentioned. 

5555. Rule third. If, in spreading the heap abroad, it be found that nearly the whole of the clover 
has fermented, it will not be necessary to delay the homsing of the whole on account of some small 
portion ; but the clover may be dried and carteil into the barn. The small portion which remained unfer. 
meiited will not occasion any disaster to the other which has fermented : for there is a material difR*renre 
betwixt hay thus managed, and tho meadow-grass which is brought wnilst damp, or wet with rain, into 
the barn, which will grow musty and putrid. 

55.55. Rule fourth. In such instances, where some of the cocks of clover have thoroughly fermented, 
and it rains on the morning, they ought to be spread abroad, for the clover must be opened and spread, 
even if it rains violently ; since, if it were snfTcreil to remain longer in the heap, it would take fire, or iU 
juices would be injured by too much fermentation ; the leaves and stalks would become black, .ind the 
Glover unfit for food ; therefore, if th^raln continues, the spread clover must be turned fVom time to time, 
but not carted into the barn till dry. Thip drying takes place, If the rain discontinues for a few hours, 
much rilbre expeditiously with the clover which has fermented, than with that made in the common way. 
Resides which, it must bo remarked, that the fermented clover remains good, even if it continues some 
weeks expos^ to the rain, provided it is at last suffered to dry before it is put into the barn ; otherwise the 
wet from the rain will render It musty and bad. The clover which has been for so long a time exposed to 
the rain will not, however, be so nutritious as that which has been well fermented and sooner dried : but 
it will be fur superior to that which has been exposed to the rain, and got up in the common method. 
{Klapm^er in Thaer's Annalen, &c.) „ . « * 

5557. Hay is stacked in circular or oblong stacks, the latter form being most generally approved of, um 
carefully thatched, as has been already observed In regard to corn. It is never advisable to allow this 
kind of bay to bocomo heated in any considerable degree, in the stack, though a slight exudation, with a 
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very gentle warmth^ i% usually perceptible, both in the field-ricki and in the stacks, for a few days after 
they are built But this is a quite dlflerent thing from tliat intentional heating, earned so far, in many 
instances, is to terminate In conflagration , * . 

5558. TAe ttftc} ^growth or second erm clover In vigorous or weak, according to the proportion of clover 
plants to rye-grass, to the time when tlio first crop was tut, and to the moisture and warmth of the season. 
When the first cutting has been mode early lor soiling, tf ere will sometimes be three ( iittings in one 
season 1 he first of those after cuttings may be made into h ly, and sometimes the sr coud , but in general 
both arc consumed by soiling or posturing, unless in some dry warm distru ts, as Norfolk, and parts of 
Suffolk, Kent, &c , wnire the second growti'.is kttto niKii its seid In the northern counties the second 
crop IS seldom made into hay, owing to the diftiuilty of getting it thoroughly dried at a late period of 
summer, when other more urgent operations usually employ all the labourers of a faim If it is cut for 
this {mr^c, the beat method of saving it is to mix it up with straw, which will absorb a part of lU 
juices It 18 often cut green, as a part of the boi\|ng system , or, where a sheep stock is kept, pastures by 
the old ewes, or other sorts, tliat are to be fattened the ensuing winter on turnips 
55W In con WTHing c/ovtr and other htrbagi plants by pastuting^ or eating down on the spot, three 
methods have been adopted tethering, hurdling, and frt t j ibturipe 
fifitiO ye/Amag may lie considered a rude praetjee, and is diufl) eonfined to the north of Scotland and 
Irelind In I he Agricultural /Itfiort of Abadttnkhiie it Is stited, that there ire some case* where the 

R lauof te^thcring cm be praitised wifh more piofit than even soiling In the neighbouihood of Teter- 
e id, for Hist iiiec, they tether inildi tows on tlieir giabs fields, iii ^eguJir and system itic method , 
moving cat h tether forw erd in a straight line, not above one lo it it a time, o is to prevent the i ous from 
treadir^on the grass that is to be eaten, care being always taken to move the tether forw ud, like a 
person e utting clover with a se ythc, In m one end ol the field to the oilier In tli i> way, a gie ite r num 
her of cows em be kepI, on the same ejuantity e f grass, thin by any other plan, where it grows 

high enough to be cur, and given them green in houses In om instance the byslein w ts earned to great 
perieetion by a gentleiiiui who kept i lew bheep U)Kn lemger tethers following the cows Sometimes, 
also, he tethered horses alterwariK upon the same field which prevented in> jiossiblt waste , Itr the tufts 
of grass prodiued by the dung of one species ef am nil will be eiten by those of another kind witliout 
reluctance ibis s)stein was peculiarly c ikiilated leir the e^w feeders in Peterhead , as, from th( snialU 
ness of their holdings, they eruld not ifForel to keep seivaiits to cut, nr horses to c irry home, the grass to 
the ir houses, to be ronsurned in a green state (( ode ) 

5jbl In hurdltn' cloiets or httlof^t cteps^ a portion ol the field is cndoscKl by hurdles in which 
sheep are eonfincu , and as the crop is consul led, the i en is e handed to a fresh pi le i , until the whole is 
fed off this practice is ve ry e xtciisivelv adojited it Ilolkh iin, and is pteuli ily e lie ul iteal for tight and 
dry soils Its idvantages aie, that the gr iss is more ee onomie ally eonsiimed , th it the stoi k thrive better, 
having daily a fresh bite , and tint the dung fells, 1) mg ii ire ei neentritiel, is me re likely to I e of use 
'»5ni In the common fast (t if e/oMi,fhi stoikiire a troiliie od into the fit lil e iilur than in tether 
mg eir hurdling, m orler to ivoiel the lo s th it would be siist mud by e ittle or sheep tie uling ad I Inlum 
on tall htriiago [ndeeil, the irincipil odvintagi ef j isturing cluveis is, that slut p andlambs may be 
turned on them more eirly than on (ommon gi i > 1 uids Sometimes this advmtige is tikeii for a month 
or SIX weeks, in the Ik ginning of summer, iii I the held ifterwirds shut upfor aeiopof hay, but more 
frequently the reel e loi eri are only mown \VI e it white iiul velUiw e 1 ners are sown, the herbage is some 
times not mown it all, but p istuied foi three yeirs ir more , and sometimes i iitlJe red clover being sown 
along with these, a crop ol h ly is t iktn the first year 

556‘3 Theprodu<t of clour-fmt/, without any mixture of rje-jTrass, on the best soils 
is Iroin two to tlirce tons per aerc, and in tins state in the I omlon inaikct it generally 
sells ‘JO pel cent highei thin meulon-hiy, or clover and lyc-grass mixed, ihe weight 
of hay Ironi clover and lye-griss vanes, iceording to the soil and the season, from one 
ton to three tons per English aeie, as it is tiken from the ti inip-rieks , but after being 
stacked, and kept till spiing, the weight is found to be diminished twenty-live or thirty 
per cent. 

5564 The value of dot a mid n/c-^ra^s hai/j in comparison with the stiaw of beans 
Ol peaj, may be in the pioportion of three to two, and with tlic hnest straw ot torn 
Clops, in the propoition ot two to one One acie ot red or broad elover will go as far 
in feeding horses or black tattle as thitc ot ordinny pasture, and when it is eut occa- 
sion illy, and given to them ficsh, it will, piobibly, go still much firlher, as no part of 
It IS lost bj neing trodden down ys ith the exception of lucern, aiiel the herbage of 
nth inaishos, there is no crop by whieh so much slock can he suppoited as by clover. 
It may be profitably employed in fattening sliecp in spi mg, and wjth tins food they will 
soon be ready foi the butcher. Aftcrwarels, a crop ot hay may be got, and two or three 
weeks after the li has been taken off, sheep intended to be fattened on turnips may be 
turned in, and kept there, until the turnips are ready for them, 

5565 2 he nutnlWL products if ctotn rs will be found in the table (5520 ) 

556G The sanng of clover sud is atfended with consideiable labour and chfficulty. 
Clover will not perteet its seeds, it sived for .*i it purpose e xrly in the year , therefoic it 
is necessary to Uke off* the fiist growth either by feeding or with the scythe, and to 
depend for tlie seed on tliose heads th it are produced in the autumn. Seed clover turns 
out to good account in those years when tlic crops are not injured by the blight, which 
ifl often fatal to tiiem, or by the rams in the autumn, which sometimes prove their de« 
MruetTon , for the time of harvesting this seed falling out late when rainy weather may 
be expected) renders it, on that account, very tedious. 

5.5C7 tVhen thefi^ it C9 op ts/ed it ib eaten till about the end of May, frequently by ewes and Iambs , 
and this is understood to be an advantageous practice, because the land is less exhausted, and the green 
foot) is of giCat value for stock in the spring munth^ It is not uncommon, however, to cut the first growth 
for a hiy crop, and this should be done e irlier th m usual 1 lie growth thus reserved for seed must bo 
■iifftved to remdin till the husks become perfectly brown, when it is cut and harvested in the usuat 
maaper, leavihg it on the field till it is very dry and ensp, that the seeds may become mow ftilly hardened i 
It may then be laid up dry, to be threshed out at the farmer’s conveiitenco Much labour and expense are 
necessary in separating the seed fVom the capsule or seed coat, esiiecially when it is eftbeted by threshing, 
which frtAdom costs less than ffom five to six or seven shillings per bushel By the use of mulf the wok 
may te^one much cheaper. 
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TAe monagemeni ^ a crop of clovrr with a view to taving oeed it thin given a cultirafor In 
BurkinghamBhire A moderate bulk of haulm i« generally found most productive ot teed and a mr deritelV 
rii h, sharp, dry soil is the best for hiving moderate haulm 1 he held mav be pastured till the middle of 
May, nnd then shut up tili the ripening is completed August is generally thi ripening month, and the 
maturity of the seed mav be known by the leaves becoming brown and dropping olT Observe the seed 
fVom time to time, and when It has changed from a bright yellow to a deep purple, it is then ready tor the 
sevthe After the crop Is cut down, distuib it as little as possible by fork or rake I'orin it into small 
cocks not larger than mutk heaps Should favourable weather ensue, nothing more is necessarv than to 
turn these cocks once over, shortly before carting home AiYi should the weather prove fiikle, these 
small heaps of withered straw are very soon dried, perhaps in one good day, by turning up the bottom, 
after the top has become a little dried After remaining srine tin c in the Hdtl, the cocks subside enui* 
siderably and become caked by which the flowers adhere together and repel the ram , of course, no loss 
of top can be sustained by gently turning them to dry ^ It thus app^rs that clover for seed is nr t so , 
liable to be injured as clover trr hav In gem al six or ten da}S of favourable weather render it fit to 
carry to the rick yard and stack It may cither be threshed by a light flail, or by threshing machines, 
having a particular addit onal coier introduced below the drum or beater lor that purpose 

551 ) In fhreshtngt whether by the flail or machine, the first oiicration is to separate the heads or spikes 
of seeds from the haulm Ihis operation separates none of the seoid whuh remains hrm in the withired 
florets, and requires to be sc] arated by a course of light thrashing, similar to that useal for humnielling 
barley When on examination it is found that the seed is all sii nated the operations of silling and 
winnowing ought to be earned on in the usual manner with a| prof natc sieaes, the clover sieve being 
well known to the sieve maker 1 he average proeluce per acre is three hundred weif,hf » 

'■*>70 S cd may be sat ed fnin a •second crop , that is after the first crop has been mown for hay , but the 
saiimle is seldom so strong or plump as that fi< m a first croi> 

5571 JVhd e/over, and alsi >ellow clover luiern and saintf in when intended fur seed, are treated 
much in the same manner as red ( lovci {I atm hi tg vol xix p lib.) 

5572 The ptoducem seed may generally be from thiee to four oi five buahels pei 
acre, when perfectly ele in, weighing from two to three liundrcd weight But there is 
great uncertainty in the produce of elovei seed, from the lateness of the season at whieh 
it becomes ripe, and the fertilitj of the soil is consider ibly impaired by such a crop 
Yet the high value of the seed is a great inducement to the saving of it, m favourable 
situations {^Dicksm s PracUml u4^tiLultuie,yo\ ii p 863 ) 

5'i73 The disiaies (f clover ire the blight or mildt w, and siifloeation or consumption, 
fiom inseets, slugs, and worms It oflen happens tint elo\er, after being repeated at 
short intervals on the same soil, either f nls oi does no good , w hether that is ovvmg to a 
disease, or to a defect of some peculiar substance which enters into the food oi the plant, 
does not appeal to be dearly aseeit lined A top dressing with ashes or lime is ‘aid to 
be unfavoiiiablc to the slug, but while vermin of this sort arc very numerous, the 
most certun remedy is a naked fillow well woiked in the hottest months. 


Sect II I v tern — Medicago satnaJj , Diadeljlm Decandnalj , md Iegiinnnh(s2* 
La Luceme, Ir , IvUtrklcc, Oer , Medicaj Ital , and Mielga Span (Jig 775 ) 

t 5574 lucent is i deep looting perennial plant, sending 
up numerou small and tall clover-likc shoots, with blue or 
violet spikes it flowers It is a native of the south of Eu- 
lope, and appeals to be acchmited in the wamfer parts of 
I' ngland I ucern or medic is highly extolled by the 
Homan writeis and also the cjtisiis, the latter a low ever- 
gieen shrub I ueern is much grown in Peisia and Lima, 
and mow ii in both countries all the year round , it is also 
of unknown aiitieputy in old Spam, Italy, and the south 
of I< ranee It was introduced to Lngiond fiom the latter 
country, according to MilUr, in 1657 It is mentioned 
by Hartlib, Blythe, and other early wnters, and was tried 
by Lisle , but it excited little attention till after the publi- 
cation of Hartes Lssays, in 1757. It is now only culti- 
vated m a few places, and chiefly in Kent. Columella 
estimated luccrn as the choicest of all fodder, because it 
lasted many years, and bore beiug cut down four, five, 
or SIX times a year It enneh<?s, he says, the land on 
which it grows, fattens tlie cattle fed with it, and is often 
a remedy for sick cattle. About tlircc quarters of an acre of it is, he thinks, abundantly 
sufficient to feed tliree horses during the w^^ole year 

5575 Closer has found no great itcepUm tn this country, though it was so much esteerawi by the 
ancients, and has b^n long cultivated to advantage in France and Switzerland If any good reason cau 
be BlveA for this, it is, that lucern is a less hardy plant than red clover, requires three or flmr years before 
jt comes to its ftill groxth, and is for thesa* and other reasons ill adapted to enter mtojsenera] rotations. 
Where the climate and soil c " 
stall, to aflbrd early cutting c 
thoueh it wiU produce ffooo c 

crop attains its perfection, and from the care requisite to kc^ it Irom gra^ and weed^ we do not tnink it 
is wer likely to^e into general culture The Highland ^lety have lately offfere^ 
culture of this plant In heoUand, and crops have been produced In dry sandy soils In the neighl^urhood 
Edinburgh , the climate, however, and the alternate and convertible system of culture gcnmlly i^su^ 
in the nertliem parts of the island, and which seems so well adapted to its agricultural circumstanc^ 
forbid the hope that it can ever bKomc general 
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5576. TJiere are no varieties of the lucern deserving the notice of a cultivator* 

5577 What is called tht yeUovo Iwern is the Mediciigo 1 lUiltn {Tuenne en famiUe^ or luxcme de 
SuedPt tr fig 776), a much hirdicr and c.OHre,er plint, common m 
sevti il parts of ingUuct, but nc t cultivated any where except in some 
poor soilM in 1 ranct and Switzerland 
5078 Medic igo inaculita and mui tc tta ire cultivated in rrance, but 
to a very limited extent on poor sods M lupulma (liifiuline, or 
Minitt 'dor ,lT) ^^^emblLs our well known hup tri lull, bla>^k (from 
its seals) nonsuLli, or >cllow clovci , but it is seldom tultrvaUd in 
Britain 

5579 Ti^c scilCor liiccni must be dry, fuable, inclining 
to sand, ind with i subsoil tqii il to it in goodiitss Unksb 
the subsoil be good and dec]), it is in Vcun to itUnipt to 
cultivate liiccin Accoiding to Young, the soils that suit 
Iiictrn arc all those th it arc it once dry and rich If, says 
Ik, they possess these two c riteii i, tlicre is no ti ir but they 
will pioduee 1 irge crops ot liu in A triable deep sandy 
lo iin on a cli ilh or white diy m irly * ottom is excellent for 
It Deep putiicl Sind w up on a dry basis ^ood s indy lourn 
on cliilk, di) marl oi giavel, all do well, and in a word, 
all soils that »c good enough foi wlicit, and dry enough 
for turnips to be fed on tlic lind, do well for Intern If 
deficient in fertility, they m ly be made up by manuring, 
Lut he neitr yet met with any 1 ind too iieh foi it 

5180 Ihe 1 npnratu n of the toi/ consists m dap ] lo ij^hiug ami mmuto puKcnaation, and, in our 
opinion, the shortest w ly to effect thi«, is ti trench it ever by Ih sj ade to two or three feet in depth, 
burying i good coat ot manure in tlic in d lie c r at k ist one foe t fioin the surt let J his is the practiee 
in Guernsey, wJieic lueerii is highly prized 

5581 The climate forlueeiii, is we liaee ihcady hinted, must he w iim and dry, it 
his been grown in Scotlind and Iieluid, ind iniglit piobibly do well in the southern 
counties of the litter eountiv, but jii the foimer it his not been found to inswer the 
toinmcndations of its admirers 

5582 7//t Teas n most proper foi sowing lueein is as e iily is praelicablc in the 
spring months, as in this w ly tlie plants miy be fully estibhshed before the seison be- 
comes too hot Jhe latter end of Mireli, for the more southein distruts, iniy be the 
most proper peiiod , and the beginning ot the following month for those of the noitli 
When sown litc, tin re is rnoie dinger ot the phnts bung destroyed by the fly, as it has 
been ohsei veil by lull If the pi infs ue intended to be liinspluited out in the giiden 
method, It will also be the liest pi ictic to sow the seed bed is c u'ly in the spring as 
the fi osts will admit, in order that they may be stioiig, and fit to set out about the 
beginning<tof August. 

558 Tht manna if soiling kuern a either broiil cast or in drill , and either with or without an ac- 
companying crop of com f i the hr t a ir Hr 1 1 ca t with a \cry thui c rop of birley or other spring 
corn, IS geiicnlly, ind in our opinion veiy proi erlj, prelcire 1 Arthur "Voung who has treated largely 
on this plant, observes th it * the greato t success by tar th it has beui known is by the broad cast method, 
which IS noirly iiiuveisal imon^ the best lutern tirmers, even amon^ men who prcictiic ami aelmire the 
drill husbandry ni many c tlicr uticks But is thcymostlv (not ill) cUi i ml on severe hiirowing fur keep 
mg their creps clean which is a troublesome ind Ukji€n>ive operition he still vc ntures to recommend 
drilling, but very ckfkrent drilling, from that winch his been almost universally pract sed, \iz at eiiiitancts 
of eighteen me hes or two feet 01 ja ions to those wide intervalb are numeroun Tt kept clean hoed, the 
lucern licks up so much dirt, being beiten to the oaith b) run, &c , that it is unwhoksc me, and the plants 
spread so into the sc spaces, th it it must be rc iped with a hook, which is a great and Uhcless expense For 
these reabons, as w 11 as fur siipcricritv ( I crop he ncoinincn lb drilling at nine inchcb, whii h in point of 
prcxluce, mown e mui flrcc loin from dirt, is the Muit as biouleast end mother advantace ib, that it 
admits scarifying once a yeir, which is much more powerful and elleUivc than any hanowing Ihcbo 
facts are sumcicnt to weigh so much with any rtisonabU man, as to induce him to adopt this mode ot 
drilling, as nearer to broad east by f ir thm itibtodrillb at eighteen to tweiiti four inehi«, which open to a 
quite different 61 stem, and a set of very diffcnnt evils Nine inch rows might practically, but not liter illy, 
be cons dered as broad c ist, but with the powi r ot sc a fying And in i c gard to the mate rial point, of with 
or without tom. two conbiderations, he savs, present thciobelvcs One is the extreme lubility of lucern 
to be < Atm by the flj, which does great misihief to many crops when very voung, and against which the 
Rowing of com is some protection llic vatuc of tlic barley or oaU lb another object not to be forgotten 
It IS also gained m the first year s growth ot the lucern, which is very juiorly productive eien it no corn 
be sown , so that he niubt own himsclt clearly an udvocite for drilling m among corn, either between the 
rows nf nine inch barley, or across drilled barley at a foot, if pc rhaps the latter is the best method, as there 
Is less )()robabilit / of the crop being laid to the damage of the lucefh The quantity of sccd-corn should 
afao lie Mnalk proportioned to the richness of the land, from one bushel to a bushel and a half, according 
to tbf rertilitv of the soil , another security against the misc hiof of lodging If these precautions afe taken. 

It would.be pieaumptuous to say that success niUbt follow, thRt being always, and in all things, in other 
bands than ours . seed may prove bad, the fly may cat and drought prevent vegetation . but barring such 
ciroupulances, tne farmer may rest satisfied that be has done wh it can bo done, and if he do succeed, tlie 
advantage will bo unquestionable " 

5584. The quantity of seedy when the broad-cast method is adopted, is said to be from 
fifteen to tw^ty pounds pci .icre, and fioni eight to twelve if drilled. Hie seed is 
paler, larger, and doaicr than that of clover it is generally impoited from Holland, 
and gtedt care should be had to procure it plump and perfectly new, as tao-years« 
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old seed does not come up freeijr. He same deptli of covering as for clover will 

answer. 

5585. Lttcern may be transplantedt and when the soil is vciy rich and deep, it is said 
to produce very large plants ; but ^cli plants, from the bulk of Uteir stools, are not 
likely to be so durable as those of a less size ; and on the whole, for tJiis reason and others 
relative to eipense, tlic plan of transplanting docs ,not seem advisable unless for filling 
up blanks. ** 

55if6. The after-culture of lucem^ sown broad-cast, consists in harrowing to destroy 
grass and other weeds ; rolhng, after the harrowing, to smooth the soil for tlie scythe ; 
and such occasional top-dressings of manure* as the state of the plants may seem to 
require. 

5587. When lueem is drilledf horsc-hoeing may be substituted for barrowing, which, 
as already observed, is the only advantage of that mode of sowing. The harrov\iiig 
may commence the second year, and the weeds collected should always be carefully 
removed : light harrows may be used at first, and in two or three years such as are 
heavier. In succeeding years two liarrowings may be required, one early in the spring, 
and the other at the close of the summer. For these, and especially the last, Arthur 
Young recommends the use of a harrow of weight sufficient for four horses, and which 
does not cover a breadth of more than four feet. The mode of hoeing, cither by the 
hand or horse-hoe, or of stining by the drill harrow, requhes no description. 

5588. 7'he top-dressi rt!is given to lucern may be either of the saline or mixed manures. 
Ashes are greatly esteemed, and also gypsum and liquid manure of any kind. Arthur 
Young advises to ap])ly dung, in the quantity of about twLMity tons to the acre, every 
five or SIX years. Kent, however, thinks it a better practice to put a slight coat on ■* 
annually in tlie spring season. Some letoininend a slight top-dicssing sown by hand 
every spring. The farmer will in this, as in every case, exeicise his own judgment, and 
be guided by the w'ants of the plants, the return they yield for the expense bestowed on 
them, and the equable distribution of manure among his other crops. 

5589. takuiff of luceiu by mowing for soiling, or hay, or by tethering, hurdling, 
or pasturing, may be consideied the same as for clover, Lucern ficquently attains a 
sufficient growth for the scythe, towards the end of Apiil, or beginning of the following 
month ; and, in soils that are favouiable for its culture, will be in a sUite of readiness for 
a second cutting in the course of a month or six wrecks longer, being capable of under- 
going the same operation, at nearly similar distances of time, during the whole of tho 
summer season. In this last sort of soil, with proper management, in the drill method, 
it has been found to rise to the height of a foot and a liall‘ in about thirty or forty days, 
affording five full cuttings in the summer. But in the broad-cast crops, in the opinion 
of some, there are seldom so many cuttings alibi ded in the season, three or four being 
more common, as the growth is supposed to be less rapid than by either the other 
modes. 

5590. The application of lucern is also tlic same as that of clover, Tlie principal and 
most advantageous practice is that of soiling horses, neat cattle, and hogs : but as u dry 
fodder, it is also capable of affording much assistance ; and, as an early food for ewes 
and lambs, may be of great value in I'.irticiilar cases. All agree in extolling it as food 
for cows, whether in a gieen or diied state. It is said to be muth supeiior to clover, both 
ill increasing the milk and butter, and improving its flavour. In its use in a green state, 
care is necessary not to give the animals too much at a time, especially w hen it is moist, 
as they may be hoven or blown with it, in the same way as with clover, and other green 
food of luxuriant growth. 

5591. 2'he produce of lucern^ cut three times in a season, has been stated at from three 
to five and even eight tons per acre. In soiling, one acre is sufficient for three or four 
cows during the soiling season ; and a quarter of an acre, if the soil be good, or half a];i 
acre on a moderate soil, for all sorts of large stock, for the same period. Say, however, 
that the produce is equal in bulk and value to a full crop of red clover, then, if continued 
yearly for nine or ten years (its ordinary duration in a prodpetive state), at an annual 
expense of harrowing and rolling; and a triennial expense of top-dressing, it will be of 
sufficient value to induce farmers, who have^uitable soils and climates, to lay down a few 
acres under this crop near their*liomestalls. 

5592. The nutritive product oflvcem^ according to Sr H. Davy, is 2^ per cent, and 
ia to that of tlie clovers and saintfoiif as 2S to 39. This result does not very well agree 
wkh the superior nutritive powers attributed to lucern. 

5593. To save seedt the lucern may be treated precisely as the red clover, and it is 
much more easily threshed, the grains being contained in small pods;, which easily sepa- 
rate under the flail, or a threshing machine, or clover mill, 

5594. The diseases of lucern appear to be the same as those of clover. In Kent, blight 
and the slug are its greatest enemies. 
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SrcT II r Saintfmn — Htdysarum Onohrjchis L. , Diadelphta Decandna L , and /ff- 
gwnvdisaJ Bourgogne^ or EsparcettCt tr , Esparzette, Oer , Cedrangola, Ital. , and 
EapnisUa, Span (Jig 777 ) 

5595 Stantfom is a dccp-rooting perennial i^ith branching spreading stems, compdund 
leavts, and showy red flowers It is a native of ^ngland 
and maa^ parts of F iirope, but never found except on dry, 
warm, chalky oils, w litre it is of great duration Jt has 
been long cultivated in lianee and other parts of the 
Continent, ^ind as an agucultural plant was introduced 
from Irinec to England about the middle of the se- 
venteenth century It his since been a good deal cul- 
tivited in the thalkj districts, ind its peculiar value is, 
tint It niiY be grown on soils unfit for being constantly 
iiiKlcr tillige, ind wliieli would jicld little under grass 
lliis IS owing to the long and dcsceiuhng roots of the saint- 
foiii, which will penetrate ind thrive in the fissures of rocky 
and ehilk^ iindcrsti ita Its herbage is iutl to be equally 
suited for pasturige ind for liay and that eaten gueil it is 
not ipt to swell or hove cattle liki the clovers oi luiern 
Arthur lioung siys, that upon soils pioper foi this grass no 
fanni r t in sow too miieh of it , and in The C ode of j4^riLul-> 
lure It IS saiel to be “ one of the most vtluable herbigc 
plants we owe to the bounty of J*io\idenec 

5536 1 litre are no lancties of tin saintfoin m Engl end, but many other species of 

the same numerous fimily might be ceilhvited, ‘‘Ueli, for example, as the 1 leneh honey- 
suckle, ahieniuil that might be substituted for red clover on rich soils 1 he Ireiieh 
have i vmety wluth they call Sainfoin a dtui c upiSi and they ilso cultnated the t>axn- 
f in d Jhspaf^nt or tmUa 

5591 1/u b ’it a il for this plant is tint which is dry deep, and calc irtous , but it will 

grow on any soil tint has i dry subsoil Kent thinks that tiie soils most suited to the 
culture of this soit of gt iss are of the chilky loim, ind hglit sindy or gravelly kinds, 
or almost any of tliose of a mixed quility, provided they aie sufheiently dry, and h ivc 
a rocky or bird calcareous bottom to check tlie roots at the depth of a foot or fiftien 
inches below the surf ice, which he eonenves ntcessiry, as the plants arc apt to exhaust 
thcnsches in lunmng down, and for this rcison he considers it improper for being 
sown where there is grcit depth of mould or soil It is a plint that is Usserted by 
Marsh il to afToid a luge produce even on those soils which are ot the pooie t quality, 
and on siitli is uie of a more rich ind friible niturc to frequendy pioduee abundant 
crops Stfill, he con ecu cs, tint it is only in the caTcaieous soils, is the dry chalk ind 
limestone, or such as have been well impregnated with tint sort of matter, that it suc- 
ceeds in i peifect in inner or becomes durible Ihe ulvantiges resulting fioni growing 
tins plant on sandy soils in Norfolk have been ilready stated (4714 ) 

The hest preparation vshiclx iny soil fit ft r this plant esn undergo is> unquestionably trenching, 
and we ha\c little doubt tbit in most i is s, ill th iig«! considered it wculd be fjuiul the ihcsicst llie 
usual priparatory culture howevei i the simeas for tlwor, plou},liinginoredccily tbanpidinw ether 
by means of the trench plough or, wh it is brtttr bee tusc mote sun] le by the ecinnion plough going twice 
in tlie same track Boys {tommumc itions to th B aid of Agncfiitui , vol in ) rcioraincnds as a pre 
paratioii (q^ saintfoin 1st year pare ind burn tor turnips, to be eaten on the land by sheep with the aid 
of some fodder, 21 barley, to bo sown very early with clover seed, 3d tlovtr eaten oft by sheep 4th, 
wheat. 5th, turnips with manure and Cth, barley with saintfoin ihe corn crops must be eareftiHy 
weodea and in iwrticular elcai ed of eharlock Under th s system the pioducc has been groat, and the 
ground htu been laid down in the highest order with salntiuin, or any other grass calculated for this species 
ol soil 



5599 WUh respect to tin season of sou mg saintfoin, it may be observed, that ihe earlier 
it can bd put into the soil in the spring the b ttcr, as from the greater moisture of such 
soils there will be a greater probability of its vegetating in a perfect manner Where 
the sowing is executed at a late period, and dry weather succeed^ Bannister thinks that 
much of toe seed is prevented from growing, and that the young plants are more ox- 
][K>sed to destruction from the fly , therefore, according to this writer, the sowing of 
s^d^ught nevei to be deferred longer than tht beginning of March, and it is 
stilt ’better to complite this work in February. Some, however, suppose it ma^ be de- 
ferred tip the middle of March without injury, and tills is soon enough if it is to be ^own 
wltHi'diarley 


T^e Manner qfsottir^iB generally broad cast but it may be sown in drills and even transplanted. 


ntnitber of these inodes can be recommended Some advise its being sown with about hailf the quafi 
tUy m usually iQim/or a ftill crop, which may shade and keep it moist during the ftTst summer, and 
at the laim time not ttifittb it flrom the crop being lighter, which is sometimes the cose. 'Wbero the barlra 
Is driliHd, the somtfqvn may afterwards be put In, in the same manner, but in a contrary direction If 
ffbWR over the wheat, it should be harrowed in, end afterwards rolled In whatever method It Is sown, as 
the seeds a^e larger than those of many other lierhagc plants, they should be covered m with 
hat gieatei depth 3y some the ploughing 
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Airrow h recommended. In most cases, especially inull the more llftht sorts of li*nd In which this sort of 
crop is grown, the u»e ot the roller may be necessary immediattly after the seed is put into the ground. 
It 1^ the practicj m some districts to sow a simll iiortion^of < loi cr sttd with siintloin, with tht idea ol 


suiiposiMMiy jnarsjiai tnnt suen a practice is hcncHcfal in ultiniittlyproLunug h 1 

U|xm the land It is a sort of crop th it grows in so perfect a ji ‘iintr in tiic InunUi I'.t metliod, that thcio 
can seldom be any necessity for having recourse to the drill * Jt may, Iiowi \( r, be tuUiiatcd in thaiijttrr 
mode Willi muih buk ess , and, in Norfolk, it is the pi ittkc withsoini i ultn itor>» lo h uc it drillid lU hine 
idcIks across the barley irop'* which hue been sown iti tiic same way 
5 (j 01 77 i( quantity lif seed in the broad c ist ini thod, « iilcli is tint mostly cinpIovcHl, Is about four 
bushels the acre, though less is fVcqiuntli gut’i, but oA such soils as arc pi o)>cr fortius plant It is ilwavs 
nccLSsnr} to have a full proiiortion of sec d J y some, however, a miu h sui dli i c]uantii\ is made use ot ; 
and where tlie drill 6 >stcin is Jiad recourse to, a still smaller pioportion is used, is from two to two mil a 
half or tliree bushels It has been observed, th it iii I ineoliisliire, where tins pi uit is mtit h growi , “ the* 
eonimuii allowance of seed is fi\e bushels to an lert, and th it a jn ntli iinn south ol I intolu arislscs the 
sowing a small quantity of trefoil with it ( ibout lour pounds on aii .ten ^ ’ i he u ison foi this is, th d iii 
that ex|X)se(l loiintiv, the young pi iiits sutler more bv the sun m sunmier Ih ui bv the fi *st iii wintii 
Of Loursethc trefoil coming to perleetion the fust year, indluiiif only tbiec,\ull be a bhcllcrlui the young 
plants during the hrst yctr or two, and die ofl when the suntfoui w ints its looin 
5 tjOJ In the ihuut of the sied the sati st pricluc for tlic ciiltiiator is to sell 1 1 if fi '►m fhe l>i st and most 
abiding plants m this pirtieiilai soil, is th it pun h t-ed trom the si i d si < ps i n r lu 1 } be di pi nded upon 
A certain method of know ing the goodness of the seed is hv sowing i nunil i r ol (he >‘eeds, and see itig Iiiuv 
in my plants are prcHlULLd by tliini Mut the < xterii il signs of tlu suds li m i ooil are that the busk m 
of a bright colour, and the kernel iduinp, of a lielit giey oi blue colour, ind m iik tniies of a hluniiig black 
The Slid may be' good, though the husk be bl i k, is tli it is owing some I mu s to letting il muse wet iii 
the held, ind not to its being h df rotted in the lie ip If the kernel on lieiti , e ut ai ross qipi irs { ri iinsh 
and fi osh, it is a certain sign th it it is good hut it it is ol i y e II ju ish i < loui , ind li i iblo, md looks thm 
and pitted, it IS a bid sign Otlii rs obserce tliitthi bcs( sitd is plonq>, lie ivy, bii/ lit, *11111 ot ayillowish 
red (olimr, and that it should always be sown while quite fresh, as oUlsied, or siidtbathdsl)tcnloug kipt, 
11c ver vegetates in a pcrfc'ct manner , seed of this soit is in nt nerai Irum about tliiec to li\ c sliillmgs the 
bushel 

560 J, The afti i^cuHuu and mana^tmtnl iff shinZ/biw tonusls 111 oteasioual ihebsitig^ 
i^ith manure, and, in the judietuus iiitei\entiuii ed inoniii^ and pastuiing. 

SCiOi Sonu fm mcts do not mow m the fii \t ytai , while otlieis do , but in flic second ye ir, and in the 
sueeeeding summi rs, a irop ot h ly m lyf be tiken, ind tlu dtir gi iss lid down with 111 v sorts ol stock hut 
sluep, till tow iru'i December I fusesboiiidiiotbi pi rimltid (01 d if looelosi , as, tiom the lir^incssoi file 
roots, theymight bv so doing inyuri the i lowusol the ))luits In the lollmviuk lutiimn liien will, Imwi vir, 
l)t less risk in this lespLil, and slieiii is well is e dtle stoik mty be turned m and kipt upon the pistures 
till tlipyare wclleiteii down, being Iw lysi iielul to shut flu in up is e iih as possible 111 (lie bigitming 
of the year ilns is the opinion ot Kent As this si rt ot In il igi is Umught to 1 1 mipreived 111 its tiste* 
by bung nipped by the frost, it raiy be i proper pm tie e not to tuiu stoik uioii these liys loo t irly in the 
autumn il btason , perhai» not before the 1 ittei cud i f St] teiuber, when llus sort ot roueu 01 alter grasi* 
will ho found to have iiuul) effect in pi nmotiug the flow ot milk in cows, iswil] is 111 loiu tiding (tie eon. 
ditmn of fattening 1)0 tsh , gre .it store ot fi cdbi ingstillli ft loi sheep Jhit witli this soil ot steak they should 
not be too closely fid down, 1101 should the sheep rein 1111 too long u) on them Itliasbien suggrsiid that 
all sorts of i ettle stock should be removed by the bi^uuuiig ot the ye 11 iiom these loueiis, as much harm 
^ might be done by ihcir loidinuing li nger 

0 () 0 ') In top (hfwnK '•aiu/fom peat ashes arc the best materi il th it e in bo nndo use of where they 
can 1)0 procured in sunieieut quantity , and othet sorts ot ashes aie 1 ke wise fi im I bem final wlu le tliestt 
cannot be bad J hey should be aviplitd so as to loiin i thiii,tven,rtbUl 11 diissiiik our tin wdiole surface 
of till emp lu this viesv soot his also bien found ol gu it utilitv whin siniad esenly over suth leys 
about the beginning of January, in the pioportion ol about twenty hvi or thirty bushels to the statute 
ai re , and m ilt dust h is bei n employed 1 1 Urn sanu w ly with gre it siuc i ss and advaiitagi , as shown by 
Bannister 111 his Si/nop^is id Ilusbandfi/ It i>. sunwstd that when thosi sorts, of top elre ssi|ig<, e.an bet 
.applied pverythird 01 tgiirth yen, the samttuin nopf, when wtllt^tabll^hcd in the soils, niiy be pttwerveil 
in a state ot vigomus giowth tor ten or fifteen years, or moie, .and the land be eoiisiileiably iinpiovcHl by 
the roots striking so deeply into it 

5606 . Jn and voting tlie siinlfoin crop, the same praetiecs nny be follpyud tu>in 

milling clover it may be mown tor soiling, ha), 01 bceel , and eaten on the spot by 
tethenngf hurdling, 01 common pasturing. 1 ^ 

6 f 507 In manning it into hay^ it is cut immediately on its coining Into full blossom, and a* it rcmaufta but 
a short time iti this state, is much expedition as possible ehould be imi)loyed both In muwingaml making 
the proilu''i* into ba\ It is re m irked by the author ot Tin St/nopttb of Niisband/^ who re sides 111 a 
di^tnit where the culture* ol »■ imttoiii is frequent, tint of illotliei li tv 1 1 mts, it nquni s the liast p uiit. in 
niaKing When the m ason is f ivourabK, the h ly uiakeri. in ly follow the m ylln, iiul h i\ ingtiArn^l wer ^ 
the sw itbs, throw them mtr wind rows the vuei ceding d ty ifter the enp ib mown, when it may Ueluimi' 
diately formed liito dbeks, anil the whole eiop be fit fur carting 111 a week, soiuetimes in thiec ihiyi iifU^ it 
IB mown Ihoufld^ it may appear very green, and the stack when m uie t<ike on 01 aenuiie a eoti»id«rablo 
degree of beat, mere is no danger to be .apprehended, provided tlu weathei h is been fair duiiiig the bay. 

it is so far fVom taking harm by heating in the stack, tint the contriry state is tlig meist tq tte 
feared bor this reasetfi great care* is iicccss iry not to snfTer the toddi r to e oiitimic long entliel^ tj|wswalh 
or in eoeks, lust the sun and wind should dry it uu too fast, and by exhaling it& juices pre vent the juigtin^ 
in the stark, add then by render it of httle value In order to preserve its sueeuleiiie', in some nliiu** they 
put tt number ot these cocks together, %o as to form large cocks ot a bize to eont iin a loadj|j[i c'ik fi, and ihey ^ 
finish the stacks out of the eoeks It is likewise' a iitactiee with many fanners, wheie the crop Is slighr, 
turn the swj^ths, and then run them into cocks with a three piongia bin ley fork, following witli a weibiTea 
dew the head of which is of suffie lenf width to cover the ground oee upied bv three or foue ^wa^ 
in tins maqner proceeding with the utmost despatch, and sav mg a deal of labour aii^ expense ift Vie 
business *■ 

In Regard to tht ft equcncy intuiting saintfoin, it is probable that on the thinner Bortaofsj^ls » 

seidoih be done more than once , but on those of the dcepei loirts two crops ma^ometimcs bernkt^, I0 
the same manner as with clover, earc being taken 111 these tases that the ftitujl^pwth of thf‘ fiSjlLUwtie' 
set injured by this nicans. ^ ^ ^ f li 

^09 The vsital duration of sainlfoint in a pMiitable stntc, is from cigiit to tgr 
{l^ttiuns i ^8 perfect growth ip about three ytyx,and begins lo dceKne |t*warcb»^’*'' 
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or tenth on calcareous soils, and ^bout the seventh and eit$htli on gravels. There are 
instances, however, of helda of Scuntfoin, whitli hid betn nt^locttd and left to run into 
pisturc, in whiili plants havt bcin found upwards of hfty jears from the time of sowing. 
It has been cultivated upwards of a century on tlieiCotswold Hills, and there roots of it 
have been traced down into stone cjuanits from tin to twenty feet in length, and m Ger- 
many Von Thaer found tliem attam*/he length of sixteen fett In general the great 
ciieti^y to the endurince of siintfom is the grass, which accumulates and forms a dose 
turf on tlie surface, and thus thokts up iht pi int 

5610. 'I he quantity o/produit in the st Uc of Ii ly, on a medium of soils and cultivaUon, 
may probably be estimated at irom about one and a lnlf to two tons the acre , and on the 
poorer and tliinner stiplc soits of land it will, ptiliajis, seldom afford less than from a ton 
to a ton and a liilf rn tin. aiu. 

5011 1 he nutritiie pnjftucts of satnf/uin are the sime as clover, vu being l^per 

cent more thin tliosi of liiecrn 

561 i? In saiiiif^ seed Iroin saintfoin, it should lein mi on In land till the husks become 
of a somewhat brownish colour, xnd file seeds ire perfectly plum] ind firm , as by these 
me IMS they will not only be betUi in their qiiditj, but Ik in less d iiig rof being injured 
in the held, from the vei} short lime tint it will be iietessnyfor them to rLinain, and also 
less 111 danger of bung hurt bj he ifing when luil up lor future use It has been stated, 
that It leqmres some exjieiienec to know of wli it degree of ripeness it is best to cut the 
seeded saintfoin, lice uise all its seeds do not iipen at the siiue time Some eais 
lilossom before others, and evei) e ir begins to blo'iStnn at its lower part, and continues 
to blow gridually tqiw irds for miny dajs, so tint belore the flower is gone oil at the 
toj), the seeds arc almost mitiiie at the bottom 1 lom this caiis^, if the cutting be 
deferred till the top-seeds aie quite iipe, the lower, which are the best, would shed and 
be lost 

5fll j The best tunc to cut tt is when the greater j art r f the seed is well filled, the first blown ripe, and 
the last blown higinmnt, to l( full 11 k uni le stids willnien ifter cutting 'irid lx in all respects is 
good as those th it wc e ripe before Sem«,f r w uit( tub eivni] this, have sutlered tluir saintloin seed to 
stand till all of it h ib shed, ind been li st in ti ttin^ Saintfoin should nevci 1 c i iit in the hi at if the day, 
while the sun shines out , loi then riiui li, even 1 1 tin ui r j e seed, will shed in mowing Ihc nt»ht tunc 
for this work isthr inoining or eveiiiii„, when tin Uw h is leiiili red tlu \ lants hUj pie When the woither 
IS fiiu and clear, the s mil f( n will ( n di v sufiKientlv in tlu swaths without turning them , but it any 
rain has tdleii, and there is a nete sity f r Inrnirig tluiii it sluuld be done very gently while they aie 
moist, ind not with tw o sw iths togi thei as m li ly ina Ic of s unlloin be fort it h is set dcti If tJic sw aths 
arc turned with the h iiidlt oi tlu rtkt , it is b st to rai c uii the eu su t s fust, ind let the stub side rest 
on the ground in turnniis , but li it Is d me with the tccili if the rake I t the stub side bi lifted up, and 
the eaib icsttil on the t irth If it be cot 1 cJ at ill, the sooner it is done tlu better bet vis>o, if tin sw iths 
art tlrv, inutli < 1 the seed will be lost in se| n iting them the oars bung ei t in{,lt I together When moist, 
the set ds stick fist in the c II L ut when drv, they drop out with the li ist touch or ii il n g Itis however, 
the bostprictiee, is soon i> the pio| er tkt,r i if matiuity hn Iceii ittiined h> the trip to mow it in as 
short a tun asiossililc, niilttitreii iniix] isedirithi sw ith until tlu up] er suif re is fully tint d, vshen 
it must be vvbtillv tuniod over, but iii a vtrv t icful uiuint r, so as tti j ri vent tlu seeds tioni shed ling and 
being lost vM ell this side h is lien rn tired lerfeiilv dry iiitl ti |> in the simi w iv as tht other, the 
rrop shrnilil cithi r no thre lud out u]en cloths iii the litldwhen itisj^roun, or laid up in stacks to be 
afterwards threshed when the fainicr h is iiu it Insure uul convenitnee tor the woik 

5614. The 100 / i fth/cshi/i" out the sett/s in tins kind of crop is miieh less troublesome 
and expensive thin in tlie clover kind In ca«es wliere thieslung-m leliincs are in use, 
the business inay be executed by tlicin with gicit cisc .ind facility It liis, however, 
been observed by i lite write i, tint “when the season is favoui able, the piaetice of 
threshing it out in the field is piobabJv the most beiielicial, is the stems or hdulin may 
be laid up for the puipose of fodder m tlie slack ” 

5015 As the ihit htng tn the JUM cannot be done but in very fine wentber, and whili the sun shines in 
the middle of the day, the best niinnii of p rf nnin„ it is to htvt a lar^e sheet pegged down to the 
ground, for two men to thresh on with then fi uls, while two others Iinngthc m fresh supplies in a smaller 
sheet, and two more clear away the hav that li is been tlircshed i he seed is emptied out of the laiger 
sheet, and nddleHi through a 1 irge sieve, to s pirate it from the tb itt and biokeii stalks , alter which it 
IS put u to sacks, and earned into the barn to be wii uved Care shoultl bi t ikeri npt to let the hay get 
wtjt, os in that case it would be sixnlitl It is a v erj inipoitant, but dilht ult m itter, to keep the seed th it # 
lias been threshed in the fif4d from but iniiig wet If it lu winnowed iiumcdi itely, uni laid in a hetp 
OI put into cl satk, it will ferment to such a 1 1 gicc in i tew days that the eieattr part of it will lose its 
vegetative miality During that feinieiititi m it will be vcr> hot, and smtil sour Spreading it upon a 
barn fiuor, tliouMi but sev en or eight me he thick will uiswernocnd unless it be frequently and regu. 
larly turned until the heating is ovei but even this will not m ike its colour Keep so bright as if it weie 
Viell houseHl, we'I dried, and threshed in thewuitei Laid up untiirvshed it will keep without any danger 
,*of suoiiine, bocausc it docs not he close enough to heat Ibe best way to prcMrve the seed threshed 
in u)« field IS to place a layer of str iw Ufiori a barn floor, and upon that a thin layer of seed , then 
la>er of straw, and another layt r of seed , uid so ju lly this means the seM, mixing with the 
atir|w, will be kept well, and come out in the spring in as ficsh colour as when it was put In 

^ 5616. Tti Respect to the produce in sterf, it is sud to be usually “ from about four to 

• iho aacka in som« distiiets but in others it will ptobably be much less, especially on the 
shalloaver sorts oi sahitfuin soils.” But tins must obviously be liable to great variation 
front season*', Ac. 

5617. The diseases of saintfoin are few, there being little danger of f«ulurc after it haa 
escaped the fly, which attacks the clover tr\be in germinating. 
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Sfct. IV. Various Plants (not Gramlnrtr) tthich are or may be cultivated as Herbage 
« and for Hay, 

5(518. Among the inferior kerbaqe^laniv winch arc occasionally cultivated, are bumet, 
ribwort, furze, and spiirry. Those which might be cultivated arc very numerous emd in- 
cludes Several species of Ficia, Lathyrus, Galcga, tus 2 rifuliuin, Meclicago, and others 
of the native Lcguimnbsa;, or pca-like flowering plants, and ^Lhillea, Alokemdlla 
ClieirAiithus, ^pArtiiun, ^pium, and a vanetj ot otluisof diftcient families. With the 
exc*c‘ption of the chiccory and fuize, there aie none of these plants that deserve the atten- 
tion of the professional farmer , iibwort and fniinct arc occasionally sown , but they aie 
of little value ns hay plants, and in most pastuics their place might be more advan- 
tageously occupied by one oi other ol the natiii il gmssc s With respect to the other 
plants enumerated, they have nevci been tiled but by way ot cxpcniricnt, and are only 
mentioned as resources under peculiai circumstances, and as i held of cntjuiry and exer- 
tion ior the amateur cultivator. 

Ihc burnet {Ptmprtni lie frj tmdi , Fr , Pi tferiura Swigui«»6rbrt I i9 v n ilivc plant, a hardy 

p( ronninl u ilh (uinpoiinl Ici^cs bluiid lolourcd tlowcrs, and a long 
t ip n fit It u IS on^in illy bi ought into iiotui by Itoqui, a comnicr- 
cial garde nti, it V\ ilh tin grtiii lu ir I oiidon, who found imins to 
pin( me the pitron igc ot the Dublin and i thcr sorietiis to thn plant, 
whuh, bein^ inovilt .ittrutcd tiu ittc ntion iiul called fortli the 
cul u ot VitliiirVoun , ind othir Ic idiiig 'iLncultunsts ot the day 
IMill I ho\ c\ci it till tine obftcrvcd, that iihoivir will give thtrn. 
scIms the trouble to cximine thi grounds where it naturally glows, 
will find the |t nts h 11 uiu itinby tlic c ittlo, whe n tin gra«b about 
tliini Ins iKtii nopjudtothe itols, bt hides, in wet winters and on 
strong I mil, the 1 1 tuts ire ut short duritioii, md then lore very unfit 
1(1 theputp(st ol I u.tuic or 'j ly, nc i is the produce buthuent to tempt 
any | cis ns of si ill to encige in its culture 
5( 0 Ciotis snset biiniit, th it it is one of those plints which it 
his lor some yeus| istbdii itt(in|ti Itointrodiuc into igrn ultuie , 
but not insu( ring till f iiuur s(\put iiion, it is now in t gnat degieo 
1 ud T Ilk C ittk lie s ml ik t to hi fond (lit, nor is its priMliue suffl, 
nt to answer the expeiibc itti iiding its eultuir It is to be lamented 
th It p( isc ns do not pay i littk ittt ntion to the nature ot 1>1 ints licforc 
tin I so w'lrnilv iiccimnei d the n A sm ill )] ut, searcely tsor met 
w lib I ut ( n hilly mid ill v ground md to wIik li i ittle in such situ- 
itioiis do I ot sh )w any ] iiti ul ir Ut Khimiit, is not likely to afford 
bitte 1 ( r more i )p lUb nt uiishnu nt th m the i lovers and other plants 
ilindy in list 

( I i cold ng ft II y?, in The Agacultmal Smuy of Kent, It 
allords htibi e in the winter 'ind spring months, but is not inucn liked 
( itlier I V ( ittk Ol sheip 

5622 Di Anth > wnicpoits, thvt burnet n 1 1 ns its verdure pretty well during the winter months, but 
aflords sue h ( snty ( n ps is h irdlv to be woith the ittention ol the firmer 
5()t» A ( 0 )u*>p(nt ut tn the. V//^ um liu fnnut i wotk M.rv fivoui ible lo buriiit, confesses with 
reluitnue th it it is not ib serving ol niy ex illid < h ir kU r, but r'lthi r tJii coutinv, iiid thxt it is in no 
degree to be i nnpind to the tonmion (lover, which is mltiv itcd it hnll the txpiiist Ittappcars from 
some accounts th(r( Ih it horses will n< t e it it it ill, mil that kino liequenfly will not take it without 
great rduetuice Ifb slow growth is ako in idi i gii t i Ijietioii hi mg only about five inehos high, and 
liavingscircely one lu id in llower whilst lu(ern,oii the smu soil, sown Ihi stine day and much thicker, 
was eighteen en twenty me lies iii hi i„ht It is not me mt by this, however, to disee urage tint laudable 
spirit ot improvement w hieli so In] ])ilv i lCv^lI^» vt]i(sciit but toe lution such is introduce any new plant 
to mvke tliembelvii. well uqu anted with its naturil h stoiy 

5f)2l. I host v/o «/ h lu cult lal hum t, is m he rbage m 1 Iny phut, imy treat it cwetly as diiccted 

for » untfoiii IS i p I tuic plant it is sewn nini in the gi isses iii tin i> inie way vs white or yellow clover. 

A bushel of seed ib eonmioiily bowu to m v u 

5t}25 Ihe ubu utt j lanimn t^Plant 1 1/ 4 P/ia, 1 r , iMaiiOgo Iviu colita 7 , fig 770 ) is a hardy native 
with i tult ot l( 11 libbed k ives springing in m the erowii ot the root, 

long ml eel fk wer stems, vnd v long moiiilifriin tvp root It aboumls 

m diy soils, vs do sevcivl otlioi spieics ol plantain, especially thei* 
midn On dry soils it allords little herbage, and is often left un- 
touched by t ittle C urtib, Withenng, iiid otli^r British beitanists, 
spevk unfivoiir'ibly ol the ribwoit as a pasture herb, but Haller 
vttiiliutcs the riebiiess ot the milk m the Swiss durie^ to the flavour 
of this plant, iiid that ot the M funnlla^m the mountain pastures. 
In rich moist or wati red lands itb herl age is more ibitnclaiit, ind its 
flavour alteicd, — aeireumst mce not uncommon in the vegetable king, 
elorn, but from which it iloes not alw ly s tollow that the plant so altered 
IS deserving ot culture In conformity with this observation, though 
the ribwort iS a bcaiity and lejee ted he rbaec, on poor dry soils, it is saii 
by Zappa at Mil in to grow sponttneously in every meadow of Lora- 
bardy, espc'Cially 111 those which are 11 ligated It vcgetate>8 early, 
flowerr nt the beginning ol May, ripens in flve weeks, and is cut with 
the 7*e *1 trivikhs , the height of the leaves is ibout Otre foot, artel df 
the etalk a foot and a half, it multiplies itself niu( h by the smi, and 
a little by the roots, which it continues lor some time to reproduce 
R bwort, more cspeeiilly in a cultivated state, is eaten heartily by 
every sort of cattle, ind in pvitieular by cow*, who like it mewt in 
IVLiy, when it lias gre it influenit on the milk, as the hay has on the 
flesh In Scotland it is a useful addition to Uie proper grasses on lands 
to be pastured by sheep, at the rate of twa or three head to ibeiusre. 
Where kept well fed down by stock, there ran he no doubt of its being 
a very good and nouriNhing pasturage plant for both cattle and sheep, 
but it IS by no means adapted for hay or soiling 
BG26. Young says, that ho had long before recommended this plant for laying land to grass, and fow^ 
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jitoper for o cow picture, and conjectures tJiat those plants, being found among good ones, have qualities 
^Ivcii thtro which do not properly belong to them lit is likewise inclined to make the same coiijeeture 
m rc'hiiect to nairow leaved plantain, ribwoit, or nU-grass, and bliould even have prftcrred^ndclion ami 
sorrel to it , but hew cautious of oiiyiu^mg (heoiy to praetuc 
0027 1)7 And states, that narrow hivtvl pluitaiii or rib-gnss is ntll likfd by horses and cattle, 
Old yields a verj good crop upon rich ground tending to daliipncss, if it is at the same time soft and 
snongy , but Ui it upon my soil winch has i iciidcney to hind, nr upon dry giouiid, it lurnishcs a very 
iiity ( ro[» It hns been made use of m some parts ot \orkhIiire as a summer grass As an article of 
pistiirage for cattle ind sheep, it is there in frigli esteem it is not, however, well eaten by horses As 
an nrtiMe of hav, it is laid to be detrimental to the crop, rt tuning its sip in unusual IcnMh of time, 
and when tully dry tailing into a smtU eoiniuss, or being broken into Iragments and left behind 111 the 
field 

Thr cuUin c of the plintaiii is the same as th it of clover, its seed is about the same size, and con- 
srquently the same proportion of it will sow an ficre 

%29 the uhm^jiozitor fioizi ( Ij / me mat m, (mi n t ^ptmux^Vx , ? ^lex europa'a L ,2^^^ 780\ is 
a well known shiub, foiiiul wild on iliy light soils, and m ntlur hilly 
bitintions, in tiu w ir iici ind more ti miierito pirte of Liiroin , but 
not 111 Sh( fell, oi in Itiiss i oi rohiul, noith ot ( racow and ( as m 
It h IS bcrii known is i nouiishing food lor cattle from a very early 
peiiod, nd h is been sown in sf >i ( paits of England lor th it purpose 
in I for 111 1 I)i Anc'ersoii km ws w plants tli it deserve the atteii- 
t on of th f irimr more than the whin Horses are pceuh irly fond 
of it , so imi( h so, th it bonn. jitisons tliink thi y miy be m ule to per- 
foiin hird work upon it, without my feeding oi , iin but he thinks 
It fill Is imie to t itUn i hoist than to lit him tor h ird 1 ibour, and 
til it flu 1C fore soiTi gram should be given with it where the woik is 
s veu e ittlt, hi bi}", tat it peifietly well w lull thoroughly bruised, 
111 I grow as fit upon it 'is upon tninips, but unless it be very well 
buiisi I foi fhtni, they will not cat it lieclj, ind the firmer will bo 
dis ip|) iiiited in his cxpii tatiuns It li is Iitcly been found LMclItiit 
t d f. 1 horses m the I Iif,hl indb of Scotland {ll/gh Sot Jtam volv) 
Co\ s h I upon It yield nearly as mndi milk as wliile iqion griss, ami 
It IS fite fiom any bad t inte Ihe' best winter mule butter be ever 
s iw w is c bt inied from the milk of i coav fed upon this pUiit J his 
fo(d hould lit III idc use of soon if ter being prei iicd Two buslie's, 
with 1 [in per ilhm inte of b la, h ive been found to be sulheu nt for 
a day I i film horses peitoiming the* sum libonr is with corn It 
ilso seemed u eful to hofscs hboiiring under biol en w ml iiid grease 
1 o( 1 hniit^iA gi ivelly '•oils, winch would not have let for five shilhiiLs 
an nrro, h vf b e ii rendoit 1 worth tw eiitv shilhni s by sowing Hum with fuize st nl, m pi ires where fm 1 
111 beenstaree, tliefui^i bt ing tree|uenlly vised f ir he itmg oven , burning lime ind bile) s, 'intl ilsotor 
drying milt but it is not woith eultiv dm in eountiits wlu re fuel of my kind is cheap, or upon sueli 
I incls la will pioduec ^ooel gi iss, corn, or other < tops i mploAcd as the food of an mils 
'Jti.iO fht tnltun td tht t hta is thus gveii by tin ime author — A held of i goixl di> lOainy land, 
be mg well piepurd, he sowed, along with i e io[» ol b irU y tlu sn els ul the whin m the s ime way welover 
ifl usu illy sown, ill iwing it tlu late of fro n fill cn to thiily pe unds of scesl to the acre Ihe seeds, it 
harrowed in iiid rolled with tlu harlcv, eiuu! ly spring up ind atlvame under tlu shelter of tlie bailey 
th ring the siunme r, mil keep alive duuiig the winter Next se ison, if the held h is m t a great tciuhncv 
to lull to griss so as to e hoke them, they ub imc i ipully liter inidsuninier, so as to produce i pretty lull 
cro[» htfori winter ihis you in ly begin to cot with a s. vthe inmuehatcly after yuvu ehuer fids, md 
( onli aiK to ( lit it as w iiitcil dui mg the whole e 1 the winte but it is supposed tint, after the month oi 
Icbin iry, the taste ot this pi int liters, is it m m gdicial lulicied th d iltci th it tune hoises catid ( ittle 
arc no longer fond ot it He, howcvii, e>l eives, tint never hiving had a sulluicnry ol whins to siivc 
longer tlim te^v irds (111 in ddle of I elnu iiy or iH^mimig ot ’VImh, ho e ammt isseitthe laetfiomhis 
own o\[) nence lie li is In eiuently seen liorNCs be ding the whins with the ir liools, so is to bruise the 

{ uiekhs, nul then eating them, e veil m the months ot A]uil md M ly , and he siys, th it sheep which 
lave be i ii used to this tood e . rtainly [ u k oti the blossoms iiul the young | od« at th it se ison, uid piohabiy 
tli,e prickUs also, so th ft it is possible the o]»mion miy emly be i vulg ir crior J his is, he thinkii, the 
best wav of leanrig whins as i e re^p tor a wnitcr food tor e altle or h irse s Hut 1 u shtup, who t ike to this 
food \Liy kindly when they h ive oiue been aieustomiil to it, less niiety is rte[mie I, tor it tlie see is ho 
Simply sown bioid.east, veiy thin t ibout a pound ot seed per icre) [ion the poore st soils, after they rpine 
up the sheep ol fhcnnselves will erop the plmts, and soon bring them into round close bushes, as tins 
aniind nibblei ofl tlu> pnekles one bv one \ei> e[iiiek1y, so is not to be liuitby them Sheep, howevc'r, 
who have n<it been used to tins mode ot biowsii g do not know how to proceed, and often will not 
t utc them , but a few that have been used to the food will, he observes, soon te teh all the rest how to 
usd it 

ill'll Anothtr * ^}f ceonomienl ttmy of rent tag uhtns, but wlmli be has seen practised rather than 
expeneneed hintseU, isthis — . I e t a t inu be i m losed by nu iiisot i ihtih all i mind, with a b ink thrown 
up on one side, and it stones e in be had, l« t tlu f uc ot that bink be lined with the Etones, from bottom 
to near the top, this lining to slope bi kw irds with in angle ot i1 lit sixty or seventy degrees fioin the 
lionzun Any kind ot stones, ovni round oies githered from the land, willanswir the* jmrpose sery 
well, U|K)n the top of the bank sow whin seeds piettv thick, md throw i tew ot them dung the taic' eii 
the bank Young plants will quiekly appear lat aem glow foi two yens, ind ihen cut them down 
by means of a hedge bill, sloping down by the tue ot the bank Jhis mode of cutting is very easy, 
and as the seeds sot n insinuate themselveH among the tnimies ot Hie stone's, the whole tace of the bank 
bceomes a close hedge, whoso shoots spring qi with gieat luxuninee If another d tth be m ide on the 
dthcr side ot the bink, and if this be m inageil in the s u le way, and the hedge cut down only ome eviry 
ftecond year (and in (his way it sfTords very good food tor tiiasts), the msidc and outside being cut down 
atteynatelv, the Iciicc will at all times eontinue good, as the nedge at the top will at all times be complete 
ThU moilc of roirmg whins ig, he' remarks, both eonveiiient and ee. inoinu i) Hut where stones cannot 
be (Stained tor making the fae mg, the bank very >.0011 moulders down, and becomes unfit lor the pur|>oseB 
of a fence Cireurnstaiiees have picvonted him from iseci taming wh it is the weight of the crop that may 
bo thus attained, but he thinks he may s ifelv venture to say, that it is it least equal to that ot a erop of 
green clover, and it it be considered, that this affords a grem siueulent lood during winter, on which 
cattle can be fatted as well as on cut grass m sumiiur, it will, he thinks, be admitted, that it must be 
accounted even a more valuable erop than clover After being cut, he also remarks, thatjtspnngSiip tho 
fbtlowiiig season with greater vigour than Ix>lore, and in this *otuation at quires a degree of health and 
succulence very d 1 fieri nt from wh at it i'h i. v*'r obsi rv i d to possess in its natural state Hq has seen shoots 
Of onp*iC(ison near four fee tin length J ho put kits ton are so soft, and the steim* so tinder, that very little 
bruuuig is riteev't \ry , indeed hurst s, th it have been aeeubtoined to tins food, would eat it without any 
bruising at all , but horiiotl e itth , whose mouths ^ce'in to Im* inoie tender, always rvipiireit to lie well hruisr d 
How long i row ot Hus sort may eontinue to be aiinu illy eiit o\ ei w ithuut we aring out, he ( annot s ly, but 
he believes a lung y, hile in lavourable nreumstanees One thing, howev er, ft u necessary to at,toud to in 
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ordwr to guard agaihst lt« being destroyed • an, during the bofHnmng ot the ica^on, nature seems to bo 
solely employed about tlie great work ot Out tificHtion, and It w not till near Alulsuinmer that the whin 
logins to push.torth its wood.btaring branches which advance wth grcit luvunanco during the lafttr 
pait ol the BPaftOii only, it in i> hipjicn, tJiat it care be not takr n to have the grasu th^t springs up on thy' 
held, before the whin begins to scud out its shoots, eaten ilobC down, that grass will acquire such a 
luxuriance before the young branches ol the whin begin to advance', as to overtop them, and choke them 
entirely Whoever, there tore, has a held under this particular crop, must be* careful to advert to this eir. 
cuinstance, or, it the field be in good heart, he will infalhblvh it 1 he Held therefore should be kept as 
a iiahtun , b ire at, possibd luring the bcgiiuiiiig ot the season, and the 
cattle should only be taken troiu it when the shoots of the whli^cgin 
to ulvame with vigour Un Icr th s inaiiagemiiit, he presumes, it 
may be kept fur m iny yens, and yuld full riopv, but, unless the 
mowers Lh* particuiailv attentive at tiie beginning, to cut it as low as 
possible, 1 will very soon bi'cotne impossible to cut the fleld with a 
sivtlic, IS the stumps will AC(|Uire so inueli strength as to break the 
sevthe whiii it h ippeiis to tout h tlieiii 

ii * /A \pioiif iSpneult^ Ir , ApiJrgiili irvinsisj 7S1 ) is 
ft dnninutne annual weed, on dry sandy cuin.laiids, iii most parts oi 
I iirope In Germinv and the Nclherl tnds, it is sown on the corn 
stiihbks, and in the interv iN ot tinu th it OKiir bi tween Miiiit rroiis 
IS fed with &he« p It niav be sown md reaped in eight weeks, t ither 
in aututnii or spring It is s iiU to enrich the iHilk ot ( ow s, so at, to 
mnke it aflord excellent butter , an 1 ilu mutton led on itispritervble 
to th it ted c 11 turnips Mens e it spurry greedily, and it is supposed to 
mike them liv ngrcit number of e}.{.s Whether in hay, or cut green, 

> or in picture. Von Ihur ibsirves, it is the most nourishing, in pro. 
portion to its hulk, ot ill foi {^.e, and gives the best tiavoiired milk and 
butter It h ts been reeomniendcd to be eultivitcd m 1* nglaiid , but it 
is not likely thit biich *i plint can eve r p iv the expense < t set d md 1 iboiir in tins country, even on the 
poorest sod, or it ill events, is Pio essoi M irty n observes, wc ii ive m my better plants tor such sods 
5(i3J J/te co/n?non Ajaom (Ot/u/ Ir , Vi irtiuin scop^niiui I^tJig is cultivated in the 

j, southcrnpirtsoll r iiuc.onthemiorcr 
A A sorts ol sod, in the b ime w ly as lump, 7^3 
tor tile pm pi se of stripping the b irk 
; u) iiiinn it, md eonveitii’lg it into a kind 
oftbrcid It lb like wiboeultivatcd m 
thi se I Hccsabavviiiter fxKi for sheep, 
m 1 it IS Slid they eet it with gre it 
avidity, preteriing it to niiny other 
pi lilts It 1 , howl vir, liabh to pio. 
dUK dise isesoftbi iiiiiuiv uibsiges, 

Iv itbdiuiitK t]U Idles It nislxen 

I I (1 mu lule d I y \ oiing to 1 e i uUi 

V vie I 111 Li gl iiul is food f n sheep 
n I Jkisc , who ire siid 1 1 cit it 
illrrtluy it leeustoined to it , also 
til tbitili, ropes, bet.oins, itod for 
bees, lufl, and buinnigonthe spot to 
iinpri ve the voil Its lultuip is the 
smu u th vt < f the wh n , but very 
]i((ulitr, indeed, must be tint situ 
t( cn, where its eultiiri. is itteiii|t(d 
i jr iiiy ot llu al) ive purposes Jt ib ^ 
i use lid I roteclion ot g line in 1 1 ml 
<ition'», fium whuh soure ibuiiel ince 

III ly he h id tor besoms J he Sp inish < 

bio(m(S ^uiieeiiinZ ,y7g ■"h^)inight 

Ic grown perh ps still uioio idv mtigcously tli in the eoinine ii species 

0 J4 I he pa} I y {P }sii e vti/un, li , /i'pmm i'elioselliium f , fig 78i) is a well known biennial 

with ilirge sweet tiproft It is a nitive of Sieitv, but endures the 
Ilritish winter like a iiitive plant It is sown along with eleocr and 
gns'i seeds III boiiii {] CCS, md Cbpcenlly in 1 ineeilnshiie, as apre. 

VI ntive of the rot in bluep 1 he t, ot II iiupslnic, famous for curing 

the rot in sheep, cultivates it largely with sueccsb he sows half a 

bushel to the ure, with i bushel ol rye grass with spring corn , and he 
tinils th it It 1 Ibis in the ground till it is permitted to sccel He leedait 
constantly, it being exeellent for sheep, anil, when sutlbred to get 
a he 1(1, won te rluby tea upon L y pigs in the autumn After September, 

It will not, he says, run to seed When it was ploughed up be ob- 
tamed {.ood ods Ihe Imd was poor, and in the next round of the 
eouibc, the elovei was muili the better (or tlie parsley having been 

781 sown OI the e lover omitted , lor in a held halt parsley, half clover, when 

the clover cime again to be sown, it Wiis exeellent on the parsley half, 
s ) lit b id en the clover part In laying down land to grass, Hoyte, in 
' the fourth volume of ionimunu attorn to the Buaid qf AgitevUmef 
^ ndvibcs the owing with twelve pounds of white clover, two pounds of 
^ lid clover, two p6cks of rye glass 'ind two pounds of pirslcy to tlw 
^ utre, as the nnsley stanils two y earo, and by its diuretic quabtut$ pre> 
veins the sheep trom dying ot the red water, whieli too luxuriant 
(^)vcra ^ri) apt to produce In Scotland, also, it has been sown with 
success, and greedily eaten by horses, cows, and hogs The seed 
re quires a longer peripd to germinate than that of any oHicr agr|. 
culti ral plant, and might probably bo advantageously prepared b|( 
steeping and turning It must be fresh, as two vear old seed will not 
grow It lb easily procured by the pound or bushel, from the seedsman, 
«nd as easily raised by h ttlng a few drills in a garden blioot into llower-stcms 
''033 Ihe ^j^ce^a I fnturta I* , queen of the mendOws, lifine des Ptes hr , the Scabu sa arvcnsis, the 
i/e>neris matronklis the f entauna Jk( oa, are sown in h ranee along with the perennial grasses, and tbeUt 
seeds may bo had in the 1 rench seed shops, but they cinnot be recommended in soils and eliroates whe^ 
anv of the clovers or true grasses wjU thrive so as to form an abundant hcrbdge 
^36 Thi wallfiawi-t rChelrunthus Cheiti L) is a well known girden flower, and at tlie same 
nitive, and verv hardy on dry boila. lake the parsley it is in antiseptu , and has been recommended to Le 
cultivated for the same pui^ioses, and in the same i^iiner 
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6637. ir^tl {Lottet , Pr , / ^fag rornicut^tns T tfig 785 ) has bcclLt^riM M * mibfitituie 

’ for wlute cl<ji«r on nooist ImoA, 796 

785 _ _ flccmg to i(uu>«c<| \cry well, but to 

hive no partieuhr nJvantn^es over 
the clover 7 < tus mj^or has been 
Ibund by Mr Sinclair to afford triple 
the wcipbt of green food and hay 
^fford<Hi by Ja tua rorniculiktus , ita 
mitr»tive*powers> compared with ith(it fi 
plant arc as nine to eight , but on thO ^ 
whole, he says, both s]iccie8 are greatly ' 

Inferior to white clover {Urani, 

1 Wab Jdcdpoll) /otus villbsus 
* andtctrigon tbbiis, the 4 turtultivi 
of the I reneh j g 78i> >, m a good 
doaliOltuatcdin 1 iinrc on light soda 
Ihu litter IS an annuU sown in our 
7 gaidiiH 

0( H Ihi. f nugi ek {Smmfinttri 
Fr frig nil lla/u'niini gra "if, 

Jlf, IH" , Orttk hiv, wao lormciliT 
ciiUti (ted in Italy, mil stiU hr Ids a 
prominent ] I leo in tin agrii uUuie of 
igyft In I rmcc it is t ultiv ited to 
a limited extent luir P'liis lor its 
soids, which u'h Ubt 1 in mi du me 
6639 The SfrradtHa (Ornlthopus salivas it IVrs oils 'sy ipsa,) was mtroduecd for purposes of 
field culture about the 1818* Iruni Portugal in 1 sown upon the light barren downs of Ihvttord in 
Norfolk^ and Ampthill and other places m lledt irdshni It is saui to have produced abundant crops, two 
feet hij h, ot i xi client foddt i, 
whr re scare elj any thing cl e 
would griw Its eiiltuie, 
liowonr, is no longer in use. 
in I ngl in 1, md it d es not 
enter into the a^ n ult ire ot 
France 

'610 O I f,n)gi I // 7 i 

thyrus f tei i t, I itithlius syl 
\estrisprit iisi ,liirs tus.he 
terophj lliis, and tilled \nus , 

^ 7 rvum 7 ivtlui, md inoinn 
thos, J itus MU') us, an I ti 
tngonolohus / iia iivusti 
fblia C/i/fCT, Ps< ulo C) /if/, 
biciiins, s5j)ium, n 11 tei, 
jfiithjlhs \ulner\iia, and 
^strigdiis glyi phjillos mil 
galcgit rniis, are ill used as 
hi rh igi 1 1 mts in tflcagncul 
tun ot 1 r mei 
% 1'1 77 / mienlal hunns 
( /7u mas orient 3ihs f fi^ '“SS 
//) IS a } ercnnial I lant with 
leaves, biinehes and its ge 
ncral haliit ot hi rhage, not 
unlike the Wild chiccory It is a native of tin Ie\mt, and 
liafl been cultivated by way ot expeiimcnt in the griss 
garden at Woburn It is less iroiluitivi thin ihi iin\, 

^tars mowing welL ind affords the same iiuti nient, in 
proportion to its hufk, as red clover Itiiial Lhini 

P ^ * 

5GV2. The yarrow {\mcUwll , Fr , ^filiillb/i Millcfbliura 7 jig 7S8 common and alpine ladiei' 

mantle {Alckemtlla vulgtirhi and dlpliia 7 ), and othirs, h ive been tried among iierennial grasses, sown 
ill parks, with a view to give flavour to milk, hutti r mutton, and venison biiiel nr considers yarrow as 
an essential ingredient ot the most fattening and heiltli\ pastures In all the jiasturcs most celebrated 
for fattening or dairv pioducc, wluih he examine I in Devinshire, Lincolnshire, and in the vale of 
Aylesbury, yarrow was present more or less in every jart of the surface (//orf G/ii;w Hob 2d 




Chvp. VI. 

CuUiialed Crazies. 

5643. Tk^ forage or hay and pasture grassest of which we arc now abopt to treat, are 
found clothing |be surface of the earth in every /one, attaining generally a greater 
height) with less closeness at the root in the avarm climates , and ])roducing a low, close, 
tliick, dark green nutritive herbage, in the cooki latitudes. The best grass pastures, 
those which are most productive and nutritive, aie sueli as are found in countries that 

f it told ifTwmtei , and no excess of heat in summer. Irclind, Britain, and part of 
and Denmaik, may equal or sutpass any countne** of the wjprld m (liis respect ; 
rery rone where Iheic* are high mountains, there are certain positihna^J^i^een 
and summit, where, fiom the equability of the temperature, turf mli]^M Ihund 
that in marine islands. It is a singular cucumstanec with regard to grasses, 
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that ill the gtaatei*^ part of Notth America, the sorts that grow naturaUy on the plaina 
arc almost all*aitHuids» and aonseqiu.nt]y with the hrst frost tliey die, and the graundi 
remains naked uU a fresh ero|) vises from the self-sown seeds next spring. Nearly tha 
same thing ma^^be amd of Poland and Russia, witli the exception of the bank$ of rivers 
and the mountains. 


Sppearthat the seeds o( the proper grasses were collected and sown by them None of tiu. agneultural 
writers, Drom Peter of bolagna to Parkinson in 1G40, say a word about sowing grasses, thoura thhy all 
inentiQn clover and luopm Ihis branch of rultura ajipears to have oiiginatcd in Limland irtyout the 
middle Of tfia.sGventcentl| century, and the g^s madi choue of wis the ryegrass lae^Nrig mention 
mad&of It far cultivation is in Dr Plot's Oxfor^fyn , printcel In 1677 “ 1 hey have lately soars,” Says he, 
*' ray giasa, or thfe Gramen /oli^ccum, bv whah they improve ari>&eoI(), spur, clay weeping ground, ft>r 
winch, it js beft, but good also <or drier upland groumls, t,upecidn> light stony or sipidy laim, which isiunAt 
ror Bsinttoin It was drat sown In the < hlltern parts ot Oxfordshire, ajid t-iuci brought nteari^iOXfbjid^ 
one flusliacei, an ingenioua husbandiiim ol lsl4{^ who, though at fii^t laiighcU it, has sin^-ber^ik^mwed 
even by those verv |>ers<V]v th it scorned hfs oxpenment ’ 1 he first gr iss tfltd after rye-lp’anP&ppfars 


Curtii 


5tiki StiUr^pfleett ab^t 11^% drew the attention of the re.i(ling it,riru]tiinst to the spleetioii of thfTercnt 
SpCLiLs of grasses, as didl)r Anderson about the same time, mil Suayne {(jnuunna PasHta) and Curtis 
(Ob\ertiatton<t isfi Jinfi^h Grasiii) soon ilYerwards Ihe oiigni of tins attentiuii to grasses and native 
plants may be traced to tIu pr u tu c of forming lu^il dons by botauisfii and espeeio^ to the Fiot A Sudbtea 
ot Linnieus, and the J9/ I^otnsol Hudson, Withering, Liglitloot, Smith, kt Tn which the medli^l 
and iconomkal properties ot the pHiifs were mentioned , and, m imitation of I innotUs, partleular notice 
taken of the animals which fed u] ( n them ^ 

otiKi JoAn Jiukt <f Buff Old nude the Uti t \nd most libonou*. efToiU tiwards attaining a knowledge 
of the conl|iarativc value ofWll tpe lliitish iid seme foreign ^r isse>\vortli lultmting Ihe result is eri 
in an appendix to bir H Da\) n Af,i truftui af L/miti^fni. in Imoie at I ir^e in SincI ilr’s //ofus OremuactM 
Tf'obutnAutStSyo d edit 18’i, <* work winch nu\ truij Ic said to format) epoeh In this di p irtinent Of 
agriculture, and whieh will pr bably long continue to be the ground work of all that &hall Continue to be 
done in this branch of the subject 


5647 U'^ith nspect to tht ^mcial lulluit, of {.rci^s^ , ihout^Ii no department of Hgntul- 
ture IS more simple iii the execution, jet, Iroin tlieii mture, considci able judgment i*r 
required in the design 1 hough isses ihoiiud in evirj sod and situation, yet, all the 
sjKties do not abound in every sod ind situition indiilercntlj. On the contnuy, no 
class ot pciteet plants is so ibsolutc ind undtei ihle in its ehoiec in this respect. Tlie 
creoping-rooted attd stolonifeious gia ses will grow reuhly on most sodji , but the 
tibrous>-rootttd species, and especially the more dclie itc ujiland gi isscs, icquire particular 
attention as to the soil m svliuh they iic sowjj , tor in rinny soil> they wiU either not 
come up at all, or die away in i tew years, and give w iv to the grasses wbicb, would 
naturally spring up m such a sod when left to a state of luturo Hence, iH sowing 
down lands foi pcirnineiit pasture if is a good method to make choice of those grasses 
which thine best in adjoining and siuidarlj-eireiuiist meed pastures for ^ iwt of the - 
seed; and to mix with these yihat arc consideicil the very lie*-! kinds 

5f48 Tht moU tmpoi tant Jenlui t in the t iilturc of pistiiic gr is mixture of sorts The huilbaad. 

man, observes one of the rno t scicutifn. 'i|,riculturiMtM in nul, who iMotlus his fields only with rvo. 
grass and clover, emplojs x limited nadnnery, the fnmti ben g in prinluc live in stiiiiincr, tiio latter 
moderately so in spring, but when he, foi this purpose, u^yj.s xy nitty ft phnts differing in their habits 
of growth, and periods ot luxurniici x numerous and lowciful miehinciy is kept suceessuely In fUll 
operation {Quar Jour vol u p 247) ^ 

664^1 The tiffed qf a miAtuic of gm!>At% maybe icconnted for from some species putUng forth their 
foliage, and rcxching a maximum ot produce .it diftirent period-, fiom otlur kinds From some being 
gregarious or social, and olliers solitxry and never irodueing a close tint by sowing sectls of several 
spcdcs together, which are dissnnilxr in their habits of growth, and irrne at a maximum of produce at 
diflPbrcnt ptnotls of summer and xutumn, tin re is steurid throughout the sexsoii a stteces-iion ot fresh 
herbage, rendered, by the erect and creeping folixgc of the different species, ‘o dense and abundant 
ns greatly to surpass in quantity that obtained from tlie cultivation of two or three kinds only 
{Ibtd p 246 ) 

5650. New and f rtdkvt vaiietut of many of the grasses, especially those used or fit 

to be used m the convertible husb indry, might no doubt be obtained by sclc'ction and 
eross-brceding, and it is much to be wislud that this were attempted by CHltivators. » 

5651. 2 he grasses to be here treated of may be classed as tall sorts, or tliosC j^st fitted ^ 
for hay , anej dwarf grasses, or those lit only for pasturage those experimented on>t 
Wobuin will next be noticed. 


Si!.CT. I. Tail-gromn^ or Hay Grasses, ^ ^ 

5652. The hay grasses for the purposes of agriculture may be advantageotisly divided 
into those of temporary, and those of permanent duration. 

' SuBSEi^ ]. Tall or Hay Grasses of temporary HuraH&n, 

The most mtuahle of this dii iston are the biennial, or, as it is commofitif ^ 
ly called, the amiual, perenmal, and subperennial rye-grass (Jig, 789. flfr 
’ 3 4 
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£Ock Vfpot gra6^h)t 

^*her& a cr(ii| 4 )f kaVcJs 3 p^lit 3 S|^> 


hera a crOji 4)f liay«»is 
yt’arf ft* h jp^ort |b 

4iH alrii ^hfuiitli|;iMlfefi ^ 
and betfe 

ikfe x*on5|en odt 

ibadfr inttf hay 

iDi or 4 c^ vnm 
grasses aqS^i&fe An>U 


WjdiPtV; 
>ntposrftban^ 
eift «^d 
:/ ilouttj 
cATtJligSothcr 
fetjcs of 



^cmn, as 


Wiyi ^ Vl(L^ ^ 
btta? sU&eedjing sedson. 

tMn tlie 


btiflj^mii 

f cmt clSke^, Idtolig CO 
^j^^ohe trop'df 1 

It attcusis a greater height, and ^nodiuel a logger bio idLi::*^k<^ 7 ^ , 

])OronuLil rye-grasb, and the produce in Jiiy is considered gt^orfter tha^Lriiat pf any othel* 
annual grass^ e<|iinlly< palatable to cirtlo. It pi tiers a nth loairiy^dpi, hbt will grow on 
any sttrfacc whatever, not rock or i^ndtcaj ed bog 

565 ^. Hue paennial (/dliirni pd^ti’ine I Iintw ticacc, *Fr ; ^Daii^ende 

I of i he, Gtr ; and J oglio ltd )^diirtis fiom the other in bung ofr^omtMlut 

smaller glow th, ind in abiding foi several years, ftttording to the variety iCnd <clie soil 


and CLiItuie. ^ ^ ^ 

Many ronstdn ffm ront st , , aiu! v er% cshiuittng to the soj , but, after aU lift t vpr n 

inputs th it have been in irte on tkt other h, none ^ ivahptn found to eqOal it for a course nt muwini; 
mrt pastiiriiiK <or two, three, or si vtivyt irs It is sown in Italy, ‘inrt tsi»e< lally in IjOrobard}, «i<l also in 
J nncf irtd t erntnn>, il mgnith cl iver, f r tJ c sain purposes os in this ooiititry md, as \ on T haer Ins 
nm liked, though sniu hivotrud olhci bjn.cie'i, bdh in tlifst lonutncs md in I ngland, they have in the 
end rLtiimed to r\t grass Svhen kitondi d ts a pisturr grass, il stot I id hard, and wlitii tor nay, it mown 
c itly, the objections to it irornnoied Uof< (f Af^tnulfun ) • (» Sinclair si>s the ^iKumstirKc of its 
producing abtind inceot set 1, whu h Is easily (olktUd, nid ve etates freely on any soil, Its earl) pertuation 
and ahundint herbigt tlic hrst y<M, whitli is much rehshttl l»v cittle iit the merits which have uphel 1 
it to till present day, in 1 will probffilv f ir some t me to lonit cont nuo it a f n ounti grass among fa^mi rs 
lint the lattcrinath i8 inu ns dt r Uili , the plant inipoi tr she s tin si I in a high degree if not cut lietore the 
seul npens W hen this is negloereil,tht held after midsuniTner exhibits only a brifirn surfaee of wilbtred 
straws Ix,t the produio and nutritoe iwweis ot rye griss be comp red with those of the q^fc*A foot 
grass, and it will i>e found inferior ne irly in the proportion of 5 to 18 to nii adow fox.tail of 'J to 02 , and 
to meadow festue of 0 to 17 Jlor/ Of aw 2d edit's! > and -ti ^^>2) Iiia Bubsequent fwge he 
observes, “ Ihc new vanities, however, r f tins speiies t griss, vvbu h Invebecn discovered oflate )Lars, 
remove in n loiisidi riblc dcf,ico the si nous obji t ons wbitlfippUed to the common ryi gra^ ’ (Ih ) 
I lie varieties alluded to arc ill perciitiiil, and is i idcr 


St n ler -ye prats comme n in dry imi o\t» sh tl j. ul ji 1 v 1 
f m tftou I r I it ,1 k J r/r t. lu t i i I i r cl SolN lo i, 
111 I r ^rASh I tl ch t Av in ) calt. I ) rt i cirt va X it 
lia a short 1 rr i ) sp k rro dt 1 » ih si k 1 U it tlu t i 
Pace ft ryipeia , fui nd in ntli nridiv 1 n1 I r fin 
duu -d I y 1 i « a -ult ^ vl r in the ^1 td cfXiHrllr 
•inki' rearlv u|nRlt, sp k lets sli rlvr thnn in Ui njo r 1 
n»)tr s llio stem ftrn slitd w tli Ion le v a I lie rmt 
IiaveA Ivgc and nil cr i Sincl ir eonstdtr this tlu n st 
viliiil le varicly of Ml ijcpnss 
M-J /n.ortA*i -ycprtts ir irwluced ly ( W1 tMorlb ) sq 


of Aire Hou Inc InsWr an enlnmt cnllivatnr of the 
1 t rc ^ ra st u I in 1 S h 1 1 60 viricllr^ of I bhiiin 
J er ne i ler t xj i i nt 

S/ / /« •^r prats, Ir >»1 red 1 j knev ofir I Un est 

if stilt prt%s irt ull V t 1 I y the lat Jk lli Idltih, 

F I isl t r i Tie I tr * I r i / Ir m se 1 It r 1 «« a 

i ll i i« a r h f 1 ) 1 tuu i ciiitc?d out t HoldlUli by tic 
> kc t He U r I 

Cl, II I r f 1 nr I hint -Tiss an exrellent varuty of 
ry J,r e cut is it 11 soi ic ) irtvvl l)i.rkshiTc 


All the above, accept the fir t two, are excelUnt varieties 
the bcbt 


Pacey s and llusscirs are consulcted 


*>677 Tht prop* hynalxahu which the grass at the time of flowering bears to the grass at the time t!ie 
seed is ripe, is as 1 1 to 11 J he ]>rnpoition il v ilue which the grass of the lattcrmath bcahi to the grass at 
the time of flowinr g, is is f to 10, and to grass at tin tune Ihi s id is npi, as 4 to ]1 
'iGxS Ih vcef* of peicniiid 1)0 glass IS Ilf t to 1)0 dist iigiiisliid tr in th it of the tnniial variety It may 
Ik. collei ledbv hand, in mftst ] arts of Dritim from old pasluris, n li a tonsuUiahlji quantity is innually 
so procured in Kent ind Sussex It is also grown purj o cly for slid in I nglaiid and Si otlaiiil 1 orjnerly 
it was the jirartice t ir 1 irmcro to ei lUct Ihi setd winih droj pod tr im the h iv used by their hoiM s Imt 
rye gras grown for h ly, is now c ut bv ''ll judii ions i mors, when it is just c( nnng into flow ir , and theic 
fore to Collect the flumes or empty husks ran be of no use as siid It has dso been a common practice, 
in regiid to rye gri s, to let the mixed crop of that and clover stimi till tin ficcds of tlie former hue 
attained a tonsider ibli degree of ripeness, when it is cut down ind imili into hay, in the usual nianiui , 
p (i Oil seeds of the rye grasj aic Mpar ited by the Ukc of the fl iil, commonly be tore the hay is ]»ut into 
the fold ricks Svmi turns, when but a small quantity is w mtid, tlu hay is merely shaken vveH upon a 
doth, when it is building in the staik v ird, or iftiiw iitls In the btablc loft, before it is put into the 
horse s lai us But in nil of these methods, in order to obtain good seexi, tlie clover iiiust remain uncut 
iMjyond tho proper season , and it is thus materially iiijurcd in qualiiy, while the value of the rye griss 
seed, in ♦urr a crop, is merely a secondary consideration 

BCioQi When xeed fs Ab<; pjianpat ub;ccf of the ebltureof rye grass, it ought not to bo mixed wilb i lover at 
all; tfidugh It^inAy be sown along with any of the kind* of corn, and tre ited the year after in every respi ct 
as A erdjpof corn, bound up in sheaves, budt in stacks, threshed with tho Aail, Jitod dressed by the wm- 
no(«ang>macl^e in fhc same m timer 

5&W The^fflculty (d dlstln^ixhing hetuecn the annual and ptremfal lartcitet qfiye graxx has led to 
rhe|>ractiee, in som^diU’es, of cutting or pasturing the first year’s ertip, and taking a trop for seed the 
sc-ond fW IjL k|lm ^owth of the rye giass plants be close and vigcg(ous the second year, there is rtailon 
to I e yatlkflcd Irsat the seed is of tin jicrennial variety , mil though red clovw was sown witli the rye gMss, 
^rcat yart of it disappears by that tlmCyandtiToi ms but a small portion of the second ycarv cuttft^ 
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Itpi^thAt itimf they Ic^t If; ijy t 
of tDcvpasae In^Ae 


;Hur4d4H^ed trom 
fyfl^ cye-gra^^nd 
ill DiUmittinOr, the 
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i rohsidi^** nor ^11 Imec^'for all^fiui 


, fof^all um|pi|lkt as 
r, It 1 $ observed, thatlf Ohe 


>thc!r In thmtoLtrnatil husbandry, ''that s^t'uoa'fa the /)at.tylis glo- 
But a eeVCaui supiny ot the most nutriUous herb^ thnsfgbont 
Tgr from ^ny one species ot gras^ and can only be foundwhpre intiiTc 
atiem ot many None appear better fitted* for mixing with l>&cty)is than 
t^nsiK, Fba. tnviXlis, Coleus nvoA^us# i*hlhum prat^nse^ afa')bumper6i)ue, 

)ination thus lormed, of Uiree parts cock*s.fQot, and one pan of these spociea 

just mentioned, ttill aeeotethe most produttive and nutritive pasture in alternation tpth gr^iln oropsi eVt 
coils of the b^t quality , and evep on soils of an InfRrior nature, under thecircumstaiiccs of un&voUrable 
sc ihons, wdlJ^ord nutritive herbage, when otherwise the laqd would have been comparatively devoid of 
it, if ondspefl^ofgrass only had been employed ” (//o;/ Ctam IVob $d etfilT 414- ) 

%tv) TMprMortumal value which the grass at the time ot flowering boars to the qtass at the time the 
sr (h1 is niic, is E K to 7 nearly«i»3 ho proportional valuo w Inch the grass of the lattcnnath bears to the gross 
at the time dl flowehng, is as 6 to 10 ; aqd to the grass at the tune the sectl is ripe, as G to 14 Sixty tour 
drachms offne straws at the time of flowentig afiord of nUintivc matter 1 2 dr. The leaves or lattcrmatli, 
and the straws simply, are tl|prcfore of equal proiiortional value , a circumstanoo which will point out tins 
{.lasH to be more>aluab]c for permanent pisturc thin tor hay I he above details prove, that g loss of 
lu irly one third ot the value of the crop is sustained, if left to the period when the seed is ripe, thoiAgh the 
propoi tional value of the grass at that time la greatt r, ? < as 7 to 5 U he produce docs not laci ease if the 
1,1 i> left grotving after the period ot flqw cruig, but umfoi mly decreasesf, and the loss ot lattermath (ftom 
llio i ipid growth ot the luliagc after the grass is cropped) is very considerable 1 besc eircumstancea poinit 
out tlig iiemssity ot keeping this grass closely cropped, either with tlie scythe or cattle, to reap the lull 
bent lit of its merits 

'j 664, Tht uiovllif soft gra^s (/fole'iis lanatus L*tjig. 580. c) is an imperfect perennial, 
and rather late flowonng grass, of a short unsubstantial appeal ance, and found diiefiy in 
])oor cfryiihiils. It is, however, a very common grass, and grows on all soils, from the 
richest to ilic poorest. It affords abundance of seed, which is hgbt, and easily dispersed 
by the wind. 

'>1)67. It was cultivated at Wobuin on a strong clayey loamy ^ind the proportional value 
winch the grass at the tune tire •■ced is ripe, bears to the giass at the time of flowering, 
js as II to 12. Young of Lssex observes of this glass, that it flourishes wejl on any 
moist soil, and sliould be sown chiefly v^itli a view to sheep, for it is not so good for 
Ollier stock ; many acus of it have been cultivated on his farm for sheep, and it has 
answered well when kept close fed. Marslial, in liis Midland Vountiesy mentions it as 
a good grass for cows and other cattle, but bad for horses. In his Ruial Economy ^ 
Yoihshircj he, however, condemns it altogether. 

5666. According to Sinclair, of Woburn, it appears to be generally disliked by all 

sorts of cattle. The produce is not so gicaf as a view of it in the fields would indicate ; 
lint bung left almost entirely untouched by cattle, it appears the most prpducUve part of 
the hcrl^e. The hay which is made of it, fiom the number of downy hairs which 
cover the surface of llie leaves, is soft and spongy, and disliked by cattle in general.** 
1’he Woburn experiments lead to the conclusion that the //olcus mollis is a better hay 
plant than tlic species here noticed ; but as that is a more durable perennial it is less 
fitted for the tetnporary jiurposcs of tliis section. * 

5667. The culture of these grasses maybe considered tlie same as that of rye-grass, 
which was discusstd when ^treating of clover ond rj e-grass, (5540.) The scfeds of all of 
them are sold by the principal seedsmen, or may be gathered on grass-fields, or liedgc ^ 
wastes, by women or children at an easy rate. 


bfa provided ft'* fa $( \ 

It si fica d ur luBCudaj^4 
and white clover « 


SuBsrcT. 2 . TaK or /lay Grasses of permanent^ Duration. 

5668. No permanent grass has been found equal to the rye-grass for the purposes of 
convertible ^lusbandry, but oUiers have been selected which are considered superior for 
hay mendowa, 'Fbe plSncipal of tliese are tlic fescue, fox-tail, and meadow-grass. ^ Agri- 
culturists, indeed, arc not all agr|gcd on the comparative merits o| these grasses with rye- 
grass ; but ^ere are none who do not consider it advisable to introduce a yiprtion of each, 
or mdst of tW^e species along with rye-grass, In laying down lands to permanent pasture. 
'Flic nutjdtive products of tli)^ grasses, of perennial ^e-grass, and of that singular grass 
flori^ are tlius given by Sir H. Davy ; — 
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In too Facts. 


Byslomatlc Name 

Lngllah Name 

a 

Whole 
qbafttvof 
<)Oiul leoi 
niitiltiVe 
mattir 

r 

ItfULilaRe 
or starch 

Sictha 
rme mat- 
ter or 
sugar 

ntrtten or 
albumen 

bztfttct or 
matter 
rendernl 
intolubld 
duthig ova 
poratlon 

Festuca Zohkcea {fig 790 c) 

Spiked fescue grass 

19 

15 

2 

■■ V> 

2 

//olrus odorktiis 

Sweet <ceiit<d soft grass 

82 

72 

4 


6 

Aiithox&nthutn vdrnum 

Sweet scented vern^ grass 

50 

43 

4 


3 

iflopccCirus prat^nsis (rf) 

Meadow fox tail grass 

33 

24 

*J 


- 6 

PoA fertihs (p) 

t ertilc meadow grass 

78 

65 

6 


7 

trivikhs (f) 

Roughish meaelow grass 

m 

20 

5 

_ 

6 

Cynosurus cnstHtus 

t rented dog s t iil {,rasa 

35 

2S 

J 

mm, 

4 

1 blium penfiiiie 

Perenni il rye gross 

j‘) 

2h 

4 

mm, 

5 

dgciiatiii stolonftcra 

hiorm 

4 

4& . 

5 

1 

» ' 

I loriii cut in winter 

7<» 

61 

8 

^ 1 

3 



5G60 Of the fes( ue g> (ns, thcic aic tlirct sptcics in the. I nj^licst estimation as meadow 
hay grasses, viz the intadow, tall, and spiked feseuc (/14 790 a, 6 , t.) 

5(rO r/ic r prat nsis {a or the nionlow or fertile ft cue j.r'i loiind in most nili ineulows and 
pa turcfi in Liighnd, vml n, higlily gr ttclul to every close iij lion ot gtock It is more jn elomaiul tor 1 eying 
down neadows than my otliir species cxec) t the rye prihs lly the Woburn experiineht'., the veluo of 
this pr isb at the tune the stcdisrpe is tc th it of the f,r ibs it the time ot Howe ring, as b to IS I he Ions 
which is sustained by leaving the erop ot this gi iss till tlie seed be nj e is very great That it lobCb more 
of itb wcignl in drying at this stage of growth, than at the time of flowering, perfectly agrees with the 
defineney of nutritive matter in the setalcr p in prr|»ortjon to that in the flowering crop the atraws 
being sueeiilent in tlje tonne r, they constitute the greitest part ot the weight, but in the latter they are 
comparatively withered and dry, eonsceiuei tlv the leaves e nstituto the greatest part ot the» we ght It 
may be observed here, that theic isagreatdifleieiiee between straws or haves tint have been dried after 
they wore cut in a suecuknt state ami those whieh are diicd hy iiiture while growing Ihe funner re- 
tain all theif nutritive pe we rs , butthelitter if tom| letely dry very little if any 

5671 Ihe MU 01 tnf itth JtiCHt nfffss / i/wr i elatior / 7/ is e losclv allied to the prat^nsis, 

ftrom which it ehfJers in little, except that it is larger in every respect Ihe produee is neirly three times 
that of the F prite nsis, and the nutritive powers of the gra^s are su])erior, in direct proportion, is 6 to 8 
1 he PTeportional value which the grass it the time the seed is ripe bears to the grass at the time of flower 
ing» tk aslSl«to ’’() ^The proportional value whieb the grass ed the lattermath bears to thatol the crop, is as 
IbtoiiO, andte Ihe grass at the time the seed is riiie as 12 to 16 inverbc Curtis observes, that as the seeds 
of this plant, when cultivated are not fertile, it can only be introduced by parting its roots and planting 
them out, in this there would, says he be no | re it dilht iilty, provided it we le likely to answer the ex- 
pense* which he is stmngl^f opinion it would in < ertain t ists , indeed he has often thought that meadows 
woulel be best tunned by pRliting out the routs of gr isscs, and othi r plants, in a re gular manner , ind that, 
however singular bueh a practice may appear at pTe»>ent, it will peob ibly be ndopteil at some future period 
this great advantage would, he says, atte id it, n <ious weeds might be more easily kept down, until the 
grasses and othe r plants had established themselves in the soil 
JTJ2 Ihe *piked fetcue gravr, or darnel fescue grass (It si ica toh'iccH J c)y rcsemble^s tJie rye grass in 
appearance, and the tall fese ue grass in the* infe rtility of its se eels It i^consitlered superior to rye grass 
t ntner lor hay or permanent pasture, and improves 111 proportion to its tgo, which U the reverse of what 
mces place with tnc rye grass 

567 J. meadow fox^tatl grist (-c^lopecunis prat^nsis, rf) is found in most mca- 

; and when the soil is ncitlicr very moist nor vkry dry, but in good heartf it is 
very productive. It algo does well on water meadows* Sheep and horses seem to have 
a greater relish than oxen for this gnss. 

Jpi the Woburn experiments^ it was tried both on a sanely loam and a clayey loam, and the result 
gave neady three fourths of produce greater from a clayey loam than from a sandy soil, and the grass 
fftgn tbe^tter is comparatively ot less value, in proimrtion as 4 to & The straws produced by the 
lumdy miijire deficient in number, uid in every respect less th^ those from the clayey loam, which 
w^itl account tbr the unequal quantities of the nutritive matter jRilbrded by them, but the proportional 
vatuit' in which the grass of the lattermatii exc cc>d8 that of the crop at the time of flowering, is as 4 to S a 
iflIfIbrtBiMe which a^ars extraordinary, when the quantity of flower stalks wbj|«h are In the gross at the 
tipoe ^ fipwermg is considered 1 isthe Anthox^nthum odor itum the prcmorttonal dlftbrence b^ween the 
firju# ^ these orops is still greater, nearly as 4 to ^ , in the /’ba prat4nslfithey are e4U|l , but in all the 
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latter ^K^BiiiiggraiSQseKperimentk Upon, the flnwenng straws of which resemble those of the >Aopeehrus 
pratdiisis, or Anthox4nthitmx)docktum, the greater proportional value is always, on the contrary, found iit 
the grabs of the flowering crop Whatever the causi may be, it is evident that the loss sustaineil by 
taking the crops ol these grabscs at the time of flowering is considerable The proportional value whicn 
the grass at the time of^owenifg btars to that at the time the seed is ripe, iS'as 6 to 9 Die proportional 
value which the whole of tlie lattcihaath crtfi bears to that at the time the seed is npe, is as 9 to 9 , and 
to that at the time of flowering, proportpmably as i3 to Next to the fescue, this grass is in the 
greatest reputation for laymg down mowing grounds , but it h Mntortuiiatel> subjet t to the rust in some 
Situations * 

%1'i Of the mettd<m<itrassihhre are two spec tes in esteem as hay plants, the smooth.stalked, and roughish. 
These plants compose the greater part pf the celebrated Oreheston meadows near Salisbury, and also of 
the meadows near Edinburgh 

|}()76 the peat at imootft stalked rneadoto pass, tb^spear grass of Amern a (i*ua prat^nsis, el, is dls- 
tinguishcd by its height, smooth atem, aqd creeping roots Acoording to Sole it is the best or all the 
grasses its foliage begins to shoot and put on i flue verdure early in the spring, but not so soon as some 
other grasses Every animal that eats grass is fond of it , while it makes the best hay, and afihrds the 
ru host pasture It iboiinds in the best meadows about Layeock and Chippenham, and has the valuable 
property of abiding in the same land, while most other grasses are continually changing According to 
bOine It delights in rather a dry than i moist botl and situation, on which account it keeps its verdure 
better th in must others in dry seasons , but it thrives most luxuriaiitlv in rich meadows 

5b77 Jly the JVobwn eipinmcnis, tiic proportional value in whuli the giasb of the lattcrmath exceeds 
that of the flowering eiop, is i-* (J to 7 Ihc grass of the seed irop, and that of the lattcrniatli. are of 
equal V tine 1 hw grass is, tht n lore, of least value at the time the seed is ripe , a loss of morO than one 
fourth of the laliu of the whole crop is hu^t iineel if It is not cut till that perieKl , the straws are then dry, 
and the root-Iraees m a sickly (k^ivmg state thobC of the lattcrniatli, on the contrary, arc luxuriant 
and healthy 1 Ins spceies sepds forth flower btalks but once in a season, and those beii^g the most valu. 
able part of the plint lor the purpose of hay, it will, from this circumstance, and the suppuor vilue of the 
griss of the lattennith, compared to that of the seed crop, appe ir well adapted for permanent pasture 
It wis of this grasb that the American prue bonnet, in imitation of Leghorn, was maiiufaetured by Miss 
Woodhouse 

ji)7H III rouifhxsh meadow p ass (P a trivi\Us / , /' delights in moist, rich, and sheltered situations, 
whin it grows two feet high, and is very pruduitive By the Woburn experiments it appears that the 
iirnportion il \ aliie in whic h the grass of the scid crop exceeds that at the time of flowering, is as 8 to 11 
I he proportion il value by whu h the grass of the lattcrniith exceeds that of the flowering crop, is as H to 
12 , and that of the seed crop, as 11 to Here, then, is <ii satisfai tory proof of the superior value of the 
trop at the tunc the seed is npe, and of tlu lonsequent loss sust lined by t iking it when in flower , the 
prodiur of eieh crop being neariv lepial Ihc defiiumj of hav in the flowering crop, in proportion to 
th It of tht seed cron, is very striking Its superior produce, tl e highlv nutntiv e powc rs which the grass 
soims to possess, aim the season in whuh it irrivts at perfection, are merits which distlfliguish it as one of 
the most valu ible of those grasses whuh afltet moist ruh soilb ind sheltered situations but on dry 
exposed situations, it is altogether inconsideiablc , it \e arl> dimimshts, and ultimately dies off, not uiifrc. 
quintlt »n the spacWof four or five years 

‘>679, 7 he above are six of the best Jhitish pas^esy for either ehy or watered meadows. 
Tlic seeds of the meadow fescue, lo\-tail, .viiel smooth and rough meadow grasses may 
be had from the seedsmen, and they aie sown in miious proportions with the clovers and 
rj e-grass. The seeds of the two sorts of meadow grsss aie apt to stick together, and 
rtqiiiie to he well mixed with the otlieis before being sown, Ihc tall and spiked fescuo 
gi isses, having a number of birrcn flowers, arenotpiohbcin seeds, and they are therefore 
seldom to be got at tlie seed-shops, though Uiej may occasionally be had there 
gathered from pi mts in a wild state. 

'iGSO. Js adapted for particular soils and sitvalionsy tlie tailor 

Timothy, floiting fescue, and iioiin glass, have been leeominended , but it cannot be 
sriid tint the*- opinions of cultivators are uiiammoiis in tlieir favour. Timothy has 
eerf nnly been found to answer well on moist, peaty soils, and in several cases fiorinalso. 
5681, The cat's tail or Timothy grass (Z^hleunipiatensc L,,Jig 791. a) is a native plant, 



and found both in d>y and moist soils. It w as first brought into nodcc by Timqthy 
Hudson, about 1780, i^ho introduced it from Carolina, wherait was in greftt repute. 
On mpSat rich soils it is a prolif|j5 grass, but late; on dry soils it is good for ijttle, and 
for culUvation lyi any way is disapproved of by Withering, Swaine, Curdsy and ot|ierfl, 
ns having rto in which it is not greatly surpassed by tlie ^iopcchrus prat^ds. 

568 $ the Iffahumespe^^eittiy however, preient this grass a» on^ of the mwt profifl^r hay 
four drachms of the onrav^anorded seven drachmisof nutritive matter. Ihe nutrltifb powers of the 
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straws simply, therefore, exceed those of the leaves, in the proportion of 28 to 8 , the nutritive powers of 
the grass, it tin time of flowering, exceed thoj»c ot the gr iss at the time the seed is ripe, in the proportion 
ot 10 to Ai , and the iiutntiie powers of the lattcrrnjth, tliose of tlie grass of the flowering crop, in th< 
proportion of 8 to 10 Ihe coinpirativc menu ot this grasa will, A'om the above particulars, api>t.tr to 
be very great , to which tniy lu added the abundance ol fine foliage that it produces early in the spring 
III this re spec t it is inferior to /*ba ii.rtilis and i^>a angustit^lia only I he v iluo of the straws at th( time 
the seed Is npc, exceeds thatot the grass at the time of flowering, In the proportion of 28 to 10, a circuin. 
stance which raises it above many olheis , tor Irom this projicrty its valuable early foliage may be dtp is 
Hired to an advanced period of the seison,»vithout injuiy to the crop ot hay, treatment whic h in grasses 
that send forth their tluwenng str iws early in the si ason would cause a loss of nearly one halt in the value 
of the crop, as clearly pioved by former examples, and tins property ot the straws makes the plant 
pieiiliarl) desiiable lor hiy In moisl and peaty smIs it has iii various instances been lound highly 
productive 

^ The Jloating festue grass, Festutn fluitans 6), i*. found ui rich swamps, tbpccially 
in Cambritlgeshiro, where it is said to give the pee iihar flivour to Cottenham and 
Cheddu choesL. It is also found m ditches anel ponds in most ports of the country. 

'll St It ts pmtfi/t/d louitd by rt ry dtscript on of stocky lut exeepting hogs and ducks, and geese 
eigerlj <lcvoiir the scesls, which ire am ill, but very sweet and nourishing Ihcy aic colli ctenl in several 
puts ot (Tinnin> and Poliiid, under the iiimeot muiiia sieds {\rhitadin)^ and an esteemed a dcluaty 
111 soups imlgruelb Win n groun 1 to me il, the\ mike brt ad ve ry nil inti nor to th it tVom wlit at llie 
bran is given to horses that h ivc the worms , but thi v inuat he Kept from wuU r for some hours afli rw uds 
tr(L o, and ottnr water lowl, are very fond ef the suds So also ne tisli tie t ni particular, thrive in 
those rners where this gi iss grows in j Icnty It has I cen recoinmeritlcd to be sow 1 on me ulows tli it 
almit tiooting, biif (uitis justly rrm irks that the tide teseiie will not flourish CMcpt in Jiiidthit ts 
const intly under watei, or converted into 1 1 o^, or sw luip 

5fiS5 The tiatei mutflow grass (Poa irpi ific i, c) is foiinel eliicfly m maishci, but will 
grow on strong cHjs, and yield, as the Wolnirn experiments prove, a pioeligious produce, 
llowenng from June to September It js one ot tJie 1 irgest of our grasses. 

*3081) la the ftiis of Camhii fui r, 1 i/ir ln\fin , &e , immense tracts, lint use I to be overflowed and 
to proilutc iisiliss arinilie plants, anel whuti, ^houf,li drnnecl h\ mills, still ret m mueh moisture, tie 
(oiLied with this gi iso, whuh lu t o ly affords riih , istui i^c in summer, hut lorms tJie ehief part i f tin 
wintei/Kider It has i powerfullv eicc] n^roet, tnd b irs Ireqiunt inowuit, well It is sometime s tut 
thrice in one st ison nt ir Hie Ih lines It gie w n t only m lorv moist j round, but m the w ite i itself , 
.ind vnlh eat s till burr leid, ^ c , ston lills i p 1 1 h and on isions Ihein to require fruiuent e leinsing 
In th s respect it Is i torni d ible pi int iven in sliwiiv is In tin Isle ef I lytlievile iiise tluschv m 
instrument called a b at , which i in ii m redler, with a i umber < t pice (set iron, hi c smdl spaeles, h\i 1 
to It, this IS elraATii u]> iii 1 down tin rner bv hr s w ilkitif, along the bink, and tiars up the plints by 
the loots, which float, iiul ire e iriicd down the str am llu glass w is, lioweier, cultivateel at Wubuiii 
on a strong teineious elay, and Molded eonsuleial le [i duei 

')G87. Ihe Jionn glass (-.^grostis stoleiiufci i d) is i very common glass botJi in wet 
ami dry, rieh and poor situations 1 ew plants ipp ir lo he moie under the infiuente of 
leieal ciicurnst mces than this griss On elij soils it is vvoitli nothing, but on rieli m irl 
sods, and in a moist sod, if v\e may put eouiidenee in the accounts given of its produce 
ill lielanel, it is the most v iluihle ot all heihage pimts 

^o88 Tt Vrt<tjirst biou^ht into entice h/ Ri hatdson in J809, and subsequently extolled, and its 
culture detailed in vaiious pamihl ts b} the same gcntUman J appi irs to be cxeliisivciy idaitedfor 
me ist peit sods or bogs In Ihe C dc f 4 it idtui it ts said, On mtre boi,s, tlu tionn yields igunt 
weight ot herbage, and is, jiihqs, the most usilul j I int th it Itnsean pioduei Ae cording to S r II 
Daw the torin } lass, to 1 c niperhitnii reepnres a moist iliinite or awit sod , and it grows luxuriantly 
in M Id el i>« uiitiUe 1 lor other grasses In light sands, and in dij sdn itions, its prodi ee is nineh interior 
as to quantity uid quality He saw lour sqii ire yirdsol liorin gress (ut in the endot J iiuiary, in a me nlow 
e\( lusnely apf ruT iiati 1 1 1 the cultivat on r t tn rin by the Couiite ss of Ilardwi k(, the sod ol wliiehisa 
damp stiff clay 1 he y alhirded twenty eight poun Is « 1 fc t Itr, ot wliuh oik then in 1 p irts affeirele (iMivty 
tour paits ot iiutntiic matte r, eonsisting nearly < f out sixth ot sngai, an I live sixths of mucilage, witJi a 
little extractive III itte r In another e\{ eiiuient, te ui squire yards gave twenty ^cyLll pounds of ertss 
Lady Hardwicke has given in account of a trial e f tins grass, whi re in twenty three mdeli eows, and one 
young horse, besuUs a luiinbe r ol \ i^,s, were ki pt a tortnight on the pro Inee of one icre On the Duke of 
ticdlord 8 lini), at Maulden, tionn hay was pl iced in the racks heloie horses, in sin ill distinct qu mtities, 
altoriiatuly with common hay , I ut no decided prcterencc ti r cither was ni inifistcd by the liorscs in this 
trial lioriri his been Uied in the higldinds ut S otlinel, and i premium awarded in 1S21 fni a held ot 
three acres plauteel on liiul prcvioiMy worth very little, at Aipm, in ArgyUshiit (//g/%/ Voc Jtans 
vol VI p 220 } Ha' tea has ilso been made tiom tionn, and luand uset\el in rearing calves, being mixed 
with oatmeal and s«^] nraed mdk (Ibid p Zti) 

5(>80 l/uic ain th r specus ff \friodiSf as the ^4 pil sti s an i ripens, and some yanctus of the 4 
Stoleinifcra, that on common stills art little dilfcient in their nqe irance and prejicrties Irom llonn On 
one ot these, the n irrow leaved t reeping bent { I btolonUera vir angnstif ha , the ftdluwmg remarks are 
made in the account of the Wtibuin cxpciirnei ts “ 1 re»m a e ire till ex iminatiem ol the orexping bent 
with narrow leaves, it will doubtless appe ir to pesses^ merits well worthy ct ittcntion, thouch perhaps m t 
so great e they have been sunposed, it the n ituril pl ic\ of its growth an I h ibitu be iinparli illy taken into 
the account, trom the coucfiant nature of this grass, it is denominated eemch gr iss, by pr ictie.i1 men , 
and from the length Oi time that it ret iins tlic vital power, alter being tikcn out of the soil, it is called 
squiti h, quick, full oMifc, ' &c 

6l/t0 7 ht culture qfj inn is difleront from tl at of either grasses 1 hough the plant will ripen its seeds 
on a drj sod, and these seeds being very small, a few pounds woald be sulhcicnt for in icre, yet it is gciK- 
^ r illy pwip igated bv stoJoncs or root shr ots lie ground being welkpulverlscel, firceel from weeds, and I ml 
iito rtich beds or r dfccs as the cultivator m ly Hiink idvis ible , small drills an Inch or two deep, and six 
or nine niche's asuwlcr, are to be drawn along its <urfaeo, with a h ind or horse hoe, or on soft lands with 
tho bod rak& In the bottom of these drills, the tioiin bhoota w hether long or short n of no conscqucni c j 
are laid h ngthways, so that their ends may torn h each other, and then lightly covered with a rake, and 
the tfuMace rolleel to remit r it tit lor the seytlii In six months the whole surface will be covered with 
vexdurc, and if tlie planting be perforineii early in spring, a large t rop may be had in the following autumn 
Any season will answer for planting, but one liki ly to be follow ed by showers and heat is to be profe rred 
Tfiovu who wish to cultivate this gross will consult Dr llKhardson*s Aew; Issay on Fioitn Orass (1813), 
and also the 1 ai trier's Magazine tor 1810 It Our opinion ib, thitiicithei florin, Timotliy, nor floating 
fiaeuo, IS ever likely to be cultivated in Ilntain , thougli tlie I itter two may perhaps succeed well on the 
bogs tiid moist rich soils ot lielanel, where, to seeeaid the influence of the soil, there is a moist warm 
chfrab 
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5891. /i miynber (rf other species of tali ffrasses, well adapted for meadows and hay 
nuvkin;', might be here enumerated j but we have deemed it !>etter to treat only of the 
most popular sorts, of whicli seeds may be pureliuscd, all the others of any consequence 
will be found in a tabular view (Sect.# HI.), ocioinpanied by a summary statement of 
then products in hay and aftermath, nutritive matter, and general cluractci. 

5802. 7'lie prepat ation of the soUj and the soiling oft usual meadoio glasses, difTer in 
nothing from those of clovei and rye-grass alieady given. The after-tieatment of diy 
meadows, including the making ot nahit il hay, will be found in the sue reeding Chapter 
on the manage tnent of grass-lands, that of wateicd mcaelows was naturilly gnen when 
ti eating of tlieir iorinntion. (4431) * 

Sect. II. Gta<tses chit Jit/ adapted fur Pa stura^e, 

5693. In treating of pastinage grasses we shall make a selection of such as have bieri 
tiieei to some extent, and of wliith the seeds aie in the couisc of eoininereo. On soda 
111 good condition, and naturally well constituted, no bcttir glasses can be sown for 
jiasturage than those wc ha\e destiibed as tall glasses for hay-rnc idows , but foi » irlj 
and late jiasturage, and secondary soil., tlicrc aie others nine}! inoie* suitable. 

T/n pasluie piasics fi» rni Jy/ ashit agt on all soils are the Aiithox iiUhum odorMum, /AUub 
Ofloi»\tus, Avhn'i [iiihc bcens, and Poi uinui 

5 (*)» 7 hi. paduit glasses Joj litc hiibagi on all so/A arc chiefly tlie different speLies of yfgrosti'. iiid 
i’Jilfeum , , , , 

'iWJO yV/r fiaitui ( gi V fot pool c i n con iai // 401/4 aie the C\ noshrus enst\tus, I , sh ca diinuvcul i and 
oviin. Pi s roinprfessi, rribt iti, and in^ uhlUbli 1 

';897. 'J he giass(<{ Unit af'ad most nutnliu malla m tmli/ spring, aie the fo\-t ill 
gi iss ind tlie scinal glass, the foiiiiea has hceii alieidy ineiitiomd as one of the best 
Il ly-gr isses. ^ 

OOJ& Phi svict sccntid 1 inal ass (Antho\ uithum odorMum, fig 7h2 a is common in almost all 



a« *1 psUure grass, op such soi’s is ire well fitted for its grumlli , such arc peit I ogs, a 

*^**^ 03 ” 7 ny oat gi ass (/is bno pubi sn ns, ft), icc ording to the obiirn experiments possesses se\ oral 
good qinhties, wh.c h rftoinmi tid tt to p n tic nl ir votii e , it is hmly, earl) , and more produrtive than m 1117 
Sthcri which affect s nular sods . nd situ itu ns Us growth after 
although it docs not aft nn to i qicit Unf,th if It t growing, like the P a 

slalkB but once in a season, u.d if appo irs w cU 1 Uulati d for perm mint pastuie on nth hght sods 

5700 7 he an/itial im adoirg ^nnui, < ) is the most common of all grasses and the least absolute 

in its habits It is almost thf oiilv f. rass tint will grow in towns and m ir w orks wht re the smoke of coal 
alKiunds Though a.i annu 1 grass, it is found m most mcidow. and pastures piri>ctu^ly flowering, 
and allbrdtng an early suett lieib ige, rthshed b) all stock, and of ^s S**-/^* 

to man It hardly leuuires to be sown, is it spungs up every whi re ot itself Howeier, it may not 
amiss to sow a few pounds of it per acic whtiectr jenatual pisture (not Iny) is the . .. 

•701 7 /i< Me Uni grass (^giostvs vulg\ns, rf) is one of the most common f r i-.sts, and, ni tording to the 
Wobun/ex/wrimcnts, one of the t irliest llie 1 piliibtris is iitnrly as earlv in producing its ioliage, 
thouah both flower late, and neitlur is very prolifu either in bulk or nutritive matter 

rhe nanoto leave d nundow gi^s (Pea angustifblia, e , though it flowers late, yet ** 
for the earlv arowth of thtfleav Ch A ccording to the W ohm n experiments the It av cs attain to the length 
of more %aif twelve inches btloic the muuflc ot April, and art soft and succulent In May, Imwevir, 
when the floww-stalks mnlvt the.r «m.carento .t « to IhS 


whole . 
time the 


ph t ™ in th*' sreat dehciency cf prcKiuce in the crop jt the 

fie seei is noo. being then one half less than at tht time of the flowt ring of the grass 1 hough this 
s begins in tEc atrawn, the kaves suffer most from its effects, being it the time thi seed is ripe com- 

u oegiiiB III cue. on. own, n J- .t » nl flin nTnt\ fnv miminiT. ftTlll thev 



tJSwt'of *i'y 

prat^Dsis, ylvtoa tlWior, and /»ri luua hUoreus, all gras^'.cs 0! a coarser kiml 
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5703 Tht beu natu) al fia^tures of FmftamU examined carefully during varioua periods of the season, 
were found by Miuldir ol Woburn to coiiitibt of the tollowing pi nits — 

i41o| ec. inii ] rat nsU J*] l^iim t ritt.iis I ici i lu n Snnua 

ryl » ifl n^rnta Anthroxilnthu ii wlordtum / olluni iterj^nne i4\enat’Tatdns!s. 

J tin « )>r it<.iibi-> HSl LU a\enicuus 0r inub ar\Lmls (fiequent) 

ihtse affonl the principal grass in the spring, and also agrcit j art of the summer produce — 

^v(<na fl V bTer s I nt m durlflscula ffllcisl f itiis Ldthyrus ^ r itdnsls* 

iiorJoiin I rateii e Moa triviKl s TiU i m iiraldnse 

C>i i UT IS cilst It « I* a I raidnsl^j • Trilul ii n n'l ens 

Ihtae yit-id jirodiiLC princtpallj in summer and autumn — 

^ h Ikx Vill(.rilum /lt,rustu tol lifcra ind j akutris Tr/Uciim ripens 

Thest vegttatL with raoilt vigour in autumn — 

ilsirtn il Is H r <1 /'JaTiiacjo 1 \ ic oiatt Aiime* AcetAsa 

The first and list of those plants iro to be considered injurious, and the other is of little value as 
hrrbige (1/(7/ Cr/nf/t tfth ^d edit 1 

5704 I At ahoip intxime sown at tht nt" of fain or fiie bu hcls to the acre, on well prepared soil with- 
out tom or othtr trop of any kind, could h irdly I iil r f i rtdiieing lxi ellont pasture in the tollnwing year, 
and (( r an indefinite iienod Hit he t time ft i sow ng is Inly or August, as spring sown seeds are apt to 
hiiflcr with tht droughts of Time and July 1 ilteeii ot the dim ^s art to be had from the hoed shops , 
and all of tluni rn i\ he g ithtrcd tioin intur il pistiin s, onbespokt fnn eollectors Sintlair of Wobuin, 
li ivn g intcud into the scO-d ind nnrsirv busintas and having evprtssid 1 ib intention to ilevote his par 
titular attentio i to su])i l>mg the publ e with gris^ an 1 othtr aviuultural bteds, » ill probably render bUth 
seeds more tominun in romineree ( Idit In/ Lot mad ^ Sow, an i Stnclaii ) 

570) Of laii pnstinc f^ias 16 the tlilleri nt spcciis of cit’s-iiil (Phlcum) and btnt-grass 
(--/grostis) are the thief, and cspte I illy tilt liinofhy ind fionn griss Ihc glasses, Sir 
II. Daw observes, th it prop ig ite themselves by stoloncs, the diffeicnt spci it s ot ^/giostis, 
supply pasture till oiighout the vct* , md the toiieiete si]>, stored up m their joints, leii- 
deis them a good food even in winter 

570G Of pastu/c gtassts fo) infoior toi/v one of the most dm able is the dog's-tail grass 
(Cyuosurub cnstatiis, 791 «) T^iis is a veiy tominoii grass on dry, clayey, or him 



surfaces. It is one of the best grasses for p irks, being highly relished by the South Down 
sheep and deer. 


5707 Tftr hard ft setft grass (JV^/dfO duiiiixula, 5) is me ot flu best rf the dwarf sort-, of gnsscs 1 
IS grateful tc ill kinds of ( ittk li m b an veiv I ml of it , it W< bum they trop it tl )sc to tin loots, and 
iiigicet the Itsf <a ovln i iml J / » / r 1 1 , wliiih gr m it ntigu us to iL it is pri 9 <nt in mist good 
me dovib and pi tiirts, md, with 7 ovliia is. tin btst for Jiwne 

5708 Jhe 1 cstm i gi but r , iml h idtffito/ > ( f , gicatly leseinbJc the hard fetue, and may be con- 
eukrtd equally desirable as pesture and lawn grisMs 

57W The j/(/ior af grass ( -fv Ina H ivi b( i ns) is very gtm rally < ultiv ated, and appe irs, from tht Woburn 
experiments t( 1 1 a very v iluabk grass loi j ihtiire on i cl lyty coil 
5710 Of pastufc gf asses fui injtnor ioUs and njdand sduattonSt ono ol the prmnpil is the ftsfica 

ovina, or sfu op s fescue 
grass Og /•>!- a) Ihia 
grass Is lueuliarly 
ada])t( d for hilly bhtep 
p Sturts It IS ii low 
d V 1 1 grass but ro- 
ll I It 1 by <dl kinds of 
( ittk Aruording to 
Siuliir's cxpcritna, 
“ on dry soils that arc 
me ipiblc of producing 
the larger sort*, this 
should form the pnn- 
cipd co-op, or rather 
the whole, for it is 
seldom or m vtr, in its 
natural state, fbund 
intimately mixed with 
others, but by itselt 
5711 JheVdaalp)na 
(5), AlMectiruM alpi- 
* nuf, and Aira aespt^ 
(c), mMta 

(d), and mfntma, and Agrdsits humtha and vuigoria, are all dwarfmountain grasses, well adapted for hilly 
parks or lawns 
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5712. On, Vie culture of these ffvasse^ it is unnecessary to enlarge, as it must obviously 
be the same as that of rye-grass or any of the others. 

5713 The chitj difficulty la to get the seed in mfflcient quantity^ for which a pood mode is to contract with 
a seedsman, a year bi forehand, for the quanUty wanted With all the pasture f,rasses, e\( ept the last class, 
wc should recommend at least hall the seed to be that at the perennial rye-grass , and we think it should 
also form a cnnsidcrabk part of the seeds used in laying down ill meadows, exiipt those for the aquatic 
or stolonifcrous grasses Ihese, it they thri\e, are sure to i ik and destroy it, and therefore neither 
rye grass, nor any other grass, should ever be sown with limotliy grass or fionn 

5714. Thtfirmalion of grassy surfaces hy distrilmhng puces of turf oicr thorn has long 
been practiseci in gardening, in levelling down raised, or filling up hollow, fences, and 
in otliLi cases of partially alteiing a grr-^sy suJface. 

5715 It ta said to haxe been ffid usid in agriculture by Whitworth, of Acre house, I incolnshire • 
and in 1812 it wis brought forward on a large scale by John Blomftcld, of Warhain, in Norfolk a tenant 
of Coke s Blomficld pi inted eli ven acres in this w i> An ac rount of the proc c sa, w hit h la styled tiana- 
pl cnting turf, or inoculating I ind with gi^s, li is bet ii published by 1 rancis Blaikie, Coke s steward (On 
thu Conveision qf At abb 1 and into Pasture ^ 12mo, 1817 ) ^ 

JliU. An abstraitof the ptocias ti ansplantinj' turj^ and an opinion on it, are thus given in The Code 
oj Aqt u ulhn t A pie< e of good clean, sweet old turf, w Inch ought piini qially to consist of fibrous-rooted 
pilots, IS cut into 6inall pieces of about three inches square, and plutal alxiut six iiiches aiurt on the 
surface of ground prepaud for that purpose In this w i> one acre of turf will plant nine acres of arable 
land Ihe pieces of turf should be carefully placed with the grass side ujipermosl, and the plants pressed 
well into the ground No more tui f sliould be c ut, earned, and spieid in any one cl ly than is like fy to be 
planted before nieht If the ti insplmted turf is found defiiient m any parlieular sim^cics of fivounte 
pi lilts, as wliite clover, ponmincnt red t lover, tlic seeds of those pi ints should be sown upon the young 
pasture iii April When the grjuiid is in proper temper (betiveeuwct and dry) the pasture should b| 
frequently well pressed down by he ivy rollers, which will eau-.o the plants to extend themselves along 
the gre unci r itlu i than rise into tufts, w huh otherwise tliey would be ipt to do No stoi k should be 
initted to iced u| on the tr iiiapi inted pastuu in the fiisl spring or suiimii r, nor until the grasses have 
perfect d end shed their seeds Indeed the p islui mg sliould be veryTnoderate until the mother crass- 
plants ind then vouiig progmy h ive united and termed i eoini act turf The expense of this ojicration is 
about ill lOs per stitutc acre, without inikiiig my .^llow true foi the elurges incurred by summer 
fallowing the ir ihle 1 ind on vvJiich the turf has lx m trail pi mted , nor for the year s rent, poor s riles 
.iiid taxes fer tli it yt u , noi foi icstoring the 1 iiicl wlieiue tlie turf jilants were taken, to its previous 
state Ihis plan seems to be well < ih niatc 1 to promote the improvement of lif,ht soils, not naturally of a 
grassy n iture , lor the grasses and tlieii roots being e ne e lornud on a nth soil, will probably thrive uflcr. 
wards even on a poor one, is they will dciive a consider ible pi oportion of tlicir iiourishment from the 
atmosphere tot lij^ht and gnvtlly soils, then (on, wlieie leimamnt pistuii is desirable, the plan can- 
not be too strongly iteoinmended nnd il it weit fotinel to an \ ir on peat, iftor the suif lee wag paie^ 
for the reception of the |)1 inta, and burnt to \ nmiote tluir gre vvth, itwi old be i most vain ible acquisition 
to sheep faiiiK rs III m tny districts ol the eouiitiv 1 hus f ir Sir John Siiiehir , but. Ire in fae fs rmted by 
Sinclair ol Woburn, it appe iis to lx i j 1 la of little oi no merit, nid only brought into notice by its 
novelty {11 G /f ab »d toil -IJ), 4 i ) 

Sfct. III. demiai luu (f llu Ptuluciy Usis, C/iaracfe), and Value of the pi incipol 
Unlidi Giassi s, aieoidin^ to tht lit suit </ John Unit (f Didford\ Experiments at IVobum* 
5717. In all pcnnnncnl pastuu s, Sii II. Dav) obsei ves, ii itiiie lias piovidecl a niixtiue 
of vaifoub grasses, the pi od lice ol winch dille is it diflerent seasons. AMieie pastures 
are to be made aitiliuall}, such a mixturt ought to be imitited, and, perhaps, pastures 
superior to the natuial ones ni ly be foiined by selecting due pioporlions of llrose species 
of grasses fitted foi tile soil, which afloid lespeelivtly tlie gre itest qu unities of spring, 
bunmiet, Intemiath, and winter pioduce, i lefereiiee to the results ol the Wobuin 
experiments, lie aelds, will show that such i plan of cultivation is very practicuble. 

5718 Ihi manna m uhuhthisr expiiimt nis u iieconlm*td — “ Spots of ground, each 

ront.annng tom sepi ire teet, in the glide n it burn Abbev, weie enclosed by boards in su h a manner 
that there vv as no 1 iter il lonnniinu ution betwem the e nth inikididby the boarus, and that ot the gar. 
dtn 1 he soil was removed in the sc cnek sun s end new soils, supplied , or inixtures of soils were made* 
in them, to turnish is f ir as po sil Ic to the difllreiit gi aese s those se iIs w hie h«ee in most t ivoiirnble to their 
growth , a few varieties being idopted loi the purpose of isccrtaining the effiet of different soils on the 
aame plant The glasses were eitliei pi inted or sown, end tlicir produce tut and ceilketed, and diied at 
tbepioper seasons, in summer and autumn, by Sine I nr, Ilis Grate s gardener for thepuriioseof ekter- 
minhig, as far ati poshibk , the nutritive powers ol the diflerent spetiis, equal weights of the dry grasses 
or vegetable substanees were aeted ujion by hot w iter till ill thilr soluble parts weie dissolveal , the solu- 
tion was then cvapori#ted to drvncss bv a genllc he et iii .i piomr stove, and the iiialter obtained carefully 
weighed 1 his port of the pi ex css was like w I'-e re iidui ted w itii much address and inte Ihgeiicc by Sinclair, 
by whom all the following «fet ids and e dcuhitions arc lurnislicel Jht dry extnets supposoel to tor*- " 
the nutritive matter of the grasses, we re se nt to rne for cheime al examination 1 he e ompcMition of 

of them 18 stilted minuti ly , but it will tu k und from thcgencral i one lusions, that the moile ol deteimi 
the nutntivf* power of the grasses, by the quantity of m itter (luy lontaiii soluble iii water, is suflici' 
accurate for all the puiposes of agru ultuial iiivesligation ' {Agr (hit/i npp'\ 

5719 7 At UadingitsuUsqf thcM (xpainunts wt h i\ e e ndeavoured to present in a tabular view , fai 
details will be found in the yiaragraplis (antecedent and posterior'! referred to in the first enliimn Oi 
other rolumns of the table, it may be j^served, that the height is given more by a guess than moasiiriA 
and after the appcaranc^f the planw m a state of nature or medium soils It i 

height of the plants waattt iiuluded in flit published details ihe time of flowering is given as it took 
place at Woburn , on which it is observed, that “ to decide positively the exact pe nod or season when a 


IliailSCU, AS.VUIUI1IU Ml UIV »iHI»nvn ... , ... wv - •»*> ...v-...,- ... . ....... 

5720 The so/fSy as denominated in the column devoted to them, arc thus described Ist, By loam, la 
meant any of the earths combinod with iteH.aycd animal or vegetable matter 2d, Clayey loam, when the 
greatest proportion is clay Jd, bandy loam, when the greatest proportion is sand 4th, Brown loam, 
when the greatext proyiortion consists of decayed vegebible matter 5tn, Rich black Iffamif when sand, clay, 
animal, and vegetable matters are combined m unequal proportions, the clay,greatljr divided, being in the 
least proportion, and the sand and vegetable Wfttcr in the greatest The terms light sandy sml, light 
brown loam, Ac., are varieties of the above, as e&prcMcd. U he abbreviations of the names of booka and 
native xods, with all abbreviations used in this work^will be found explained in the General Index. 
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{Handy pastures 
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Han ly sill 
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Moist ptnres 


Man light snn soil Mi il ws 
111 wii wndy lo irn < 1 is t v j asl urea 
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( I isey ] istiuruH 
i^aitflv soil ( layey postures 

I J Ight sandy snll < > lyt y pasture* 
n ht sandy Hiil Htituiy 

*s Hilly Mill ‘'and) } asturci 

Clayey loam Vrabk land* 

1 ight clayey loom Arabk lands 

I ightsondy Ixim Ho id sides 
I Ight sandy Mill Mai<ith(iii places 


I iglit sanity soil 
Black bandy soil 
Ml nil soil 
I Ight Mndy so 1 
f layey loam 
1 layey hnm 


Peat ^(S 
Sandy lutsture* 
Fultmted fields 



It hfSbitdi, Mi4 the* nutritive tK>wera It apMora b poaaesat joined to its early growth, are qualities wMth 
strongly recommend it to further trial ^ o * i 

JfJS4L leatucaj^uura Curtta— The pooportfonai value ^ which the graai at the time of dowering 
exceeds that at the time the seed is tiw la as d to 12 Tne proportional dtAbrence jpi tjie value of the 
flowdinng and seed crops of this grass la dlrqctly the reverse of that bf the preceding species, aha ai^ids 
another strong proof of the value* Qf the straws iir grass which la intended for hay The straws 
time of flowering are of a very succulent nature, but, flrom that period till the sc^ bo per^ted, th^ 


towards the period of riiiening the seed, they bocomc Arm and suiculcnt , after that period, howover,jthey 
rapidly dry up, and aiqiear little better than a mere dead substance 
2735 Festhcagfa^ia Wither B — Tlie proportional value which the grass at the time the seed Is 
bears4o that of the crop at the time of flowering is as 5 to 8 The proportional vaihe which the gtolur of 
the lattermath bears to that of the crop at the time of flowering. Is as 2 to 8 , gnd tp that; of the 
the time the seed is ripe, u ‘is 2 toS* i he general appearance of this grass is very similar to that oTtM 


57Jfl Fasthea rubra Wither B —The proyiortinnal value which the grass at the time of flowering hshm 
to that at the time the seed lb npe is as 6 to 8 1 his species is snuller in every respect than the nre^ifig 
The leaves are seldom more tlian from tlircc to four inches in length , it aifec'ts a soil similar to that 
favourable to t))e growth oi the t niira ovliia, for which it would be a profitable substitute, as ft Will 
clearly appear on a emnpanson of their produce with each other The proportional value which thegrals 
of the lattermath bears to that at the time the seed is ripe is as 6 to 8, and is of equal valine Witl^ the grass 
at the time of flowering « 

£737 j^esthca op\na L B — The dry weight of this species was not ascertained, because the smallness 
of the produce renders it entirely unfit for hay 

5738 1 esthca cdtnbi u a llud — J his species is ne-irly allied to the Icstvca ovlna, ftom which it dlflbrs 
little, except that it is larger in every respect Ihe produce, and the nutritive mitter wrhlch It aflbrds, 
will 1m found superior to those given by the F ov n t, it Hit} irc broiiglit into comparison 

57 J9 Btdmus (/$ jnf/rus Curt lend (B matiiticnsts t of P 1140) — Ihis species, like tlie FeffiiiM 
cambnea, is strutly annual , tin above is therefore the prodm c fbr one year , which, if compared with 
that of the least productive of the perennial gris&es, will be found inferior, and it must conseqnently be 
regarded as unworthy of culture 

5740 Pdtf aneusUf ha With 2 — In t'le early growth of the leaves of this species c f Pba, there is a 
striking proof tnitcirly flowciiiif, in gnsscs is not always connected with the most abundant early p'^ 
duce of leaves In this respect, all the species which li ive already come ‘Under examination are griatlyr 
inferior to that now siiokeii of file culms are most valuable fur the manufacture of the finest straw 
plait 

5741 cW/ior Cult (Hf/cwr aimdrctf? E. of P U*’’?) — This grass sends forth flower straws 
during the whole season, and the littcrmath contains nearly 'in cciual number with the flowering crop 
It IS subject to the rust, but the disc lac dots not make its tipearance till after the period of flowering, it 
affbets toe whole plant, and at the time tlie seed is ripe the leaves and straws are withered and dry Tbia 
accounts for the superior value of the latteimath over the sti d crop, and points out the propriety of taking 
the crop when the grass is iii flower 

5742 Poo elahn Curt — Ihe botanic 'll characters of this grass are almost the same as those of the 
jftina elktior, differing in the want of the awns only It has the essential character of thf Ifi Ici (florete, 
male and hermaphrodite, c ilyx husks two vaivcd, witii two florets) , tiid since the Jvbna elatior is now 
refemad to that genus, this may with certiiiity be considered a variety of it 

5743 he^sthea duttmcula 1 B — Ihe proportional value which the grass at the time the seed la ripe 
bears to that at the time of flowering, is as b to 14 nearly The propoitional value which the grass of the 
lattermath iKars to that at the tune of flowering, is as a to 14 and to that at the time the bted is npe aa 
6 to b Ihe atiovc pirticulars will confirm the favour iblc opinion which was given of this grass when 
apeaking of the Aordcif rmis, and f gUbra (57o3 and 5735 ) Its produce in the spring is not very great, 
hut of the finest quality, end at the time of flowerinj, is considerablt If it be compared with those affect, 
ing similar soils, such as POa prate nsis F sf ca ovlna, {ee cither considered as a grass for hay or perma. 
nent pasture, it will be found of greater value 

57441 Miltum rjf sum — 1 his spceics in its natural state seems confined to woods as its place of growth , 
but the trial that is hero nu ntioned conflrros the opinion that it will grow and thrive in open exiiosed 
fituationa It is remarkable for the lightness of the produec in proportion to its bulk It produces fhliage 
early in the spring in cons dcrablc abundance, but its nutntlvc, ]>owerii appear comparatively litUe 

5745 Pea maimima K B •.^Ihc proiiortional value which the grass of the lattermath bears to that at 


the time of flowering, is as 4 to 18 

5746. Ar u» tiiMis h, B — 1 he proportional value which the crop, at the time the seed is npe, bears 
to that at the umc of flo vering, is as 4 to 0 

5747 Brotnus muthjloius E B — Ihis species is annual, and no valuable properties have aa yet been 
discovered hi the seed It is only noticed on account of its being frequently found in poor grass lands, 
and sometimes in meadows It appears, from the above particulars, to possess nutritive powers equal to 
some of the best perennial kinds, if taken when in flower , but if left till the seed be ripe (which, ftom its 
early growth, is frequently the case), the crop is comparatively of no value, the leaves and straws hitSSj^ 
then completely dry 

5748 Festtua loltdcea Curt I ond Phe proportional value which the grass, at the time Of flowentig, 
bears to that at the time the seed i^^ipe, is as 12 to 13 , and the value of tne lattermath stands in pri^ior* 
tlon to that of the crqaMKt the time of flowering, as 5 to 12 , and to that of the crop taken at the time the 
Bead la npe. as 5 to Ihis siiecies of besitua greatly resembles the rye ^a^8 , 111 habit and plgce of 
growl^ , It has excellences which make it greatly superior to that gross, for the purposes of either hay or 
permanent pasture This species seems to imiirove m produce 111 proportion to its age, winch is directly 
the reverse of Zhlium perdnua 

574ft Pda cnatbta Host, G A —The produce of this species, and the nutritive matter that it aflbtda, 
are equal tp those of the^esruca ovlna, at the time the seed is ripe they equally delight in dry toils- Itm 

S reater imUe of grass, In proportion to the weight, with the cora^rative coarseness of the foliage, reAd<m 
De i*ha crMtIlta inferior to the Fegtuca ovlna ^ ^ . ...... , . 

5750 FeMhca £. B (A/ggaf4r<M ci^dtus E. of P 1118 }— This specie^ Is strictly annual} It (a 

likewise auldeot to the rust 1 and, the prodUM^ng but little, it rdnks aa a very inferior graat 
^51 Festtioa ctUamirta k B — fhe prcxM^onal value winch the grass, at the time theaclhd ft ri|i4, 
bean to Him kt the time of floireiint, ft aa rjfw 1$ Tbft grast| at taaa already been remarked, prodtto4a 
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paIEt hi; 


flomciimcs neany ai;9iroys, me seca or mis ^rass cne cauw oi uiw uisrasc •toihb w w uirnmnni . ■■ 

denominated rlnow by some , it appears bv the seed swelling to three times its usual sue. In length and 
thickness, and the want of the corrle Dr Willdenow describes two distinct species of it nrst, the simply 
claiuB, wniih is mealy and ot a dark colour, without any smell or taste , secondly, the malignant clavus^^ 
which 18 violet blue, or blackish, and inCemally too has a bluish colour, with a itetld smell, and a sharp 
pungent taste Bread m idc from gram affected with this last species, is of a bluish colour, and when 
eaten, produces cramps and giddiness *' 

5752 Bidmus bttorim Host O A — The proportional value which the grass, at the time of flowering, 
bears to that at the time the seed is ripe, is as 6 to 14 Ihis species greatly resembles the preceding, in 
habit and manner of growth , but is infertor to it in value, which is evident from the denciency of its 

E roducc, and of the nutritive matter aflorded by it, The whole plant is likewise coarser, and of greater 
ulk in proportion to its weight Ihe seed is affected with the same disease which destroys that of the 
former species 

57jJ Fc»tiica Jluiians Curt f^nd {Glt/cet ta flhttant F of P lOtiOl— The above produce was taken 
ftom grass that had occupud the ground for four years , during which time it had increased every year 
It appears, therefore, contrary to wnat some liave supposed, to be capable ot being cultivated in perennial 
pastures 

57 >4 Foaf^rtiha Host, G A — If the nutritive powers and produce of this species be compared with 
any other ot the same family, or such as resemble it in habit and the soil which it aflbets, a superiority 
will be iounU, which ranks this as one of the most valuable gr isscs Next to the P6a angustifblia, it pro. 
duces the greatest abundance of early foliage, of the best quality, winch fully con vsates lor the compa- 
rative lateness ot flowering 

5755 Ar^iado colon ta Hort Kew — The strong nutritive powers which this grass possesses reconu 
mend it to the notice of occupiers of strong clayey lands which cannot be drained Its produce is great, 
and the foliage will out bo denomin ited coarse, if compared with grasses which afford a produce equal in 
quantity 

575tj Hifrdeum ptatense E R ~The specific characters of this species arc much the same as those of 
the Poa ffrtiliB, differing in the compressed figure of tiic straws and creeping root only It the prmluce 
were of magnitude, it would be one ot the most valuable grasses , for it produces foliage early in the spring, 
and iwsscsses strong nutritive powers 

5757 Avena flavifscena L\xxt Ixnid {Tnatlumfiaveacenal^oiF 10(30 ) —The proportional value which 
the grass, at the time the seed ii ripe, bears to tli it at the time of flowering, is is 9 to 15 The proper, 
tional value which the grass of the littermaUi be^is to th it at the time of flowering, is as 5 to 15, and to 
that at the time the seed is ripe, as 5 to t 

a7j8 R>5mns aUrilts E. B — fi4 dr of the flowers afford of nutritive matter 2 2 dr The nutritive 
powers ot the straws and leaves arc, therefore, more than twice as great as those of the flowers Ihis 
specie's, being stnctly annual, is ot comparatively little v due 1 he above paitieulars show that it has very 
considerable nutritive powers, more th in its name would imply if taken it the time ot flowering, but i£ 
left till the seed be npe, it is, like all other annuals, coinpaiatively ot no value 
57 Hu/cus m6lln — (ddr of the roots atlurd ot nutritive matter 5 2 dr The proportional value 
which the grass, at the tune the seed is ripe, bears to that it the tune ot flowering, is as 14 to 18 llie 
above details prove this gr iss to have merits, which, it compared with those ot other species, lank it with 
some of the best grasses ihe small loss ot weight whieh it sustains in drying might he expected from 
the nature of the substaiie c ot the grass , and the loss ot we ight at each period is equal i he grass aflfords 
the greatest quantity of nutritive matter when in flower, which makes it rank as one ofthoselicsC adapted 
fur hay 

S7f»0 Vt aft rtiha vnr ^ Host, G A — The proportional v due w Inch the gra^s, at tlie time of flowering, 
bears to tliat at the time the seed is rqie, is as 12 to 20 The proportional value whlih the grass of the 
1 ittermatli bears to that at the time ot flowering, is as 0 to 12, and to that at the tune the seed is ripe, 
as 6 to a J 

57bJ FAltum nodi aum Wither —This grass is inferior in many respet ts to the Phl^um prat^nse Tt 
IS sparingly tound in me adows. t roin the number ot bulbs which grow out ot the straws, a greater portion 
ot nutritive iifutter might have boin expeetvd Ihis seems to prove th it these bulbs do not form so valu- 
able a part of the plant as the joints, winch are so conspicuous in the f*lil6um pratiinsc, the nutritive 
powers of which exceed those ot the P noddsum as 8 to 28 
57(>2 Agt oitia vu/gut is W ither — 1 his is one of the most common of the bents, and likewise the earliest , 
in these resp< cis it is superior to di others of the sarat f iniily, but inferior to sever d of them in pioducc, 
and the quantity of nutritive matter it affords As the spec les of this family are generally njeeted by the 
cultivator, on account ot the lateness of thi ir flowering, ind this cireumstaiiee, as has already been ob- 
served, does not always imply a profiortion d lateness ot foliage, their comnirative merits m this respect 
may be better seen, by bringing them into one view, as to the value of thetr early foliage 

Tht appartni D{f}rr€we rhar m t tint The apparent Diffhrenet Thetr nutr9Hv» 

If Itme J otoert of Tim Fumn 

rifgtdstis mlgkns - Middle of April • . 1 2| Agrdstit ntves •> Three weeks Ister - . S 

IMWOiktrA One week laur - . aS JiUorUls . Ditto ditto . *3 

stoknitcra 7 wo ditto • . -32 jr^iwnt . Ditto ditto . .3 

raaVna Ditto ditto . ] a mexl^kna Ditto ditto . . S 

strlcta - Ditto ditto * . 1 ^ faeeicuUirJi > Ditto ditto . t 


5763 Vdntcum sangwnale E. B —1 his species is strictly annual , and fyom the reltilts of this trial, iti 
DUtntivc powers appear to be very inconsiderable 

5764 The grasaca which qffin d the beet cnlnia/or straw plait are, according to Sinclair, as fu^ow — 

rerhtatharmaot ati Putiua ovlna, duridvculi, and Aor KaattoUt Aftrdktis canins, faiciculArii, csnlpa mfitics, 
defCSroils, JVdrdiiB strftla stolunirtra anipMiiri lia, Btolonifera crbtkt^ dlbo, strfctii, 

JprueaUe ( ynoAfiruii criathtux PAn anfcuillfhlln ffirdeum rCiKnii PAancmoTklis anKvutfoHa ^ 

Antboxdnlhuin odorliiiitn, A||rv»tU lolkta, H{Ua (ertal gnutee ^Vheat, qielt wheat, m, and eats h 
vdhU flardsfttu, and Tutgkrfs mutica. Arena pulidacens, tee* b*i sown on poor mIIii, and cut green and bleaohed, twt 
lAM haiarufihyi' found infodor to the above grasaca for the finest plait. 


57rtl£ The period for eaUtfng the culms is when they are In bloss^ They ns bleached by pouring 
boiling vfider over them, in which they lemaln ten minutes, and are afterwards $l^d on a grasg-pjot for 
fievan m eight days Sinclair found that by letting the culms remain in hot water from one to two hours, 
duty two or three days* bleaching was required Wht n bleached, they are taken up, washed clean, and inv 
in a toioist state in a close vessel, where they arc subjected to the Aimes of burning sulphur ibr two hovin 


iWeamwin fobr days as perfectly blenched as those culms which were scalded and Ideaehed aAghi days on 
The texture of the straw was not hi the least injured 1^ theae processea Tb« appila^m Of 
ilphureous acid gas to the mbtstened culms, even fjter sealimig and bleaching on the grasi^l^ ip 






3^ VI. . v^Aifoyr i^akpa m 

5766. in the the straws »houl4b«|Aalte4M>e4:«V4t9f 

ymy of common JBptguah Bjdit-Btraw plait In tho Engli«b pUtiti the straws are flattened iiy a liuap 
hand-mnl made for the purpose i but the Leghorn plait naa tlie straws worked without flattening; a^ 

B rassure U applied after the pl^t is made. It is essential that these two {mints should be observed 
hose who wish to rival the onest Leghorn roanufocture. By reversing the connnonniode of plaitipg, tho 
fingers have a much greater power in tijfnly and inUmately knitting the straws , and the round or un* 
fla^ned state of the straws aHojvs of their being more closeli|[ knitted,— a circumstance that gives an 
appearance similar to the real Leghorn pla|f^ (Idid,) The varieties of wheat or rye already mimtioned 
(5a'i2. and 3057.) are now generally considered far preferable to any of the forage grasses foe toe purpoifW 
ef straw plait* 


Chap. VIL 

Management of Lands permanetuly under Grass* 

5767. In every country by far the greater jyroportion of perennial grass lands is the work 

of nature: and it is not till an advanced pciiod in the pro^iess of agriLulture that much 
attention is paid to their management. But as the extension of tillage, planting, and 
the formation of parks and gardens, limit the range of tlie domestic animals, their food 
becomes more valuable ; and it then becomes an object to increase it by the culture of 
roots and artificial herbage on some lands, and by the improved management of the spon- 
taneous productions of otlicis. In a highly cultivated country like Britain, therefore^ 
those lands retained in grass either are, or ought to be, such as are more valuable to the 
owners in that state than they would be in any other. Such lands naturally divide them- 
selves into two classes : those which arc fit either for mowing or pasture ; and tliose which 
ore fit for pasture only. • 

Sect. I. Perennial Grass Lands Jit for mowing, or Meadow Lands* 

5768. Under the term meadow, wc include all such lajid as is kept under grass chiefly 

for the sake of a hay crop, though occasionally, and at particular seasons of the year, it 
may be depastured by the domestic animals ; and we usually include under this term the 
notion of a greater degree of moisture in the soil, than would be thought desirable either 
for permanent pasture or lands in tillage. Where hay is in great demand, as near large 
towns, and especially if a good sjstem of cropping is but little understood, a great deal 
of arable land may be seen appropriated to hay-crops ; but the most valuable meadows 
are such as are either naturally rather moist, or are rendered so by means of irrigation. 
There are three descriptions of these meadows : those on the banks of streams and rivers ; 
those on the uplands, or more elevated grounds; and bog-meadows; and each of these 
kinds may be stocked with grasses, cither natuially or by art, and may be irrigated by 
one or other of the diflerent w^atcring processes already described. * 

5769. Biver-mcadows, or those wliich are situated in the bottoms of valleys, arc in 
general by far the most valuable. They are the most productive of grass and hay, yielding 
sustenance for cattle through tlic summer and the winter, and producing an everlasting 
source of manure for the improvement of the adjoining lands. 

5770. The soil is deep, and cotnmonly alluvial, hav Ing been deiwuted by water, or washed down from the 
adlolning eminences ; the surface is even, from the same cause; and, what is of consuU lablc importance, 
it has a gradual declivity or surfare.draiiiage to the river or stream which almost Invariably flows in the 
lowest part ot every valley, and which u cb»ential to this description of meadow. Uhe princi{)al defects 
to which sucli lands are liable are, the ixizing out ot springs towards their junction with the rising lands, 
and the inundations of the river or stream. The former evil is to he remedied by undcr.drainiiig, and the 
latter by embanking. Such meadows are generally stocked with the best masses ; and their culture con., 
sists of little more than forming and keeping u{icn a sufficient number ot surfaco-gutters or flirrows to 
carry ofTthc rain-water , rooting out such tufts of rushes, or bad grasses and herbage, as may occasionally 
3p|>eat , destroying moles, and spreading the earth they throw up ; removing heavy stock whenever their 
ibet poach the surface ; shutting up, bush-harrowing, and rolling at the commencement of the growing: 
season ; and finally so adjusting the mowing and pasturing as to keep the laud in good heart without laying 
on manure. 

5771. The most suitable meadows for irrigation are of this description ; the necessary drains and other 
works are executed with greater care, and with less exiiensc ; and the management, as we have seen 

is also comparatively easier than in watering sloping surfaces. 

5772. Upland meadows, or mowing lands, are next in value to those of valleys. 

5773. The soii is either naturally good, and well adapted for grass, or, if inferior by nature, it is so 

situated as to admit of enrichment^y ample supplies of manure. Of this last description are the upland 
mbiidows or hay lands jUf Middlesex ; which, though on the most tenacious, and often stony clays, are yet, 
by the abundance of mftfiure obtained ftrom the metropolis, rendered as productive as the best upland soils 
employed as hay landa The roots of perennial grasses, whether fibrous or creeping, never strike deep 
Into the soil ; and tlius, deriving their nourishment chiefly from the surface, topudressings, of welLrotted 
mknurb, repeated on the same field for centuries, form at last a thin bhwdc stratum among the roots of 
th e g rass, which produces the most luxuriant cropk ^ 

The eulture (f upland meadows reuulrcs more attention and expense than that OfMleysi being 
more dUncult to drain, and requiring reguJin* supplies of manure. The rncgular surfhee of uplimds it apf 
either to eontaln springs or to stagnate the surtoce water ; the first produce marsh plants and cearM 
hefttage, gM the latter destroys or weakens whatever is growing on the surface; and encourages tbegiewto 
af Bbth evils are to be remedy Inr toe obvious resources of drainage Moasls a very eoin„ 

esew bfieiny to grass lands, and Is only to be efq^tually destroy by rich dressings of mamure. * 
and top.dressings of lime and salt, have been recommended for destroying it; but there is no j 

/M 3 w 
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which It can be subdued and kept under, but by adding strength to the grass plantS) and thereby enaWng 
them to suflfbcate their enemy Moss Is never found on nch lands unless they ate completely shaded by 
trees. Besides mole hills, upland meadows, when neglected, are frequently troubled with ants, which 
Ibrm litaps or hillocks of grass and earth, more injurious and more difflcult to get quit of than those of 
moles The mode of taking moles is a simple operation, and will be described in the proper place, 
that of destroying ants is more complicated and tedious, and, being peculiar to grass lands, shall here 

ffJlo Ant kUiat or hahUattofna^ are injurious to meadow lands, by depriving the farmer of a crop in pro. 
portion to the surface they occupy, and by int[?rfering with the c^rations cu rolling and mowing ihey 
consist of little emincmes, composed of small (lartirlcs of sand or earth, lightly and artflilly laid together, 
which may often be computed at a tenth part, or more, of old grass lands In some places, where negll. 
gence has suffered them to mulUply, almost half the land has been rendered useless , the hilts standing as 
thick together as grasa-cocks in a nay field and what is very surprising, this Indolepce Is defended by 
aomc, who affirm, that the area or aupcrhcies of thch land is thereby increased , whereas it Is well known 
that very little or no grass ever grows thereon, and, therefore, if the surface is increased, the produce is 
proportionably decreased 

G77iJ Inoidir to itntovc ant htlh, and destroy the insects, it has been a custom in some places, at the 
beginning of winter, and often when the weather wis not very cold, to dig up the ant-hills three or four 
inches ^low the surface of the ground, and then to cut them in pieces, and scatter the fragments about , 
but this practice only disseiniiiates the ants, instead of destroying them, as tliey hide themselves among 
the roots of the grass for a little tune, and tiicri cc llect themselves togi ti c r again upon any little eminence. 
Of which there are great numlicrs ready for their purpose, such as the circular ridges round the hollows 
where the h 11s stood bcl ire It is, there fne, a much belter metlu el to cut tto lulls entirely off, rather 
lower than the surface of the land, and to let them lie whole at a little distance, tli their bottom up. 
wards , by tins means the ants, which arc known to bo very tcnaci ins of their abodes, continue in their 
habitations until the rams by running into the r holes of communiiatiori, and stagn iting in the hollows 
formed by the removal of the hills and the ftosts, which now readily penetr cte, destroy them If a little 
soot were thrown on the places, and washed in with the rams, it would jirobably eontnbutc greatly to the 
intended effect Ihc hill>i, whi n rendered mellow by the fro!>ts, may be broken tiid dispersed about the 
land By this method of cutting the hills, one other advantage is gained , the land soon becomes even 
and fli for mowing, and the little eminences being removed, the insects are exposed to the wet, which is 
very disagrc cable an 1 destructive to them. It w iitid, perhtps, be a better practice than th it of suffering 
the hills to remain on tlic ground, to collect the pirt** of them which have been j aud off into a heip, in 
some convenient place and then form them into a compost, by mixing i jKirtioii of quick June with them 
In wet wcitlicr these insects arc apt to see uinuK i heaps of !>indy jartules arooiif, the gress, called by 
latlourerb urunt hills, which quu kly t ike off the enige of the scythe ihese lulls, which are very h^ht and 
cornprcs^ible, imy be eonvcii ently removed by frequent lieivy roJlmj, 
fi777 In the Noifitk mode of( uttiriff and bm nt ig ant hdlSy the prot css is, to cut them up with a heart, 
shap^ sharp spade or shovel, in irregulir lumj s of from ten to filteen inches in diameter, and from two 
to five or SIX inehei thick Ihese are to lie turned the gra^s t,i k downwards, until the mould side is 
thoroughly dry, and then to be set the grass si k outwards*, until they arc dry enough to burn Ihe firo 
maybe kindled with hrubhwood, ind kept smether ng, by laying the s>ods or lum|s on gradually, as the 
Are breaks out, until ten nr fifteen luSifis c f ashes irc raised in one lie ip, which the workmen formerly com. 
picted fur a shilling or eighteen pence e ich k ad of ishcs 1 he | hces flrom which the hills have been re 
moved may be sown with grass sccxla BehuUs the destruction of the ints, this is a ready, though by no 
meins an ccon miical, way of r using manure, and in some eases ought not be neglected, on grounds wnere 
such a process is required 

5778 What ta calhd “ g Iding ant htlt\ is thus described —With a turfing iron make two cuts across 
the hill at right anj,k8 to each other then turn baek the four quarters thus obtained from ott the hill, 
leaving it bare , nc xt cut out and throw to i hbtance the interior c irtb of the hill with all tiic ants, turn, 
ing their w inter s hoard of pre vision, as well as all their cxe vated aboelc, to the very bottom Now return 
the quarters of tuif to tluir former place, treading them down to form a basin to hold the winter s rain, 
which will prevent the settlement of any new colony of the ants, and they, being thrown on tlic surface. 
Will perish by the frost 

57/9 IVher^ grass I mds are SitfficU nVt/ rolled with a heavy roller once or oftener every year, no ant. 
hills will ever be formed greater than the rolk r can ce mpre s and consequently no injury will be sustained 
In this, as in most other eases of disease, uroitcr regimen is the best cure In domestic economy, various 
directions are given tor destroying bugs, iiee, and other vermin , but who ever had any to destroy, who 
attended properly to cleanliness * 

5780 Ihe surface qf some crasn lands that have been long f oiled is apt to get into that tenacious state 
denominated hide bound VVlicn this is the cabc, scarifying the turf with a plough, consisting only of 
coulters, or harrow teeth, or, in preference to all other implements, with Wilkic or Kirkwood s brak^, 
ao that the whale surface may be cut or t irn, is to be recommended I hat tenacious state, rolling tends 
to Increase , whereas, by scarifying, the surface is loosened, and the roots acquire new means of improved 
vegetation Ihis operation seems particularly useful, when it precedes the manuring When hay land 
of a retentive quality is depastured by cittlc or h< rses in wet seasons, it receives mucli injury from their 
feet, and becomes what is tcchnirally c illcd poached Fvery step they take leaves an impression, which 
fills with rain wat< r, and then the hole stands full like a cup Ihis wetness destroys the herbage, not only 
in the hole, but that also which surrounds it. while at the same time the roots of the grasses.as well as tlio 
ground, are chilled and injured No gooil farmer, therefore, will permit any cattle to set a foot on such 
land in wet weather, and few during the winter months, on any consideration Sheep are generally 
allowed to pasture on young grasses in dry weather, ftom the end of autumn to the beginning of March i 
they are then removed, ami it rarely happens that any animal is admitted till the weather be dry, and the 
surface so firm as to bear their pressure without beii g i>oachcd or injured 

5781 In manuring Upland meadows, the season, flic sort, the quantity, and the frequency of application 
are to be eotisldered 

5782 WHh regm d to the season at which manw e should be apjdted, a great diffbrcnce of opinion prevaUt 
asidlbtig the farmers of Pngland In the county of Middlesex, where almost all the grass lands are pre. 

served for hay, the manure is invariably laid on in October {.Middlesex Remrt, p 2^4 }, while the land is 
sufficiently dry |o bear the driving of loadcHl carts without injury, and when the heat of the day is so 
tnoderatod as not to exhale the volatile parts of the dung Others pr efer applying it immediately after 
the hay.timo, flrom about the middle of July to the end of August, which la said to be the ** good old tinie^ 
Sburd qf Agriculture, vpl iv p. 138 ), and if that season is inconvenient, any time ftom the 
loginning oricdliruary to the lieginning of April {Dickson s Practical Agriculture, vol ii p 915 ) U Is, 
however, too common a practice to carry out the manure during flrosty weather, when, though the gnuind 
is Botrut up by the carts, the fertilising parts of the dung arc dissipated, and washed away by the snow ana 
rffins before they urn penetrate the soil 

5783l Thdfe searceig my sort qf manure that will not he useful when latd on the surface of gfwt 
grwasds , buf« in general, those of the more nch dung kinds are the most suitable for the older B<|rt of 
•ward lands , and dung, in composition with fresh vegetable earthy substances, the most usefUl in the new 
leys or grass lands. In Middlesex it is the practice of the 4)est farmers to prefer the nehest dung they can 
and saldbkn to mix it with any sorttd’ earthy material, as they And it to answer the best with tlgal4 
to the quantity of produce, wbidi is the princiiNii object in view, the eultirators depending chieAy ^ tl^ 
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thelv bay in tbel^iMlon tnarketa. It 1« tbe piractioe to tum over the dung that It brought htm 
Xofutpnin a totevaUe itate Of rottenneM, once chojmog it down in the operation, M aa to be In a 
mii^dig atato of ioenest when put upon the lend. It ia neceaaary, however, that it ahould be in a nume 
rotten and reduced atate when applied in the spring, than when the autumn la chosen for that purpose. 
(Dnntnm'a Practicai AgriaUture, voi. u. p. 915.) 

57H4. Same interesting experiments hang been made with d^ffbrent kinds qf manure, fbr the purpose el 
aacertaining their effbeta, with regard to the quantity and quality of the produce on different kinds of land, 
fourteen lota, ol half an acre each, were th us manured, ami t he grass was made into hay, all as nearly alike 
as possible. Tne greatest weight of nay was taken ft-om the Ifr manured with horse, cow, and daughterhouee 
dung, all mixed together, or each about an equal quantity. It lay m that state about two months] and 
was then turned over, and allowed to lie eight or ten days more, after which it was put on the l|md beltoro 
it had done fermenting, and spread immediately. To ascertain the quality of the produce of the diffbrent 
lots, a small handful ffrom each was laid down on a dry clean place, where there was little or no grass, and 
SIX horses were turned out to them one afltv'* anotherf In selet‘ting the lots, there seems to have been Iltde 
diffbience of taste among the horses ; and all ol them agreed in rejecting two lots, one of which had been 
manured with blubber mixed with soil, and the other with soot, in both instances laid on in the mCnth of 
April preceding {Lancashire Report, p I.'IO et seq ) 

5785. The proportion cf manure that is necesnary must, in a great measure, depend upon the circum- 
stances of the Land, and the facility of procuring it In the district of London, where the manure li of a 
>ery good and enriching quality, Irom its being produced in stables and other places where animbls am 
highly led, the quantity is usually from tour or five to six or seven loads on the acre, such as are drawn 
by three or four horses, in their return from taking up the hay to town. {Dickson* s Pract Agr, voL IL 
p.91d 

.5786. Manure is laid on at intervals of time more or less distant, according to the same Circumstances 
that determine the quantity of it Though theic are some instances of hay grounds beanhg lair cn^s 
every year during a length of jears, without an> manure or any advantage from pasturage, except what 
the after-grass has afforded {Man^hai's Riview of Repot U to the Boaid of Agriculture, p. 183. fVestem 
Depaitinent) , yet, in general, manuie must cither he allowed everv third or fourth year, in the land 
depastured one year, and mown the other; ** or, what is better, depasture two years, and mow (he 
tliird ” {Northumberland Report, pill) A succession of hay crops without manure, or pasturage, on 
meadows not irrigated, is Justly condemned by all judicious farmers, as a sure means of iro^iovertshing 
the soil 


5787. Bog meadows are the least valuable of any : they arc of two kinds ; peat bogs, 
and earthy hogs. • 

.5788 Pint bogs are situated in hollows or basins, which, fVom haMiig no natural outlet for water, and 
not being so deep or so plentifully supplied with that element as to constitute lakes, becomes filled up with 
aquatic plants and mosses By the dct.iy of these after a certain time, and the drainage and culture of 
art, a surface of mossy soil is formed on which some of the inferior grasses may be sown or Will spring up 
naturally In warm moist climates, and where the mould of the bog is rich, florin or iimothy grass may 
be found to answer , but in general the woolly •«oft; grass and cock’s-foot are resorted to, unle«>8 indeed lime 
be applict). or a coating of sand or earth, in whuh cases the clovers and lietter grasses will sometimes 
answer 1 hese bugs ai c in general too soft for pasturing any other animals than sheep 

6789. Farthy meadous are situated cither in hollows or on sloj>e8. '1 hey arc fonned by an accumu- 
lation of water 111 tne subsoil, which not hndtiig a free nass.igc in any one point, spreads under and filtrates 
upwards through a considerable extent of surface The grasses on such meadows before they arc dridned 
are chiefly of the sprot or Jfinciis kind , but by draining the quality of these is improved, and better kinds 
appear. Siuh meadows yield a considerable {iroducc of coarse hay, they abound clucfly in cold hiUy 
districts devoted to breeding 

oTOO 7'he culture and management of bog meadows differ in nothing essential from those of the river 
kinds A lighter roller is us^ iii spring, the greatest care is taken in eating down the latter grass, 
whether with small cattle or shetp , and in sonic lases. m very dry weather in siimmi'r, the main drains 
are dammed up for a lew weeks in order to stagnate the wattr, and supply the soil with moisture. No 
manure is ever given unless m the cose ol some cultivated peat bogs, which aie drcsscd.with earthy or 
•aline mixtures * 


5791. As branches of culture common to evert/ description of hat/ lands may be men- 
tioned, the hay-making, the application of the after-grass, and pasturage. 

5792. The making of natural or meadow hay h,ib been carried to greater perfection in 
tlie neighbourhood of London than any where else ; an^ it may therefore, witli great 
propriety, be recommended as an example to the rest of tlic kingdom. The following 
account of it is drawn from Middleton's Agricultural Sunny of Middlesex : 


5793. IFhen the gross is neatly fit for mowing, the Middlesex farmer endeavours to select the best 
mowers, in number proportioned to the quantity of hii. giass and the length of time it would be advisable 
to have it In hand , which having done, no lets it out, either as piece-work, or to be mown by the acre. 
In the latter way, each man mows from one acre and a half to an ai rc and three quarters per day ; some 
there are who do two acres per day dining the whole season About the same time he provides five hay- 
makers (men and women, including loaders, pitchers, slackers, and all others) to each mower lliese 
last are paid by the day, the men attending from six till six, but the women only from eight UU six* 
Fpr an extra hour or two in the evening, when the business requires despatch, they receive a proportionate 
allowance 

5794. The mowers usually begin their work at three, four, or five o'clock in the mommg, and continue to 
labour till seven or eight at nigiit ; resting an hour or two in the middle of the day. Lvery hay-maker 
is expc(‘ted to come provided with a fork and a rake of his own ; nevertheless, when the grass is ready, 
and labourers scarce, the former is ftrequently obliged to provide both, but for the most part only theiflg^ 
Every part of th^ operation is carried on with forks, except clearing the ground, which is done 
rakes ; and loading tnc carts, which Is done by hand. 


5795. rtrH iajf. All the graiM mown before 

Dm ihoming b tsddsd.ln wlMch great care is teaen thormighlT 
le teemen ev^lump, and tostvew lteyenWov«rall the ground. 
Bf tWs regular nt«Oiod of tedding grass for hav, the hay will 
he ofa move valuable quality, heat more equally In the staik. 
end will oonsoqueniiy not lie so liable to daina^ or Are j will 
ve of grratet quantity when cut into trusses, and will sell at a 
better i^ee | wr when the grass Is saffbred td He a day or ^o 
hcfiire It Is tedded out of the swath, the upper surface Is dried 


nine o'llock in into what are called single wind rows ; and the lest bpenthMi 
of this day i, to put It Into erass-codn. 

5796. bfcimd tbiif Thi. InismeHS of this day eannnences «i,th 
tedding all the grass that was mown the first dav after uime 


by the sun sad winds, and the interior part is not dried, but 
irjthsred, so that the herbs lose much, 

'^nUlty, which are very material clrcui — 

Is flnlshed, me hay is turned wflh the same deiigwe 


to duallly a 


sttmuian r end If, from the number of hands, they 

Mg able to turn the whole egefn, they do so, or at leitt aa 
bUicih df It «i tlhej cam Oil twelve or enesfnlcwk, at which ttepe 
Wg dUleh The Anst thing to be done after dinner Is to rake it 

3flVf 


tedding all the grass that was mown the first dav after nine 
o’clock, and all that was mown this day befhre nine o^oCk. 
Next, the grass coiks are to beweUShekm out Into sleddlM (or 
separate j^ots) of A\e or Ux yards’ diameter. If the nrop 
should be so thin and light as to leave the spares betwfm Ihqiie 
Btaddles rather large, such spaces must he immediately l^ed 
clean, and the rakings mixrd with the oOter hay, In order tb Its 
all drying of a niiif<»iu colour. The nest husn^ la M taia 
the stadiUes, and after that, lo tum the grpna that was lagihui 
in thb flint part of the morning, 6nce or twice. In thk 
described the first day. This should *3 he 

twelve or one o'oioek, so that the whole may He to ^ ^ 

the workqieoplQ are at dinner. After dhinsr, fh* ArsVWlf^l I# 
be done is to rake the siaddles Into double wlnd-irewa| nas to 
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nWf die flT«n Iota diiji|towind.ro«i I then the double iHnd* c»oUnd dondj, iiojMWt oT It probably wUl be flt to cArty* I" 

tops HR put Into bnatard corks , and ltatly» the wind mws era that cam, the first thlneeet idioat after dinner, le to rake that 
put into gross cocks. Thu completes the work of the second whlrh was in grasa-oocu last nlfd^t into double wipd rows, 
mj then the gnus wbioh was this morning spread from tlie swaths 

0797 Third 4m. The grass mown and hot sitread en the Into single wliid>rows After this, the nay which was last night 
second day, and also that mown In the oAify poit of this day, la In bastardkiocks, Is made up Into IViU*sicad cocks, and care 
first to be tedded in the momliig, and then too grass oim ks are taken to take the hajr up clean, and also to put the nkinga 
to lie spread mto staddlcs as before, and tbe cocks into upon the top of each cock. Nest, the double wind rows are 

staddles ot toa estent* Tliese Bifialler stoddUe, though last put Into bastard cocks, and tlie single wind rows into grass 
spread, are first turned, then those which ware In grtes^ocks , cacln, as on the preceding days 

and next the grass is turned once or twice befinre twelver one d7*)8 hvurth day On this day the great rocks, lust men- 
o’clock, when the ppopio go to dinner ns usual* If the father tloned, are usually carried before dinner The other oner- 
has iirovcd sunnv and fine, the hay whit h war last night m ationn ot the day are such, and in the same order, as before 
l*astard.rocks will this afternoon be in a prqter state to be car desrrtlied, and are continued ilaily until the hi^ harvest is 
Tied , but if the wealhcr shMMd, on the contrary, have been romplLtcd 

?79<) As general rnlest the grass should, as much as possible, be protected both day and night, aAfnst 
ram and dew, by cocking Care should also be taken to proportion the number of hay-makers to that ot 
the mowers, so that there may not be more grass in hand at any one time than can be managed according 
to the foregoing process This pro|)ortion is about twenty hay makers (of which number twelve maybe 
women) to four mowers , the Utter art <^ometime8 taken half a day to assist the former But in hot, windy, 
or very drying weather, a gro iter proportion ot hay makers will be required than when the weather is 
cloudy and cool it is pirticuUrly iiitcssary to guard against spreading more hay than the number of 
hands can get mto cocks the same dav, or before rain In showerv and uncurtain weather, the grass may 
sometiraeslie suftbred to lie three, four, or even fit c days in swath But liefore it has lain long enough for the 
under side of the swath to become yc How (which, if suffered to lie long, wouid he the case), particular care 
should be taken to turn the swatiis with the heads of the rakes In this state, ic will cure so much in about 
two davs, as only to require being tedded a few hours when the weather is fine, ptevtously to its being 
l>ut together and ( nrned In this manner hay may be m ule and ]mt into the stack at a small expense, 
and of a moderately good colour , but the tops and bottoms of the grass arc insufficientty separated 
by it 

58(X) The hav tediUng mnehtne has been invented since Middlefon described the hand process as aliovc 
This machine (ftg 372 ) is found to be a most important saving of manual iebour It is computed that a 
boy and horse with the machine will tod as much in an hour as twelve or fiflccn women The hay nke, 
which may be added to the same axle when the tedder is removed, is also an equal saving, and a requisite 
aceom{>animcnt to it, as whore few or no women arc kept tor tedding, there must necessarily be a defi. 
cienty of lakers I hese machines are coming into general use near London, where the price of manual 
labour is high and hands sometimes scarce They are also finding their way among the proprietors 
of extensive parks in all parts of the country, *as saving much labour in making hay from natural 
pasture 

080L Thtie aie no hay^tackd more neatly formed, nor better secured, than those made in Middlesex. 
At every va< int time, while the stack is carrying up, the men are employed in pulling it, with their bands, 
into a proper shape, and, about a week after it is finished, the whole roof is properly thatihed, and then 
secured frfirn receding any damage from the wind, by moans ot a straw rope, txtended along the eaves, 
up the mds, and on each side of the ridge Ihe ends of the thatch arc afterwards cut evenly below the 
caves of the stack, just of suffw lent length for the r^'in water to drip quite dear of the hay When the 
stack hapiH ns to be placed in a situation whu h may be suspected of being too damp in the winter, a trench, 
of about SIX or eight inches deep, is dug round and nearly close to it, which serves to convey all the water 
ftom the spot, and renders it pcrfedly dry and secure 

5802 Dating the hayharvtU it is of great advantage to the farmer, to give constant personal attendance 
on every party, directing each operation as it goes on Ihc man who would cure Ins hay in the best 
manner, an<l at a moderate expense, must not only urge the per^-ons who make the hav, the men who 
load the waggons, and those who make the stick, but he should be on the alert, to contrive and point out 
the manner m which every person may do his labour to the most advantage Unless he does this, one 
moiety of the people in his hiy-field will be of no matcriil use totiim , and if he should be absent for an 
hour or more, during that time little or nothing will be done Ihe farmers of Middlesex engage many 
hay-niak«rs some of them have been known to employ two or three hundrexi , such men find it neces- 
saiy to be on horsebick, and the work jieople find them sulfuicnt employment A man of energy will 
make the inofl of every hour, and secure nis hay while the sun shines . one of an opposite description 
lounges his time away, and suffers his hiy to be caught in the rain, by wnu h it is frequently half spoiled. 
Or li the latter should have the good fortune of a contininnce of dry weather, his hay will be a week longer 
in the field than his neighbour’s, and the sap ot it dried up by the sun. 

5803. The wasu qf grass, on hung dticd into hay, is supposed to be three parts in four by the time it is 
laid on the stack , it is then further reduced, by heat and evaporation, in about a month, iicrhaps one 
twentieth more, or GOO lb of grass are reduced fo 051b of hay, and between that and ‘KJ It continues 
through the winter From the midSle of March till September, the operations of trussing and markc^ting 
expose it so much to the sun and wind, as to render it i onsidor.ibly lighter, probably 80 , that is, hay which 
would weigh 90 the instant it is separated from the stack, would waste to W (in trussing, exposure on the 
jroad, and at market for about 24 nours), by the time it is usually delivered to a purchaser. During the 
fbllowiiig Winter, the waste will be little or nothing It is nearly obvious, that the same hay will weigh 
on delivery 80 In summer, and 90 in winter From this c ircumstanco, and others which relate to pricOf a 
farmer may deteriiiine what season of the year is the most advisable for him to sell his hay 

5804 In snaktng the hay qf bog meadows, considerable care is requisite both flrom the infenority of the 
climates where such bogs abound, and from the nature of the grasses they produce In some cases, the 
grass is of so soft a quality, that it is difficult to convert it into bay To prevent its being consolidated in 
the cocks, it must be frequently opened up, and when the weather permits, completely exposed to the sun 
and wind , this sort of grass being only capable of sustaining a very moderate degree of fermentation. 

.5805 the natural herbage ts a coarser des^nptwn, it may lie put mto small ct i^ts, m rather a 

green or damp state, soas to go ttirough the progress of ** a sweating,” or slight fermentation The noody 
fibres 111 coarse hay are thus rendered more palatable and nutritious, while its condition for becoming 
/^der Is considerably improved but when any warmth becomes perceptible, if the weather will periml^ 
iii44|Pa hay should be spread out, and put into large cocks, the moment it is in a dried state 
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Will alM thrive as well upon It The qiuanlity recommended i«. a peek of isalt to a ton of hay. By thie 
application^ hay that had been flooded waa preibrred by cattle to the best hay that had not been talteii 

^/9 Ta make hasf tea Boil at the rate of a handful at hay to three galloiiis of water, or^ if the water 
be iwured bothiitj: hot on the hay, it will answer nearly aa w^L Give it4o the cattle and horses to urink 
when cold , or li the cattle and horses are anywise ill, and under ooveTj, give it to them blopcUwarm. This 
drink Is so extremely nutritive, that It nour|ih«s the cattle astoqishiiwy, repieutbht^ the udders of the 
cow with a prodigious Quantity of milk, makes the horse stale pleiitflully, knU k^i him heaUhy and 
strong , and bv this method one truss or hundred of hay will go ki as eismt or ten would othtfneise do 
The caUle and horses do not seem to like it at hrst , but if they are Jwpt till t ery thirsty, the^ will drink 
fVeely ot It ever afterwards ihe hay, after being used as belbro Mentioned and dried, may be used as 
litter fur horses and cattle , it will make very good manure, and save straw, which is a considerable 
advantage, especially where there is a scarcity ol that article {Daw s Rep of }V4tte ) ^ 

5810. The qfler^giass on all meadotis is gonoially fed off, on firm lands, and in the 
diy season, by either sheep or heavy cattlo, but in the winter only by sheep, unless the 
soil IS so dry as not to be injured by the feet of cows or horses ITie feet of the latter* 
are much ksb iiijurioub than those of tlie former , but their bite being closer is more apt 
to tear up the plants, thin the bite ot the horned tube. 

581 1 Cattle are generally remottd from meadow lands in Middlesex in No\ ember , horses in ihe month 
following, and sheep allowed to remain till 1 ebruary In J incolnshire, Ia;icestershire, and on many 
river meadows, every description of $to( k is allowed to remain till April, and bheep till May Tn some 
distnctb, the whole of the liter growth is presprved from every bpeeits of stock till the following May, 
whui it lb fed off with shtc]> but tins grcallv retards the hay crop for that year It is evident thatagOM 
deal must depend on the farmer s other rtbourees lor keep for his stock 

WJ2 Fhe aftd gr«iv, ukeie rnanutt is t ei if ahund inty is sometimes mown and made into h ty or rouen, 
a soft iiul not very nutritii e food, given to cows or sheep, but this is reckoned a bad practice, even in the 
neighbourhood of I ondon, where manure may be had in abundance It is also the usage of some to 
leave Uie after grabs on the ground without being eaten till spring, when it is siid to be preferable, for 
( wes and iambs, to turnips, < ibbages, or uiy other spicics wh itevir of what is termed spring feed Ihia 
mode of manogeindit, which is strongly r eonimended by loung, and in some casts b) Marshal also, is 
unknown in the north , where, though it is, in many instances, found beneficial, with a view to an eirly 
spring growth, not to eat the pasture too close before winter, it would be attended with a much greater 
loss, o7 herbage, than any advantage in spring could compqnsatc, to leave the after growth of mown grounds 
untouched till that season 

581*3 yi v/stem of alternate momtiff and feeding is practised on some hay lands, partly 
to save labour and manure, and p irfly to subdue mosses and coai sc grasses. On some 
toils even nch grass lands, when aiiniiilly mown, become subject to weeds, for it temds 
to encourage moss, and gives advantage to the stionger-roottd grisses, which gradually 
change, and dctenonitc the nature and quality of tiic herbage ihe bottom becomes 
thin, the white clover disappears, and coarser plants otciipy the ground 'S\hen this takes 
place, the pasture should be fed, instead of being mown, for the space of two or three 
years, until tlie weeds have been subdued, and tlie hner grasses re-apiKar. 

WU By adopting the plan qf moutng and ft t ding alter na/tlyy a farmer, it is said, may go on longer 
without the application of manure, but Ins fields, m the cud, wilt be ruintd by it It i$ ( oiitendcd, that 
to inainUin a prujier cjiniitity of stock, tht 1 uid must be atiubtomed to keep it, part (ularly in the case of 
sheep fliat where land has been used to the syitlic, it manuicd for ) asturcs, it will oftin produce more 
grass , but that grass will not {cut iis pat thus) buiport so much stoik, nor f litin them nearly so well 
and that old p ihture will not produce so much hav is land tli it li i-> been loiistantly mowed , for each will 
grow best as it has been iciiistomed to giuw, and will not uadily altii its former habits fPn the other 
hand, it is dbserted, that many experienced farniirb prelti the bvstem of feeding ai d mowing alternately, 
ab they find thit, under th it svbtcin, the quality ind quintity of the ha> have been unproved, and Uia 
pasturage, in the alternate year, has been cqii illy sweet and pioduitive 

Sect II. Permanent Pa ftuns* 

5815. Permanent pastures may be thvided into two kinds iich or feeding lands ; and 
hilly or rearing pastures Under the former, we may eoniprthend all old rich pastures 
capable of fattening cattle , and under the second, such as are only adapted to rearing 
thcni> or are more advantageously depastured with sheep 

SuBSFCi 1. Pick or ftcding Pastures. 

581 G. Feeding pastures may include such as are equally fit for liay-lands, or for being 
converted to arable hiisliandry , then charaetenstie being, that they arc used for feeding 
stocky and keeping working animalh and mileh cows in good condition. M e mentioned 
in a former chapter, that pasturage for one year, or for two, or more, is frequently in- 
terposed in the course of cropping arable land, to prevent tliat exhaustion of tlie soil which 
is commonly the consequence of incessant tillage crops Ihe same culture and managftr 
ment recommended here for rich grass lands are equally applicable to them , there being 
no difference, except that the Matter are generall) considtied less suitable than iieh <dd 
turf for fhtting heavy stock, such as large oxen. 

5817. The culture and management of feeding ^duresy whetlier of a few jears, or of 
perpetual duration, may be considered in regard to those necessary operations alieady 
noticed under the former section such as the extirpation of weeds and noxious shnibs^ 
clearing away ant and mole-hills, tlie application of manure, the time of stocking, the 
nuTftber df the animals and whether all should be of one or of different species, Ac., the 
extent of t^ie enclosures, and the propriety of eating the herbage close or leaving it al^vays 
in a rather abundant state ; all these are questions which it is scarcely possible to decide 
in a sarisihctoiy manner, by the application of general rules. Tliey can only be solved^ 
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willi w>y pretentions to utikty, by a reference to the particular circumstances ot eodi 
case ; for the pr-ACUce of one dibtrict, in regard to these and other points, will be found 
quite inapphc^le to others where the soil end climate, and the purposes to which the 
pastures are applied, are matenally different 

5818. The weeding of pastures should be reguRirly attended to. Weeds in pastures 
injure the farmer by the ground they occupy, the seeds they disperse, and sometimes, by 
influencing the qudity of milk, or the health of the cattle. 

5819 On the lai ge scale of a farm snidll creeping weeds cannot be removed but large perennial plants, 
such as the dock, fern, nettle, and biennials, such as the thistle, and ragweed , together with rushes and 
coarse tufU or tubsocks of tall oat-grass, should never be permitted to shoot up into flower The dock 
ought to be taken out by the root with the dock deeder, and the others cut over with Spadlets or spuds 
Nettles may be mown over, as may some other weeds, and some descriptions of rushes , fbm is most 
eflcctually killed by bruising or twisting asunder the stem, when the flrond or herb is nearly fiiUy exi. 
panded. Smaller weeds may be mown, and this operation should never be deferred later than the ap- 
pearance ot the flowers Where the sloe thorn forms pirt of the enclosure hedges, or the English elm, 
iioary poplar, and some other trees, grow in or around the field, they are apt to send up suckers , these 
should be pulled up, otherwise they will soon become a serious on sance In some parts of England, 
espci. tally in the c( II tral districts, the hedge wastes, from the spread of the sloe thorn and creeping rose 
(lii sa arv^nsis), are sometimes six or ten vards m width 

fo pretent tht gtovth qf motors is one ot the greatest difficulties in 'he management of old 
pasture lind , by these the liner species ot gr isses are apt to be overwhelmed, and the coarse sorts only 
r^ain Drainage and the ust of ru h composts, irc in this case necessary Harrowi ng and ( ross harrowing 
viith a common harrow, or with what are called grass harrows 793 ), which go from one to two inches 



5821 The rt moved of ant and molt hills should be attended to during the whole summer. 
The mannpr of destroying ants has already bctii described , inole-liills spread on grass 
lands may be considered as of service rather tlian otlierwise 1 hese operations, together 
with weeding, and spreading tlic manure dropped by the larger stock, should go on 
together at intervals during tlie whole summer 

5822. The appUi atwn of manures to graring lands, whieli not being used as hay grounds 
afford no means of supply, may certainly be considered a preposterous practice, and one 
that must lie ruinous to the other parts of a f irm. 

5821 In ike Code qf Agrtcnltnre it is ncvcrthclefts stateil, that " to keep grass In good condition, a 
dressing of fWnn thirty to forty cubic yards or cart-loads of compost is required every four years Ine 
application of uiimixed putrescent manure will thus be rendered unnecessiry which ought at least to be 
avoided, in meadows appropriated for tlic feeding of dairy cows from its affecting the quality of the milk ** 
(p 47(v) Grass lands kept at an expense of this kind will seldom it is believed, be found to remunerate 
a farmer sufhe icntly 1 he bame thing is recommended iprbbahly from inadvertenec or mere following the 
track ofpreeod mg writers) in D/cA'sem s Pi irii//ure, vol ii p 93*1 But, except the dung dropped 

by tne pasturing animals, which should always be regularly spread from time to tune, it may be laid down 
ns a rule of pretty extensive application, that if gi ss lands do not prcbcrve their fertility under pasturage, 
it would be much better to bring them under tillage for a time, than to enrich them at the expense of land 
carrying crops of corn {Sup art A r) 

5824 Teathtng or stacking on the field, or carrying to be consumed there during winter, the provender 
that ought to have furnished disposable manure for the use of the farm it large, is another practice not less 
vbjectionable It is to no purpose that such a wasteful practice is defended on dry light soils, which are 
alleged to be *'hu8 btneflted by the treading of the cattle {Matshal t Rural Economy qf Yorkslure* vol 11 
p 131) During the frequent and heavy falls of ram and snow in winter, there is scarcely any land so 
dry as not to be Injured Iw the treading of heavy cattle , and were thifcrc any thing gained in tats respect by 
this management, it would be much mote than counterbalanced by the loss of a great part of the manure, 
from the same cause The able writer to whom we have just now referred very pro^rly disapproves of 
carting on manure in winter ; and for the same treason, namely, the loss of it, which must necessarilybe 
the consequence, he ought to have olijectcd to foddering on the land, or teathing at that season 
urgictice. however, is but too common in those districts, both m South and North Britain, where Uie 
xilfchwfedge of correct husbandry has made but little progress. It is equally objectionable, whether the 
fodder is consumed on meadows where 11 grew, or on other graM lands The fodder should, in almost 
et&ry instance, be eaten m houses or fold yards instead of the dung being dropped irregularly over the 
furfoce , or, as must bo generally the case, arcumulated in some spots sheltered by trees and hedges, to 
which the animals necessarily resort during the storms of winter 

5825. ^he Ume of stocking pastures m spnag must evidently be earlier or later, acy 
eording to the climate, and in the same dm ate according to the season ; and the state of 
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whijch it !• deuraUe tiuit the grass should attain before being stocked^ must 
in some degree be determined by the condition and description of the animals to be 
employed in consuming it ; whether they are only in a growing state or approaching to 
fatness ; whether milch cows or sheep, or a mixture of animals of diflerent species. Jt 
conveys np very precise idea respecting tliesc points though the remark iUelf is just, to 
say tliat tlie herbage should not be allowed to rise so high as to permit the coarsei’ plants to 
run to seed ; and that it is bad management to sufiia store stock to be turned upon a fi^ll 
bite, {MarshaVs Yorkshire, vol. ii. p. 129.) 

5826. The great objects to be aimed at arc, that the stock, of whatcrer animals it nlay consist, should be 
carried fiirward laster or slower, according to the puriM)^ of their owner , and that no part of the herbage 
should be allowed to run to waste, cr be unpn htably consumed But nothing but carelVil inspectinii of 
the laud and of the stock, from time to time, ran enable any grazier to )udge with certainty what aie the 
best measures for attaining these objects *' Fatting cattle,*' says Marshal, “ which are forward in flesh, 
and are intended to be finished with grass, may require a full bite at first turning out , but for cows, 
working oxen, and rearing cattle, and lean cattle intended to be fatted on grass, a full lute at the first 
turning out is not requisite Old Lady.daj to the middle of April, according to the progress of spring, ap. 
nears to me, at present, as the best time lor shutting up mowing grounds and ojicmng pastures" {Mat shaVs 
iotksAtre, vol ii pp l'i2, J5J) 

5827 In regard to the state of the growth of pastures whenfiist storked, some distinction should be made 
betvvecn new leys and old close swards lo prevent the destruction of the young plants, whether of 
c lover or other herbage, on the lormer description of pasture, whu h would be the consequence of stocking 
them too early, espei lally with sheep, they should be allowed to rise higher than would be necessary in the 
case of old turf-; and to secure their roots from the further injury ot a hot summer, it is advisable not to 
fec'd them close in the early part of the season, and probably not at any time throughout the whole of 
the first or second season, if the land is to be continued in pasture 1 he roots of old and firm sward, on the 
other hand, are not in so mueh danger, either fVom clo<ie feeding or from the heats of summer , and they 
arc in much less danger from the frosts and thaws of winter 

5828. WUh repaid to the stock which should be employed, all soils rather moist and of 
such a quality, as is the case with rich ela^s, as to produce herbage suited to the fat- 
tening of cattle, will, in general, be more advantageously stocked with them than with 
sheep but there can be no other rule for the total exclusion of sheep, than the danger 
of the rot, nor any otiicr general lulc for preferring one kind of stock to another, than 
Ihcir comparative profits. {Sup. art. 

5829. Whether the stock should be all of one or of different kinds is another question to 
be discussed. 

5830 With It gold to a mued stock, the sentiments and practice of the best grariers seem to bo in its 
fivour ** It 18 gtntrilly undtr>tood that hor«>e8 and cattle intermixed will cat grass cUaner than any 
species will ilone, not so muth fiom thi ir separitely affecting difltn nt grassc^s, as from the rircuinstani o 
ot both species disliking to teed near their own dung ” {Mai shat v loikshtre, vol n p IW ) ** home few 
graziers follow the old custom of keeping only one kind of stock u))on the same ground, whilst others, wc 
think, with more propriety, intcimix with oxen and cows a few sheep, and two or three colts in each 
pasture, which both turn to good account, and do little injurv to the grazing cattle In some cases sheep 
are a real benefit, by eating down and destroying the ragwort (Smfecio Jacobsc'n)* which disgraces some of 
the best pastures ot the county, where oxen only aicgrared " {hoi fhumbti land Jtepoii, p. 12h ) In Lin. 
colnshire, where grazing is followed to a great extent, and with unioniinon success, as well as m most 
other districts, the practice seems to be almost invariably, to keep t mixed stock of sheep and cattle on 
the same pasture {Lmcolnshti c Ripoit, p 174), in proi>ortion varying with the nature of the soil and the 
quality of the herbage ^ 

58.*51. To estimate the number ofammah that may be depastured on any given extent 
of ground is obviously impossible, without reference to the particular spot in question ; 
and the same dificrencc exists witli regard to the propriety of feeding close, or leaving 
the pastures rough, that prevails in most other parts of this subject. 1 hough thc^re is 
loss in stocking too sparingly, the more coinmou and dangerous error is in overstocking, 
by which the summer's grass is not unfrcquently eiitiicl^ lost. On rich pasture lands in 
the neighbourhood of Banbury, in Oxfordshire, one ox and tw o sheep are calculated as 
stock sufficient for one acre. 

5832, With respect to the size of enclosures, small fit Ids aie much to be preferred to 
large ones, for heavy stock. 

5833. Besides the advantages of shellet , both to the animals and the herbage, small fields enable the 
grazier either to separate his stock into small parccN, by which means they feed more at their ease, or to 
give the b^t postures to that portion of them which he wishes to come earliest to market Ihc ad. 
Vantages of modcratc.siziHi enclosures arc well known in the best grazing counties , but the subdivisions 
are in some instances much more minute than is consistent with the value of the ground occupied with 
fbnees, or necessary to the improvement of the stock In all cases, says Marshal, where fktting cattle at 
dairy cows make a part of the stock, and where situation, soil, and water will permit, every suit of ^ 
grazing grounds ought in my idea, to consist of three compartments one for head stock, as cows ol^ 
fatting cattle , one for followers, as rearing and other lean stock j and the third to be shut up to Areshefi 
for the leading stock {Mat shaPs Yoi kshire,vQ\ li p 156) 

5834. Large enclosures are in gentry best adapted for sheep These animals are not only impatient of 

heat and hwle to be much Injured ^ fl*e8, in small pastures often surrounded by trees and hign heogea^ 
blit they are naturally, with the cxccptio.i perhaps of the Leicester variety, much more restless and easily 
disturbed than the other sj^cics of five stock ** Sheep,’* says Lord Kaimes, ** love a wider range, ana 
ought to have it , because they delight in short grass * give them eighty or ninety acre% and any fen(» wi4 
keep them in , confine them to a field of seven or eight acres, and it must be a very strong fence that kcepa 
them tn ” {OentUman Parmn , p 003 ) Though fields so large as eighty or ninety acres can be advi^bie 
pnly in hilly districts, yet the general rule is nevertheless consistent with experience, in regard to all oulC 
least dofhestlcated varieties. • 

583S» With respect to the propriety of eating the herbage close, or leaving it rather in an 
abundant state, an eminent agncultnrist observes, that there seems to be a season, some 
time during the year, when gross lands, particularly old turf, should be eaten very cldse^ 

9 
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not merely for the sake of preventing but also for the purpose Of keeping the 
coarser kinds of plants, and giving to the pastures as equal and fine a sward as possible. 

6936 The most propirr period must partly depend upon the convenience of the graxier ; but it ten 
hardly be either Immediately before the drought of summer or the flrost of winter. Some time In autumn, 
when the ardent heat of the season is over, and when thcrbis still time tor a new growth before winter, 
may be most suitable for the land itself, and generally also tor the graxier, his fat stock being then mostly 
disposed offtir carried to the after-grass of mown grounds. The sweeping of pastures with the scythe 
may be employed as a substitute for this clese feeding, the waste and labour of which, however, though 
but trifliM, it does not seem necessary to incur on rich grazing lands, under correct management. 
iSup E An# art Agr ) 

68:17. Foggmg pasture lands is a practice which is sometimes adopted in districts where there Is a 
scarcity of winter food Under that system, fielte in pasture arc shut up early m May, and continued In 
that state till November or December, when theTanner’s stock is turned in, and continue to pasture till 

the May succeeding Such management, however, can 
only be advisable on a soil of the driest nature, whicn wUl 
not be injured by poaching In the wettest seasons. It Is 
practised in a few places in Cardiganshire; bulls const, 
tiered by the late flios Johtics, I* sq , of Haiod, as the result 
ot iieces<iity, the faimers not being able to bring sufficient 
stock to cat It down iii season, when its nutritive powers 
are m their best state. 

5838. Wattr should be provided for e^ery 
field under pasture ; and also aJielter and shade, 
cither by a few trees, or by a portable shed, 
which may be moved with the stock from one 
enclosure to another. Where there are no trees, 
rubbing posts are also found a desirable addition. In Germany they have portable sheds 
wliich arc employed both in summer aud winter, and generally with a piece of rock-salt 
fixed to a post for tlie cattle to suck at. {Jig^ 706.) 

Subsect. 2. HiUy and Mountainous Padures* 

5839. Ihilu pastures include such low lulls as produce fine short herbage, and are 
with much advantage kept constantly in pasluie, though they are not altogether inacces- 
sible to the plough ; as will as such tracts as, from their acclivity and elevation, must 
necessarily be exclusively appropiiatcd to live stock. The former descrijition of grass 
lands, though different from the feeding pastures, of which w'c have just treated, in 
respect to their being less convenient for tillage management, are nevertheless in other 
circumstances so nearly similar, as not to require any separate discussion. Those lowr 
hills are for the most part occupied with sheep, a very few cattle being sometimes 
pastured towards their bases ; and they frequently comprise herbage sufficiently rich for 
fattening sheep> together with coarser pastures for breeding and rearing them. 

5840. In regard to the management of upland pasturesj of the rules which judicious 
farmers practise, the following deserve to be selected . — 

5841 To enclose those pastures, as the same extent of land, uhen sheltered, and properly treated, will 
feed a greacer quantity of slo k, and to better purpose, than whtii in an oinn and exposed state Not to 
overstock upland pastures, fur when this is done, the cattle arc not om> starved, and the quantity of 
herbage diminished, but the soil is iinpovenslu'd Wlien the [>asture ground is enclosed and subdividc>d, 
so as to admit of it, the stock ought to be shitlcd from one enclosure to another, at proper Intervals ; giving 
the first of the grass to the fattening, in preference to the rearing, stock 'I ills practice tCMids to increase 
the quantity ot grass, which has thus time to get up, and the ground being fresh and untainted, when 
the stock returns to it, more es|)ccially if rain has fallen, they will feed with greater appetite and relish. 
The dung dropiicd by the stock, while feeding, should be spread about, instead of beine suffbrod to 
remain where it was deposited, in a solid body Where the larger and the smaller kinds of stock are to 
be fed on the same pastures, the larger species should have the first bite ; and it is not thought Iw some 
advisable to depasture land with a mixed collci tion of different spc'cies of live stock, unless the field is cx. 
tensive, mr unless the herbage vanes in different parts of the field It is generally found, that Uie grass 
product by the dung ot cattle or horses is injuiious to sheep, produiing grass of too rich a quality for 
that species of stock There is no mode by which such postures are moie effectually improved, than 1^ 
the application of lime, cither spread upon the surface or mixed with the soil In the latter case, it is 
essential that the lime should be mixed with the surface soil only , as lime is apt to sink, if covered 
deeply by the plough. The coarse grosses would, in that cose, regain possession of the soil, and the dung 
aft^ards deposited by tfie cattle will not enrwh the land in the some manner as if the lime had been 
incoiporated with the surface on1>. (Coc/c ) 

5842. Mountainous pastures^ from which the plough ib altogether excluded, have been 
commonly ciabked among waste lands ; even such of them as bear herbage by no means 

inconsidcralfle value ; as well as heaths aud moors with patches of which the green 
pastures are often chequered. I'hc general term wastes is therefore a very indefinite ex- 
pression ; Uid, indeed, is not unfrequently made to comprehend all that extensive division 
of our territory that neither produces com nor rich herbage. Yet it is on such tracts 
that by far tlie greater part of our butcher’s meat and wool is grown, and not a Utile of 
the former fully prepared for the market. Foreigners and superficial readers at home 
must accordingly be greatly mistaken, if tliey imagine that what arc called vmtes by the 
Board of Agriculture, and otlier writers on rural economy, ore really altogeUier un>- 
productive; and it would be a still grosser erroi^ to believe that aU those wastes owe 
thrir continuance to neglect or mismanagement ; and that any exertions of human 
industry can ever render the greater part of them, including all the mountaitiaufi tract 
of Great Britain, more valuable than they are at present, without a mUch gteaUur 
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expenditure of oi^tal ihmt under almost any drcumstance^ th^ could posdbly return^ 

(Skip, Bit, jigr^) 

pnn 

•Her the lubsoll had been stirred by ploughiflg end harrowing, and a little lime, ashes, or other manure 
added. A field so treated was found, in four years, to keep fifteen head of cattle AiUy better than it did 
ten in its former state. The improvement is considered to give of annual profit one third of the prune 
cost, so that in little more than tour years it will clear itself i,Oard Mar voL vi.) 

6844 peuture untheut taHmg a trap qf com 1 he same gendoman having had a considerable 

extent of the poorest moorland In Scotland in his estate of Closeburn, Dumfriesshire, entertained the 
opinion that it might pay for improving the pasture without taking a crop of corn tVom this poor soil, which 
in general was a peat earth upon a gravel or sand or ftcestone, and which be considered too poor to 
produce a remunerating crop of corn He aca rdingl/stt to work to improve about a thousand acres of 
ihis poor soil ftom four hundred to eight hundred foet above the sea, and sometimes pared and burned 
nearly two hundred acres in one summer, which he ploughed in the autumn and allowed to lie in that 
state tiU the next spring, when ho laid on ibout one hundred and seventy bushels of quicklime, or lime 
shells, as thev arc there called from their shelling or filling to pieces when watered, per Fnglish 
acre, and in the month of July harrowed in between five and six bushels of //uleus lanktus grass se^ 
ihe greatest part of this land has now been improvetl about twenty years, and is continuing to yield 
abundance of grass, and is worth from 12s to 14% per aero, while m its intural state it was scarcely worth 
Ss , and Mr M is convinced it would pay amply for another dressing of lime, which a Scotch former, he 
says, would not think of, as the plough is upon all occasions the implement m most active operation with 
him In the improvement ot moor ground, Mr M thinks it highly important to state that tne Very worst 
oifoets result ftom pulverising or bringing the peaty or vegetable soil to a complete state ot putrefaction 
or pulverisation, before being laid down to pasture and that this must certainly take plate when two or 
three corn croiM are taken before sowing dut Moory peaty soil after this treatment is liable to be 
poached in wet weather, and in dry wcither is almost equally incoherent, and is difficult to be again 
restored without dung or great quantities ot eaith (6 6- Stuart MenUath^ March 18^, in Gard 
Mag vol vl) 

5^ The chief improvements qf whteh mountamous pastw es at e mscepttble are, draining and sheltering 
by plantations t>ome parts might probably be enclosed by strips ot plantation between stone waits, or by 
stone walls alone , but as the stock on me unt nil p isturcs in generally under the e ire of a herdsman, the 
advantages of eharige of pasture ind alternate eating down and saving or sparing the grass, by keying 
out the cattle, are obtainable without the use ot fields * 

Sect. III. Improwment qf Gra&s Lan^St hy a temporary Conversion to Tillage, 

5846. The practice if breaking up grass lands, either with a view to their being soon 
after rebtored, or to their permanent retention in aiatioii, has oeeasioncd much cliscus- 
bion, and even attracted tlie attention of the Legislature, and the Board of Agriculture. 

In 7 he Code qf Agriculture it is stated, that a much larger propoition of the umted 
kingdom, than is at present so cultivated, might be subjected to the alternate system of 
husbandry, or transferred from grass to tillage, and then restored to grass ’ Much of 
the middling sorts of grass lands, from 200 to 400 feet above the level of the sea, is ot 
this description , and many husbandmen, and most indiscriminate friends of the corn laws 
and the landed monopoly, regret that such lands ore left in a state of unproductive pastur- 
age, and excluded from tillage. Were the trade in com free, the idea of tilling such 
lands would be at least problematiea]. 

6847 A t erg extensive enquiry was mnde, in consequence of a requisition from the House of j^rds to the 
Board of Agrieulture, in December 1800, ** into the best means of conveiting certain portions of grass 
lands into tillage, without exhausting the soil, and of returning the same to grass after a certain period, 
in an Improvetl state, or *it least without injury , and the information collected by the Board, upon that 
subject, 18 in the highest degree satisfactory and important 
SlUA On this subject the opinion oj one ttf our first vtiUtsis, ** that though it is impossible to deny that 
much grass land in 1 ngl ind would be more productive, both to the proprietor and ociupicr, under a good 
course ot crmipmg, than under pasture , yet it is no less certain, that there are large trai ts ot nth grazing 
land, which, in the jnreseiit state ot the demand for the produce ot grass lands, and ol the law of luigland, 
with regard to tithes, cannot be employed more profitably lor the pirtiea concerned, than lu pasture, ihe 
interest which the Board of Agriculture has taken in this question, with a view to an abundant supply of 
corn for the wants ol a rapidly increasing population, seems, therefore, not to have been well directed 
Instead of devoting a large jiortion of their volumes to the instruction of farmers, regarding the best 
mahod of bringing grass lands into tillage, and restoring them again to meadow or pasture, without 
detenoration , the first thing required was, to attempt removing the almost insuperable obstruction of 
tithes, by proving to the legislature an equitable plan of commutation It some beneficial arrangement 
were adopted on this head, there is no reason Co doubt, that individual interest mould soon opc>rate the 
wishcd.for change , and that all grass lands capable of yielding more rent and profit under tillage than 
under pasture would be subjei ted to tlie plough, us fost as the demands of the population might require 
iSup £ B art Agr ) 

5849. In ganng the essence if the information collei ted by the Board, we shall first state 

the opinions as to such grass lands as should not be broken up, and next the directiona 
for breaking up and laying down the others. ^ v 

SuBSXCT 1. Grass Lar^ that ought not to be broken up by the Ploughs 

5850. There ore various sorts qf grass lands that ought not to be broken up, as water 
iheadoWs ; salt marshes ; lands apt to be overflowed ; lands near large populous towns, 
where the produce of grass land is always in demand, and consequently dear , and low* 
lying tracts, in the valleys of mountainous countries, particularly in chalky districts, 
where old meadow land is scarce, and where a portion of if, to raise early and late food 
for stock, gives a great additional vafue to tiie adjoining upland. But whethor nch 
lands, which have long remained in grass, and continue productive, should over bo 
converted into tillage, » a question respecting which a great diversity of opinion haa 
been entemlned. 
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5851. The landi emsSdtred ae heat adapts for perm^neni paatiite htn of Aree kinds ; 
strong tenacious clays, unfit for turnips or barley, which are said to improve the more 
the longer they are kept under a ju^cious system in grassy soft clayey loams, with a 
clayey or marly bottoth or substratum ; and rich,4S0und, deep-soiled land, or valc land> 
enriched by nature at the expense of the higher grounds, generally lying in a situation 
favourable with respect to climate. ^ 

58'>2 The advantages of such pastures are represented in the strongest light It is affirmed, that they 
feed cattle to a greater weight, that they are not so easily scorched by the summer's drought: that the 
grasses are more nutritive, both for sheep and cattle , that milch cows ted upon them give ricner milk, 
and more butter and cheese ; that the hoofs of alt animals pastured on them are much better preserved ; 
that they produce a greater variety of grasses , that, when properly laid down, they yield a succession of 
pasture throughout the whole season , that the herbage is sweeter, and more easily digested ; and that 
they return an immense produce at a trifling expense. 

SSjB. To break up lands possessing these advantages^ it is said, can only be Justifled by the most urgent 
public nc'cessity, and to prevent the horrors ot famine 'Hie real value of such lands will appear by con- 
sidei ing their rent and produce I he grass lands in Lincolnshire are act oiiiited the richest in the kingdom. 
The rents are various, from 1/ I'Ja to 3/ ficr at re, and the \ali»p ol the produce fVom 3/ per at re to 10/. 
This produce arises from beef, mutton, and wool , and is obtained subject to little vaiintion fVora the 
nature of the seasons, and at a trifling expense '1 he stock maintainett (ler acre on the best gracing lands 
surpasses what could be fed by any arable prtMlucc It is not at all uniummt n to leetl at the rate ot from 
SIX to seven sheep in summer, and about two sheep in winter Ihe sheep, wlntit put on the gT.iSs, may 
weigh (tom 18 lbs to 20 lbs per quartir, and the inert ase oi weight would be at the rate of 4- lbs per 

J uarter, or 16 lbs per sheep But suppose in all only 100 lbs at Hd per pound, that would amount to 31 
Is HM The wool would be worth about two guineas more, besides the value ot the winter keep, and 
the total may be stated at about 11 tier acre, got at little expense buch lands, it is evident, catmot be 
better employed than in tccduig stock. 

5854. Grass land on tenacious clays and heavy loamSf when brought in a succession of 
years, or perhaps of ages, into a state of great productiveness, cannot be ploughed without 
tfie nsk of great injury, and are more profitable in the pioduction of lieibage Uian they 
could be in the production of giain. 

5855. Grass on deep-soiled sound vede lands would be productive of corn if ploughed ; 
but would be probably injured by cultivation* fioni their texture being altered, and 
rendered unduly loose and open hy tillage ; from the native plants being more or less 
destroyed or enfeebled ; and from tlie great decomposition and waste of the principles of 
fertility resident in the sod, 

5856. The extent of these descriptions of land, however, is not so great that the advan- 
tages of breaking them up could probably eve> be a national object, oi woith the risk of 
injuring their future productiveness in grass. But there are pasture lands of an inferior 
sort, which are too apt to be confounded with those already described; and respecting the 
propriety of occasionally appropriating them to aialile cultuie, there can hardly be a 
doubt. Such binds do not depend upon their inti insic fcitility, but upon annual supplies 
of manure derived from the arable land in their neighbourhood. 


l^;iBSECT. 2, Advantages and Disadvantages of breaking up Grass Lands, 

5857. The advantages of breaking up grass (andSy not of the ricliest quality, will appear 
by a comparison of tlieir produce witli that of arable lands. 

From the cnquit y of the Board of Agt tcuJturt , it appears th it an acre of clover, tares, rape, potatoes, 
turnips, cole, or cabbages, will turnish at least thrirc as much food as the same at re would have dune, had 
it remained in pasture of a medium quality , and, consequently, that the same extent ot land would main, 
tain at least as much stock as when In grass, besides firodiicing tnery other year a valuable crop of corn ; 
and this, independently ot the value ot the straw, which, whether consumed as litter, or os food for cattle, 
will add considerably to tlic stuck of manure It follows that, with the exception oi rich pastures, arable 
land IB, on an average, superior to grass land, with respect to fbrnishing artulcs of human food, in the 
proportion of three to one , and consequently every piece of land unnecessarily kept in grass, the produce 
of which wilt only maintain one person, is depriving the community of iood capable oi inamtaimng two 
additional members. 

5859 The principal objection to ihe conversion qf old turf mto arable land arises from an alleged infe- 
riority, both in bulk and nutritive properties, in the now when compared to the old herbage. It is 
certain, that by no art can we at once produce a surface of grasses which can be at all compared to some 
of the richest pastures in Buckinghamshire, Lnii olnshire, and Lcicestirshire , but these aie not Che pas- 
tures which any prudent agriculturist would recommend to be broken up, whatever might be the price of 
corn , and more especially in Britain, and with a prospect of the trade in corn being at no distant period 
free Still, ill by far the greater number oi cases where the soil will admit of the convertible husbandry, 
jpid where that husbandry is as well understoml and practiseil as it is in the north of Lngland and south 

Scotland, we should have no hesitation in leaving it to the fanner to break up whatever pastures he 
thought he could do with proht during a fourteen or twenty one years' lease A gcrillcmah who had a 
large farm, wincipally conshting of strong ruh clay (every field of which, with hardly any exception, bo 
OGcauouauy Wke up), was accustomed to lay them down with crop of barley, and to sow fourteen 
pounds of white clover, a peck of nb-grass, and three quarters of hay seeds, per acre. By tbU liberal 
allowance of seed, he always secured a thick coat of herbage the first year, which diilbrM (tom old pasture 
in being more luxuriant Such lands, therefore, under judicious management, will rarely be liijured by 
the plough. When laid down frrom tillage into grass, they may not carry for Uie first year or two such 
heavy cattle as they would afterwards ; but they will support more m number, though of a smaller sisc, 
and bring a greater weight of butcher meat to market It is often desirable to keep one or two moderate, 
fixed ensures, of frrom ten to twenty acres, act ording to the sise of the farm, in perennial pasture, for 
the fbediog of cattle and sheep, and as a resource for the stolilk to go to in case of a severe spring or summer 
drought ; nut the retaining oT any considerable portion of a farm in old turf, or permanent posture, unless 
of the richest quality, is in general injurious to the landlord, the tenant, and the public. The value of 
xhy estate, where the system of permanent pasture has been carried to fin unreasoni^e extent, may be 
^ly and gibatly aUgmenlied by appropriating the manure of the farm to turnips and other green crops, 
and by the adoption of the convertible system of ht alvondry.'* ^ ' 
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carrMioiliUJkO eattenl. In Norfolk, where the land n commonly light, and where the sK^ are both 
bred artd ftd wpoti the nme flirm, a proportion of permanent pasture Is essential. Much injury. In nerd, 
cular, has been sustained by breaking up permanent pastures on such soils, more especially when suUeot 
to rectorial tithes. Many lands of an inferior soil, which kept two sheep on an acre, paying only ncarial 
tithes, and rented at ten shillings per acre, smce they have been broken up cannot pay, even without rent, 
the tithe of com and the expense of cultivation. A farm in general lets best with a fkir proportion of 
grass land upon it, which admits of a mixed management; in consequence of which, if one obi^ fidls 
another may be sucoesstUL s 

5861. With respect to the disadvantages breaking up pastures, it is alleged in The Code 
of Agriculture^ that there is a risk of tenants breaking through their engagements (p. 478. 
jPd edit.) ; by which we suppose is to be understood, the chance of their taking a few 
good crops from the newly broke-up lands, and then leaving the farm. Tenants who 
would do this must certainly be as wicked as the landlords who would pul in their power 
would be imbecile. No other disadvantage is stated, and this may safely be left to work 
its own cure. 


SiJBSECT. 3. Breaking up Grass Lands, and afterwards restoring them to Grass, 

5862. On the suited of breakvutg up and laying down gras% lands, the following parti- 
culars are discussed in the Code of Agriculture, as the result of the information communi- 
cated to the Board : — Whether any previous steps are necessary before lands in grass are 
broken up ? the proper mode of effecting that object ; the course of crops ; the manure 
necessary; tlie system of management during the lotation ; the mode of laying down 
the land again to grass; tliatof sowing the grass-seeds ; and the subsequent management. 

5863. If the land be wet, it is advisable to drain it completely, previously to its being 

broken up ; for it is not improbable that its being kept in pasture was partly on acconm 
of its wetness. • 


6864. Land that has hem long fn pastute dooi not require dung during the first course of crops that is 
taken after being broken up , but the application of calcareous manure is aliiays, in sut h cases, expedient. 
Sometimes lime is spread on the ground before it is ploughed : at other timfis when it iseitlier under 
summer fallow, or a drilled crop of turnips Marl and chalk .ilso have been used for the same purpose 
with great advantage The Una thence derives additional strength and vigour: the succeeding crops are 
much improved ; the soil is commonly so sotteruHl in its tevture, that it may be ploughetl with half Uie 
itrength that would otherwise be necessary , and whenever it is restored to grass, tlic herbage is abundant. 

5865. Wherever the soil is not too shallow, nor of a friable nature, or when the turf 
cannot soon be rotted, if land is to be broken uji from old pasture, the system of paring 
and burning is proper. In this way, good tilth is speedily procured ; the damage tlmt 
might otherwise be sustained by the grub, the wire-worm, and other insects, is avoided, 
while the soil receives a stimulus which ensures an abundant crop. 


5«66 Where paring and burning cannot take place, the land may be trenched or doublc-ploughcd. Tills 
Is eflbcteci by means of two ploughs following each other, the first plough taking off a thin surface of alxmt 
three inches, and the second going deeper in the same place, covering the surface-sod with fine mould: 
both furrows not exceeding the thickness of the vegetable mould or other good soil It the land is ploughed 
with one furrow, the operation ought to be pcrf*»nncd before winter, that it maj receive the Denefitofthe 
succeeding frosts, by wtiich the success of the future operations will nut only be promoted, but most of the 
Insects lodged m the soil will be destroved When one IXirrow alone is taken, the best size is four inches 
and a half deep by eight or nine broad. The strain on horses in ploughing ley land is mostly from the 
depth. 

5867. The rotation of crops to he adopted, when grass lands arc broken up, must partly 
depend upon the soil, and partly on the manner in w hich it is prepared fur cultivation. 
As a general principle, however, it may be laid down, that unless by the course of crop- 
ping to be pursued the b.ad grasses and other plants indigenous to the soil are extirpated, 
they will, when the land is again laid down to grass, increase and prevail with moiu 
rapidity and effect than seeds chosen by tlie farmer ; and the consequence must be, a 
heavy ^sappointment in the future crops of grass, perhaps solely, or at least principally, 
attributable to a previous defective management. It is necessary, therefore, to enter 
into details upon this subject as applicable to clay, chalk, peat, loom, and sand. 


5868. Gay. The process of conversion in clayey soils should bo commenced with iwring and burning, 
especially where the grub is suspected. Tlie following course may then lie adopted ; — I, RapCj/ed with 
aheep; i. beans; 3. wheat; 4 beans, 5 wheat; C fallow; 7 wheat, sown with grass-seeds. This may 
seem severe cropping, but it is justified by experience when old grass cla}.Iand is broken ua If the lai^ 
has not been pared and burnt, the first crop ought to be either oats or dibbled lieans To do Justice to the 
plan ofrestonng the land to grass, there ought to be, in all cases, according to the soil, either a naked or 
turnip fallow, before the sowing of grass-sccds is attempted. But on mellow loamy clay land, consisting 
of fine old grass pasture, where it i^hought necessary or advisable to break up such land, it should lie 
donk In detached pieces, so as to suit the cosivenience of the occupier, and tiip following course should be 
adopted : 1. Autumnal ploughing for oats in spring; S fallow for raj^, to be eaten with sheep ; 3. bekns ; 
d^wneat, sown with clover: 5. clover; 6 clover; 7 wheat; 8 rape, to be partially eaten, and hoed In 
siyrlna, and to stand fbr seed ; and 9. wheat with grass-seeds. This is a very profitable rotation, and ap. 
mlcabie to the best gracing land In Lincolnshire. 

5889, Cke^, Paring and burning are considered in this cose to be indispensable as a preparatihn for 
turnips, which ought, where manure can be got, to be raised two years In fuccession : then, barley, clovi^r, 
wh^t; end, after one or two additional crops of turnips, the land maybe laid down with lainttbin to 
gtishh advantage. l 

6870. On this soil paring and burning are essentially necessary. Under a jndiclous the 

dreatest M quickest profit is thus secured to the former, with advantage to the pubhc, and vrttndi|K fiijniry 
to the landlords Draining also must not be neglected. The crops to be grown on peat soils an^ h 
or pototoea; % oati; a turnips; 4. oats or wheat; bnd 5 clover or grass-seeds. A liberal tfpj^eaCiSn 


* 



PRACTICE OF AGRICULTURE, 


pAtiirUI. 


dl2 


of lUnei where it can be obtained* U of the greatest tervicf^ in enabbne aueh soils tobrjny Qbm to its fbll 
fierfection In the fens of Thomey* the follotvino course wasfecominbhded i, — i Paring and b^rnink 
for rape , ± oats , and 3 wheat with grass seeds, it the land were safe (torn Water, the Lattimas sott^ if 
n ot, spring wheat This short course, it is contended, preserves the i‘ind in heart , and it afterwptda 
produces abundant crops of grass But long courses, m such a soil, run the land* to weeds and Iteaw» 
withoutquality ID the grain ^ * 

*^71 Jttam The courses of crops applicable to this soil are too numerous to bo here insert^ If the 
sward is friable, the following rotation tn^y be idoptcd —1 Oats, 2 turnips, 3. wheat or barley} 
4 beans , 5 wheat, 6 fhllow or turnips , 7 f vneat or barli v, and grastf seeds If the sward lavety tough 
and coarse, instead of taking oats, it may he i>ared and burnt fhr turnips 
5if72. Sand On rich and deep sandy soils, the most viluablc. that can beraifaed is a crop bfearSotA For 
Uiferior sands, turnips, Co be eaten on the ground , which should then be laid down with barley' and grOli- 
seeds % 

5873. According to the improted si/stem of laytn^ down lands to land ought to be 
previously mad^ as clean and fertile as possible. With that view, ail the green crope faiscd 
ought to be consumed upon the ground , fallow or i illow crops ought npt to be neglected , 
and the whole straw of the corn crops should be converted into manure, and appliid to 
the soil that produced it. Above all, tlic iniving of alcarcous matter with the soil, 
either previously to, or during the course of, ciopping, is evuntiil Nothing generally 
improves meadows or p isturcs more than lime or in irl tlicy sweeten the herbage, render 
It more palatable to stock, and give it more nourishing properties. 

5874. If Acn turntps ate ratwd upon light land^ <ihLCp should be folded on them , whereSs, if the land is 
strong or wet, the crop should be drawn, nncl led in sotiic adjoining grass field, or in sheds i|f the land 
IS in nigh condition, it is customary to ewt off h-ilt the turnips, and eat the other on the ground But 
this IS not a plan to be recommended on poor soils 

587 > It has been disputed whethn gi ass wttfs should he totvn u tth oi u Uhout com In favour of the first 
practice, that of uniting the two crops, it is maintained, that where eijual pains irt. taken, the future crop 
qLgrass will succeed as well as it tht y had been sown sep tritely, while the saino tilth answers for both 
fm the other hand, it is observed, th it as the lind munt, in that case, be put into the best possible order, 
there IS a risk that the corn crop will grow so luxuriantly as to overpower the grass seeds, and, at any rate, 
will exclude them firom the benefit ot the air and the dews If the season also be wet, a com crop is apt 
to lodge, and the grass will, in a great measure, be destroyed On soils moderately ftrtlle. the grasses 
have a better chance of succeeding , but then, it is said, that the land is so much exhausted by producing 
the corn crops, that it scidom proves good grass land afterwards In answer to- these objcetioiys, it has 
b^ii urged, that where, from tlic richness ot tiie soil, there is any risk of sowing a full crop of corn, less 
seed 18 used, even as low as one third of the usual quantity , and that a moderate crop of grain nurses the 
young plants of grass, and protects them from ^e rays of a Jiot sun, without producing any lAateriral 
injury VVhero the two crops are uniteoJ, btrley is the preferable grain, except on peat Barley has a 
tendency to loosen the texture of the ground in which it grows, which is favour iblc to the vegetation of 
grass-seMS In the choice ot barley, that sort should lie preferred which runs least to straw, and which is 
the soonest ripe On peat, a crop ol oats m to be preferred 1 he most recent practice of the best fisrmers 
18 in favour oNowing the grass seeds without the uldition of com, or any other temporary plant 
5^G. The manner of soutng the gta^s secd\ .also requires to be partu uhrJy attended to Machines 
have been invented for that purpose, which answer well, but theyare unfortunately too expensive fbr 
the generality of farmers It is a bid system, to mix seeds of diflircnt plants before sowing them, 
in order to have the fewer casts. It is betu r, to sow eac h sort separately , for the exjiensc of going several 
times ovei the ground is nothing, compared to the benefit of having each sort equally distributed ihc 
ae^s of grasses being so light, ought never to be sown in a windy day, except by machinery, an equal 
delivery being a point of gnat consequence Wctwcither ought hkewiso to lie avoided, as the least 
degree of poaching is injurious Grass seeds ought to be well harrowed, according to the tiatute of the 
soil * 

5877 When the com is carried offt the young crop if gt ass should be but little fed during acfftrmn, and 
that only in dry weather, but heavily rolled in the following sjinng, in order to press the soil home to the 
roots It is then to be treated as permanent jiasturc By attention to these particulars, the far greater 

ra rtion of the meadows and pastures in the kingdom, ot an inferiDr, or even medium quality, may bo 
n up, not only with safety, but with great profit to all concerned. 


Chap, VIIL 

Plants cultivated on a hmUed Scale for vanovt Arts and Manufactures* 

5878 . The plants used as food for xr, *n nnd animals are by far the most generally 
ciiluvated in every country ; and, next, those of clothing^ buUdingt and other arts ofeemoe^ 
i^jenee or Iwmry, The former are often called agricultural, and the latter commercial 
or manufactorial plants. Of manufactonal plants, only a few are at present cultivated 
fn Britain; tlie xiaUonal policy rendenng it preferable to import themi or substL 
ttiteib from other countries. Some, however, are sull g.own m nearly sufficient tjtiim- 
titiec for home consumption, as Uie hop, mustard, rape, and a considerable ^antlty ^ 
flax, anisa^ and carraway ; some hemp, teazle, and woad are also raised. These and 
other plants may be classed as grown for the clothmg, distilling, brewings oil-meking, 
and draesbc and medical arts, a 

SiifCT. I. Plants gpnvn clnejly for the Clothing Arts, 

56 * 7 §, The chtlung plants are flax, hemp, teazle, madder, woad, and weld; 

Ihzee m used by the manufacturer of the fabric, and th§ others by tlie dyqiv^ 
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^SaBSECFt LSfim Iintdtisdinum L. ; PentAndria PerUag^nia Lm an^ line^ 

IXec. Xt'n>^Fr. ; Flacks, Ger. ; and Ltno, Ital. and Span. {Jig, 797^ a.) 

5880. ^Thajlax baa been cultivated from the earliest ages, and for an unknown length 

of time in Britain, of which it is now considered a 
naturalised^inhabitant. 1 1 is cultivated both for its 
fibre for making thread, and its seed for being 
cilished for oil ; but never has been grown in su£ 
fident quantity for either purpose. The legisla- 
ture oi& the country, as Brown observes, has paid 
more attention to framing laws regarding the 
husbandry of dax than to any other branch of 
rural economy; but it need not excite surprise 
tliat tlicse laws, even though accompanied by pre- 
miums, have failed to induce men to act in a 
manner contrary to their own interest. The fact 
is, the culture of dax is found on the whole less 
prodtable than the culture of com. It is one of 
the most severe crops when allowed to ripen its 
seed ; but by no means so when pulled green. 

5881. 71ie varieties of the common fax are few, 
and scarcely deserving of notice. Marshal 
mentions the blue or lead-coloured dax as being 
cultivated in Yorkshire, and Professor ITiacr mentions a finer and coarser variety ; 'he 
also, as well as some other agriculturists, has tyed the ilnum per4nne (5), but though 
it affords a strong dbre, it is coarse and difficult to separate from the woody matter. 

5882. The soils most proper for dax, besides the alluvial kinds, are deep and friable 
loams, and such as contain a large proportion of vegetable matter in their composition. 
Strong clays do not answer well, nor soils of a gravelly or dry sandy nature. But 
whatever is the kind of soil, it ought ncitlier to be in too poor nor in too rich a 
condition : because, in tlie latter case, the dax is apt to grow too luxuriantly, and to 
produce a coarse sort ; and, in the former case, the plant, from growing weakly, affords 
only a small produce. ( TV. on Rural Jffairs ) 

5883. Jf there ts water at a small depth below the swface of the ground, it is thought by some still 
belter ; as m Zealand, which is remarkable foi the flnoncbs of its flax, and where the soil is deep and 
rather stiflT, with water almost every whore, .it the depth of a foot and a halt or two feet It is said to be 
owing to the want of this advantage, that the other provinces of Holland do not succeed equally well in 
the culture of this useAil plant , not but that fine flax is also raised on high lands, if they have been well 
tilled and manured, and it the seasons are not very dry It is remarked, m the letters of the Dublin 
Agricultural Society, that moist stiff soils yield much larger quantities of flax, and far bettor seed, than 
can be obtained from light lands, and that the seed sccurcil from the former mav, with proper i»re, be 
rendered full as good as any that is imported from Riga or Zealand M Du Hamel, howeve^ thinks that 
strong land can hardly yield such fine flax as lighter ground 

5884. The place of fax in a rotation of cro^s is various, but in general it is considered 
as a corn or exhausting crop, when the seed is allowed to ripen ; and as a green, or pea, 
or bean crop, when the plant is pulled green. 

5885 Flax. Donaldson observes, is sown after all sorts of crops, but is found to succeed best on lands 
lately broken up from grass In Scotland, the most skilful cultivators of flax generally prefer l^ds froin 
winch one crop of grain only has been taken, after having been several years in iiasture When such 
Lands have been limi^ or marled, immediately before being laid down to grass, the crm> of flax seldom 
or never misgives, unless the season prove lemarkably adveise. In the north ot Ireland flax is generally 
Sown by the small farmers after potatoes In Dcigium, it is supposed not to do well after peas or beans j 
nor to succeed if sown oftener on the same soil than twice in nine years {Fon Thaer ) 


5888. The preparation of the soil, when grass land is intended for flax, consists in 
breaking it up as early in the season as possible, so that the soil may be duly mrilowed 
by the winter frosts, and in good order for being reduced by the harrows, when the seed 
process is attempted. If flax is to succeed a com crop, the like care is required to pro- 
cure the aid of frost, without which the surface cannot be rendered fine enough few 
receiving the seed. Less frost, however, will do in the latter than in the former cas^ 
therefore^ the grass land ought always to be earliest ploughed. At seed-time, harrow 
the land wpU before the seed is distributed, then cover the seed to a sufficient depth, by 
giving a close double harrowing with the harrows. Water-furrow the land, and remove 
•iny stones and roots that may remain on the surface, which finishes the seed process. 

\ 5887. The ordmary season (f sowing fax-seed is from tlie middle of to the 

middle or end of April, but tlie last week of March and the first ten days oi April are 
esteemed the best time ; and accordingly within these periods the greatest quantity of 
flax-seed is sown in this country. Ip tVance and Italy it iyften sown in the autumn, 
by which a larger crop is produced, especially whp s^ is desirea. 

5^8. The qutmtity of sSM depends on the infcntion of the crop. When a exon of 
seed is'intended to Ire token, tliin sowing is preferable, in order that the p^nts may have 
room to throw out lateral shbots, and to ob^n air in the blossoming and filling seasodi. 
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But it is a uptake to sovir thin when flax is intended to be taken ; for the crop then 
becomes coarse, and often unproductive. From eight to ten pecks per acre is the proper 
quantity in the last case, but when seed is the object, six pecks will do very welL (Brown*) 
Thick-sown flax runs up in height, and produces fjne soft flax ; if sown thin, it does not 
rise so high, but spreads more and puts forth many side branches, which produce abun- 
dance of seed, and such seed is much better flUed, plumper and heavier, than the seed 
produced from thick-sown flax. (DbntUdson*) 

5889. In the choke qf seedt that which is of a bright brownish colour, oily to the feel, 
and at the tame time weighty, is considered the best. 

B89Q. Limeedt imported from various counMc^t <8 employed. That broui^ht from Holland is, however, 
in the highest estimation ; as it not only ripens sooner than any other that is imiK»rted, but also produces 
greater crops, and flax of that quality which best suits the t hief manufactures of the country American 
•eed produces. Ip common, fine flax , but neither the quantity of flax nor of the pods, provincially the 
bolls,’* which contain the seeds, is so largo as the produce irom Dutch linseetl Riga seed yields a very 
coarse sort of flax, but a greater quantity of seeds than any other It m common in some parts of Scot- 
land to sow seeds saved from the crop of the preceding year, especially when that crop was raised from 
seed imported from Holland Tlic success of thu practice is found to depend greatly on changing the 
seed from one sort of soil to another of an opposite nature, but the i»Aving in the expense of purchasing 
that sort of seed, in place ol what is newly impoitc'd from Holland, is so inconsiderable, and the risk of 
the crop misgiving so much greater in the one case than in the other, that thos only who are ignorant 
of the consequences, or who are compelled from necessity, are chargeable with this att of ill-judged par- 
simony. Flax-seed is by some farmers changed every three years, but many have sown the same seed 
ten years in succession without perceiving any degeneracy When any degeneracy takes place, the seed 
of flax grown on a diffbrent soil, as moss, moor, sand, &c without any view to the produce in hbre,.will, 
|t is said, answer as well as foreign seed. 

5891. The mamier rf sowing is almost always the same; but when seed is the main 
object, drilling may be adopted, by which seed will be saved in sowing, cleaning con- 
ducted at less expense, and the plants rendered more vigorous and branchy by the stir- 
ring of the soil and tlie admission of aif between the rows. The fibres of flax grown 
in ^is way, howeier, will be shorter, and less equal in thickness throughout their length, 
than flax grown by the broad-cast mode, and tolerably thick. 

5892. The aftcr-cuUure of Jlar consists chiefly m weeding, but sometimes it com^- 
mcnces with rolbiig the surface, which is a sery proper operation when the soil is very 
dry, the season advanced, or the earth very porous. By this jiroccss the earth is pressed 
firmly to the seeds, and they are thereby stimulated to vegcUte sooner, and the drought 
is kept out. On some soils, and in wet or stormy seasons, flax is apt to be laid, to guard 
against which some culti\atois run across their flax field slender poles fixed to stakes : 
but a better method is to run small ropes across the field, both lengthwise and breadth- 
wise, where necessary ; for these being fastened where they intersect one another, and 
supported by stakes at due distances, form a kind of network, which is proof against 
almost every accident that can happen from tempestuous weather. 


into the field They will not taste the young flax plants, but they carctully search tor the weeds, which 
they devou^ 

5894. The flax crop is taken hy pulling, on which there is a consideiable difference 
of opinion. None, however, tliink of pulling it before it comes into flower, when fibre 
is tlio sole object ; or before the seed in the capsules acquires a brownish colour, when 
fibre a;id seed jointly arc required, oi w hen seed alone is the object. 

5895 Some argue for $t puUing while guen, in order that its fibres may be softer and finer ; others, with 
the same view, pull it up before its seeds are quito formed , and others again think that it should not be 
pulled till some of the capsules which contain the seeds have begun to open, being of opinion that the 
fibres of green flax are too tender, and that they fall into tow. On the other hand, it is certain the fibres 

‘ ■ at ■ 

from the reed^ and that they do not bleach well Hero, therefore, as In most other cases, both extremes 
should be avoided , and it consequently seems most reasonable to think that the properest time for pulling 
flax. 18 when its stalkt. begin to turn from a green to a yellow, when its leaves begin to fall, and wnen fte 
seeds begin to be brown. Donaldson observes, that a crop of flax frequently grows short, and runs out a 

S eat number of seed-bearing branches When that is the case, the seeds, not the flax, ought to be the 
rmcr’s chief ota))cct, and the crop should be allowed to stand till the seeds are In a great measure per. 
fected. But that when the crop thrives, and is likely to become more valuable for the flax than the seeds, 
it should be pulled soon after the bloom drops ufi; and before the imkIs turn hard and sharp in the points 
When flax is grown for its fibre, Brown considers it tbi safest -course to take it a little early, any thing 
Wanting in quanbty being, in this way, made up by the superiority of quality 
6896. The opmatwnafpuUingflas difibrs according to the intention of the crop When it is grown fbr 
tin fibre it is pulled and tied Into sheaves like corn, and earned off immediately to bo WeterecL But 
when the seed is to be taken from the plant, it is pulled and laid in handfuls. 


6897. la iHjtflfwJIar, it Is usual, when it 1b Intended to mtq 
tlw Bseoa, lo lay K Si handfiili, partly acroM oarh oUier tlie 
SHOon m wblob to, *(lut the iNUtneM of rippling to thereby 
frpUltat^ M the ripplerk in place of having to separate each 
tuHUtful fhMn the Imnme, OM It by thto almple neraatton 
already done to thei- hand. Although it la of mudi Import- 
MHtoV yet ll rery seldeni happens that much attention Is 
hntoer^ to separata the dlfTercnt aorta of flax from each other, 
te pulHng the prop. In moat flalda, there are varleiics of 
auto { of fiaucM aome pana of a fkld will produem fine flax, 
(Whera oowM | some long, and aome ahd t in a word, crops of 
dltfbratlt lams and ^ulltiei. It be anppo^ that all 
these sons toT win undergo an equal degree of wittering, 
ffrtoHiitg, tmaklng, and heckling, without auataining great 

A* n* JUut h pmitad, it to laid together by handfuls, 
with llie seed end tunted to the south. These handfrito should 


neithPT lie quite ^ a line with each other, nor directly acMss. 
but B slanting upwards, ao that the air may easily pass 
through them Some, InMeod of U>to method, tie die han«^ 
of flax loosely at the top, then spread out their Mots, and thMa 
sMserecal of them iQgeiliarDpriiflii upon their Tooto. IttgifllV 
of these aays, ^ flax Isgen^iy IcA twdm or fiMirteen 
In the field to dry it. This dnliw la certainly not nccSssary 
»*» rtPP/uiK. Wauae Um rfopto wUi sepweM the capMMee 
frnm the flax lu efibctually b^ore It haal^ dried u 

^ It 

should bo considered, that the flax will be more hwto by ihir 
longer tome of steeping, which wdl beoooie neeamerjbin casne- 

a uence of dryln^iOun the seed can bebenefltnfi beeanpe, 

se more the meniMwie winch connerta the litnm to Um reed 
to dn^, the grestiw miM be the dowree of putifemdeil qdpes- 
sary to loosen and destroy the oohMon or thto conneoting 
membrane, die finer parts of the flax itself muiCneccmari^tto 
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dMtroycd^by this Aegteeaf 
llta omiu* kfiMte mil « 
of this iticmbrane, fhe Jibte 
to <ho noil, tttot th« fbxse 


putrelbcllont And If tfM puttofio- 
i dMMw 'a* to AMbtUff tlM cohMlon 
• or th« flax will adhare to atronjily 
iMcesnry fA reutchlng wla prove 


equallr detiimenlal to tlw flax. The Pteodoo addPted in «Hnn 
nans of Britany seems thnvfore much mare ranona], which 
Ist to rippie the flax after It has Inin In the plr two or thrso 
daysi hut even one day will lie sufflclentj If the weathor U dry. 


5999. In the process of vipplin^i which is the neit operation, a large cloth should ho 
spread on a Oonvenient spot of grouifd, with the ripple placed in the middle of it. 

5900. In performing thU buiinett, th« pods containing the soMs are forced from the stalks by means of 
the iron comb called a ripple, fixed on a beam of wood, on*Ute ends of which two persons sit, who, by 
pulling the seed end of the flax repeatedly thro^h this comb, execute the operation in a very comidete 
manner. It Is remarked by the author of The Pre^t State ^ ITuebandry in Great JBrftafn, that ** ttose 
who bestow much attention on the cultivation of flax in Scotland generally ripple off the seed, even when 
there Is no intention of saving it; as it is found, when flax isput Into water without taking offifie pods, 
the Water soon becomes putrid, in consequence of which the flax is greatly injured.’* 

5901. The management of the capsules, and the separation of the seed, form the next 
operation. 

5902. T%e capsules obtained should he spread in the sun to drp^ and those which separate from the pods 
of their own acemd, being the Aillest and ripest, should lie set apart for sowing, in case the precaution of 
raising some flax purposdy for seed has not been attended to. The capsules are then broken, cither by 
treading or by threshing, in order to get out the remaining seeds, the whole of which, as weJl as the others, 
should be carefully sifted, winnowed, and cleaned. When the seed is laid up, it must be frequently stirred, 
or ventilated, to prevent its heating. Even this second seed aflbrds a considerable profit, by the oil wlilch 
it yields, and also by being used when broken for fattening of cattle. 


590.S, To ficilitate the separation of the fhre from the bark, it is necessary to accelerate 
tlic |>rocess of decay or putrefaction. Tliis may be done in difTcrent ways; but the chief 
are bleaching alone, and steeping and bleaching. 


59M. Bleaehiug is a tedious and laborious operation when it is intended as a substitute for steeping, 
but it is less likely to injure the hbre, and may be adopted on a small scale when steeping places are not 
at hand. In Dorsetshire, and some other places, flax, instead of being steeped, is what is called dew- 
retted ; that is, the stalks arc allowed to arrive at thaS state in which the harl or woo<(y parts separate 
most easily from the boon, reed, or fibre, by a more gradual process, that of ripening by the action and 
influence of the dew. This is nothing more than expasing the flax to the influence of the weather for a 
longer period than is necessary, when the operation of watering has been ]>rcviou&ly performed. Steeix. 
ing, however, is the most universal practice both in Britain and on the Continent. 

5iXl5. Steeping or watering, however, is and will be the general practice till flax-dressing machines come 
into universal use. In performing this operation, the flax, whether it has been dried and ripi>lcd, or pulled 
green, is loosely tied into small bundles, the smaller the better, becau&c it is then most equally watered ; 
and these bun<lles are built in thciiool in a reclining upright posture, so that the weight placed aliove may 
keep the whole firmly down. The weights made use ol arc commonly stones placed on planks, or directly 
on the flax. 

5906. The Flemish mode qf steeping flax, as described by lladclifi; is said to improve the quality of the 
flax : and greatly increase its whiteness. This mode dWrers from the enraraon practice, in placing the 
bundles in the steep vertically, instead of horizontally: in immersing the flax by means of transverse 
sticks, with that degree of weight annexed which sliiill not push it down to the bottom, but leave it 
the power to descend spontaneously towards the conclusion of the steepage ; and in leaving at first a space 
of at least half a foot between tlic bottom and the roots of the flax. Ttie spontaneous descent of the flax 
is an indication of its being sufliciently steeped : and the strength and quality of the fibre are said to be 
much better preserved by this mode, in which the temperature of the atmosphere acts with most force on 
the upper part of the plant, whicli needs it most. 

5907. The water fnost proper Jor stealing flax should be clear, soft, and in standing poo1% Compared 
with running water, pools occasion the flax to have a better colour, to be sooner ready for the grass, end 
even to be of superior quality in every respect. When soft, clear, stagnating water cannot be obtained 
without art, a pit or canal is commonly formed, adjoining to a river or stream, whence water can be easily 
brought This pit or canal is filled with w'ater for some time (a week or two) before it is proposed to pull 
the flax -, by this means tlic water acquires a greater degree of warmth than river-water possesses, which 
contributes greatly to facilitate the object farmers have in view in immersing green flax m water, namely, 
to make the harl or flaxy substance part easily and completely from tlic boon or reed. 

5908. The period that flax ought to remain in the water, depends on various circumstances ; as the stato 
of ripeness in which it was uulleil, the quality and temperature of the water, &c. The most certaih rule 
by which to judge when flax is sufficiently watered is, when the boon becomes brittle, and the harl 
Separates easily ftom it In warm weather, ten days of the watering process arc sufficient ; but it Is proper 
to examine the pools regularly after the seventh day, lest the flax should putrefy or rot, which sometimes 
happens In very warm weather. Twelve days will answer in any sort of weather ; though it Inay be rc- 
marlced, that it is better to give too little or the water, than too much, as any deficiency may be easily 
made up'by sufihrlng it to he longer on the grass, whereas an excess of water admits of no remedy. 
{.Prourn.) 

$900. Gritssing or bleaching flax is the next operation, the intention of which is to rectify any defect in 
the watering process, and carry on the putrefactive process to that point when the fibre will simarate from 
the bark, boon, reed, or harl (as the woody part of tne stem is called), with the greatest ease, in perform, 
ing this operation, .the flax is spread very thin on the ground, and in regular rows ; the one being knade to 
overlap the other a few inches, with a view of preventing, as much as possible, its being torn up and scat, 
tered by gales of wind. Old groasground, where the herbage does not grow to any great height, fs t^e 
liest for the puniose ; as when the flax is covered by the grass or weeds, it is ftcquently rotted, or at least 
greatly lifiurcd thereby. 

5910. The time allowed for grasdng is regulated by the state of the flax, and seldom exceeds ten or 
twelve daya During this time it is nspeatedly examined j and when it is found that the boon hss become 

S ' rlttie, so that, on being broken, and rubbed between the hands, it easily and fkeely parts ftom the 
t is taken up, a dry day being chosen for the purpose, and, being bound in sheaves. Is either sent 
y to tifie miU, which is the usual practice in the northern districts, or broken and scutched by a 


Ittapbine or implement for the purpose. 


than steeping 

green flax, or such as has been dAcid'and staCked for months or years, 'flhen flax is to' be separated tsy 
tbU new mode, the cultivator has only to pull it in handfuls, dry it, bind it into sheaves or foggotSi and 
put ft up in stacks like com, till wanted by the manufacturer. 

5919« The dressing <f flax consibts of v^ous operationSf such as scutching, tracking, 
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or bri^ingi by which the woody part is broken ; and heckling or combing} by which the 
fibre IS separated from the woody part, and sorted into lengths. These operations are 
often all performed by the cottager, or small farmer, who grows fiax for the purpose of 
spinning the fibre in his own family. But there arc also public flax mills, unpclled 
by water Or other powers^ by which flax is scutched, and it is then heckled by professed 
hecklers. 

5915. A method qf preparing Aax m such a manner as to resemble cotton tii mhUeness oiMf sqftness, as 
well as in coherence, is given in The Swedish Transactions fur the year 1747 For this purpose a IttUe 
sea-water is to be put into an iron pot or an untinned copper kettle, and a mixture of equal parts of 
birch.ashes and quicklime strewed upon it , a small bundle of flax is to be opened and spread upon the 
surface, and covered with more of the mixture, end the stratification continued till the vessel is suffl- 
clently filled The whole Is then to bo boded with sea water for ten hours, fresh quantities of water being 
occasionally supplied in proportion to the evaporation, that the matter may never become dry Tile boiled 
flax is to be immediately washed in the sea by a little at a time, in a basket, with a smooth stick at first, 
while hot , and when grown cold enough to be borne by the hinds, it must bi. well lubbed, washed with 
soap, laid to bleach, and turned and watered every day Repetitions of the washing with soap expedite 
the bleaching , after which the flax is to be beat, and again well washed , when dry, it is to be worked and 

c^'-ded in the same manner as common cot. 
798 ton, nd pressed betwixt two boards for forty- 

eight houBs. It Is now ftilly prepared and fit 
for use It luSf « in this process nearly half 
its weight, which, however, is abundantly 
compensated by the Improvement made in 
its quali^ 

5914 1 ee's method of breakmg Jkus^ and 
hernpt ivithout dtw retting^ was invented in 
1810, ind was the first step towards a great 
Improi cment, brought nearer perfection by 
the new patent machines of Messrs. Hill and 
Bundy 

5915 Hill and Bundy^s machines {fig 1S9) 
arc portable, and may be worked in barns or 
any kind of out house, they are albO well 
nil ulated for parish workhouses and chan, 
table institutions , a greit part of the work 
being so light that it may be done by rhil. 
drtn and infirm persons, and such is the 
construction and simplicity ot the machines, 
th it no previous iubtruction or practice is 
required . their introduction, theretorCj^into 
those asylums would be the means of effect 
mg a considerable reduction of the luxir s 
rate The woody part is removed by a very 
simple machine , and, by passing through a 
machine equally simple, the flax may be 
brought to any degree ot fineness, equal to 
the best used in Jb ranee and the Nether- 
lands, for the finest late and cambric The 
original length of the fibre, as well as its 

strength, remains uinnipdired, and the difference of the produce is immense, being nearly tuo thirds , 
one ton ot flax being produied from four tons of stem The expense of working each ton obtained bv 
this method « only five pounds. Tlic glutinous raittcr may be removed by soap and water only, which 
will bring the flax to such perfect whiteness, that no further bleaching is necessary, even after the linen 
u woven , and the whole process of preparing flax may be completed in six days 

5916. The produce ofjlax in seed is generally from six to eight, sometimes as high as 
ten or twelve, bushels per acre ; and the price depends in a great measure on that of 
foreign seed imported ; os, when sold to oiUmakers, it is generally about one half of that 
of Dutch seed sold for the purpose of sowing. 

5917. The price qf home-culitvated linseed is considerably advanced of late in some of the southern ana 
western counties of the kingdom, in proportion to what it is in the northern, owing to the circumstance 
of Its being much used as food for fattening cattle The average price of the linseed cultivated in the 
fcin^om at large cannot, it is supposed, be rated higher than from three to four shillings the bushel The 
seed 18 smarated into three qualities , the best for sowing, the second best for crushing for oil, and the 
inferior for boiling or steaming for cattle 

5918. The produce of fax in fibre varies exceedingly. Before being sorted, the gross 
product of fibre varies from three ci»t, tc half a ton per acre. 

591 9. The use of fax in the linen manufacture is well known. The seed is crushed 
oil, tvl^ich is that in common use by painters ; the cake or husk, wh 4 .h remains after 
*• the expression of the oil, is sold for fattening cattle, and in some places as a manure ; 
and (he inferior seed, not fit to crush, is boiled and made into flax-seed jelly, which k 
Mtcemad exeellent nutriment for stock. 



As the making (ffiax^eedJeUy is an agricultural operation, we shall here describe it The prjis> 
IMntlon of water to seed is about seven to one The seed having been steeped in of the water fSr 
cight-and-forty hours previously to the boiling, the remainder of the water is added cold, and the whole 


ng kept In motion during the operation, to prevent its burning to ftie 
^ to a jelly-like, or rather a gluey or ropy, consistence. After beln- 


anputnsoquarcs or me jeiiy per eay, or somew 
one sixteenth of the medium allowance of oil.icake 




one quart of seed in four days : that is, about 


i 5991. The diseases of fax are few, and are chiefly the fly, which sometimes attacks the 
pUnts when poung, the midew, and the rust. 
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BubsbOY. S. lfemp\ Cdt^mHs saiiva L . ; Dws'cia Pe»tdndrid h., «nd XJrdcea J. 

0ianvref Fr. ; Hanf, Ger. ; Canapch Itol. ; and CanoTnoy Span. 

5922. TAe is a plant of equal antiquity with the flax. It is supposed to be a 
native of India, or of some otlicr Asiatic country, lieing too tender to be even naturalised 
in Europe. It is one of the few plants employed in British agriculture in which the 
male and female flowers are in different plants, a cpi umstance which has some influence 
on its culture and management. It grows to a great height on good soils ; sometimes 
to six or seven feet in this country, but in Italy generally higher ; and Crud states, that 
in the Bolognese territory he has seen it flfleen feet eight inches high, and a friend of his 
eighteen feet six inches : in both cas< s thc*fibrc being of remarkable beauty. This 
luxuriance of the hemp in warm countries may be one reason why it has never been 
much cultivated in England. In the Isle of Axholme, in Lincolnshire, it has been 
cultivated from time immemorial, and also for some centuries in Suffolk, but chiefly for 
local manufactuie. The culture, management, and uses of hemp are nearly the same 
as those of flax. Wlicn grown for seed, it is a very exhausting crop ; but when pulled 
green, it is considered a cleaner of the ground, and is said to have the property of pre- 
serving from insects any crop which it may surround. The objections to this crop are, 
that its coming in the midst of harvest is embarrassing ; and that the attention it demands 
in every state of its progress is too greats where it is only a secondary consideration. 

5923. The sods most suitable for hemp are those of the deej^ black putrid vegetable 
kind, which have a situation low and somewhat inclined to moisture, as well as the deep 
mellow loamy or sandy sorts. But the quantity of produce is in general much greater 
on the former than the latter ; though, according to some, of an inferior quality. Mellow 
rich clayey loams do well ; and nothing better than old meadow land. 

5924. The preparation of the soil, and the pltlce in the rotation, are the same os for flax. 

5925. The season of sowing is towards the end of April, w'hen there is no longer any 
danger of frost injuring the rising plants. The quantity of seed is from two to three 
bushels, according to the quality of the land. In quality the seed must be fresh, heavy, 
and bright in colour. Broad-cast is the universal mode of sowing ; and the only afler- 
culture consists in keeping off birds when it is coming up; in weeding.; and sometimes 
in fupporting tlie crop by cross rods or lines, as in the case of flax. 

5926. In taking the hemp crop, two mclhods are in use, according to the object in view. 
When the crop is grown entirely for the fibre, it is pulled when in flower, and no dis- 
tinction made between the male and female plants. But as it is most commonly grown 
both with a view to fibre and seed, the usual piactice is to pull the male plants as soon 
as the setting of the seed in the females shows that they have effected their purpose. As 
the female plants require four or five weeks to ripen their seeds, the males are thus pulled 
so long before them. 

5927. In the operation qf puUtng the males t the pullers walk in the ftirrows between tile ndges, and 
reach across to the crown of the ridge, pulling one or two •■talks at a time, and carehilly avoiding to tread 
down the female plants llie male stalks arc easily known by their yellowish hue and faded flowers. 
Ihey are tied in small bundles, and immediately earned to the watering pool, m the manner of flax. 

.was. The operation (\f ptUbng the females commences when the seed is niic, which is known by the 
brownish or greyish hue ot the caiNtules and the lading of the leaves The stalks are then pulled and 
bound up into bundles, being set up in the same manner as gram, until the seed becomes so dry and firm 
as to shed freely : great care should be taken in pulling not to shake the stalks rashly, otherwise much of 
the seed may be lost. It is advised that, after pulling the seed, hemp may be set to stand in shocks ot live 
sheaves, to dry the seed , but, in order to prevent any delay In watering, the seed-pods may be cut off with 
a choppiug.knife, and dried on canvass exposed to the air under some shed or cover. This last method of 
drying the seed will prove of great advantage to the hemp, as the seed and pods, when greeD, arc of such 
a gummy nature that the stems might suftbr much by sun-burning or rain^ which will discolour and injury 
the hemp before the seed can be sufficiently dried upon the stalks. Besides, the threshing out the seed 
would damage the hemp in a considerable degree. 

5929. Hemp is watered (proviri. water-retted), bleached (provin. dew-retted), and grassed 
in the same manner as flax. Grassing is omitted in some places, and drying substituted; 
and in other districts w atcring is omitted with the female crop, which is dried and stacked, 
and dewed or bleached tlie following spring. On the Continent hot water and green soap 
have been tried ; and here, as in the case of flax, it is found that steeping for two hours 
in this mixture is as effectual in separating tlie fibre from the woody matter, as waterTng * 
and grassing for weeks. 

5930. Although hemp, in the process of m-anitfacturinw^ passea through the bands of the breaker, heckter, 
spinner, whitestcr, weaver, and bleacher, yet many ot these operations are frequently carried on by the 
same person. Some weavers bleach their own yam and cloth : others their Cloth only : some heckle tbeir 
|dw, and put it out to spinning; others buy the tow, and put it out , and some carry on the whole of the 
trade themselves. 

59S1. The produce of hemp in fibre varies from three to six cwt. per acre ; in seed flrotn 
eleven to twelve bqshels. I 

5932. The uses of hemp are well Inown, as well as its ^eat importance to the navy 
for sails and cordage. 

Beceedintfif good huckaback is made firom It, for towels and common table clotha The low priced 
hempen cloths are a general wear for husbandmen, servants, and labouring manutketuren : the bbUer 
sprts for working farmers and tradesmen in the country ; and the finer ones, seven-eighUis wide, are pre% 

3 N 3 



PRACTICE OF AGRICULTURE. 


PaWIII; 


9IB 


ferrod W tome i^ntlemen fbr sttongth and waimth. They possess this advantage ovw trIsH and^otti^ 
linens, that their colour imntoves in wearing, while that of linen decUnca English hemp, imDperiy 
manufactured, stands unrivalled In its strength, and is superior in this respect to the Russian, Consider- 
able quantities of cloth are imported ft-om Russia for sheeting, merely on account of its strength ; for it is 
coarser at the price than linen : our hempen cloth, however, is preferable; being strontor, from the 
superior quality of the thread, and at the same time lighter washing. The hemp raised In England is 

not of so dry and spongy a nature as what we have IVom Russia and India, and therefore it requires a 
smaller pro^rtioii of tar to manufacture it into cordage. Tar being cheaper than hemp, the ro^-makers 
prefer foreign hemp to ours ; because they can make a greater profit in working It : hut cordage must 
certainly be stronger in proportion as there is more hemp and less tar in it, provided there is a sufficient 
quantity of the latter to unite the fibres. An oil extracted from the seeds or hemp is used in cookery in 
Russia, and by painters in this country. The seeds themselves arc reckoned a good food for poult^, and 
are supposed to occasion hens to lay a greater quantity of eggs. Small birds in general are very fond of 
them; but they should be given to caged birds with i^aution, and mixed with other seeds. A very singular 
eflfbct is recorded, on very good authority, to have been sometimes produced by feeding bullfinches and 
^ goldfinches on hempsecd ^one, or in too great quantity,— .that of changing the red and yellpw on those 
birds to a total blackness. 

5934. The hemp has few or no diseases. 

SuasECT. 3. The Fuller's Thistlet or TeaseL — 'Dipsaens fullhnum L, ; Tetr&ndria Jl/o- 

nogynialj.i and DipsciceeB J, Chardond /oullon, Fr. ; Fardendistel, Ger. ; JDissacOt 

Ital. ; and Cardencha, Span. (Jig. 799.) 

5935, The fuller's thistle is an herbaceous biei^ial, growing from four to six feet high ; 
prickly or rough in the stem and leaves, and terminated by rough burr-like heads of 
flowers. It is a native of Britain, flowers in July, and ripens its seed in September. It 
is cultivated in Essex and the west of England, for raising the nap upon woollen cloths 
by means of the crooked awns or chaffs upon the heads ; which, in the wild sort, are said 
to be less hooked. For this purpose they are fixed round the circumference of a cylinder, 
which is made to turn round, and the cloth is held against them. In the Journal of a 
Naturalist we arc informed, tliat the teasel forms an article of culture in cottage gardens 
in the clothing districts of Gloucestershire. 

5936*. There are uo varieties of the cultivated teasel, and the wild species is not mate- 
rially difiTcrent from it, and may be used in its stead, though its chaff' is not quite so rigid. 

5937. The soils on which the teasel grows strongest are 
deep loamy clays, not over-rich. The situation should be 
rather elevated, airy, and exposed to the south. In a 
rotation it may occupy the place of a green and com crop, 
as ill the first year the plants arc treated like turnips, and 
in the second the crop is ripened. The soil should be 
ploughed deep, and well comminuted by cross-ploughings, 
or stirrings with pronged implements, as the cultivator. 

5938. The solving season is the beginning of April ; the 
quantity of seed is from one peck to two pecks per acre, 
and in quality it should be fresh and plump. 

.OdSa The mode qf sowing is almost always broad-cast, but no crop is 
better adapted for being growi^n drills, as the plants reijiiire hoeing 
and thinning. The drills may be either sown on ridgelets or a flat 
surface, in the manner of turnips, or by ribbing. The distance between 
the rows may be from eighteen inches to two feet. In Essex, caraway 
is commonly sown with the teasel-crop ; but this is reckoned a bad 
plan. 

5940. The after-culture of this crop consists the first 
year in hoeing and stirring the soil, and in thinning out the 
plants to the distance of one foot every way, if sown broad-cast, or to the distance of six 
inches if sown in rows. Vacancies may be filled up by transplanting ; and a separate 
plantation may be made with the tliinuings, but these never attain the same vigour as the 
seedlings. The culture in the second year consists also of hoeing, stirring, and weeding, 
till the plants begin to shoot. 

5qi1. When the teasel is grown broad-cast^ the intervals between the plants are dug by means of spades 
which have long narrow blades, not more than about four inches in breadth, having the length of sixteen 
cr rigbteciMnicheii. With these the land is usually worked over in the intervals of the plants three or four 
u times duvti^ flic summer months ; and In the course of the following winter, as about the latter end of 
February, the land between the plants is to be again worked over by the narrow spades, care being taken 
that none of the mould falls into the hearts of the plants. Again about the middle of May, when they 
begin to spindle, another digging over is given, the earth being raised' round thd* root-stems of the plants, 
in order to Support and prevent them from being blovni down by the wind. Some cnltivatocs pmOHP 
more frequent diggings, that the ground may be rendered cleaner and more mellow ; conftouently the 
growth or the plants will be the more efibctually promoted. This business, in Essex, has usually the name 
of spaddllng, knd is executed with great despatch by labourers accustomed to perform It 

$942. The taking if the teasel crop, when no regard is had fbr seed, commenced about 
the mid^' of July, when tke blossoms begin to fall from the top, or terininating hoads 
offloW^i^. ^ 

5945. /t is the best method to have the heads cut as they become ripe ; but the work Is mostly executed 
at thr^ times, at the distance of about ten days or a fortnight from each other. It is performed by means 
of a knife, contrived, for the purpose, with a short Made and a string sttached to the haft. This last is done 
in order tiiat it may be hung over the hand. A pair of strong gloves is likewise necessary. Thus prepared. 
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the labowi: cute off the ripe heads along the rows or hnei with about nine inches ofstem, andtiistfaeni up 
in handnite With the stem of one that Is more peribctly ripened. On the evening of the flay on which they 
are cut, they should be put into a dry shed . and when the weather is flne and the air clear, they should 
be taken out and exposed to the sun daily till they become perfectly dry Murh care must, however, be 
taken that no ram falls upon them. In doing this, sbme nuike use of long small stakes or pplesi on which 
these handfuls are hung during the time o^eir preparation. 

5944u As soon as they are eompUtely drta^ they should be laid up In a dry room, in a close manner, tiH 
they become tough and of a bright colour, and ready for use. They should then be sorted or separated ihto 
three kinds, by opening each of the small bundles These are distinguished into kings, middUngs, and 
scrubs, according to tnelr diflbrcnt qualities They arc afterwards, the author of The Somerset Beport 
says, made into packs, which, of the first sort, contain nine thousand heads, but when of the second, 
twenty thousand ; the third is a sort of very inferior value liy some, before forming them into packs« 
they are done up into what arc termed staves, by means of t>plit sticks, when they are ready for sale. 

5945. The produce teasel varies fiom tdn to hfltcen packs on the acre; nine packs 
of kings, nineteen of middlings, and two of scrubs, ajrc reckoned a large cropi with a 
great bulk of haulm. Ofimi, however, the crop fails. 

5946. The use of the heads of the teasel has been already mentioned. The haulm is 
of no use but fur burning as manure. Parkinson observes, that this is a sort of crop 
that may be grown to advantage on many lands, in a rotation, as a fallow to prepare for 
wheat ; and by burning the straw and refuse stuff after the crop is reaped, it will be found 
not to impoverish, but rather to improve the land. In their ^oung state, the teasel plants 
stand the winter without danger ; and are a good crop for clearing land of all weeds, 
from their lateness in the process of hpeing, tlieir being few wee& that vegetate at so 
advanced a season. On all these accounts they become an advantageous crop for the 
farmer. 

5947. To sate seed, leave a few of the very best plants uncropped, and then, when the 
seed is ripe, cut off only the largest and terminating heads, from whicli the se^ is easily 
separated by beating with flails, and cleaned by the winnowing machine, or a sieve. 

5948. The chief injuries to which the teasel Udmhle are tliosc inflicted on it while young, 
by the fly and slug. 

Subsect. 4. Madder, — R^biatincthrum h, i Tetr&ndriaMonogjnia'Li.,andRuhiidce<ib 3% 
Garance, Fr. ; Fdrberrothe, Gei. ; Jtobia, Ital. ; and liubia, Span, (fg, 800.) 

5949- The dyers madder has a perennial root, and an annual stalk. The root is com- 
posed of many long, thick, succulent fibres, almost as large 
as a man's little linger ; these arc joined at the top in a 
liead, like tlie roots of asparagus, and strike very deep into 
the ground, being sometimes more tlian three feet in length. 
From the upper part (or head of the root) come out many 
side roots, which extend just under tlie surface of the ground 
to a great distance, whereby it propagates veiy fast; for 
these send up a great number of shoots, which, if carefully 
taken off in the sfiring soon after they ore ati»ve ground, 
become so many plants. It is a native of tlie south of 
^^rope, flowers in June, and seeds soon afterwards ; but 
by them it is never propagated. Madder is mentioned by 
the Greeks as a medical plant, but when it wai^ first used 
in dyeing is uncertain. It has been cultivated in Holland 
and Flanders, and other ports of the Continent, for the latter 
purpose for many centuries, and has been tried in this 
country ; but unless the importation of the root from the 
Continent be entirely prevented, it will not answer. Its 
culture has been attempted at different times when our 
commerce with the Dutch was interrupted, or when they raised the price of the article 
exorbitantly liigh. At present it may be imported not only from Holland, but from 
France, Italy, and Turkey. 

5950. The soils most suited to the cultivation of madder are deep, fertile, sandy loams, 
not retentive of moisture, and having a considerable portion of vegetable matter in tlieir 
composition. It may also be grown on the more light descriptions of soil,''<Af suffldient 
depth, and in a proper state of fertility. 

5951. The preparation of the sod may either consist in trench ploughings, lengthwise 
and across, with pronged stirrings, so as to bring it to a fine tilth ; or, what will often be 
found preferable, by one trenching two feet deep by manual labour. 

5952. The sets or plants are best obtained fVom the runners, or surface-roots of oM 

plants. Tliese being taken up, are to bo cut into lengths of from six to twelve inches, 
according to the scarcity or abundance of runners. of one inch will grow if they 

have an eye or bud, and some fibres ; but their progress w|il be injuriously slow for want 
of maternal nourishment. Sets may also be pfocured by sowing the seeds in fine light 
earth a year before they are wanted, and dien transplanting them ; or sets of an inch may 
be planted one year in a garden, and then removed to the field plantation. 
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59^St is coromonlj May or June, and tlie xpaoner 19 genisialljr 

in rows nine or ten inches asunder, and five or six inches apart in the rows. Some plant 
promiscuously in beds with intervals between, out of which eartli is thrown in the lazy- 
bed manner of growing potatoes; but this iif unnecessary, as it is not the surface, but the 
descending, roots which are used by the dyer. 

5954. The operation planting is generally performed by the dibber, but some ley-' 
plant them by the aid of the plough. . By this mode the ground is ploughed over with a 
shallow furrow, and in tlie course of the operation the sets are deposited in each furrow, 
leaning on and pressed against the furrow-slice. This, however, is a bad mode, as there 
is no opportunity of firming the plants at the roots, and as some of the sets are apt to be 
buried, and others not sufficiently covered. 

5955. The after-culture consists in hoeing and weeding with stirring by pronged hoes, 
either of the hoise or hand kind. Some earth up, but this is unnecessary, and even in- 
jurious, as tearing the surface-roots. 

5956. The madder-crop is taken at the end of the third autumn after planting, and 
generally in the montli of October. By f.ir the best niode is that of trenching over tlie 
ground, which not only clears it effectudly, but fits it at onre for another crop. Where 
madder, however, has been grown on land prepared by the plough that implement may 
be used in removing it. Previously to trenching, the haulm may be cleared oflT with an 
old scythe, and carted to the firmery to be used as litter to spread in the straw-yards. 

5957. Drying the loots is the next process, and, in very fine seasons, may sometimes 
be eflected on the soil, by simply spreading the plants as they are taken up ; but in most 
seasons they requii e to be dried on a kiln, like that used for malt or hops. They are 
dried till they become brittle, and then packed up in bags for sale to the dyer. 

5958. The produce from the root of this plant is different according to the difference 
of the soil, but mostly from ten to fifteen 6r twenty hundred weight where tliey are suit- 
able to its cultivation. • 

5959. In judging of the quality of madrler-rootsy the best is that which, on being 
broken in two, has a brightish red or purplish appearance, without any yellow cast being 
exhibited. 

5960. The use of madder-roots is chiefly in dyeing and calico-printing. The haulm 
which accumulates on the surface of the field, in the course of three years, may be carted 
to the farm-yard, and fermented along with horse-dung. It has the singular property 
of dyeing the horns of the ammals who cat it of a red colour. 

5961. Madder-seed in abundance may be collected from the plants in the September 
of the second and third years, but it is never so propagated. 

5962. Madder is sometimes blighted g but in general it has few diseases* 

SuBSFCT, 5. Woad, — Jsdtis tinctbria L. ; Tttradyndmia Sihqubsa L., and Cruclferce J, 

TaAel ojr Guede, Fr. ; JFaidy Ger, ; Guadcy Ital. ; and Gualday Span, 801.) 

5969. The common woad is a biennial plant w ith a fusiform fibrous root, and smooth 
branchy stem rising from three to five feet in height. It is a native, or naturalised in 
England, flowers from May to July, and its seeds are npe 
from July to September. It has been cultivated in France 
for an unknown length of time, and was introduced to 
England in 1582, and grown with success. It is now 
chiefly cultivated in Lincolnshire, where it is a common 
practice to take rich flat tracts near rivers, at a high price, 
for the purpose of growing it for two or four years. 
Those who engage in this sort of culture form a sort of 
colony, and move from place to place as they complete 
their engagements. It is .sometimes, however, grown by 
stationary farmers. The leaves are the parts of the planj^ 
used, and it is considered a severe crop. 

5964. There is a vanetv of woad called the Dalmatian, 
described by Miller, and also a wild sort ; but only the 
common is cultivated in this country. 

5965. The sod for woad should be deep and perfectly 
fresh, such as those of the rich, mellow, loamy, and deep, 
vegetable kind. Where this culture is carried to a consi- 
derable degree of perfection, as in Lincolnshire, the deept 

rich, putrid, alluvial soils on the flat tracts extending upon the borders of the large rivers, 
are eldefly employed for the^rowth of this sort of crop j and it has been shown by re* 
peiUed trials tliat it answers fiost perfectly when they ore broken up for it immediately 
from A state of sward. 

5966. The preparation of the soil, when woad is to be grown on grass land, nsay either 
be effected by deep ploughings, with the aid of the winter’s frost, cross ploughiiig and 
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in ;' pldugiiin^ and lianowing in spring ; by paring and bunt- 
ihg ; or by^^trench-ploughin^, or spade trenching. 

^967. mode afmeara the worsts as it is ne4l to impossible to reduce old turf in one year, and, 

even if this is done, the danger IVom the gimb and wire-worm is a sufficient argument against It j9y 
ploughing deep in February, and soon afteimards sowing, the plants may germinate before the grub It 
lAlc to rise to the surface: by trench-ploughing, the same purpose will be better attained ; and, best of 
all, by spade trench ii^. But a method equally effbctual with the first, more expeditious, and more 
destructive to grubs, insects, and other vermin, which are a^ to fbed on the plants in their early growth, 
is that of paring and burning. This Is, however, chiefly practised where the sward is rough and abounds 
with rushes, sedge, and other plants of the coarse kind, but It might be bad recourse to on others, vUh 
benefit. 

5968. The time of solving may be extended from February to July. Early sowing, 
however, i$ to be preferred, as in that case the plants come up stronger and affi>rd more 
produce the first season. 

5969. The mode of sowing is generally broad-cast, but the plant might be most advan- 
tageously grown in rows and cultivated with the horse-hoe. The rows nuy be nine 
inches or a foot apart, and the seed deposited two inches deep. The quantity of seed 
for die broad-cast metliod is five or six pounds to the acre ; for the drill mode, two pounds 
are more than sufficient, the seed being smaller than that of tliu turnip. New seed, 
where it can be procured, should always be sown in preference to old ; but, when of the 
latter kind, it should be steeped for some time before it is put into the ground. 

5970. The after^cullure of the woad consists in hoeing, thinning, prong-stirring, and 
weeding, which operations may be practised by hand or horse tools, as in the culture of 
teazle. 

5971. Gathering the crops* The leaves of tlio spri ng-sown plants will generally be ready 
tow'ards the latter end of June or beginning of July, according to the nature of the soil, 
season, and climate ; the leaves of those put ivat a later period in the summer are often 
fit to be gathered earlier. This business should, however, constantly be executed as soon 
a.9 the leaves arc fully grown, while they retain their perfect green colour and are higlily 
succulent ; as when they are let remain till they begin to turn pale, much of their good- 
ness is said to be cxiiendcd, and they become less in quantity, and of an inferior quality 
for the purposes of the dyer. 

5972. In the execution of this sort cf business, a number of baskets are usually provided in proportion 
to the extent of the crop, and into these the leaves are thrown as they arc taken flrom the plants. The 
leaves arc detached from the plants, by grasping them firmly with the hand, and giving them a sort of a 
sudden twist. In favourable *>easons, where the soils are rich, the plants will often rise to the height of 
eight or ten inches ; but in other circumstances, they seldom attain more than four or five : and where 
the lands arc well managed they will often afford two or three gatherings, but the best cultivators seldom 
take more than two, which are sometimes mixed together in the manufacturing. It is necessary that the 
afler-croppings, when they are taken, should be constantly kept separate ftom the others, as they would 
injure the whole if blended, and considerably diminish the value of the produce. It is said that the best 
method, whore a third cropping is either wholly or partially made, is to keep it separate, forming it into an 
inferior kind of woad. 

597.8. The produce is mostly from about a ton to a ton and a half of gi^n leaves. 
The price varies considerably ; but for woad of the prime quality, it is often from twenty- 
five to thirty pounds the ton, and for that of an inferior quality six or seven, and some- 
times much more. 

5974. To prepare it for the dyer, it is bruised by machinery to express the wAtfery part ; 
it is afterwards formed into balls and fermented, re-ground, and fermented in vats, where 
it is evaporated into cakes in the manner of indigo. The haulm is burned for manure 
or spread over the straw-yard, to be fermented along with straw-dung. 

5975. The use of woad in dyeing is as a basis for the black and other colours, 

5976. To save seed, leave some of the plants undenuded of their leaves the second 
year, and when it is ripe, in July or August, treat it like turnip-seed. 

5977. The only diseases to which the woad is liable are the mildew and rust« When 
young it is often attacked by the fiy, and the ground obliged to be re -sown, and this 
irtore than once even on winter-ploughed grass lands. 

Subsect, 6, W'eld, or Dyer's fTeed, — Reseda LuMa L. ; Dodegdndria Triif^fnia 
and ^seddeets Liudl. Gaude, Fr. ; JFaud, Ger. (^. 802.) 

5978. IPeld is on imperfect biennial, with small fusiform roots, and a leafy stem from 
one to three feet in height. It is a native of Britain, flowci| in June and July, and 
ripens its seeds in August and September. It is cultivated in a few places in England, 
and chiefly in Essex, for its spike of flowers, and sometimes also for its leaves, both of 
which ere used in dyeing. Its culture may be considered the same as that of woad, 
only being a smaller plant it is not thinned out to so a distance. It has this 
advantage for the farmer over all d^her colouring plant^that it only requires to bo 
taken up and dried, when it is fit for the dyer* It is, however, an exhausting crop. 

5979. Wetd VfUl ^ou> on any soil, but fertile loams pr^uce the best crops. In Essex, 
itr ia grown on a atiff loam, moderately moist 



m PRACTICE DF AGRICULTURE. Par* TIL 


9S8Q, 7^0 sod bemg knught to dfine ttUb, tbe s^ed U sown in April or the beginning of Ma)r, gOneratly 
broad-cast The quantity of seed is Arom two quarts to a gallon per 
acre, and it should either be iVesh, or, d two or three years old, steeped 
a few days in walpr previously to being sown. Being a biennial, and 
no advantage obtained from it theArst year, it is sometimes sown with 
corn crops in the manner' of clover, which, when the soil is in a very 
rich state, may answer, provided that hoeing, weeding, and stirring 
take place as soon the com crop is cut The bmt crops, however, will 
obviousljb be the result of drilbng and cultivating the crofi atone. 
The drills may be a foot asunder, and the plants thinned to six inches 
In the row. In the broad-cast mode, It is usual to thin them to six or 
eight inches* distance every way ; often, wlien weld succeeds corn 
crops. It is never eitiicr thinned, weeded, or hoed, but left to itself till 
the plants arc ih full blossom. ^ 

5981. The crop is taken by pulling up the entire plant: 
and the proper period for this purpose is when the blopm 
has been produced tlie whole length of the stems, and the 
plants are just beginning to turn of a light or yellowish 
colour; as in the beginning or middle of July in the second 
year. The plants are usually from one foot to two feet 
and a half in height. It is thought by som«, advantageous 
to pull it rather early, without waiting for the ripening 
of the seeds; as by tins means there will not only be the 
greatest proportion of dye, but the land will be left at liberty for the reception of a crop 
of wheat or turnips; in this case, a small pait must be left solely for the purpose of 
seed. 



5982. In ihr execution qf the work^ the plants arc drawn up by the roots in small handfbls ; and, after 
each handful had been tied up wltli one of the stalks, they arc act up in fours in an erect position, and 
left to dry. Sometimes, however, they become sufficiently dry by turning without being set up After 
they have remained till fully dry, which is mostly eftwted in the course of a week or two, they are bound 
up into larger bundles, each, containing sixty handfuN, and weighing hfly.six pounds .Sixty of these 
bundles constitute a load, and, in places where this kind of crop is much grown, arc tied up by a string 
made for the purpose, which is sold under the title of weld cord. 

5983. The jyroduce of weld depends much on the nature of the season ; but from half 
a load to a load and a half per acre is the quantity most commonly allbrded. It is usually 
sold to the dyers at from live or six to ten or twelve pounds tlie load, and sometimes at con- 
siderably more. It is mostly bought by peisons who aftt rwards dispose of it to the dyers. 
The demand for it is sometimes very little, while at otheis it is so great as to raise the 
price to a high degree. It is sometimes gatlured green and treated like woud or indigo ; 
but in general the dried herb is used by tlie djers in a state of decoction. 

5984. The use of weld in dyeing is for giving a yellow colour to cotton, woollen, mohair, 
silk, and linen. Blue cloths are dipped in a decoction of it, which renders them green; 
and the yellow colour of the paint called Dutch pink is obtained from w'eld. 

5985. To save seedy stlect a few of the largest and healthiest plants, and leave them to 
ripen. . The seed is easily separated. 

5986. The chuf disease of weld is the mildew, to which it is very liable when young, 
and tills is one reiisuii that it is often sown with other crops. 


Subsect. 7. JBastard Saffron. — Cdrthamiis Hnethrivs L. ; Syni*€n^da Polygdmia 
JEquMis L., and Ct/naroccphalce J. Carthamc, Fr. ; Wilder Safran, Ger. (^. HO. 
p. 174.) 

5987. The bastard saffron is an annual plant, which rises with a stiff ligneous stalk, 
two feet and a half or three feet high, dividing upwards into many branches, with ovate 
pointed sessile leaves. The flowers grow singly at the extremity of each branch ; the 
heads are large, enclosed in a scaly calyx ; each scale is broad at the base, flat, and formed 
like a leaf of the plant, terminating in a sharp spine. The lower port of the calyx spreads 
open, but the scales above closely embrace the florets, which stand out nearly an inch 
above the calyx ; these are of a fine saffron colour, and this is the part which is gathered 
for the use of tlie dyer. 

f^988. It grows naturally m Egypt and some of the warm parts of Asia ; but, being an 
annual, our Bummers admit of its going through a course of existence in this country. 
Sown in April, it flowers in July and August, and the seeds ripen in autumn ; but if the 
season proves cold and moist, when the plants are in flow%r, there will be no good seeds, 
produced; so ^at there <ve few- seasons wherein the seeds of this plant come to perfec- 
tion in England. 

8S89, It is cuUioated in gnat ptenty in Germany^ and was formerly mwn in England. In Houghtonlt 
CoUectionSy It Is related by a gentleman, In 168J, that twenty-five acres m the Vale of Evesham, in Oloucea. 

tershirs, were sown with this seed; the soil a mixed sand of about fifteen shillings an acre m value ; It bore 

a crop of wheat the year before, wfa dressed for barley, and had a harrowing extraordinary. This piece of 
ground was taken fbr two years b3nin adventurer in this seed, at the rate of twency-five pounds Mr acre, in 
conf^ratioa that this plant is said to be a great impoverlsher of land. He sold the flowers tn London for 
10/. per pound s a price, he said, much below his expectation. He gained above thirty shillings an acre 
clear profit, exc«)t the price of the seed ; but of this there was a plentiftil return (about one hundred and 

forty bushels), which, had it been well managed, would have amounted to a considerable value, tike 
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most Other xoanuflMitorUI jtato it is CMNnidereyl an impOTariiher of the grontid} both by exhausting itv 
and by aflbrding but little naulm os manure. 

5990. 7%e spU it requires is light, and th^ preparation and culture, according to Von 
Thaer, equal to that of the garden. The seed is sown in rows, or deposited in patches 
two feet apart every way, and when the plants come up, they are thinned out, so as to 
leave only two or three together. The soil is stirred and weeded during. summer. In 
August the flowers begin to expand : the petals of the florets are then to be cut off with 
a blunt knife, and dried in the shade, or on a kiln, like the true safiron. This operation 
is performed in the early part of the day, and continued daily till October. The plants 
are then pulled up, sheaved and shocked, and threshed for tlicir seed. 

5991. The me of the flower of bastard saffron is chiefly in dyeing. It is also pqt in 
soups, pies, and puddings, like the leaves of the marigold or the common safiron. The oil 
produced fVom tlie seed is used both in medicine and painting. The stalks of the plants 
are commonly burnt for manure. 


Subsect. 8. Various Plants which have been proposed as Substitutes for the Thread and 
dyeing Plants grown in Britain, 


5992. Though few (f these are likely to come into cuUivalvon, yet it may be useful to 
notice them, with a view to indicating our resources for extraordinary occasions ; to lead- 
ing the young cultivator to reflect on the richness of that immense store-house, tlie 
vegetable kingdom ; and to pointing out sources of experiment and research for the 
amateur agriculturist. Every kind of limitation has a tendency to degrade the mind, and 
lessen enterprise. The plants to be here enumerated, naturally arrange themselves as 
thread plants and colouring plants. . 


5993. The thread plants that have been tried are the scl^pia; syrlaca, ITrtlca diofea (or nettle), {7r. 
tka canadense (or Canadian nettle), tho 5'ii&rtium y^nceum, and Cytibus «copariuB (brooms), Bpilobium 
angustifblium, Eriil'phoruni polybtkchyon, &c. The .^scI^piaA syrlaca, Syrian swallow.wort, or Virginian 
silk, IS a creeping- rooted perennial, with strong erect steins fVom four to six feet high. It is a native of 
Virginia, and flowers in July. The flowers are succcedetl by pods, containing a down or cotton, which the 
poor people in Virginia collect and fill their beds with. In Germany, and especuilly at Leignitz, attempta 
were made, in 17^ and 18(X), Von Thaer informs us, to cultbatc the plant as a substitute for cotton. U 
was found to grow readily on a {loor soil ; but the growera could not undersell the importers, nor produce so 
good an article. I'lie Eridphorum polysti\chyon, or cotton CTass, glows abundantly in our bogs, and its 
seeds arc furnished with a cottony substance, gathered by the country people to stuff pillows, &c. ^hia 
substance has been spun and woven into very good cloth. Tho common nettle afibrds a fibre which bos 
also been spun and manufactured. The fibre of the 5p&rtium yflnccum, rush.like. or Spanish broom, a 
native of the south of Europe, but quite hardy in Britain, is m^e into very good cloth both in the soutli 
of France and in Si»iiL The fibrq of the common broom makes an inferior description of cordage in the 
former country. The Epilbbium angustifMium, and other species of willow herb, common by the sides ol 
brooks, aflbrd a very good fibre, as do a great variety of plants : and in Sweden a strong cloth is made IVom 
the stems of the wild hop (Hbmulus Lbpulus), and the same thing has been done in England. {Trans. 
Soc. Arts. 1791.) Indeed there arc few plants the fibres of which might not be separated and rendered 
available for the purpose of spinning threads for weaving into cloth, or of mashing for making paper. The 
fibres of all nettles and square-staiked herbaceous plants answer for the former purpose sfiuid .noth the 
fibres and bark of several plants, for the latter. The fibres ot all the herbaceous mmlows are uncommonly 
white, and finer than camel's hair ; and in Germany they arc used in making an imitation of India Mper 
for engravers. The filaments of the common field-bean are among the strongest yet discovered : these, 
with a little beating, rubbing, and shaking, arc easily separated from the strawy part, when the plant has 
been steeped ten or twelve days in water; or is damp, and in a state approaching to termcntotipli, or what 
is commonly called retting. Washing or pulling it through heckles, or iron combs, first coarse, and then 
finer, is necessary to the dressing of bean hemp : and is perhaps the easiest mode of separating the fila- 
ments firom the thin membrane that surrounds them. The fibre of the common nettle is very similar to 
that of hemp or flax, inclining to either according to the soil and different situations in which it grows; 
and it has been shown by experiment, that they may be used for the same purposes as hemp or flax, from 
cloth of the finest texture down to the coarsest quality; such as sail-cloth, sacking, cordage, 6tc. {Smtth's 
Mechanic, voL ii.) It might be worth tho attention or any one who had leisure to collect a few, say only 
two, stidks, of a ^eat number of epwies from a botanic garden, to immerse them a sufficient time in soft 
soap and warm water, and prove their absolute and comparative value as fibre plants. 


0994. Broom Jtax Is prepared baritfeping the twig* or most 
vifraroiu shoots of the funner year, rnr two or three weeks, more 
or Jess, according to tlio heat of the leaison. In staonant water, 
or by bclUng them fbr about an hour in water. Iiub dime, the 
flax comes freely from the twigs ; and, where tlicre is not ma- 
chinery tor the puiiKJse, may be cosily peeled or stripped oft', by 
children or odiers, at any tune when not quite dry. In the same 
way as hemp is peeled from the stalka. Being clearsd of the 


flax, and steeped fbr somo time in boiling wider, the twig, or 
wood, becomes tough and beautifully white, and is worth, at a 
medium, from a shllUng to righteeiHpeBoe per pouM flar 
making carfiet brooms, Sm. When st rlro p e d from the twigs, 
the flax requires only to be srell washed m ctrid water, loni 
wrung and shaken well, and hung out to dry, prarifluoly to its 
being sent off to the paper manuihetunetB. (StniihU Jlfs> 
cAow%toI.U.) . 


5995. 0/ colouring plants, the number that may be, and even are employed, is almost endless. Thu 
reader has only to look into any botanical catalogue, and observe the number of plants whose sj^ifle 


names arc formed from the adjective tinetbrius ; and these, though numerous, are still only a small part 
^ On kxiklng Into the FUra BrUdnnfca, or Fibra Suicka, he will there find a number of plants, trees, and 
* even mosses and ferns used for dyeing. A number have been tried in thitbcoiiodry and given up | as an 
fristanee, we mention Gklium vkrum, which, in 1789, when the price of madder was high, was triea under 
the authority of the privy council for trade. The CVbton tincthrium. Genista tinetbria, Abkinmis cath&r* 
ticua and bilectbrius^ and Plantdgo psyllium, are cultivated in France as dyeing planU 


Sect. II. Plants cultwated fir the Brewery ^nd Distillery, 

5996. Of plants grown expressly ^ their vee'in the brewery, the only one of conse- 
quence is the hop ; the anise and caraway are grown on a very Umited scale for the 
distillery. 



924 


PRACTICE OF AGRICULTURE, 


SuB8Ff*T. 1* The Hop* ^JffUmtdtts Liipulus L. | Dto^da Pentdndrin Lt| ftnd XJitic€teJ» 
HovMonj Fr. ; fTof’/ien, Ger. , Lvpohi Ital. ; and T upvlo, Span, {Jig, 808 ) 

5997. 71ie hop is a perenmaUrocted plant, 
with an anLunl twining stem, which, on poles or 
in hedges, mil reach the height of from twelve to 
twenty feet or more. It is a native pf Britain, 
and most parts of Europe, in hedges, flowering 
in June, and ripening its seeds in j^ptember. 
The female blossom is the part used and as the 
male and female flowers are on diiferent plants, 
tlie female only is cultivated. 

WAen the hop was first used for preserving beer^ 
^ or cultivitcd for that purpose, is unknown , but its culture 
. was introduced to this country from Flanders in the rtign 
^ r ot Henry VI IT Walter Blith, in his hnjtluh Imftrover 
' Imprmedf the third edition, 16153, p ^ ,ha8 a chap- 
ter ufion improvement hy plantations of hops, &c. He 
observes, that “ hops were then grown to be a national 
(ommodity but that it was not many y^ars since the 
famous city of London {ictitioncd the parhaiiient of Eng- 
land against two anusancies , and these were Newcastle 
coals, in regird to their stench, &c , and hops, in regard 
they would spoyl the taste of drink, and endanger the 
people , and had the parliament been no wiser than they, 
we had been in a measure pined, and in a great mia<>ure starved, which is just answerable to the prin- 
ciples of those mr n who cry down all devuesor ingenious discoveries as projects, and thereby stifle and 
choke improvements *’ 

5919 I hr htp hai long hern cult it ati d ejrfenswt ly in miny parts of Fnglind, bnt not much In Scotland 
<rir Ireland According to Brown, hops ire not advantageous in an agricultural point of view , because 
mueb tnanure is ab«tract(d by thorn, while little hr none is returned They are an unicrtam article of 
growth, often yielding lirgc prohts to the cultivator, and is often making an imperfect return, barely 
sulflci^nt. to defray the expenses of labour hi fact, hops are exjiosed to more diseases than any other 
plant Wiw which we are acquainted , and the trade afTords a greater room for speculation, than any other 
exercised within the British dominions {Broun') Parkinson in a paper on the culture of the hop in 
Nottinghamshire, published in the Farm Mag voi xvi , observes that ** the hop is said to be a plant very 
properly named, as there is never my certainty in cultiv ating it ' 

6000. There are several varieties of the hop. The writer of The Si/nopsis of Husbandry 
dibtinguibhes them under the titles of the Flemish, the Canterbury, the Goldings, the 
Farnhara, Ac., and says that the Flemish is held in the lowest estimation of any. 



flOOI The Flemt^h hap, he says, is of a smaller sire, of a much closer contexture, and of a darker green 
colour, th in any of the re>t, and ^rows on a retl bin I , anti h is so near an affinity to the wild or hedge-hop, 
that It would never answt r for cultivation, did if not poo^ess the property of resisting the blast with greater 
vigour than the othir kinds, so that, in years when these last arc covi red with flies and lice, the Mennsh 
hop appcirfa strong and healthy At picking time, likewise, this Kind of hop, he says, takes less damage, 
either by the sun or rain, than any other , ind u|)on these accounts, it may answer the views of the planter 
to have a tew acres of it, which will secure him a crop in a blasting season, when those of the more valuable 
class are desti^jed, so as to be worth nothing 

6002. The mh most favourable to the grouth of hops are clays and strong deep loams 
but It IS albo of great iniportance that the subsoil should be dry and friable , a cold> wet, 
tenaceous, clayey understratum being found extremely injurious to the roots of the 
plants, os, when they peiietiate below the good soil, they soon become unproductive, and 
ultimately decay. 

6003 A chalky soiL Bannister says, is. of all others, the most inimical to the growth of this vegetable , 
the reason of which nc takes to be the ary ind parching quality of the chalk, by which the roots arc ]>re. 
vented fVorn absorbing a quantity of moisture, equal to the supply to the vine or bind with sap during Its 
growth for though a dripping summer is by no means kindly to the wtliire of the hop, yet since the vine 
in a healthy state is very luxuriant, and furnished with a large abundance of branches, leaves, fruit, &e , 
It fbUowi that thcdcmarci of moisture ftom the soil must be proportionably great to preserve the plant m 
health and vigour , and for this reason the ground ought not to be deficient in natural humidity Hence 
wc generally find the most luxuriant vine crowing on deep and rich land as moulds, &e , and in these 
grounds it u common, he says, to grow a load on an acre But it is to he observed, however, that the 
abundanceof flruit IS not alwajs in proportion to the length of the vines, since those soils which, from thcic 
fertility, cause a growth of vine arc more frequently attacked by the blast, than land of a sliallovVcf 
staple where the vuie is weaker and less luxuriant 

6004 But though rich moulds generally produce a larger growth qf hops than other soils, there is one 
exception to this rule, where the growth is ftequently eighteen or twenty hundred per acre Ihis is on 
tfiec'^ks in the neighbourhood of Maidstone, in Kent, a kind of si tty ground, with an understratum of 
stone On these rocks there is a large extent of hop garden, where the vines run up to the tops of the 
longest poles, and the increisc is equal to that on the most fertile soil of any kind 

600'} The most deuraMe situation for a hop flantation is ground, sloping gently towards the south or 
south«west» and screen id, by means of high grounds or forest- trees, firoin the north and north east At 
the same time it ought npt to fie so confined as to prevent that ftee circulation of air which is indispensafaily 
necessary where plants grow so close together, and to such a height A firee circulation of air. in a hop- 
ground, not only conduces to the health and vigour of the plants, but also prevents the enm Irom being 
bHghieu, or what the hop-farmers call fire blasted, which often happens towards the middle of a large 
close-planted hCp-groumt , while the outsides, in consequence ot the more firee circulation of air that there 
takes plaoe^ le^ive no injury whatever 

6006 Banmster asserts, that th(9e fields which he within a few miles of the sea, or in the nrighbourhood 
of marsny or fenny levels, are seldom favourable to the growth of hops, as such grounds generally miscarry 
in « blasting year , and though, fVoin the fertility of the soil, they may perhaps bring a plontlfUt crop in 
those seasone when the growth is general, such a situation is eligible for a hop ground In Worcester, 
shire and Mereftirdshiro bops are very generally grown between the rows of ftuit trees in dug or ploughed 
orchards. 



Bopk Vh 


rrm HOP- 


m 


^007. /n preptaring the sqU previpusly tp plaatiPg, considerable attention is necessOf^, 
by fallowing, or otherwise, to destroy the we^ and to reduce the soi] to as pulverised a 
state as possible. The ridges should also be made level, and dung applied with a liberal 
band. The most effectual preparation is trenching either by the plough or by manual 
labour. ^ 

ddbs* The made of planting is generally in rows, making the hills six feet distant from 
each other ; though there are some people who, from avaricious motives, prefer a five-feet 
plant. But as this vegetable, when advanced in growth, produces a large redundancy of 
bind or vine, and leaves, it should seem that six feet cannot be too wide a distance ; and 
that those which are planted closer will, from/oo confined a situation, be prevented from 
enjoying a free circulation of the air ; iVom which much injury may proceed, aS blasts, 
mildews, moulds, and other accidents, not to mention the disposition of the vine to house 
or grow together at the tops of the polos, whereby the hops are so overshadowed as to be 
debarred the influence of the sun, and prevented from arriving at half their growth. 

' 60Q9. As the planters diffbr in the number qf hills to be made on the same given quantity of land, eo arC 
they no less capricious as to the manner of placing them ; some choosing to set tncin out with the most 
cautious regularity in rows of equal distances, whilst others prefer planting in quincunx. The former method 
has this advantage : that the intervals may, in the early part of the summer, be krat clean by means of 
the cultivator and harrow; but, in the latter method, these implements arc rendered Inadmissible by the 
irrc^lar station of the plants ; and the ground must be tilled with the hoe at a greatly increased expense, 
as tne same labour might be performed to as much advantage with one horse, a man, and a boy, who wUl 
do more work in a day than half a dozen labourers can with a hoe. 

6010. The ordinary season for planting is spring, in February or March ; but if bedded 
plants, or such as have been nursed for one summer in a garden, are used, then by 
planting in autumn some produce may be had in the succeeding year. But, according 
to the author of I'he New Farmer s Calerulart “ the time for planting is commonly that of 
dressing and pruning the old vines when cuttings may be had, w hich is in March or 
April ; but when root>sets arc used, as on the occasion of grubbing up an old plant- 
ation, October to the beginning of November. But at wliatever period they are planted, 
great care should be taken that tlie same sorts be planted together, as by this means tiiere 
are advantages derived in their after-culture.’* 

6011. The plants or cuttings arc procured from the old stools, and each should have 
two joints or eyes; from the one which is placed in the ground springs the root; and 
from the other the stalk, provincially the bind. They should be inacle from the most 
healthy and strong binds, each being cut to the length of five or six inches. Those to 
be nursed arc planted in rows a foot apart, and six inches asunder, in a garden ; and the 
others at once where tlicy are to remain. 

6012. The mode of performing the operation of planting in Kent is as follows : — 

6013. The land having been previously cleaned and prepared^ clung is laid on the field in small heani 
near the places where it is proposed to plant the hop slips or sets. These places are commonly marked off* 
by infixing a number of btakes at proper and regular distances ; that done, small pits are formed by taking 
out a spit, or spade’s depth of earth ; and the earth below being gently loosened, a cerlairi qijjintity, aboul 
half a bushel, of clung is laid thereon ; then the earth that was formerly taken out is again replaced, and 
so much added as to torm a small hillock On this hillock, five, six, or seven sets, procured from the roots 
or shoots of the old stock, are dibbled in The plants are placed in a circular form towards the top of the 
hillock, and at the distance of Ave or six inches from each other. They are made to incline towards the 
centre of the hillock, where another plant is commonly placed. 

ecu. Another mode of planting is os follows Strike furrows with the plough at equal distances of eight 
fectj when Anished, repeat the same across in the opposite direction, which will divide the piece Into 
eight.fcct squares. The hills are to be made where the furrows cross each other, and the horse-hoe may 
be admitted between the rows both ways. According to the Su Abik husbandry, the plantations are formed 
into b^ sixteen feet wide, by digging trenches about three feet wide, and two or three feet dem ; the 
earth that comes out being spread upon the beds, and the whole dug and levelled. Upon this they, iq 
March, form the holes six feet asunder every way, twelve inches diameter, and a spit deep, by which three 
rows are formed on each bed. Into each hole they imt about half a peck of very rotten dung, or rich 
compost, and scatter earth upon it; and in each they plant a set, drawing earth enough to it afterwards to 
form something of a hillock. 

6015. An interval crop is generally taken in the first summer of a hop plantation, 

Beans are very generally grown; and Bannister is of opinion that of beans 

may be planted in each interval without any damage to the hops, whetheroedded sets or 
cuttings. In the latter case, this mctliod may be pursued in the second year, at the end 
of which the vine from the cuttings will not be in a more forward state than that frgm 
tlie bedded sets in the first autumn after planting. Others, however, think that neither 
beans, cabbages, nor any other plants, except onions, should be put in. 

6016. The after-^ture of^he hopt besides the usual processes of hoeing, weeding, 
stifling, andr manuring, includes earming-up, staking, and winter dressing. 

6017. Boeing in h(m plantations may always be performed by a horse implement: and one In um fbr thii^ 
purpose in th^op counties, and of which the expanding horse-hoe 3»w.) is an improvement, is known 

Ira the name of bop-nidget When the hop-stools arc formed in the angles of squares, the Intervals may 
be hoed both lengthwise and across, and thus nothing is left to be performed by manual labour but puUtng 
out any weeds which may rise In the hills. • .... . i 
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ti»t forming dihtv a ridglet, or guttar between the rows, both tengthwffl^ and across. or tHHce 

going in the same direction would uso succeed, and would be the preferable mode of coven^m nunUre; 

Wift /« the apjMMfM manure, various modes are adopted Slome always use well rotted stable 
dung ; others, composts Of earth and dung , and a few, littery dung In laying it on, many prefer the 
autumn to the spring, and heap it on the hills without putting any between the wwa Others put it all 
between the rows, alleging that laying it on the hills encouiv, ges insects, exposes the dung to eva|mration 
and loss, and sometimes, when mixed with earth, hinders the plants firom coming up A great deal |nll be 
found In favour of, and against each of these modest in the numerous works on the eulture of the hop, which 
have been written during the last three centuries : but it must be obvious to any person generally conversant 
with vegetable culture, that well rotted stable dung must be the best kind for use , and early In spring the 
best season for laying it on ; that little benefit ran be derived by the roots when it is laid on the hills, and, 
consequently, that it ought to be turned into the soil between the rows by the (dough Fifty cart-lo^s ot 
dung and catw, or thirty of dung, once in three years, is reckonetl a good dressing , but some give ten or 
twelve loads every year Too much dung rendw s the hops what Is called mouldy, and too little causes 
the crop to be poor and more liable to be eaten by insects 

6090 Earthing~up commences the first May after planting, whether that operation be performed in spring 
or autumn By the end of the spring season, the young shoots have made some progress, and the earth 
is then drawn up to their roots from the surrounding intervals, in order to strengthen them The next 
earthing-up is in autumn, when the hills are by some covered with compost or manure} but by such as 
prefer ploughing in the manure between the rows, this e<irthiiig up is not given Some give an earthing, 
up of tins kind in spring, and generally in ]?tbniar>, chiefly to retard the plants, as that is found to render 
them less liable to disease, and the attacks ol insects , tor the shoots nut iM'ginning to grow till the weather 
is warm, they then shoot more rapidly In April and M ly, their progrc'ss is slow , but In June and July, 
when the nights are warm, they will grow nearly an im h in the hour 1 he onW essential earthings 
up, however, are those giveu the first year in May, and those given annually ane the operation of 
dressing, whether in aututnn or spring, which indeed may be called replacings of earth, irathcr chan 
earthings-upi. 

6091 In drewng the hop jdanU, the operations of the first year arc confined to twisting and removing 
the haulm, to whuh some add cupmg or earthing up in autumn 


60St The apendhn qf Iniuttne li conhned to bU« h plants as 
haw bon (tlamed In flj^ng, and ore not exper tsid to produce 
any crop that sea-son. It U iierformed in the end of tone or in 
Judy, am conaista in twisting the young Tines into a buiuh or 
knot , so that, by thus dLsoouraging their growth, ilia luuta ire 
enabled to spreatl out more vigorously, aaii to a(.i|iiin! strength 
prevlinisly to the apmroach of the winter seasun o 

UemoviHg ha haulm takes plat e soon after M ichacltnas, 
and Consists siiiijjuf In cutting it over with a dclrle, and ( any 
Ingit oft the field for Utter or burning A.fkT tills operation, 
•oiue add cuinitg, or covering the hill with a compost hut this 
does not luipear ncceasarv and is in many r laes l« ft iindiHU 

Tm tirat tjenr‘a of hops ex)>« < tori to pmdiuc 

flowers, such as those pltiiual from b«ld«l sets In tlu prw citing 
autumn, consists in supplying three or tour half i>o1es, that is, 
poles of lour or five fm in iei^h to each hill, and on rtnoovlng 
the haulm in autumn, as in the other c\m» 

The yaarly dreaaiatt o/eaMJia/u- 1 hop j lant ih ma consists 
of what Ls pro iia.iAlly called picking Ibis o|H.r<itlon is gene* 


rally rommrnred on the return of good weather, in March, 
when the hills arc spread out. In onler to give opportunity to 
prune and dress the storks I he earth being then cleared away 
from the principal roots by an iron Instrument called a picker, 
the remains of the former year’s vines are cut oft, togdthcr with 
tlie shoots which were, not allowed to attach themselves to the 
poles in the former sesson, and also any yoiing suckers that 
may h^vc s|nrung up about the tilges of tlu hills, so that 
nothing IS allow^ to remam th it Is likely to injure the prin^ 
(ipal roots, or im|>tdc their shooting out strong vigorous vines 
at die pro|i( r si won kfler the roots have betn pre | erh r le uird 
-uid pruned, ibe hills are again frirnied, with an addition, ft 
not every m ar, at least evi ly second or third ytar, of a j roper 
quantity ct ccni) ist in'inurc, tii it had lieen previously rndf in 
small heaps on the ho\i ground in the course of the w niter, 
or in the early part if spring At this season such sets ve 
proeured as may be wanted tor the nursery, or tor ntw plant, 
ationi 


6096. The yt arly operatton (if stacking ot setting tJn. poh s Lommences towards the end of April, or at 
whatever period, enrlier or later, the shoots may have risen tuo oi three inches 


6017 The poles are atraif,hi ahmlT ahoida f urulern tot, ash, 
oak, chestnut, or willow, IVoin sixteen to twenty (eet high 
Tb^ iwlcs are set two, but me re frequently three, to a h il 
and are so placed as to Ic'ivtt an <i|H.iiing inwards the south, io 
admit the sunbeanii The manner of hung tin in is by niaknig 
dee]i holes or openings in the ground with an iron ciow Into 
these holes the root eiidb are put, when the larth is rammed so 
hard about them, that they very seldom alter from the | osition 
111 which they went placed, except on occislon of very violent 
gales of wind . CtreaC care is necessary in placing the poles, 
and no less ludgnient and ex|>cricnce In deteniuinng what 
ought to be the proper height When very long fwles are s^t ui 
a hop ground, where the stocks are tuo old oi too \oung, or 
where die soil is of Indifferent quality, the stocks are not only 
greatly exhausted, but the cro]i always turns out unproductUe , 
as, till th^ viium reach the top, or rather till they mertop the 
poles, which depends on the strength of the sticks and tho 
quality of the sod, the lateral branches on which tlie hops 
grow never liegln to shoot out, or make any i rogress 

6018 Plafdtra ara nwcA dnidad m (hair aeuttmenia aa lo iha 
nomter of potea to be set oaeainat each hill 1 lurce )k>Ii s are Uw 
general allowance, observing to place the stoutest pole to the 
northern aspect of the hill , though It Is no uruommoii prac 
tire to set four polisi, and m strung land five or six, to *1 hill 
In beliBlf of thu latter mode it la urg^, that, wh< re the land 
usually iiroduoea a great redundancy of vine, it is prudent to set 
a number of fwles anawetaf le to the luxunancy of ilie shoots. 
But, ft a free circulation ot the air be a matter of such Im 
portimee to the well beiug of a erim of hops as li generally 
Imagined, (and this Is a rioctnne which, it is believed, cannot be 
controveniHi), the Inrumberlng of the hills with an addHional 
number of imIcs cannot ftil toue of infinite dls set vice to the 
fijture growth of the htqis ; and it will be readily acknowledged, 
that the quantity of houa on the wmc given numljcr of fiilis 
win be men. oonsideralile where three poles only ore set up, than 
where the hills are arowded with a larger number « whemer we 

D arnnie from the stamated air, or 
vine, by whic h the hops are inre 

. w 

proper 


eonalder the miectoef likely to aimie from the stamated air.or 
fkaif. the rednodanry of the vine, by whIc h the hops are inre 
ventcdfromanrlvlngtoibeirpTuperslxe nr growth Th« chief 


art In poling a hopq^und first, to pitch the hole to a pi 
dupib, about twenty Indheai next, to Mt down the fjole with 
■ome exavtien af otmgttt, so that being well sharpened It in ly 
A* Itself at fhe bockom , thhdly. that the toM of tlw poles 
nt» staqA lo wm a H as to ham outwsrds from the hill, 
toift«wnt. as pitcb as nnsAle, thtniousiiig of the vine , and 
lasuy,to ouafl tlio earn close to the pole with the foot. For 
Bt of HMNi to itwM panlculata to foe labourer, a moderate 
, so aa not only to ocoaalim a 
f injuring the fritun crop bv 
■nwiniy awniHir ww wmw, wamub. •lUm ItagnWt lUXUriatlCy, Wtll 

boootoot^fsd togilhor, or, aa it Is tamed, housed at the ex- 

rmpto^ftT the epacue qf moo^rpparjbr polesj ft Is 
st^sMWlV ^ anwai^nrcrorTKagli safr bark, fo one 
wlwiill ft ftlore and poUah^ An experienced grower 

puMlcahliMiM tha jnmta^ whose bark Is pe^ll'vtly stTl and 
f toMtoft, that no has ftnqtumitly ObMrTed, when the 
Cr AfWhwa odd, this ssnstmo l ea der at a tender frinh 


pidcxl vint recluiinf, its he-id against the velvet bark of tho 
maple, while others helil theirs aloof, from chilly smooth- 
barked poles 1 liu is prnh ibly more faneifiil than correct, 
siiuie find the ho|» twining with equal luxurlanee rutind the 
MiUHitli larked ash -uid the rough hirxed I’ll eh or oiacia, and 
witli rtbjiei I to chilly smooth pi les, the hup Is known to twine 
witli Is II ni h vigour r und iron or copper wire as round any 
Wcaxl whatever {(rUt I M /ff sol sh ) 

CUK) tn regard tv the aue qfthe jaola, hops, Ukewibe, U is well 
km wo, have their instlnciive choice or ap|voliation, with 
rcb|Hct to the thickness of their support! embracing, with 
greaUr rtadJiies!i, a Pole that is mmliratcly small, than one 
whie II 19 thie k at iht bottom I he ordinary i Ireumferunce of 
vdes, at the thkkest end, mav be set down at from six to ume 
inches, t i)H ring to Uie sin ot a walking i ane at the top ; and 
the length from hfUwn to twenty f el, or iniwardi Difterent 
grounds riiiiiire diflm nt lengths of pole in the rich gromids. 
in till nc f,hlH>urhond of Maidhtone, the poles of grown hops 
bland, in LHieruI, from fourict n to sixteen feet above the hills, 
and have from eightetm inches to two feet beneath the surface 
But, on wi oker lands poles are not seen in rise rnoce rhau ten 
to twelve feel high lienee, a varirty of ground is umyeiilent, 
as ihi }>oles, by deenving at the roots, grow shorter, and, in a 
rourM. of stirs, get tuo short for stro^ vines, on rich land 
liiey ore, In this lOse sold, and trnnsfbmd to 1 cm pvoductise 
lands, and vines of liuinbler growth 
(Mil Sew jfotea have aomuimea the hark ahai ad qfft under au 
idea that it saves thi m from the worm , while some men ate 
of opinion that there Is i warmth In the bark# which Is accept- 
able to the y mng vines , and although In two or three years tha 
hark drops otT, the surnica of the wood has. by that tune, ac- 
quired a degree ot wiftnew Whether a hard, smootti, poUslied 
pole u unfriendly to the hop or not, to peel the pol« would 
uvidrnuly he improper, as promoting their deo^ 

60 4 hhort ItfiM pidea are uauaSy potatad tit hand, without 
other support , lait iht tall iieavy pole requires wrotohitot to 
keep the top sfa ady This i> obtabaed by tyln|; ftMether three 
polcb of equal length, two or tliree feet front their taps; and 
setting them up In the form of what is called a triangle, in use 
for loading tlmbtf on wheel carriages Hie top of foe pole to 
ihariNnied, being dropped to between the palncs or horns of 
the triangles, rcceures the required slaj » and a block Is placed 
in a convenient situation below to work upon. This sort of 
work, wbetlier on new or on old poles,is somatimcsikaM before 
they on* Btaokfid.or set up in plies, sometlnns linncdiateljr 
before they are used In pototliig poles that have been used, 
tlie part whiib stood in the ground the precedtoft yetfr it# If 
mneh tainted, struck off, sBd a froth potol given to foe sound 
port but. If the bottom part mnatoo firm. It it ahnrpi^ 
again for aootber season* 

6015. ^>r«sqforpipsrerin>ufiavebainfriedasiub>ti|iutasf« 
wooden {folatothe northofFtaitoei but, having seen ft pUft- 
tation treated in this way, we donut thtnk ituoy toipr^msSiti 
The wins are stretcbedharixontirily to the direofton of thftniM 
of plants, the first wive five feet fifonrtho jaound. the seoeml 
one foot above that, and so on, say to the bright or fifrom 
The plants are led to (he lowest wM smm ifloki# ftod lOT to 

twtoe up or along tlB e«hm to plftHmi 
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ZV^^te^A 0 (^oro^ii«i« 0 li^Do 2 MUtbQlaKopenitlon in Uie after or uumser cultaroof the 
hop. Thu requirea the lahour of a number of pereoiu, generaUjr women, who tie them lu leveral aitl^nt 

S ktcea with withered ruihei, but w tooidy a« not to prevent the vines firom advancing in then progreM 
iwards the tops of the OoLos When the vines have got out of reach flrom the ground, proper personi 
go round, with standing laddo's, and tie all such as appear inclined to stray. 


6090 opmiAoiinuiafinnntlM noddle sf 

Bfsjr t 0 4w end of June, and oue important part of Iho oper> 
ouon eonalcts in Mdectlng the thooU The fimrardest rmo 
should aiways be extirpated, as It is well known that the 
branches ailahif from these early shoots will produce little, if 
anjtfrult. The second shoots, where the hills ace not overloaded 
with plants and where the ground Is not of a nature to send 
Ibrth a very luxuriant vine, may with safety be tied up but 
where the land Is apt to putfi forward a great redundimey of 
shoots, where the vme Is always strong and vigorous, and where 
the failure In the crop chiefly arises this cause, the greatest 

prudence Is necessary, at the season for tving, to make ch oce 
of a proper vine : esp^ally in years which may be supposed to 
be dttended with a blast , such as those wherein an esatorly 
wind has prevailed throughout the month of March, whence 
one may tlsirly conclude that the same weather will happen 
during die course of the month of May, which never faUa to 


twlnw the long-winced fly. In kueh a season It Wduld lie well 
worth while to eradicate all the vine which flrst eppears, and 

^t to a later shuutr so as to protract the tying till the last week 
Wlifay This bint wks taken froth the olw^atlons mads In 
sucb blfstlng yean on the poor and thin Isnds where the ^ne 
Is neturally birnkward, and seldom beoomes At for the tyert tilt 
towstda the latter md of May .when that on the forward graund 
will liavc advaiuifd nearly to the tops of the polM, and to an In- 
attennve observer seems to promise fhir for a orop , wlstrsas, to 
those who have been conversant in these matters, the losscrf the 
srop. though the vine at that time be green and flourlsIilMr, 
may be easily foreseen | whilst on the poorer soils thaw it gene- 
rally a saving crop even In yean when the blast is most preva- 
lent. These considerations have suggested the prolnctlng of 
the growth of the vine In the manner above meoinoned, which 
seems contormable to reason and experienoe. 


6036. Taking the crop is a most important operation in the hop economy 


6087 are known to be ready fo% pulling when they acquire a strong scent, and the seeds become 
Arm and of a brown colour, which, m ordinary seasons, happens in the flrst or second week ot September. 
When the pulling season arrives, the utmost assiduity is requisite on the part ot the planter, in order that 
the different operatiops may be earned on with regularity and despatch , as the least neglect, in any de. 
partment o^the business, proves in a great degree ruinous to the most abundant crop, especially in pre. 
carious seasons jGalcs of wind at that season, by breaking the lateral branches, ana bruising the hops, 
prove neatly as imunous as a long continuance of rainy weather, which never fails to spoil the colour ot 
the crop, and thereby render it less saleable. 


flOlfl As a pnparaltonfir ptiUing the hops, frames of wood. In 
number proportioned to the uxe of the ground, and the pickers 
to bo employed, are placed in th'it oirt of tiu held which, by 
having been most expu.e<l to the influence of the sun, is so meat 
ready These frames, which are called hms or crtl s, sign rterj 
simple In the construcUon, being only four piec«3 of boanft 
nailed to four posts, or legs, ana, w hen flniMied, 'ire about 
seven or elicit feet long, three feet broad, and about tlie same 
height. A mm always attends the pickers, wh<ist> business It is 
to cut over the xlnes near the ground, and to lay the poles on 
the frames to be picked ( unimonly two, hut seldom more 
than three, poles are laid on at a time Six, seven, or eight 
pickers, women, girls, and boys, are employed at the same 
frame, three or anr being ranged on e'lch side 1 hess, with 
the man who sorts the poles, arc called a set 1 he hops, attir 
being carefolly separated from Uie leaves and branches, or 
stalks, are drcippcd by the pickers Into a large < loth, hung all 
round within side the frame on tc nter hooks W hen the cl ith 
is full, the hops are emptied into a I irge sa k, which is earned 
home, and the hoiis liid on a kiln to be dried 1 1 Is is always 
done as soon as iKissible alter they are picked, as the y are apt to 
stisUin considerable damaee, both In colour and tlavuiir. If 
allowed to remain long In sacks In the green slate m which they 
are pulled In very warm weather, md when they are pulled 
in a moist state, they will often heat In five or six hours for 
this reason the kilns ire kefit constantly at work, both night 
and dav, from the commencement to the conclusion of the 
hoii-pickliig season 

oOSy To sH on a sufftclfnl number rf hands is a mitter of pru- 
dence, m the picking season, that the oasts or kilns m ly never 


be unsiipplied snth hope , and if it is found that the hops rise 
Cuter thin could have nran expected, and that there are more 
guthired in a day than can lie cemvonientiv dried oil, some of 
the worst pickers may he discharged , it being very prejudicial 
for the green hops to < ontinue lni» iu the socks helbre they are 
put on the oast, as they will in a few hours begin to heal, and 
acguirc an unsightly cMour, which will not be taken off in the 
drying, espeaally if the season be very moist , though, in a wet 
hopping, it is no easy mittcr to prevent the kilns from being 
overrun, supposing that there were pickers enough to supply 
tiiem if the weatlier h id been dry, because m a wet cold umw 
the hops reqtiure to he a < onslderaule while lunger on the kdn, 
in order thit the superabundant moisture may be dried up It 
is thirctore expedient in this case that each miasuring be di- 
vided into a number of green pm kets or pokes Ihe number 
of I luhels in a puke oii^t never to exi ts>d eleven , but when 
the hups are \v et, or likely to continue together some t line heforo 
tluy go on the kiln, the U-ttor way is to put only eight bushela 
in a Kai k, pocket, or fioke 

( 040 htnuiUlsun asserts Uiat diligent hop pli kers, when the 
cron IS toleraUy abundant, w ill l>ick from c ght to tun bushelg 
ea n in the dav, whit It, wlien ary, will welf^ about onehun. 
dred weleht , and that it Is common to let the pic king of hop- 
grounds liy the lushel The price is extreiru.ly \anah1«, 
tIependJng no less on the goodness of the crop than on the 
vbtindanee or scarcity of lanourers. The greatest part or ^ 
hops eultiiated in Bnginnd is picked by people wfio make a 
irietiie of coming annually from tlie remote part of Walci 
for that purpose. 


6041, The operation ofdnjing hops is not materially different from tliat of diring malt ; 
and the kilns, or oasts, arc of the same construction. 


604^ The hops at c spread on a hatr-cloth, nnd fVom eight to ten, sometimes twelve, inrhes deep, accord- 
ing to tho dryness or wetness of the season and the ripeness of the hops A thorough knowledge ot the 
best method of drying hojw can only be acquired by long practice Ihe general rules arc, to begin with a 
slow Are, nnd to increase it gradually, till, by the heat on the kiln, and the warmth of the hops, it is 
known to have arrived at a projicr height An e\cn steady Arc is then continued for eight or ten hours^ 
accordUng to the state or circumstances of the hops, by which time the ends of the hop-stalks become quite 
•hrivelled and dry, which is the chief sign by which to ascertain that the hops arc properly and sufflciently 
dried They are then taken ofifthe kiln, and laid in a large room or loll till they become quite cooL lliey 
are now ui condition to be put Into bags, winch is the last oiieration the planter has to perform previously 
to sending hit crop to market. , , 

604dL When hops are dried on a cockle oast, sea-coal is the usual fliel, and a chaldron is generally 
esteemed the proper allowance to a load at hops On the hair kilns, charcoal u commonly used lor thi« 
purpose Fifty sacks of charcoal are termed a load, which usually sells for about fifty shillings like 
price for burning is three shilhngs per load, or twelve shillings for each cord of wood. The process of 
drying having been completml, the hops arc to be taken otf the kiln, and shovelled into an adloinlng 
chamber called the stowage-room ; and in this place they are continually to be laid as they are taken otf 
the lulo, till it may be thought i oiivenient to put them into bags, which is rarely done till they have lain 
some time in the heap ; for the hops, when first taken off the kiln, being very dry, would (if put into the 
at that time) break to pieces, and not draw so good a sample as when they have lain some ttnie Ifr 
the heap j whereby they acquire a considerable portion of toughness, and an increase of weight 


6044. The bagging ^ hops is thus performed ; — 

€045l In the floor tif the room, where the hops are laid to cool, there is a round hole or trap, equal in 

•Ike to the mouth of a hop bag. AAm tying a handful of h< *- ’ — * * — “ 

* ■ * " . - . . the mouth of the ■ 


whi(^ serve afterw^s for handles, 

to rest on the edges of the hole or trap j and the bag „ . - . ^ . 

packer goes into It, when a person who attends for the purpose puts In the bops in small quantities. In 
— . L — ... — 1.1 1 trampling them as haro as possible. Wbei^the 


il of hops in each of the lower corners of a Urge basr> 
bag Is Axed securely to a strong hoop, which Is madfr 
eg Itself being then drenped through the tri^,tbe 


the iKXip, and the end 


bag li fil^, and the h<qM trampl^ In so hard as that it will hold no more. It is drawn um unloosed 
... »ewed up, other two handles hainng behir previously /bnned ii^m^ooraem 


laitef by the porter brewersi But it Is to be observed, that whet 
len^ of time, It Is most proper to put them into coarse cloth Tti 

tt quattcf, and of a pocket nearly the same, being one ell In width « iro ■*! 

duality, eilred, MU tube trodden, will w^fa about two hundred and a half; and the If if 
tneCanteAury podteting, about one hundred and | half If the weight either exeeeds Mr IkUt mudi 


The pro^r length ofa bag is two elti and 
Tito former, if the bops are good in 
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•hort of thia m^on^ it induces • sunnise, that the hops are either in themselves of an interior quajity. 
injudiciously manufactured in some respect or other. 

6046. ap^raiutfor parlfnjr end pretertdng komtt is an hexagonal case of wood, eighteen feet 
long and two im in ^meter, with a piston or ranuner, to be worked by a screw or other means so as to 
compress the hops more closely than has hitherto been done When the case is Aill, a lid is fastened down 

ifon pistes and nails, and any crack or joint tiiat may appr-^r is filled with cement^ so as to exclude the 
«r. with this precaution, Mr Fallance states, hops may be k«)t perfectly good for half a century. 

Journo#, voUviLp. 12) , i / o / 

6047. The stripping and stacking the poles succeed to the operation of picking. It 
is of some conse<]nence that this business be executed as soon as possible after the crop is 
removed ; not only because the poles are, when set up in stacks, much safbr from thieves, 
but because they are far less damaged by the weather than when dispersed about the 
ground with the vine on them. The usual price for stripping and stacking is five sliillings 
per acre. At this time, such poles as may be deemed unfit for further service should be 
flung by, that the planter may have an early knowledge of the number of new poles 
which will be wanted ; and thus the business of bringing on the poles may be completed 
in the winter time, when the horses are not required about other labour ; and these new 
poles may be drawn from the wood on the ground, and adj united to the separate stacks, as 
the state of the different parts of the ground may require, and the whole business finished 
before the poling season : whereas, when this method of Hinging out the old poles is 
neglected at the stacking, the planter, being ignorant of the number of ncw^poles that 
will be required for the ensuing year, often finds at the poling season that he has not 
laid in a sufficient stock. 


e048 In performing the operation of stacking the poles are set up in somewhat conical piles, or congeries 
of from two hundred to hve hundred each The method ot proceeding is this — Three stout poles of equal 
length are bound together, a lew feet from their tops, and their feet spread out, as those already mentioned 
for pointing the poles These serve as a stay to the embryo pile , the ixiles being dropped in on each side, 
between the points of the first three, cautiously Leeping an equal weight on every side, for on this even 
balance the stability of the stack depends The di^ee of inclination or slope, and the diameter of the 
base of the pile, vary with the kngth and the number of poles set up together A stack of three or four 
hundred of the long polei* of the environs of Maidstone, occupy a circle of near twenty feet m diameter 
It is observable, however, that the feet of the poles do not form one entire ring , but are collected in bun 
dies or distinct divisions, generally from three to six or eight in number , each fasciculus being bound 
tightly together, a tew feet from the ground, with a large rough rope made of twisted vines, to Wvent 
the wind from tearing away the poles The openings between the divisions give passage to violent blasts 
and tend to prevent the piles from being thrown down in a body a tircumstance which does not often 
take place in screened grounds , but, on the high cxtiosurc of Cox Heath, where great quantities of new 
poles brought out ot the Weald arc piled lor sale among the Maidstone planters, it is uncommon for 
the piles to be blown down, and to crush in their fall the sheep or other animals that may have taken 
shelter under them A caution this to the inexperienced m the business of stacking , and an apology, if 
one IS wanted, for the minuteness of the detail r ojt 

004*1 The operatum of stnpptng is generally performed by women ; being nothing more than tearing ofP 
the bind or vines Many people burn it on the ground , others suffer it to be earned off by their work 
men for firing , and there are some who tie it up Into small bundles, which they bring home and form 
into a stack, to answer the purpose of bavins in heating their ovens or coppers. 

6050. The produce of the hop crop is liable to very considerable variation, according 
to soil an<^ season, from two or three to so much as twenty hundred-weiglit ; but from 
nine to ten, on middling soils, in tolerable seasons, are considered as average crops, and 
twelve or fourteen as good ones. Bannister asserts that sixty bushels of fresh-gathered 
hops, if fully ripe, and not injured by tlie fly or otlier accident, will, when dried and 
bagged, produce a hundred-weight. Where tlie hops arc much eaten by the flea, a 
disaster which often befalls them, the sample is not only reduced in value, but the weiglit 
diminished; so that, when this misfortune occurs, the planter experiences a two-fold 
loss. 

6051. To judge of the qual^y of hops, as the chief virtue resides in the yellow powder 
contained in |them, which is termed the condition, and is of an unctuous and clammy 
nature, the more or less clammy the sample appears to be, the value will be increased or 
diminished in the opinion of the buyer. To tliis may be added the colour, which it is of 
very material consequence for the planter to preserve as bright as possible, since the pur- 
chaser will always insist much on this article; though, peihaps, the brightest-colouicd 
hops are not always the strongest flavoured. 

6052. The duratton of the hop plarUation on good soil may be from fifteen to thirty* 
y«»rs ; but in general they begin to decline about the tenth year. Some advise that the 
plantation should then be destroyed, and afresh one made elsewhere; oCIf^rs con^ideKit 
the best plan to break up and plant a portion of new ground every two years, letting an 
equal qi^tity of*lhe ol J be destroyed, as in this way a regular succession of good ’plants 
Ation vul be kept up at a trifling charge. 


often very eensiderable ; but in roine seasoni nothing, after all the labour of ^Iture. exceot nlekindTh^ 
incurr^. Where the landf arc of proper sort for then?, and there are hop-poles on the term a^ 
the termer has a sufficient capi^ it is probably a sort of husbandry that may beVid recourse to wltk iS- 

w Sowing them in connecUon 
—-^ should be hed to the extent that can be manured without detriment to the other 

tiiuWenA uS “W* <»»»• of 'rtW diwAi b. 
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6054. The nse of the hop in brewing is to prevent the beer from becoming sour. 

605511 In, domestic economy the young ahnots 'arc eaten early lu the si>rihK as asparagus^ and arc sold 
under the name of hop.tops. They are said to be diuretiu ; and taken in an iniusiou, to be good agalnut the 
sturvy. Tilt* herb wiJl dye wool yellow. From the stalks a strong cloth is ni.ide in Sweden : for this pur- 
pose they must be gathered in autumn, soak^ in water all winter ; and in March, after being dried in a 
stove, they are dressed like flax. They reifUire a longer time to rot tliaii flax, and, if not completely 
uiacerated, the woody part will not seiiarate, nor the cloth prove white or fine. Hence a farmer who 
lias a hop plantation need neither grow asparagus nor flax, and may, when the flowers fail from disease, 
separate the fibre from the vine, and employ the poor, or fli.u iMiqry, in spinning and weaving it. A 
decoction of the roots of hops is considered as good a sudonfle as sarsaiiarilla ; and the smell of the (lowers 
is found to be soporific. A pillow filled with hops was prescribed fi i the use of George HI. in Ins illness 
of 1787. 

6056. The hop is peculiarly liable to diseases. Tlicro is scarcely any sort of plant 
cultivatetl as a lield-croj) that is more lialdc to become diseased than the hop. It is apt, 
in the very early stage of its growth, to be devoured, as it rises above the surface of the 
ground, by the lavages of an insect of the flea kind. At a more advanced stage, 
it is sul)ject to the still more injurious effects of the green or long-wiiigcd fly, red 
sjiider, and otter moth: the first, by tlie depositing of (heir ova, afford tlie means 
of iirodiicing lice in great abundance, by which the plants are oftcMi very greatly, 
if not wholly, destroyed ; and the lar\aj of the last prey upon the roots, and thus 
lender the plants we.ik and subject to disease. T'he honey-ilew^ is another disease to 
which the hop is exposed about the same lime, and by which it is often much in- 
jured. The mould occurs in general at a somew'hat later period, and is equally 
injurious. Ilop-crops arc also exposed ti^ other injuries, as the bliglit and fire-blast; 
but w'hich take place at diffeient limes, tJioiigh mostly towards the hitter peiiods of the 
growtli of the plants. 

(>0.57 The Jtca^ which is said lo lie an insect of the same kind as that which is so prejudicial (o the 
young liiniip, is observed to make the greatest havoc m •ipasons when the nights arc coKl ami (rosty, and 
the days hot and me lined to he dry ; eating off the sweet tender tops of the young ])l<iMts, whicli, though 
not wholly destroyed, shoot forth afterwaid.s in a far less vigorous inaniier, and of course become more 
exposed to disease** It has hi'cn found tt> (omniit its depredations most frequently on the pl.mts m 
giouiuis that have been dunged tlie same year: on which at count it has been suggested that the manure 
employed fo^he purposo of t o\ ermg the lulls should be previously well mixed and ineorporati'd, as 
dueeted alum tdOl‘1 ) , and that it should be .applied either o\er the wlmle ol the land, or only the lulls, 
as soon as possible aftci the plants h.ive been cut over, but the foimer practice is probably the be.sr. It 
makes its greatest depredations in the more early, cold, spiing months, .is the latter end of Ajiril and 
begmnmg of tlie succeeding month, disappe iniig as tlie season becomes more mild and warm In these 
cases, (he jinm ipal remedy is that of having the land in a sulhcienl state of leitility, to enable the young 
plants to shoot up witli siu h \ igour and rapnhty as to hec oinc quickly mcajiable of being led upon and 
devoured by the insect The fiequeiit stirring of the mould about the roots ol the pl.mts with the hoc may 
be of utility in the same view 

()0 >8. The gteen or Uwg.wnigcd fiy is liighly destructive to the young leaves of the jilants, and moctly 
makes its .ippearance about tlie latter end of May, and in the two succeeding months , being ignorantly 
8U|>]>osed to be inoduced by the iirevalenee of north-easterly winds about that period Under such a stale of 
the wind, they are said to siartely ever fad of coveiing the leaves , and hy drojijnng their ova, of producing 
abnndanee of lice, whieh often much injure fhei rops , as when they have once obtained complete possesbion 
of the plants, they seldom or never leave them before they have wholly destroyeil tJiem. Insects ol this 
sort generally attack the forwardest and most luxuriant liop.vmcs I'heir reuioval vhiefly doueiulb upon 
the wind’s changing more to the south, and the setting m of more mild, vvanii, and tempera weather. 

Un.Oo The otter rnoth^ by depositing its eggs upon the roots of the plants, lenders them liable to be at- 
iackcxl by the larva*, and (he healthy giowth ot the Imps is (hereby greatly impaired, the crops being of 
course much injured iti tlicir inodure. .Sfirviiig the earth w’cll about the roots of the plants may probably 
sometimes he serviceable iii c.ises of Ibis kiiul. 

(i(H’>0 The honey dew mostly occurs after the crops have been attacked by some of these kinds of insects, 
and when tlie vve.illier is close, moist, and foggy. In these lases, a *5weet clammy siibbtaiice, which has 
the taste of honey, is produced ujioii tlie leaves ot (lie plants, and ihev Imveat first a .shining .appearance, 
but soon afterwards become bl.ick If is a iliscasc that mostly hapiieiis m the more loiward crops; and 
the chief ilepeiideiire of the planter for its removal, according to Jlaiinister, is that ol heavy thunder 
showers taking jilace ; a.s by this means, wlicn the destruction of the hops has not proceecleil too far, they 
are olten much restored, the insects th.it devour the leaves and vines being greatly destroyed, the growth 
ol fYesh shoots promoted, and a favourable bloom brought on the jilants. 

fiOfil The ft a, monld^ or nnldt w, is a ilisease to which the crop is exposed at a later period of its growth, 
and which chiefly attacks the part where the hop is attached fo the stem It is said th.it its production 
is greatly promoted by moist damp weather, ami a low situation , those crop.s that grow' on low, close, rich 
grounds being most liable to be attacked by it : and it is found to soon .spread itselt over the whole crop, 
after it has once seizeti upon any part of it. The nature ol this vegtUble disease has not been vet sulhciently 
investigated. It has been suggi'sted by Darwin and WiUdeiiow to be a plant ol the fungus kind, capable 
of growing without light or change ol air, attaching itself to plants already ma inurhul eoiulition, and by 
its root*. i>enetratiiig thrir vessels : and on this supposition, the be-st rcmi'dy is believed to be thinning the 
plants, in order ro afford a more free circulation of air, and admit the light more extensively, by which 
the vigour of the lioi>-plants may bo restored, and the disease be of course leinoved. In this view, iHs 
probable, by planting the lulls more thinly, and making them at greater distant es fVom each other, the 
disease might in some measure be preventtHi from taking place. (Sec ) 

6062. Diseases termed b/fghts are froqucnlly met with in hop-crops, at different jicriods of the growth 
©f the plants, but mostly in the more early stages of their rising from the hills, while the nights arc cold 
and frosty in the spring months, and tlie ilays have much sun and heat; bjp which the living powers of 
the plants are greatly exhausted in the d.iy.time l)y the stimulus of heat, and of course much injured or 
wholly destroyed in the nights, from being exposed to a freezing air, which is incapable of exciting the 
actions necessary for the preservation of vegetable lile As the presence of this disease is su]i|)oscd to bo 
greatly connected with the prevalence of winds from the northern or easterly quarters, there is often a flea 
produced of a similar kind to that which attacks the shoots in their early ginwth. {(K)."}!.) It is hig^lily in. 
jurious, by preying upon the nutriment of th9 blossoms, and thereby dinnnlshnig their weight anuchang. 
ing them to a brown colour, which is very prejudicial in theifsale at the .karket 
6066 The firc-blnst is a disease that hop-crops are cx|H>6etl to in the later periotls of their growth, and i| 
generally suiqgiscd to proceed from tlie paiticiilar state of tlie air or w cather. Otliers consider this disease 
as ntfUiing more than the result of the attacks of the red spider. It has been conjectured to be the effbrt 
of lightning, as it takes place, for the most part, at ^Iionc seasons when lightning is the most prevalent 
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and In a vei v 'utMcn manner and besides the most forward and liiwinant vines ire the most subjec t to be 
aficLtLd It h IS bi ( n sii{;gtstcd, fii if in ex|>o8ures whi n the t rops ire pirticularlj liable to injury, it may 
bt advisable to pUnt tiiiniier, to keep buk the gross th ol the plants as inu<h as possible, by extirpating 
all the most forward shoots, and to employ a less proportion ol the c irthy i ompost in their culture 

6064. In lespctt to the duly on kop^t it is best ^oi the pldntci to have the acts before 
him. But estry j^rower of hopsiu Biitain is kg.illy obliged to give notice to the excise, 
on or before tlic fust day of September, of the niiiiibcr of acres he has in cultivation, the 
situation and number of Ins oasis, And the place oi places of bagging, which, with the 
store-rooms, oi waieliousc's, in ^\lueh the piekagcs aie intended to be lodged, are entered 
by llie reveniK ofhier No hops can be reinoxed from the rooms thus entered, before 
they have been Aveighed and miikcd by a,jevinue ofhe’ci , who marks, or ought to mark, 
not only the weight, but the name and residence of the giowei, upon each package. 


Si/iisi<cT. 2 Cultinc oj iht Couundu and Caiuiiap. (/ig 804. a, ft.) 

C065. Iht Lonandiv (Coiandrum L, /ig SOkn) is a small-rooted annual, 

wjlh hi uuhy tins using fioiri one foot to one 
foot and a h ilf in height. It is a native of tlie 
south of J nrope, ami ap]a '’ts to be natuialiscd 
111 soiiK puts of losses, wheu it his been long 
culti\ Ueti It dowels m .Tune and July, and the 
sitds nptn in July and August. 

n ( The ( nlfin t and manai^nnent of cl i Kindt > ( onsi^t 
in s ttin/' it on i li{,htruh soil in Sipttmbtr, with seed'* 
ri| f nfil tilt s mu \f ii lutiity iionnds ol st td will sow in 
Hit VN bon tl t 1 1 mts < ( mt up, Ihiii flu m to hiv oi 1 1 { lit 
iiubts di tiiHLtitij wti, uul, ntxt sj ring, stii tiu soil 
with I pr< )i,^td hot III \nf,ust tht sttd w ill bt rijM , ind 
if gu It t irt be lu t Use d, the 1 ir{,i -.t iiid bt st p ii t of it u ill 
bt I t io pit \ tut this, MO mu uul thiUlun aie tin 
I It It I to t lit pi lilt In pi lilt, uul to put tilt rii luuiuilnft ly 
into tit llin in wliith llu \ aic t aiiittl to boiiit lointmeiit 
jmt ol (lit lull uul tlitit (huslud iijion i bid tioth A 
1 w stitktN ol tlu fliiljtt tin sitds (It in out, 'iiid the 
tlircshtrs lit rt i(l> tor anolhtr I iin lit iii a few minutes 
lu I s!,tx it is stint tunes tultnated with cirvway and 
t( izit ^Sf( C OLUi ay ) 

(i(i7 Iht ptolutt tfeortando is from ten to fourtcrii 
cwt ( n an at It It is usttl by the distiller^ lor flavouiinff 
splits, b> the toideetiontrs lor tiu i listing with bu^ir,aiid 
by the druggists foi > ui lus puniosts , for ill it whith it is said to h i\e i ready sale 

6068. Thi carauay {iunon i aruh b) is a bienni il pi int with a tapci loot, like 
a pirsiup, Init iiiueh •■nnllti, lunning deep into tlie gioiind. I hi steins rise from 
eighteen intlies to two fett, with spie iding biiiulies anti hmly cut eleep ^leenleivis 
It IS i natue ot Lngl md, in iieh meidows in I intolnsliirc and otlm pliees, and his 
been loiio, t ultj\ ited m Lssex. It foweis in M ly and June, and tlie seeds iiptu m 
autumn 



bdtn I/iL LultHit and mnmx„ vuut \\l tl e same as tin t ofermndtr In iM pirlnhilit} both pi ints 
would answer it s iwn likt ( lovt I iinoii„ itropotiorn in 1 h ed uul thniiictl w ht n tlu t io|) w is it moved, 
and again HI the lollowiiig piiiig llu iiutliolil uUuit in L six is, iboiit Mu I t,,i lining, ol 'Nf in h to 
jilougli so m ol 1 1 istuie 1 uul it it h is lx tu pasfuit loi 1 1 eiituii tht hi lit r iiid the s( d sh lultl Ik a x ly 
htioiig 1 1 i>t > It nn J well e p un Is ot t u iway til in m \i I with tin 1 1 iinds ol t on iiiikr, mil twil\ o 
poiiiuls ot tl isel su 1 this IS sulheiiiit tl r one it it , and is st wt d din t Mv iltirtlu plough h mowing the 
land will When (lit pi mts i[ [le ii of sulheieiit stre>i„tii tolu irthi hH,w}iuh will not bt until ibout ten 
weeks alter sow iiif, it must not be iindtt I md in the t ourNt 1 1 the summt i, the t rop will riquiit Mine 
hot in 's, besides one itMiehtrhms llie e ornndi r In m^ annual, w ill bt tit to tut ibout tlu Ixgmning 
tl July Jt is kit in the litlil tktr euttiui,, and thnshcl on i eli tli iii llu sunt inuihei is r i| o 
ficed About \ ril tollow iiig tlu t iraw n an 1 tttsel wdl u int i ^oo I luimi tloiu lUip uul well, ami 
another aboi t Mil luginnmgol June Ihe t ai iw iv wdl bt fit t k nt in tlu beginning of hib , and must bt 
thnslud in tlie sune ni nnei as thi tonmdti Ihisttinp uiul i ro]) ih iiiosth sown on I iiid, so strong is 
tunijuin btmg i little txb uistnl to ni iki itfittortiin ( ii iw iv uul toiiindti aieuttiiiei sown with- 
out tiascl the 1 ittei being a Ireublesome and uiueit un i ro]), ind the puidiitt ot t iraw ly mut h greater 
without It 

btro Lht piodiKt of cat awai/, on tlu ri old It is in the hiimlitilsti low lands of Jsstx, hiS 

often amounted t ) twt ntj c wt m leu Lluicis Iw i>s i liem uul 1 ir the seed in the J oiulon in irkit 

ti071 lht usi^rffh I irauai/ ire tlu mio is Mu si of tornndei, uul its od uul oMu r prepar itioiis 
are more used in medicine Dr Andei on sa>s, both the lexjts anti tops roiy be gntii to eattle in 
fpi-ing 


.St u iLQi. 3 Plants xihidi ivay he huhshtutid foi lirewery and UiUdlci y Plant*;, 
6072. As substitutes for hops, ml m ly mention the'eonimon box (//uviis semper\irens), 
the Icaa.s and twig*. t>f wliieli arc s iid to l>e‘ exten-snely used in all the heel brewed in 
Palis, 'rill ni irsli trefoil (MenyAntlies tiifolifita) is iniieh employed in Oeiininy, and 
on the* C ontinent generally , and, it is snd, wasfonntrly inetl in this eountiy. One 
ounce of the dne*d leaves is eonsideied etpiivalent to half a pound of hops 'J he plant is 
of easy ciiltmc m moist soJ ill tlie ]»Unts of Ihe same natural ordei, GLntidnue, and 
espcenlly the ehfleieiit speicies of Gentidna, might he used in the same m'lnnci, mom 
particularly the* G. liitca, rhbra, and purpurea. In .Swit/crlanel, a spiiit is ilistjllc'd fioin 
tlie* loots oi G, lutea. 'The* dried roots of G^um urbAiium, common in hedges, aie* sliced, 
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enclostd in a thin linen bag, and suspended in the beer cask, by the brei^trsof Gcimaiiy, 
to jirevcnt, it is s.ud, tlie betr from turning sour, and to gi\c it the odoui of cloves 
{(htKl Mag vol M p 148.) In Sweden, Noi wav, and the norlh of Seotland, the htatli 
(i’nci I ) uid coniinoii broom were^ and still arc, oeeasionally used as substitiifes foi 
the hop. In some jiarts of I'lancc and Germany nothing else is used but broom tops. 
In Guernsey the /’eueiiw/n Scoiodonia is ustd, and found to answei pcifectly. In 
England, the dilFerent spceies of mugwort and huimwood have been used for tliat 
purpose ; and the foicign bitter, quassia, a tree of Ginana, n still used by the porttr 
breweis >\hoc\er has good milt, therefore, or roots, oi siigir, and understands how to 
make them into beer, neul be it no los'^ foi Utters to mike it keep 

607 5. C armmntiic sufht equ il in strength to those of the e u i\v ly and coiiander, aie 
furnished by i very eonsider ililt nuiului of native or hud) phnis, and of flivoinsto 
wliieli the drmkeis of (oidiils uul hqiieiiis irc atlaihed Siith are tin lenmls 
(L'tTnie ilium) eultiv ited in Giiminv, piisle), m)iih, in^iliea, eelei>, cinot, pusnej), 
tow piisnep, aiiel mmyothei umlu Ilifeious pi ints , ivoidmg, however, ihe hemloek, 
fool’s push), etliii 1 , ind some otheis whith aie poisonous In llint/ie, wheie 
perhips more seeds ire used foi li ivonring spn its thin m) wluu. else, scvii il eif the 
above ind otlni pi iiits iie emi)’o)td Kniiiiuel, then fivoiiiite fl ivoiir, is tint oi tin 
tiimin (rumimim ( vminnm), in anniiil pi inf, i iiitive of 1 „vpt, md enitiv Uid in the 
south e)l ljUio])e , hut too teiidei foi hcldeultuie ni this eouiiti) llulciriwi) or teii- 
iiel seeds in vei) geiieially mixed with e unnii, oi even substituted loi it in distilling 
kuininel-vvassei. 


Ski III Oil Vlanls, 

0074 7/1 13ntnin Hick «n / w ^ huts ^^7 udi ^ hh/ fci Hu ^ /t /n ry fn/ , llioiighoil 

is tKpiessed fiom the seeds of sevei il pi ints, giovvn lot otliei piiiposes, as the tl i\, 
hemp, \( Cure hie f oil pi nit is llu i ipc. 

007 1 Hcq IS the Ib issk i JNi/iis L , 2^ai tU li , Itid^nnoh Gel , linj a m/- 
taUiat ltd , and X d i si/i h Spin It isabieumil jil mt of the tiiinip kind, but 
with le luleseent oi woody liisiloim mot st iieely fit to be ( iftn \ on Ihiei cenisideis 
the lieiieh ind I lemisli eol/ i (7 lil\taf,itLi ) i dilleic nt j)l iiit from oni i ipe* eol/i is 
mole of the e ihh i^e kind, ind distinguished h) ifse)lmehie il loot, cut le ivts, atid gieiter 
hudiriess DeeirnloJle seems to be e/f (he s ime ojnmoii, 

((*’( 1'/ s 7 a C7np t7sil / 1 / 1 , u( 1 t nj, to tl)c e v\i t< IS 1 the i f 1 it or rc l7i oi nj p ot ttie ( on 

tmi nt, tlie 1 1 st 1 llu ible j I'll t t eultiv ite ii i < il its* j i Ui e 1 nii^, t ) tli it ot llu y>iassie i N ipm, or 

Jlnti h e< Is it urii>(,i • It is di iiik n I i I fi in the / \ i] ii I v tin his]»iditv of its h iv es 

It woiihl hp di sir il le In ij^rieiiKiiie, Dei ml Heel enc , th it, in illi uiitru s, e ul(i\ tns would ex 'innru 
wlilliei the 1 1 lilt till V ri u j tin 1 e mi] r tiis e le ilna 1 1 flu h us i Inli n, wlneh rm i tsily bo 

is( It lined ti> (her\iuj,vel tl er tl i vonn„iluit i i u,h i smi i th u hi | id, it is the li e imp bins, 

il j^l il imis, the / N m l\|ciu ent in ul lv( lujn show the i le elm t e f the hr t, i omi ircd w ith 
tint ot llie St (lid tihi is 1 to'(l) (// // f/e/we \ 2 ) 

0077. 1(7 Its I ai s as f ccl jc 7 sluepy a/id Us siicl f 7 th i il-?7ia77i fac/uA 7 y lapCy oi 
iihsi //, Ins been eultiv lied fioin tune jinmemoinl It is Lonsiiie ii el i intive, ifowets 
111 A] u, anil iiiiens its seeds in .Iiilv It mi) be sown bioiel east, or in lows, Jike flic 
eoninion tiU'^iip, oi it lu i) lu ti inspl mted like the Swedish tmiii[) llie eiilluje of i ipc 
ioi Si ed h is been nme h olqeeled to by senne, on leeounf of its supju) ed gii it exhaustion 
ol the 1 uul , butvvlieie the sod uul piepiiition uesuitible the ilte i-e iiltiiie jnopcily 
attended to, inel llie ‘•li ivv uid otf d, inste id of being bunit as is the eominon piaetiee, 
eonveited to tlie puipos s e>f feeding inel litteiiii^ e ittle it mi), in m in\ imtanees, be* 
the mostpiopei ami idv intigeoiis eio]), lint e in be emploveel b) tlie fiinur 

htrs III e w// //e /// \|/////M///^; //fW / used to eiiltivafe r 4 c on thin c 1 i\s, a piepiratiou for vvhe it. 
of wiiiih they hid vilinldpi lips iltenv mis Ihe lint iii tlie e irlv put e t ttu si isi u, w is 1 rcpaie d as 
lorlillim, md the ripe simii m June ir Jul), ml eaten ill Ovsheeji m s itemlur irOitibtr, after 
which the soil vv u one e iilou^lieel lor whi it lheiaieiin> ilso be hown urn 1 it, i crop ol ell illpil winter 
be ms 111 AI ly 

0079. The soiU best suited for 1 ipeare the deep, iieli, di>, md kmdl) sorts , but, with 
plenty of inanuie uiel deep ploiighing, it in ly he p,iovvn in others 

11050 liU 77 ^ saz/i, til it upon fen in 1 pe it soils md hi t,s md hi irk peaty low grounds, it tlinves rtc itlv, 

md cspeei illy on P uid md I unit I u < 1 , ve hull is hi si '*iiitcd to it butttmi}le {,1011 n w ith j e rft t t^ue 
ee ss oil fenny, in u sliv, and otlie r I o II SI w isle lands, lint hi\e I ten h n{» imdi r f,i i s, when 1 roken i p 
and pioperlv piejnieil Ai. i first er p on such eleseni tii iis ol 1 md, it is c tten the 1 1 st Ih it ean bp tin- 
ployed lilt lulhoi eil 7 // A u st Icmhi) thinks th it this plant is not pe rh ips woilh ittcntion 

on my hut rie h and deep soils , lor mst ini those luxuii mt sh] s tliat are touiid by the se i side, lens, or 
newly broken up j,roimils, win le v ist 1 114 s of it in iv he i ustd • 

11051 Iht })}( piniti 7 tn 7 f ill (*7 tss lit 7 l\y If iiotpired and hurned, need he riothiiiff more than a drop 
pliui^iiinj; 111 Isultii Kilt Inrn \i mg to I iiiif' the surf u e to a hue mould, and this oj e ration lioiildnothe 
eoinnituccl in wmti r, bet aiise llu j ruh uul wiu wt rin wt uid hn t tmii to risi to the siiilue, but in 
1 thru iiy or AI Ul h, munednfi Iv bell rt sowing, 01 111 Iiilv, 1 r after the h iv t rop is removed, if tin sow tig 
IS dt fern I till that si isoii AMion ow n op t lit till n e land , tin prti 11 ition is imtty niieli the same in 
th it usii illy given fill tin eoimn 11 tiiinip the 1 md being ) li ugln it over lour or live times, ae cording to 
its ( (indition, is i line stilt ifpuliei sitmiii tilth is re^pii ile I r tl|, peiftit „i(wfJi ot tire crop In 
tins Ml w, till 111 t I loll III 1 11 o th i ivpii in the lutmnii, tint flu soil in ly be txpo id to the intliieiup 
ol the itmiisiluii till the e nly 1 irt I (It sj niig, wh 11 it sh uid he 4 im tumid ivii twin, it proper 
intPTv ils ol tmu , md tow nils the I giimii g ud 11 iddli cl luin one ii two adeitoiiil plough nes 
Bliould beperlojined ii] on il, miiuiei tl it it m ly I* m i hue mellow eonditioii lor the retiptioii ot the sooti 
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6082. In a rotation of cropsf the pi icc which rape occupies is commonly between two 
of the culiniferous kind. On ruli •‘Oil*: it may be succeeded to the greatest adv<antage by 
wheat, as it is found to be an excellent jncparation for that soit ot grain , and by Jta 
being taken off early, there is suthcient time allowed for getting the land in order for 
sowing wheat. 

608 5. Ttu seawi for ^owin^^ lapc is the same as that for the common turnip, and the 
manner, whether in bioad-east or rows, the same. 

fi()84 Tin tow mtthod on the fl it svirfwe scliws the be->t for newly broken up limls , iml the rows on 
tidglets, With or without minuri, tJie bi-»t tor Imds that hivt been under the plough Where tbt object 
is the kicp of hhtep in autumn or winter by e itme it down, thi bio id last mi tliod 'ind thiek sowing iro 
evidently the best, uul are geiitiallv resoitid to i\ J nicoliishire uul the fi nny distruts Ihe qu intity 
of heed when bown tliuk nny bo a peek m uie , but win n drilled or sown thin, two or three iwund!. will 
suihee 1 he seed should be tresh, bl lek, and {dump Vai tneieb in ly always bi hllcd up by ti uisplantiiig. 

bos'? I/k stflson of tianspIauUn^ begins is soon allir the eenn harvest as ptissiblc, 
being genci ill\ peiformid on the stubble of some deseiiption ol eorn ciop. 

tl)So On thtp md i digrci of h uiowin^ snffii n n inilvirisi thi surf icc, are gn on , uul 

the pi lilts in i> III dibbli d in in rows i loi 1 1 \ irt ind - x me lies in tl r w or n mower, aei ording to the 
1 lUtieaa of the si laon of pHiiting 'll! I thi qu ility e»t tbi soil , It r it must b r onsidortd th it pi iiita trans 
piinted so late as Sej teinbir i r t)it« lur will lie f ir fri mbein^ so strong in the 1 1 iling spimg, as tliose 
sown in Jiini md left whin thi\ iie to run Ific si id bid from which the pi i j >. ire ofit lined should 
have been sown m tin fuiu or Tuly prti tiling tin ir m j lii ting st ison, md in iv be ini rely ridge or two 
in the same or in an adj ining In Id We h t\e ilri i1\ nutiiid k I- ) tiie I k mish mi lo of tr inspfanting, 
by laving tlie plants in tlie fin row in the tour t if } 1 hing, but is the plints e innot be properfy linned 
at the lower part of the root, we tannot reiomim ml it 

6087. The aftcr-( ultioi if tope is the sime is lliif of the liiriiip, mil consists in hoeing 
and thiiiiung. 

0088 Ihc plants <n ih pno) > s tfi, miv be lifl at six ir ii^,ht niihes apart or narrower, but on Ihi rich 
they 111 i> be tiiinned to twclM oi fittein im JieSjWitfi adv ml igi to the sud liw in likely 1 1 gnnythc 
phnt on ridf,lcts with m inun but, if tin wirt lii ne, tiie sinu distmiL is fir tuiinpswill cnsuri a 
better trop of sicd th in it the plants wiie ilocr to^,ithii lu il si trijsthi m id is i nly tound i n the 
summits of the plants in wi i ones on r i li so K it d i >vii tin ir sulis Whenrijc Lcdisgiowii 
purposely for sheep keep, no hoi in^, thinning, or wieding, iit mie ir\ K |( giiwnt r seed will not 
be much injur enl bv i\er> li^ht eron mg fioui hei n e iiiv in the mtunm, I ut lonsidci dily so t y being 
eaten down in winter, < r in tin suii ti ding spun,, I'lic sied begins t ) rq tn m the I ist week m Juiii, and 
must then be protected i niuih is po >.ible ti m 1 irds 

6080 Tn hatustin tape gieat e ire is lequisitc not to lost the seed bv shaking, eliiff- 
ing, or exposure to liigh winds oi lains 

(109(1 It li, teaptdu ilh tliL hoik, and the | rineipal point is to maki goxl use ot fim wciher, for, as it 
must be threshf^ as fist is ii aped, or at It i t with ut being fiouscdor stii ked hki other erop'., it riqiuri s 
agretter numlgr ot hands in piofortion to the Imd, than my other plant Ihe ri ipmg is leiy delicate 
work , tor if the men art not e inlul, they will shed mue h ol the seed Moving it to the threshing floor is 
Another work lequiring attonticn Om w ly is to imkt little w igj ns on f )ur whcils with iioles, mdihths 
fltriincd over them , tJic ili iineter i f the whetls being abinttwofut md the elotfi body five Ik t wide, 
01 X long, and two deep, the si in driwn by i ni fun c, md tin winli ixpin-.c is not more th in 0 or40v 
In large firms sevi r d i f the n ivbesun it wotk it ttmiemiie licJ 1 J he r ipe is htti il Ironi tin 
l,round gently, drop] ed it onrt mtothe e in le him s without mvleiss, mel i irned to (he tiiiesluis, wlioki ip 
hird it work In in^ supplied tioni fht w logins is ( st is tlie y eoiut, hy i ne si t of im n, md thin striw 
moved off thi flour by aiiothei sot Many h m (s i I ills its bung ein]>loyed i gieatbii idthollind is 
tmibhcd in aelay Some use sltdgespitj ared m the sinie w ly Ml is liable lo be stcpiud by run, m 1 the 
crop iniie h damaged , it is, the re fori , ol very {.n it eonsequeme to cmple v as in my pio|ile is possible^ 
men, women, ami boys, to in iki tht gn ite t u e ol fine vv, atlie r flu s eljslikewisi si nietmu s i le mod 
in the field, md put into s uks lor the anrkit 1 ut when luge qu mtit is r f seed ire I ronght quickly 
together, as they ire li ible to heat md become mouldy, it m ly be i better rm fhotl lo sjiread thi in out thinly 
over i barn, granary, erotlur llooi, and turn the in is otteii is m ly be neet'.s iry 

6091. The ptodnee wlieietlie pi iiit slice eeilsyy ell, me! the se isoii is f laoui ibk foi seeur- 
iiig the seeil, imouuts to foi ly oi fifty bushels oi more on the aei c M uslial thinks, inikeel, 
that on the whole it may be consult reel is one of the moM piohtahle eiops in huslnndry 
There have* been, says he*, iiisf inets, on cold, unpioductne, oltl pa->tuie 1 uuls, m which 
the produce of the i ipe eiop his been equil to the puiehast \ iluc of the land. The 
RCtfl IS sold by the la t of ten ejii iiteis foi the j uipose of having oil txpiissed freimit in 
mills constructed for that piiijitist IJie price, like that of all crops of uncertain and 
irregular demand, is eontminlly % irying 

6092. The to which the rape Js applied arc the following — 

(1093 Fhe u^e of ihc sad for crushing for oil is well known , it is ilso employed as food for tame birds, 
and'' ometunes it is sown by g ireleners, m the saint, w ty is musUird and i ress, lor i irly sal uUng 

F/h tapt tile an I rape diis/t the former tdlunng niassts ol seed busks, iflir the oil h is been 
expresseei, and the utter loosi dry husks, ire used as i top iliessmg for irops of difltnnt kintls Jhey 
art reduted to ikiw derby a malt mill or ether gunding mat bine, u I soim times sown broiel east over 
young clovers, whe its, &c , and at other times drilled dong with turnip seed 1 our hundred weight ot 
powtier sown with turnip seed will go over one acre m drills, but thiee times the quantity is rcejuirttl lor 
an acre sown broad east f xperieme bis proved, that Mie success of this ramure depends in i groit 
measure on the following season If run happens to till soon ifler the ripe dust is apjihcd, the ereip is 
generally abundant . but if no rain falls fora (onsidirablc period the efleets ot this m mure arc little dis 
( erniblo, either on the immediate erop or on those wjiuli succeed it I here are turnip drills contrived so 
as to deposit the manure along with tlie seed 

fi095 Jhe «st if the haulm to c ittle in winter is very i onsiderable The stovi i (jMidh and points broken 
Ofl in thrc'shing is as acceptable a& lay, nut the tops ire laten nearly it,s greiilily as cut straw, and art at 
kast better than whe it straw WlJen will got, tin siimlkr htilks will "Re eaten up i Jean Ihc off il m ikes 
excellent litter for the f irm yard, md is u*-* (ul foi the iKittoms ol mows, stu ks, .<10 the haulm of this 
plant U fiequently burned , and, m some |il leis, (he ashis, whuh are equal to ])otash, aii sold, by wliii t 
pratljtt. If no m mure is 8ubstitut(d,tlic soil must begi^itly detcnoritcd It is a custom in Lincolnshire, 
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somotimos to lay lands do\vn ^itli colo, under \thuh the grass seeds are Found in grow well But this 
sort of i r<»|>, nb .ilieady observed, Is most suited to Ireshly broken-up or burned lands, or to succeed early 
peas, or such other green cropn as are tnoueti tor soiling cattle 

0 ()*«» The Itaves as a green food lor sheep arc seaieely siiriiassed b> any other vegetable, in nutritious 

n CM ties, and in being agic«*able to the taste of the .uninals , but m quantity ot produee, it is inferior to 
turnips and cabbages. The crops are ^1 off occasionally Irom the beginning ot November to the 
middle ot April: being found of great value, in the ljr>t peiiod, lor fattening dr\ ewes, and all sorts of 
old sheep, and, in tlie latter, for Mipuorting ewes and lambs. 'Ibe sheep are folded upon them in tlic 
manner jiraetised for turnips, in which way they are found to i>av In m .OOu. to GUs. the aeie ; that quantity 
being sufhricnt for the support of ten sheep, lor ten or tweli* v<c*eks, or longer, neeordiiig to eircuin. 
stances ]{ape has been found, by expeiieiice, to be superior to (iiniips in fattening sheep, and in some 
cases, even to be apt to destroy them by its fattening quality Ii 'The L'oimtcd Beport of I.tncolnshira 
it !«« likewise observed, that rape grown on fresh land has the stem as brittle as glass, and is superior to 
e\t‘r> other kind of food in talleiung sheep: whih* thit pioduccd on old tillage wnd has the stem tough 
and VMiy, and containing comparatively little m iiishment 

0007. The ^esamum orwntale {Sh(i7nc, Fr. ; Sesainoj Ital.), IjignonwcfiTi is cu1ti\ated 
ill I Inly for its seeds, wliich are eaten roasted like those of niai/e, boiled like those of the 
millet, made into a coarse hour like those of the heeeh oi biuk >>heai, but principally 
bruised for an oil used as a substitute for butter. 

GODS. Amoni; other plants which may he cidUvatcd hy the lintish farmer as oil plants, 
maybe mentioned all the species of the /hdssica family, the .S’inajiis or mustard ftiniily, 
and the J^aphaniis or radish family, with many otheis of the natural order of Criicifero;. 
The seeds of these plants, when they leinain too long on the seedsman’s hands for growinjr, 
are sold either for erushing for oil, or grinding; with inustaid seed. "I'his includes a good 
deal of wild ehailock and wild mustard seid, which is sepaiated in the process of clean- 
ing giain by the fanners among whose com these plants abound, and sold to the seed 
agents, who dispose of it to the oil or mietard millers. Vaiious other CVlicifer:c, as 
the jl/)agium sativum, 7/aphanus chininsis \ai. oleifer, both eiiltivaled in Germany, the 
iiiysimum, iVisymliViiim officinale, Tuiritih, &,e., might also be cultivated for both purpose.s. 

GODD. The small or field poppy (Vajinicr It/ia'as; Odette, Fr. ), and also the Maw seed 
( P. somiuferum, var. I’avot,i r.), a v.nietj of theg.iiden pop])), are, aswehave seen (1C7.), 
cultivated on the (’ontinent as oil plants; the oil being esteemed in domestic economy 
next to llwit of the olive. Other species might hegiown for the same purjiost*. All 
of them being annual plants lequire only to be sown on fine lieh land in April ; thinned 
out to six or tight iiuhes* distance when they come up, accoiding to the species; kept 
clear of wteils till they begin to iini ; and to Iiave thtir capsules as they ripen gathered 
by Ii.uid and diitd in tlie sun. 

GIOO. The fiof/loierr {Ilihdnthus annum , Tnrnesal, Fr. ; and Girnsole, Ital.) has been 
cultivated in Germany for its seetls, which aie found to yield a good table oil ; its husks 
are nouiisluiig food for cattle. 

6101. The A^raihis ht/po^epa, Myr/gii/m sathnini, llApen^ matrondlis, IXaphanus safivus 
oUifer, and Il/cf/if/s communis aie cultivated in Fiance as oil plants. 

Skt. TV, Plants vsed in Domestic Ecomwiy* 

G103. Among agricultural plants used in domestic economy', we include the Mustard, 
Tinck-ivheal or lieerh^wheat. Cress, Tobacco, Clueeoiy, and a f Uf others ; witJi the exception 
of the tiist, they aie grown to a very small extent in lliitain, and therefore our account 
of them shall lie propoitioiiately concise. 

Subsect. 1. Mustard. — Sindjns Iv. ; Tetradyna niia Siln/vosn I. , and Crnelferee J. 
Moutarde or Seiicie, Fr. ; Senf, Gei. ; Senajya, Ital. ; and Mos'aza, Span. 

C103. There are two sjjecie.s of ?nvstard in ciillivatiun in the fields, the white mustard 
(A’inapis alba, f<r.H05. a), and the black or coniniun (.Vinapis 
nigia, b). Both are annuals, natives of Ibitain and most 
parts of Europe, and cultivated there and in China, for an 
niiknowii peiiod. Vliite mustard flowers in June, and 
ripens its seeds in July. Black inustaid is rather earlier. 
Mustard is an exhausting crop, but profitable when the 
soil answ'ers, and especially in hi caking up rich loamy 
lands, as it comes oil* earlier, and allows time for prepa«ing 
the soil for wdieat. In breaking up very rich grass lands, 
.three or four ciojis arc sometimes taken in succession. It 
caiinrt, how ever, be considered as a good general crop for 
the fanner, even if there vvere ti demand for it, as, like 
most of the commercial plants, it yields little or no manure. 
The culture of black or common mustard is by far the most 
extensive, .and is chiefly carried on in the county of Dur- 
ham.* The seed of the black mustard, like that of the 
„wild sort and alsc^of the wilij radish, if below the depth of 
three or four inches, will remain in the ground for ages 
without germinating: hence, w hen once introduced it is 
K U M 
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(lifHcult to cvtirpitc Wiicntvcr they throw the earth out of their ditehcs in the Pic of 
I the. bank conus up thick with miistircl, ind tlie seed, falling into the watci und 
sinking to the bottom, wilt uin un cmbilnied in the mud loi df^es without \egetation 

lOI* N ) sTtt// hinny a\ mn t nd in its irmtnt foira, v. is known it our tiblcs j riviously to 17.20 At 
th tt tiini the siel w IS out) (oirsciv ] ninitcd in i iiinit ir, ^ c< iisdy scinrited lioiii the iiikniiinents. 
Old III thitiouKh st ite pni ired It r usi In tJu ytnr 1 hi\i imntuiud, itoeiurrtd to iii old worn in of 
the n lint ot C le lu nt , result nt it Durh iin, 1 1 t,nn 1 the set 1 in i mill md to pass the mi il through the 
se\t i il Jilt cessis which ire lesorfi tl to in m king fit ur in m wht at Ihe stt ut she kept foi m my ye irs 
to htrsilt ind in tin ] eriod ot her ixt lusiieposses ion ot it, sum lied tlu print iiiil puts oi the kingdom, 
III I in ]i utu 111 ir the mi fit ) nil', with th s iitiili *indttorgel st ini] ed it with f ishit n by his ipproval 
Mis (limints IS itgnliilv twice i \i ir tiivtUt I ti I lul ii mtl to the iniii] il towns throughout 
Inglind, toi trdtrs ih uiv tii lesm ui s iitkt t f the ]reeiitdi\, m I the old I uly enitiui d to | uk up 
nit »nlv idee nt ] itt inee, hut w h it w is the ii th u^lit itoltiihli cim[tt(n(e 1 rein this woman & resid 
mg it Duih im, it at luiie 1 the n ime 1 1 Duih iiii must iid V ih Mii^ vol iv p S7 ) 

( 105 Amj 11 h 1 1 tmi/ Ml/ \si\\ i use i eiop of mustiid, ind no othei preparation is 
letjiined th 111 tit it of i ^ood deep ]iloii^hing iiitl Ii mowing siifheii nt to idise i mould 
on tile sui flee 1 he sec iK m ly be sow n bio itUe ist it tJu rati ot one lippie ]ur uie, 
liirrowed in mdgnuded fiom buds till it comes up, tllioed ind w( eded befoie it begins 
to si loot In Kent, ueoiilii g to the siii\ey ol Hoys, win e mist iid is ciiltiv ited foi tlie 
use of tlu seedsmen in 1 ondou In the tillige foi it the i ,, lied land is, lie. siys, 

Iiaiiowtd o\ei and the u fui lows aie tiieken ihout ele \e n oi twelve te he s apail, sowing 
tlie seed in the pioiioitton ol two or fhiee giUons pei uie in Miuli Ihe eiop is ifter- 
w litis hoed mil kept hee lieim weeds 

OlOf I Is i nil in th I innin^ / ^ ^ being luil m slieives, and left 

lliiee Ol foui di}son tlu stubble It is then sluked m the iielil It is leni iiked ill it 
run dimiges it A „ood ciop is lliiee oi foiii qnuteis in leie , the jniee fiom 7s to 
JOv i bu be I Ihiee oi foui eiops aic sometimes t ikeii lunmng buktins must in most 
e ises be bid husbnuby 

0107 77/e 1 /S 6 of the white ninstud is oi should be eJnil1\ foi medic d ind liorticiiL 

tin il juii poses, though it is otit n giound info Hour, uul imxttl with the bl uk, wliieli is 
iiiueh stiong i, uid f ii moie diflieult to flee fioin its bliek liiisl s Ilie bl u k oi tom- 
nion must lid is exelusnel^ usetl fen ^iinelin^ into Hour of imi tud, md the black liusk 
is sep n itcd liy m ly deli ite m lelimei} 

< lOS n J / i h th } (1 n t ih 1 1 1 1 I n it it tut 1 1 d< i 1 si tt tt 1 in il tl t ir must ir i 
wlicn hi light to t ibit is ilwosll ek It It ei m rc j un i t tl in t r Itiiiit tl at tji ii t^ 
rt 1 If 1 1 n tlv in the Ink 1 1 e t ii t t unt I ii i t i I < I i| j u 1 lit hit Hy I iiel , minus i hi m i 

fi\ lul, III u ri 1 vol itilc t 1 uul 111 'll! me I I s It lie tie h| w It r, Dr Cullen ol serve slow* 

1 tile I uiigtn y , I ut \h i it I i It n mt tc 1 1 1 with mih.^ ii uul kci t lor i tl y, the et. inli il oil is 
t\ Util 'll! I It IS then n u h n t re ur \ 

( J ' Ih t r ts t If nil t n t f 1 1 h/ like tl t c ol 11 the rib h ii tl 7 ifi i i tiibt irt cittn grrt ii 

I V e ittle III I h ) , III I liny I u d i i t I eil 1 lit h i ihn is 1 1 ii n iil v bin nt d I ut is b tti r c m 

I I ye 1 s littci t r the ti iw > r I r f i \erin u • i li i ii , it nj h ij i eii ti be 1 lining it the tniu 

6110 l\ III titnt \ for eitliei (be bl lek oi eominou mustnd most ot the Ciiuilei i 
eriLiniLMled wliin tieiting of tnl jil ints (t OOs ) m ly be used especidlv the Sin qiis 
11 v«.nsis, OI ( li n lock S oiientilis elm ills nid ^ issii ifi,t]K I iltt i eommonlv e iiltiv tied 
in Chin i llie iph uuis U ipli unstuiiu eommoii m com fields md known islliewild 
mnstird, is o eoinplett a substitute, tint it is often cp u ited iiom the leliise coin md 
soltl is Dm him nuistiid seed 

Sijijsi rr 2, Buik-nhi it — Vd /^nnini /7/^f////fmL , OLlnnihui T//^//?//a I , ind 

Po/y^ nife T lilc n ii or Bl isnra in, li (eon opted fiom 11 id i i/in it led com, 

Celtic), Jinrhw it cn, Gei , li , ltd , md Jn > nt^io, Sj) in (//„ 800 ) 

Gill Iht biuf -win at j Ol moie jiiopeily beceb-wlieat (liom tlic 
resemblniee of tlu seeds to beech mist, as its I ilin md (leimin 
names iinpoit), is in iimu il iibtons looteil }duit, witii upnglit 
rtexiioiis le dy stems, enei ill^ linked with led, md using from i 
foot to three feet in Jieight The llovieis ne eilliei white oi tinged 
with led, md mike h indsoine ipju ii inee in Jnl), md tiie seeds 
iipeii in \n^u t md Septcmbei Its nitive eountry is unknown, 
though It IS itt dinted to Asii It is eiiltivited in ( liiiii md other 
eoiintnes of tlu E ist is i bit itl eoin, and In been grown fiom time 
irnincmoii il in Unt iin uul most p uts of I mope, us food for poultiy 
and Iioiscs, md ilso to be ground nit« meal lor domestic purposes. 
Ilu imiversilit) of its eultuie is evidently owing to tlu little 1 iboiii 
It requires it nil glow on the pooicst soil, and piodiiee a crop in 
the coin St of thiee oi lour months It was eultnated is tiily is 
Ciei lid’s time (1 'i‘)7), to be plouglieel in as ni inure but at present, 
from Its mteiior \ due as a grnn, arul its yielding veiy little haulm 
for foddtr^or iniijiire, it is seldom grown but by gentlemen m their 
pi mlitioiL to (iKoui ige game Aithui Young, Jiowevtr, “ rceoin> 
mends firmeis in gtiitril to try this eroj) Nineteen piiislipsout 
ot twenty, thiougli the kingdom, know it only by name It Ins 
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numerous tTk( elkncics, pcrhips a>» many to good ianiurs, as any otJ cr grain or pulse in 
ust It IS ot an cniicliing nature, lii\ing the qu ility of picpaiing foi whiat, or any 
otlai crop One bushel sows an atie oi 1 iiul well, wl uh is but a fouith of the expense 
oi scctl-biiley * Its prineipil valiu is not so nuieli in the crop is in the gre U good it 
<i(Hs tlie land by shiding it from the^ieit ot the sun When tin wlu it fallow can be 
peilietl} ck iiud before the middle of June, it is f u bettii to sow tin giound with biiek- 
Avhi It than let it be bare, the wheat eiop, whither/’ iluiig be laid on licfuie or alter 
till huek-wheat, will be one third bettei tlian without it (J M ) 

0112 That, ate species in cult wationt\\\*\ P ixixiunxw Jig S()7 a ) is sn 1 b> some to be nearly 

Hs Ilf ductoc as /' ri^nyiuin Vin Jhatr, 
however, IS of a dillfrint o|niiion In Nind 
niiirj,infttuin 61 is eultivatid Accirding 
ti M Du Hide Ik, the ftnners of ric*lmont, 
cspcfiilly ill tlic valley of I iictrnc, chit fly 
cuiUiy till P fatautiiin because il npens 
lime qiiifklv iiid is thereff re less likely to 
Mil! r fn ti e Id siiniincis, or from being sown 
(11 the iks f tin mountains Ihe Pud 
in life ( <li tinpiiibh the P 1 agopjriim by the 
I 11 ( 1 1 ‘ 1 f riT t t It Sa\on, and the 
P tiliif iin ly fhit of “grtnclU, and 
“ loniuidin d I u/ rnc Ihe pi nt pal 
oljcit on to th latftr is, that its flout r^ l\ 

I 111 1 irri f,iil ulv 111 1 uin pi illj, and that the* 

II ur IS lilt k I) ti tl r illier 1 itttr Jhc7* 

1 i^ojjnini IS h \vc\er, tiiUnitil in the 
r t h t j nts f 1 1 ir pe IS i lot d h r dointstic 

I \ls r tl 1 1 1 1 1 ithei than foi the ii e 

I I I I in ( ik n Ilf the flour of fins sj e 
(1 s \\( iret Illy I lmiibir{,,iounri, c olomed, 
and 1 kt 1 le II in tierv inn in Iii in 
I urtiro t lU , flit P tdfntuin is eiil- 
tivatt I fir ui,b it flic kin^,lnii of (odiiii 
(hill IS in iseelkiit vpgttible for e itiiig 
uitli Lit ikd nuat ii d fish {Hot ) 

61 IS In the lulliue of tho btnf- 
uJiint Ihc soil iniy be pupned in dil- 
ftitntw i>s iccoiding to the iiilcntion 
of the futuie crop, and foi tins there is time till ihi end ol ’Mi\, it seed is the object, 
and till June il it is to be ploughed in It will giow on iny soil, but will onl) piodiite 
i good ciop on oiu tint is lolei ibly mb It is eonsideied one of the best eiojis to sow 
iloijg with gMss seed, irid jit (houeicr ineonsisfcnt) Aithiii Aoung endenouis 
to piove tint biuk-wlieit fioni (he elosnuss of its lowfh it the lop, sinolheis ind 
destiovs wenls, whilst eloyer iiul i iss eids ueei\e toiisidei ible benefit b> the shade 
it ifloids them tiom the pieicin^ he it ot the sun' ' 

6111 /A s as n )/* ^tcnin^ e innot be eoiisukud eailur tlnn tlit list week of Apiil 
or fust of AI i>, IS the yoiin^ pi nils ne leiy qit to be cli^tioved by fiost The mode is 

ilw i>s bioid ( Tst, md tlie cpniitity of seed i bmhel per me , it is Inirowid in, incl 

iiqiiiies no othei lultuie thin pulling out the lii^ei wncK, ind giiuding fiom birels 
till the iciping seison 

611'5. liuck-wbtat is Inivcsfcd by rnowjiig in the manner of Iniky After it is 
mown, it must he scMial tliys, till the st ilks uc withe ml, befoic it is housed 1 1 is m 
no d ingei of the seeds fdling iioi does il sufki imuli by wet 1 rom its gri it siic- 

cultnty It IS h ibk to licit, on wJiuli Keoimt it is hetlei to jnit it in snnll sticks ol fnc 

or SIX loids each, linn in either i luge one or ibain 

6116 T/n of the t^yain ol tins pi uit, though it Ins been known to >Kld scieii 

quarters nu aeie, iii i> he stited upon the iMiii_e it hetweeu tliiee md foiii , it would 
be eonsidt lablv more did ill tiu j^i mis iipni togitlu i, but tint ne\ti ippe irs to be tlio 
ease, is some p irts oi the s uuc pliiit will be in llowei, wliilst otluis base peifeetcd 
till 11 seed 

61 17 Ihe i/Sf (f the giain of bmk-nh( al in this ecnintiy is dinost entirely foi feeding 
poultry, pigeons, and swine It m ly iKo be gnen to lioises, whirli ire siid to tl»i\c 
well on It , blit the iiithor ot 2/u Ani 1 aunt) s Cnltmlo siys, lie tliinks lie has seen it 
produee a stupefying e fleet ^ 

fills It has b t n used in tht dtddltuf 1 1 I ngland and it is a g( od dt il^uscd in Ih it w ly, and also as 
fit rsi cf rn, on tl i ( online nt doling mss, i (u lie) goes firlhcr than two busht Is t f nts md nnxecl 
uifli It It ist four tirni s as much brill, I ill be lull feed It 1 am 1 1 1 c f r i ucck I iir biisht ib ol the meil, 
I III up it 4cut u ill 1 ittcn 1 hog ol sixtctn or twtntv stt 1 e 111 tl lit ui c ks, giv i ,, him liter iids three 
biisht Is ot Iniliui loin t r hog \ i as broken in a null, with i Unty 1 1 w itei 1 ight 1 u hels ol I uik whe it 
int tl will go is far as twtUt biishik of barky me d 

blPl Iht vital of hu( k u htat is made myi thm c iKis t dltd cnimpits in If ly, an 1 tvin in some jnrts of 
] I gland, and it is supposed t > bt nutritious, uid not qt to turn t 1 iq i n tIu stun uli {/I din ring) 

filJ) I he b/osstvis tl thisiluit illord iiith recast it ^kis lotli lit|ii flu rp antitv tf htnivthtyron 
( iin and (loinllitii long tiurafion On this attount it is uuiili jn/ttl in Irinti and (iirinaiiy, and 
Du 11 imel advi es bee f irnurs to e any their hues to fields oi this i n p in the lutunin, as well as to heath 
taiidb 
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ni’I 77 n hauhn of buck-'whcat is siul to bi more nourishing than clover when nit while in flower 
Biniskr sivs, it h'ls a pnuliir iiubii itiiig quility He has seen hogs, iftcr h ning hd heartilv on it, 
loini home in siuh a state of intoxicition Ij to be un ihle to walk without reeling The dru»d h lulin is 
not I ikji FLidily by iny dcsi rijition ot aiumtl, and illords but very little manure On the whole, the 
1 loj) is oi most i aliie when plouglud in gne n tor the Httcr puriiosL 

As a ^eed ctop, the .luthor of 7 hi NcidA ar /net's Calendar setms justified in 
sayirigj it is only valuable on land that v\ill glow nothing else. 

SuBsrrT. 'I. Tobaao — A7ro/iana/., Ptnldtidria ^fono^^ynla Jj., SoihneiB J, Le 
TabaCf Fr. , dtt I'abaky Ocr , Tabaccuf Ital. , TabacOj Span. ; and Vitumox Petuiiu,f 
liiasil. 

Ol'i 1 . Tht yjcins cvllwaUd are annuals/ natives of Mexico, or other paits of Amenta, 
and, aicortling to sonic, of both htmisphtics. Jt was brought to Europe early in the 
sixtttnth ttnluiv, ilttr the distovtiyof \mt i it i by Columbus, probably about 1 *>1 0 ; 
fioin Poifugil to Fiintt 'ibout 1 >(>(), by John Nitot, afttr whom the pi uit is named; 
and to Engl ind, ucorthngto I^obtl, about Ii70, attoiding to Humt by Halph Lant, 
in 15 Sb, troii\ tht island ot lobatco in the (jiilt ot Mtxito, vchtute the populai name. 

(j 12 |- I/u rwr/uw of sunk/nr is of unknown inti (iiity in Asii, IVrsia, and ifher tisttrii coiintru*!, 
but u he flu r the pi int used w is (nine lo is \trv doubtful 1 hi n itivts ot Mi \ito, n bo j lestnt day, m t 
only use it is in irfitli. of lu\un,hut is i nmidv for ill disiists, ind, whin proMsi sfiil Ihnn, lor 
ilItvingtlK puns ot hungir udthiist Ihi u i of smoking w is intriMlin i d to 1 ngl'iiuU > C ipt 1 nu, 
who h id k iniid (hr lustoni in \ irgini i, in 1 So ITc biou{ ht hoini with him si vii il pi|xs ind t night 
till (Ustom to Sir VV dltr Ildigh, who si on 'iiquirid i tistc foi it, and big in to ti uh it to his Iriinds 
Hi ^i\i WL ill told, “ snu kin^ 1 ntus it his housi it I lin^toii, whin tht j ucsts wtii trr ited witli 
in thing but i pqu ind a mug of ik iiul nutmeg {hio^ lint Down t ^ tin (imt of 1 h/ ihi th, it w is not 
uni mmon tor lulus to smoki During, the rcir,nol limes her sin i ts>,or, most ot tht pi nu is >1 Liiropi 
imlintly uppoMd its Use Junes ot 1 ngl ind wioti i hook ig uns( it the (.rind Dnkt ot Mo',cow torhado 
Its tnlruHL into his tinitnij under imu ol tht knmil lor tht t rst ollonrc, uul ik ith lor the lu \t Ihe 
einjurorot the luiks, the king ot I’erMi, uni )ioptlihui VlII issued siinilii prohihitions, ill i f whiili 
Win as niiu uloiis is thosi whith itfcudctl the i» tioikution ot rolkc, or k^uit s hirk At pnsint, ill 
the SDK n igiis ( t Lui j t, uul most ot those ot ether puts of Hit wuild, ikiiit i eonsnU r ibk put ot thtir 
itiimiL (rom trlnceo 

(>1 ) Ih mlfn ift noftihac > t n Ou ( onfut ut w\s \\ A idcrniitiHl t\ei pt in girdens, till the htginiiing 
cl tho SCI tiitetnlh untmy I inki I ( uis \I 11 ant \IV , its » iiltiv itn n wis die wed in lertain i ro 
viiKc ol Irinte , ami ihout the simc tnnt it was uitrodui e 1 is in irtu le ol lottige ir spade i ultun in 
Ho! uul, Ciinn my, uul partclSwcdin It iKo sj ii id into Swit 7 i i laud uidltih, uul to \ arimis i oiiii 
triis ot the 1 ist It la it piesmt eiiltii iti d iii iltin t ri> ii iintrv of the wn Id, but k r i omini u i it 
jnirpo I s elueflv on the ( ontiiii nt and isl mils 1 1 Ni itli Amt in i, uni more ispti i illy in \ irgini i, tuba, 
ind Si l)omint,o In no olhei puts cl the woild is it so well imnututured for the purpo e ol smoking 
<ia in Ha> tnii i 

M ( In I Helmut the piactiec of plintnig uid i lowmg tibatco btran to creip in in the tune of 
Chirli II , iinl 111 n t w Is pas til hxing i pi n ilty ot u)/ fi i i \i iv rood ot land soeultivatid, but in iking 
it I iwfuljlniwtie r, to grow sm ill qu intitii ii t e \i u ding h til 1 1 1 li , “inaiiliysu or unntisity gaiikn, 
ti 111 in> piiv itf gtnh n t »r phjsn irtlutuigu} ihis ut nnl others were t infinued by ditk unt u ts 
liming the reign ol (no 111 Mitwitli tuuling this ut, howivir, tobacco wis muth ciiltuatid i few 
MUsiri r to I'M , in (Ik \ lit s of \ ik tiidkiclili In tiu 1 itli r distru t it did not c xi itt tiu iiotn t of 
u^al autli ritv, and w i lund iinl mum'aitur i by a in iii who h nl lonnerlv bitn employed upon tho 
t 1 ) 1(10 pi lid itioiis in Anieru i who not oiilv i urc ( it propiilv, but give it the ptoptr lut, ind (in illv 
pri])irwl It ten the pipt Ikit in tlu e ik ot \oik the i uUiMti is of it mi t with kss 1 ivoui ihk euenin 
ktinets t 111 ir tc bii e 1 w is pul lielv hurnl itnf tl i nisthi s si \i rely fined and impiisoiic d rtnillie , it 
w i said, wert* piul to Hu iinomit 1 1 (l,«K)()/ i his w is (11011^!) to put a stop to the illegal cultivation ot 
tohicio Ikit, peril ips 1 itlii r unti item itely, it li s likewise put i stop to the eiiltiiation of tli it liiniteil 
eju intity ot h ill i rood, wluth the I iw illmvs to be i linted lor Hit piniiosc of physic ind ehiiuigtry, or 
destroy iiig insefts 

(17 111 Sulland^ ihout tlic s imc’ time, tobieco was ( ultivated in vane 11s parts, more espee lally in too 
iitighboui liood ot Ke Iso inii Ji dhui gh Its ptoihie < was so gre it, Ih it thirti e u acres at C railing (tte htd 
lOk, it the low rate of 4 #/ pel lb Hieing 4 S 0 lbs per acre , met would have brought more th in thiit times 
as nun h, Ind not an act ol pirliiment obliged the cultivator to dispose ot it to government it th.it price 
(( nniiy In put is ) 

(ikS In /ti/atid, tobacco was introduced into the county ot Cork, with the potato, by Sir Walter 
Hikgh , blit the culture ol the tornn r does not appe ir to have made much progress, though, aecoreliiig 
to Iluniholeit, it prci did that ot tlie potato in 1 urop^ more than crit liimdrcil and twenty vc irs, having 
been extcnsi\tly c\ ll v itcil in Portug il at the tiiiu tint Sir VV liter Kalegb brought it Iroiii V irginia to 
J rigl ind 111 1 iS(i V wiiter in 172 >, quok d by Ibodigin, says, I h iie not he ird th it a rootl ot tohicco w is 
ever plinted in this kingdom An ut ot (loorge 111 repealt \ several pii ceding .lets, that proliibited the* 
growth uul prudiiee ut tolnico 111 lielanel, ml this is the foundation on which Irelind now rests tier 
cl urn to that brineh ot 1 ultun Until the ye 11 Hrodigtii observes, the culture was limited , hut in 

tint ye ir thiie were one hundred ind thirty .lerts undir tobueo, iiuI in lS 3 h, one thousand acres in 
Wfvtoid ileiu “ It h IS been pirtislly (uUiv ited in e idjoining counties ot Carlow, VV itertorel, and 
Kilke nne, and in other places In the provinei of Conn uight in experiment was made 111 the vuinity of 
VVestjioit Ithis be en grown in one e r two iiist uu cs ne 11 Dublin, in tht northern section of the kmg- 
duinlwo 01 three tiials h iie taken jil tie on a sm dl seak , * and Mr lirodigaii, the author of tlu treelisc' 
fronfwliieh we quote, has i ultivated several atres in the ntiglibouriiotid ot Drogheda, preparing the soil 
by horse I dioiir as for t irnips 

bljn j/n ustrut^vr si^surn will probibly, it no distant time, bo removed from tobacco, and from every 
other crop, hut that tolweto ever will enter into the general course ortrops ot the Bntisli farmer, wc do 
not think likeD , because, when trade in this, as in every thing eke, is oiiie made tree, the tob.ueo of 
warmer eliinatcs will iinquesfionably be pnt'rred to tint ut the JJntish isles At present tliere is a 
number 01 gentlemin in the House nl Commons who use tobacco, but should its use beeoine uiitistuon. 
able among tlio highe r e I issos, wc shonlil not be surprised to see an attempt m idc to lay such a tax on the 
torengn loinrnodity is would give the lauded interest a inonoiioly ot an interior artiik, whuh would thus 
be toreed by the rich on the poor VVe tiiist, however, to the growing politie il sense ol the country, to the 
feirre of opinion, in short, to the press, to avert such an evil tlu me in time, we ardently desire to see 
the (iiUnre ot tobacco permitted and siuccsstiilly attempted in Ireland, in order to aid in employing the 
populilion of th it country , and w^ should wiskalso to see every cottiger 111 the three kingdoms growing 
his ll lit rood, which the law permits, and vvhiih, at a iiiexlcrate eale ulation, ought to product 4 lbs of 
tobacco for hia own smokinf 01 siiutl, or tor selling to Ins neighbours J or Hus purpose wc shall enter 
into the (ultuie oi tobacco at gicatei length Hun might oHuiwibC be advisable 
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61 10. The annuaf y}€ctrs of lobaccoj like the annual species of almost all dicot} Icdonoug 
plants, may be giown in every country and climate, because eveiy country has a suin- 

incr, and that? is the season of life lor annual 
]>lants 111 hot, dry, and sliort summers, like 
those of the north of Russia and bwedtn, to- 
bacco plants will not ittaiii a 1 irgc sire, but the 
tobicco piftil ted will be ot delicate quality 
and good flavour in long, moist, and not 
1 cry warm summcis, such as tliosc ot Iiclaiid, 
the p] mts will ithiin a scry I irgc si/e, per- 
hajis as much so as m Virginia, but the to- 
bacco produced will not hi\e that superior 
fla\uui, Avhicli cm only be gl^cn by abundance 
ot clear sunshine, ind Inc diy <ur. By a skillul 
ni Hint ic tine, and piohably bv mixing the to- 
buco ot cold counlius with tint of hot coun- 
tncs, by using chtliiiiit sjutus, uid pcihajis by 
selecting putiLulir vaiictics ot the \ irginiaii 
species, the defect's in tl ivoiir iiising from cli- 
mitc nia>, it is likcl), be gieatly rcmechtd, 

(11 S/> / / V ami 1 a} it ft « The species ihnost every 
wlicrt cuUi\ lit 1 111 XiiurifH i*. the N fab t uni 

\»rj,imtii t bum, of vliuh tliirc is a 
viiutv <r sub I ( t Its ki own i*. N inuroihclie, but 
r( whuh we hue iicetr sun any pi mts N n stici 
St fobii ot the 1 rciuh mil Jiatatn I time ot the fvirmuis , 
js iv fee n?i "illy < ultivitiel ilmo t to the exclusion ot the 
< tlur spi icb 111 till noith ol (Ttnnxnv, Kuss t., ind bwiilcn, 
wluu ilin st every eotti^,ir t,iows his own tobaeeo lor 
sincl It also seems to be the priiui| il sort f,iown in 

lie I mil there is i v iricty (I it eultivitcel in VNixIord, 
eiioneeusly deiuiniintid Oron >Ko, and motJur (oininonly 
c ille I iiei.ro he 1(1 lioth are very h iiely and very pro 
diictive, Imt tlie produec is not ot i ve)> K<>od flnour 
llurc lie other species ^lown in Aindii i, the hist Ila- 
vinnih ei^irs ire sndtolie nude frnnlhe l(i\es of N re- 
pm 1 1 xji) 7 , i penes intn tluieel to this (ountry trom 

H i\ mil ill so 1 itc IS is 3 I he Indians ( t the Iloiky Xloim- 

tuiis t N itli Xnieiu'i lie slid to pioiivrc their tobieeu 
from N <|Uidiivihis //g S|(> /> , intrediueei in 1S|1, mil 
N in\ni(yi^ SIO e) introclnced m is 3 Ihtsc spti les au ill 
miiuil , md the listreijuires (in pretutionot a^iecii heiibe 
to irnke It nien its see Is there iri. sever il very distnut 
V rietiert it net siccus i iiltiv 'iteel m the ( iriec is, ot whieh 
sonu ueomt bv 'Ir 1 iiimntf. proprietor et the ttotaiiie 
(ill dr 11 (1 the t true is, will be t( und m the (i/rrrfi wtr s 
Muf, 1 im , vol VI p 7 1 here ire il o tome #the r annual 

hpeiu , md semi sirtits ot the Petunw whidi 

is 111 irly elled to the Nieot/ nr/, the lenes ot whie'i 

inieht It imiiufu lured into very f,t od teibaero ilieio 

e in be little doubt tint the N lab fi////, the seeds of 
v\l i( h in IV be juielii ed lU every seed shop, ib .I’one ele- 
Mniiif, the itteiitioii ol the Lntish eultnator, an a first 
ix^er UK lit 

613 J Sod. In a stnet sense', the iiitue coil of the tobncco is unknown in this 
country; by winch we incin the jiimiiliye earths oi locks to which il belongs. \\c 
art intliiied to attribute it to alluvium aud saiid-stone rather than to day or lime. In 
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Virginia the Iwst tobacco is grown in a rich loamy, but rather li^ht soil, which his 
l)ccn newly taken into cultivation In Alsace, where we have seen strungci tob<K(o of 
tJie Viigiiiiaii kind than in anj other pait of Fiance or in Germany, the soil is a blown 
loim, rither light than hcivy, such as would gro^w evctllcnt potatoes and tuinips, and 
which has been for an unknown pciiod undci the |Uoiigh. Whcievci potatoes oi turnips 
maj be cultivated, there we think tobacco m ly be grown. 

G1 33 Ckninte* As it is beyond a doubt ih it the best tobacco is produced in countries 
within the tiopics, it is evident that it cninot be woitli culture in Riitiin in situitions 
not nituially mild or waim. Tobicco can never be worth growing in situations much 
above the level of the sea, nor on wet spiing) sods oi noithcni exposures 

6131. ( vlturc. We shall notice in sueees ion the pi.utice m the West Indies, \ ir- 
gmia, and Mar^lind, m Alsatia, in lloll uid, in the South of Iranct, and in Irelind, 
IS lately prict 1 st d by Ml. Brotligin, and sugust wliat we think the best mode. We* 
shall diaw oui infoimation chiefly horn i viliiiblc ntiele in the Aoin an Coin ^ Conipht 
(V A^iicultiiiei edition ISJ 3, and liom the treatise of T Iliodig m, Lst] , IS 30, looking into 
Caivci’s Treatise on the Tobacco Plants 1770, T itham’s Int ucal and PiacticalJ \s(ii/, 
1800; Jennings’s Pj actual Tuatisct IS 30, and our own notes of ISlS-l*), 18, 19, and 
18ii8, on SueiJen, German}, anil 1 1 nice. 

613i Cultiiic tn the fft stJndnf In the islmd of T(ituj,a, tiu tobicto stetls arc coun in bid^ twthc 
feet squart, an 1 trin«.i)lnittd into the hcldswluii ibtiittlu M/eofyouiie, lettuees i»> rows three tee t ipirt, 
uid tlie pi lilts thrt tti t disl int in llie luw J he sol is lued ind kiitdiiiot weeds, ind tin plint 
stopped whin ibout i foot ind i hilt Inj h Iht buds wl leli push Irom the axill i ot Ihe leives aretiKen 
out with the finder ind lliunib, in order t>rhiowth( whole totci (1 the ])lint into thi leiies AMun (In 
(dgesand ponit!i ot thi leues beKintof,ct i little jilltw tin stdks ire iitivtrby the sin I iie wlu n (he 
leaven art wholly tried tiom dew , tlu\ m then e iii le I into itU t house, so i losi istoshiitout ill nr, 
and lunih upf n lines tied urons tor the] ariose tt drying, When the stilks bei,in to ten n huwinsh, tiuy 
are taken oft the lines mil put into 1 1 irf^e bin or chi t, uid hi aiy weights Hid on thi in fortwilve (Hyn 
Ihiy ire then tiki n out, and till leiMs stni peif troin thi tills, q un pul inti thi bin, aid euiiwill 
prtshed, ind e nnplckly i\( hull d from ir t r i month Iho iie mwtikinint ii It id ntobunillis, 
ot about sivtv k ivi s 111 I u h, wliii h 1 imilliH iickipti ini ktely exi lu I d fioni thi iu in i hov or t lu st 
MU wanteil lor disposal to the in innl letuii r (J)/ laifam^ a c ntnnp nnif tf s ; Htns SI av, m 
/amaua, a\ quotid by Bitdif^an, p 1*1 ) Ihe spiiicsto wliiih tin ibove neount iifiis, js,ni ill piobi 
bility theV np'uidi 

blah Cidtuit in I nuniut aiil ^f nylaud Ntw od of a niidium qinlity is preftnid tlie Pieds ne 
mixed with SIX tunes the ir bulk ut woo 1 ishes or sind, sown on lu Is ot hmlviupiri 1 nitl), is i irl\ in 
tqinn# as possible, ind eoieied wilh bti iw,bi inihis, 1 1 bonds it nights wliin m\ dmi,ir is ipprihtiiikil 
from Irostb, they aio ol ionise kq t ik ir fwttds Jhetullmtei kd li i tin j I mts is in tin im in tune 
well laboured with the plough , it is Hid into ndflits time kit wiik, md ih ng tl i untie it tub i 
row of pi mts IS placid hj nil ms I f i Imi tntiked wiMi kin (s dtlnifut put tl e i Huts < t tin i ni 
row ilk rn itniK with the interv iN ot the i thii , so th twiniitli field is i nilit d tin wink stind in 
quincunx 1 he pi ints in t iken from tin s(m bid to tin f ill when tin v luii li\e oi s\ kaesesclii 
sue ot tin seed k if, but tin v in ly bo tr iiisj 1 mted with ti w r r ini le Ic nes m nii ist 1 1 1 1 iiidy uc ithii 
ihe\ lie t iken n|i i irefnily i nsiii^ the c nth under thini witii isp k, ind i iiying Ih ni to tin tn Id m 
abibkit in I they ire plinted with dibbcis in iiieh m diiinitii md lltiin iiihis ling liny ire 
iiibertril is deep ib the bielleif, but in deeper In i month ittn w mis the \ w 111 n i ^i wn i In tin 
height ai il w ill lequire 1 1 be hoed md weeded ^^hen tliiv hi\t ittincdlie hii.,htit two feet, the 
fciiinmit of each plant iipinihid riit, md the lower binill k lies md my oti eib dirtied or mjuieil by 
inseets,pnk liH Iruineithtto twelvec^otl kivis in ly now it in im on i i h j lint Hit riimnmg 
part ot tin i ulture coosi>ts elm fly in u moving, wi eds or him i ts md in |intliing out the hndbwJiiih 
appcii in the joints or i\ lli'ol tin li ivis I roni the tune tint the tipsot tin pimts m pmi he I oil till 
that whin tin irop i>, lit 1 1 be g itherid, is i,enerdly ibi ut fivi i r s \ wetks J)in mg this tune tin | 1 mts 
art looked o\er two or three tunes eveiy week, lor the pnipise tf pniil ni oil the litiril 1 ml , so is to 
oonhiie the entire clluit of legitition to tlie iiouiislnng otthe eight r r twi Ivi h lies Whinthi e i\ct> 
bigiii to i hmgt i oloiir, droop it tin i xtri initn h, bigin to snitll r it her more stiungU, to he conn tin rowed, 
inugher to the touch md i isily bn ken when hei t, the iJints ne ent iner by the nit lee when the diw 
IS eoiiiplctely riinoied Ironi them Some lut them in null under tin surliit, md othns an ii t h il nic 
It Laeh pi mt IS ktt on the spot where it IS (Ut fi r oni eliy i 1 1 turin d m the 1 1 in eifthitdiy timier 
four tmus, to t\iH st every pirt oiually to got dried by tin hi it i I tin sun Sometimes the 1 1 mts ne 
gitiured into hi ips, md rem iin on thi fuld duimg the night in order to he sjui id out im the next d iv , 
but more generall'i they ire collecUd togetln r before the dew begins to f ill, mil put into a bin i leiredwith 
boirih on w hieh of nes ire 1 nd, ind left m th it sitmtion, i \cliukd tinm tin in fi r threi or tour d lys (n 
tl rnient Afterwmts they ire t iken out, two mil two tied tiq iiiier it the root ind ot the stun, r r the s mie 
effect produii (I by runnn g ijieg through tin in thinluing ii»-i slini^oi cn ss be ims, ind thus dm dm open 
sheds After the plaifts hive been compkU ly iliud, thiv m I iktii down tioni tin eorets, poles or be ims, 
to wliiih they hue bci n itt lehtil, m i moist d ly , bcciuse if they wi le ti he h iiidlid m a iciydii diiy, tin 
le ives would tall to pipi es, or cruiiibk into po viler Jhiy ire now sj read on hnrdlob in heaps, mdiovi red 
with nuts tor a week or twotosweit iluimg thu ti i the lu ip is fiequi itly iximmid and turned, in 
order th it every part imy be equally hiatiu md fermented, md no part burnt ihis ii siiil to be the 
most difficult part of the pi epilation, is It unqiiestioiiibly IS ot the irt of miking hiy, expcneiiee ilnno 
can'll acli its attiimncnt Jne tirment ition bung lompletcd, the leivcs ire sepii itcd from the* stems, 
the 1 itter thrown aw i\, and the former sepir ited n to three iHsscs, bottom leaves, top liaves, and middk 
leaves Ihese leaves are now dried under i \cr, md tied together m bundles of ten or twelve, whiih ire 
called manoques or hinds , these ire p u ked in rcf ul ir layers into e a^ts or boxes, and compressed so as to 
cxilude all air bv means of a round boiril ot the s ime diimcter as the interior ot the lask, and whieli is 
every «ow and then put in ai d pressed down by means of a lever, which conimunic ites a pressure of be. 
tween 3000 aml4(MX) pounds J hisminner ot elusepicking is cssintiil tor the preservation ot the tob icco 
The operation is always pertormed whin the air is humid, bee lusc, is before observed, dried tobacco is 
extreigely brittle Good tobai eo thus pn piied no longer leniiciits, except very slightly in the succeeding 
sufing or sumine*r, and whkh is found to be an advaiitige J he finest tob leeo is grown in the west ot 
Virgmla and Marylind, near the Alleghany Mountains where the temperature, during its growing season, is 
between 60^ and 70 (A Low s ConipU t d 1{it ^c) Ihespecie^ in this case is unquestionably N fab man 
6137 Culture of the tobacco tn Jlol/and ihe speeies is chiefly N Icibacunt^ but sometimes N ru«>tica 
Tlie culture* is c irned to a i oiisulit ible extent, esju eiilly in the provinees of (ruelders and Utrecht The 
seed 19 sown in hotbeds, t^n feet broad, and of any com uiient length , the depth of the dung of the bed is 
t wo feet, and the frame w h u h is pHce il on it is some times covered with sishi s, but more commonly w d li 
mats only during nights 1 ho pi mts are tr nispl inti d into fie Ids which rcce ivc a sort of garden cultures 
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'I’lic Piirfiicc is laid out into beds or ridglcts two feet and a half wide, with nlToyfi between of nine inches 
or a foot. The beds are raiiod tw'o foetalwve the alleys, and are cnin|)osed ol allornate layers of rich soil 
and dung rnf ton almost to mould. The direction of the betl is tioilh and soulli, and on each two rows of 
plants arc inserted at eighteen inches* distance between the rows, and jt tlie same between ]>1aiit and plant ; 
the |>lantb of one um alternating with the interstices of the others. The summer culture ks the same as 
in Virginia, but the gathering of the crop uatUnereiitly peiloimed. When the le.ues have shown the 
usual symptonifi of maturity, the lowest, or tnose of the third quality, and the middle leaves, or those of 
the second quality, are stiipped off and kept separate, and from four to >ix at top left on for some time 
longer. The leaves stripped off are se]):irately driixl, and in the me in time the plants watched, and eveiy 
sucker or bud which makes its appcar.ince pinchcil oft“ 'I’he lop leave.i, or those of the tirst quality, are 
gatlicred when ready ; and all the remaining jiarts of the process with the three qualities is exactly the same 
as in Virginia. {Itnd.) 

Gl.'JS. Ctillure tn Alsatta^ and generally in the north and west of h'raticc and south of Germany. The 
seed, chiefly of N. Tahiicttm, is sown in March, or eveii^e.irhor, in beds of fine mould in a garden, covered 
at night, and till it comes up, during day also, wi' i straw mats. When it begins to come up, these are 
removeil by nine o’clock in the morning, and j»ut on again when the sun goes down. After the plants 
have ]>rodiieed their seed leaves, the straw mats are siipportetl by hoops or rcxls, so as not to injure the 
plants About the cn<l of April, the plants will he fouiitl to hni e attained from two to four loaves, cx- 
clu.sive of tlicir seed leaves, and from this time to the middle of June is coiisulcrcd the season lor trans- 
planting them into the fields The best crop'*, other circum, stances the same, are obtained from plants 
transplanted before the middle of May. Iloth in Holland and Als.ttia, sheep's dung is found the best 
manure lor the tobaceo The ground is made as fine as jiossihle, not laid into ridges unless wet, and the 
plants are planted in rows, geiier.dlv two feet and .i half apait, and the plants alternating at the saino dia- 
taiiee in the row Much ol the value of the irop depends on the dryness and warmth ot tlie summer, a 
good wine year being invariably a gfKid tobacco year In cold wet sea'-ons many of the lower leaves be- 
come rustv or sjKitted , and flunigh these do not alw.iys anpear before (he second ferment ition, yet tliey 
ultimately become obvious by changing into holes aftoi tlie List drying; their mteriority thi'ii becomes 
obvious to the piircliasor 'J'hc top leaves alone aie those used for m.iiuilactiiiing into smiti’, and they 
hung much the highest price These leaves generally remain on the plant till the twi'iitieth of August; 
hut the lower leases are commonly gathered by the fifteenth of July, 'i'lie tops of the plants are not 
genei ally pinched off till .dioiit tlie beginning of Allgu.^t, and they i ontiiiue gathering leaves from th.it 
tune till they .ire interrupti'd by while' flo^t. Kv cry eight <la\s alter tlie opi'ration ol topping, the side 
buds .ue piin-hed ofV After flie leaves are gathered, they are tieil on the spot in bundles according to 
their (|Ualitics , and when they arc taken to the drying sJicd, they aie .'igain separated and jacked, aiul all 
those ot one quality threaded together on hues, leaving f^space about the width ol a finger between each 
h'af 'i'he lm<*s thus charged with leaves .ire streti lied from one suic to the other of the drying shed, or 
leng11nvi>e iindoi the e.aves of cottage roots, which are made to jiroject from one foot to throe feet for the 
jiiirpose of drying toh.icco and niai/e The nioie extensive growers have l.irge sheds or b.irris on put pose, 
. 111(1 these are’ always constiucted w ith openings on all sides, so as to .ulmit of the most jierfect \ entilation. 
When the air does not circulate fieely among the leaves, instead of drying yellow they diy green or 
black, lose their gralcAil odour, and flu- midiihs become rotten, and the whole leaf falls to jneces. 
JaMves which on the plant were most exjiosed to the sun and dews, such as tlie loj) leaves, always dry to 
the fihcst yellows. 'I he leaves remain in the drying slicds till the w'eather has heiome deeidi'dly cold in 
November or DccemlH'r, though some ol the leaves of inferuir qualities are frequently imrchaseil tor the 
iiianiifacturo ol '.moKing tohaeco in the month ot Oitohei Hut thesi* must be nnmciliately ni.inutaetured, 
otherwise when lying together they con t met a b.id siiiell. The threads of Icavi's being ready to take 
down, the leaves are not taken of! the thread*!, but they are laid down in a humid mild day on a dry aiiy 
flooi, one above another to the depth of from fourteen inches to halt a foot. Here they he for some 
time, being examined oecasiomdlv to see that they are not heating, if they heat, they are immediately 
hung up .agaiii , if they do not, they rein.uii m that jiosition till wanttnl by the manufacturer. Often, 
iiidewl, they are inanutactured as soon .is jirojterly driM on the strings. (//>/</ ) 
f)j;}0 The lultuic of tobano in tin' ncnith of Fnvur is not in.iterialJy diHereiit from what it is on the 
.'Jontli banks ot the Uhine. The tobacio of the •^outh ot I r.'uice is naturally ot a better quality ; but the 
care taken ot it by the cultivators, csiiccially in the drying and fermenting, being less than in less tavour- 
.ible elinialo'!, thefjnalitv becomes redmed, so that the tobacco of Alsace is preferred to that of (hironiic. 
'I'he plants are cut over w ith all their leav os on as in V irginia, and they are hung up to dry inf lairs ai ross 
strings or beams IJeuig thoroughly dried, the leave's are semrated, tied up in bauds, and laid lU hctajis tn 
feinient 'J'hese hcaj»s are jiLiced on ho.irdcii floors raised tlirce or four iiicJies above the surface of the 
.sod ; they are made two loot bro.id and two teet high, the width rt(|iuring exactly two hands, hall ot the 
one hand oveilajiimig lialf of the oHut, and the ends or footstalks of the leaves of both being oiitw'ards. 
'i’liis ojieration is coinmonly pci formed between the lifteenth ot November and the fifteenth of January, 
and the tobacco reuittins iii that state Idl it i» jnirchased by the rnaiuil.u turer The manufacturer having 
agreed for the price, makes iiji the hands into round halls of three or four hundred poiuids weight ; takes 
these home, unrolls them, separates the leave.s, tlasM's them according to their quahtjcs, and ImalJy juitii 
them in hogsheads, jiacking them closely by me.ins ol preshcs In these hogslic.'ids the tobacco remains 
till taken out to be made into snuff, cigars, or common smoking tobacco 
GIW. The cuttuie of tobacco in Ireland, as jiractised by Hrodigan in Meath, is thus given Hotbeds like 
those made for eucnmhcrs are to be jireparcd iii March, and the seeds, Mr Hroclig.sn does not seem to have 
known what species he eullivMted, sown any time from the fifleeiith of that mouth to the first of April. 

In the beginning of May the plants may he hardened by exposuie to the air, and by the fifteenth or tweii- 
tic'tli of that month they may be transjiijiited into the open fu'ld without injury. I'orty thousand plants tit 
for transplanting may be raised on an area of one hundred square feet Acioiding to Carver, a square 
yard will rear about five hundrt'd pl.iiits, and allow inojier spaec for their nurture till they arc fit lor 
transplanting. The field wa« prepared in evc'ry rc'spect the same as lor tiirnii).s, the drills or ridglets 
wc^re eighteen inches apart, and the manure, of which a gocxl supjily was given, buried in the centre of 
each riiiglet. The jilants were put m with sjiades, at cightc'cn inches apart, along the eentre of the 
ridglet, and afterwards watered. “ The jdanterb were followed by women, with their apioris full of long 
grass, with which they covered each plant, and confined it by jiiacing a btorie or lump of earth at bdlh 
ends ; this covering is indisnensable, unless the wc'ather prove wet and cloudy. Such 
caey of the plant, that it will not bear the heat ol the sun, until it has so tar set in the soil as to be able to 
supply the loss by evajioratioii. Thi^vvill not be tor some days, during wliicii time the rover cannot he 
sately removed, and watering, to the extent ot a jniit a plant, may bo daily used. Some of the resjiectahle 
planters in the county of Wexford have used pots as a covering tor the nlantii, of which some tliousands 
will 1(0 necessary Others have used large oyster shells, cabbage, or dock leaves 1 tried all these methods, 
and experience lias satisfied me that the mode I practised has decided advantages. It jirotccts the plant 
FUtlieiently against the sun, and the water passes freely through it : whereas where pots or leaves aie used, 
they must be removed to admit water, and m case of rain the jdants receive little or no benefit from it. 
I'he ojieration of planting may be continued until the twentieth of June, hut the earlier the bettor after 
the frosts have passed away. In America anc> Trance, I found, that four months were generally considered 
as necessary for the nutrition of tlie plants ; and that tiinc^n this climate cannot be allowed, unless they 
•nre put down early." (p. ICO.) 4 

6141. The $umnier management of ieAflcco, by Mr. Brodigan, eonsistixi in loosening the soil about tJie 
plants, removing the weeds, watering " lor w'eeKs together," taking ofTthe dccaveil leaves at bottom, top- 
ping when the plant has from nine to fourteen good j|eaves, and removing the side buds as they appear. 
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6142 Thecunt^procesa^by Mr Brodigan^xasAfoWova —About the middle of August, theplanta having 
gttainod thtir full size, four or hvc of the bottom leaves of each plant ^re taken oft, “ sufftered to lie on the 
around tor some tunc , and when they 1( se their brittleness, and can be satcly handled, they art earned 
home to n barn, and th^re put in a htip for termtnt ition ihe heap is turned, placing that in the centre 
\^hieh was before in the bottom or exterior, and the temiJtrature is not allowed to exceed UKP or IKK 
After remaining two or three days in tins heap, the leixci^ire sprt id out and cooM, and strung by the 
miclnh on lines of packthread, they ire then hung up in in airy shidyphte, roofed in When the 
leives thus suspended have acquired an auburn colour, they are fit for a second fermentition “ A 
qiiintity ot hay must be placed between the tobacco and the ground, and tie heap may be made of an 
oblong or come figure, the end of the stems being plac ed inwirds 1 he heap being made, it is to lie sur- 
roiinde'd with hiy, blankets, or other close coicnng Ihc (lencxl for this fermentation will depend upon 
the state of the weather, and the dryness and size of the leivcs In lour or five di\s I generally foiiml 
the heat suthciently high to penetrate and rc'diiec the stems, and whin th it is aceomplislud the hea)> is to 
be tooled by sprt iding it out to dry In rcdui mg very strong tobacco, I found it neeess iry tojicrmit tin 
heat to ascend to ISh®' In W) hours I found the heat h id ittained 110°, and in 72 hours, 126° , but the 
gentr il range of the second ferment ition w is from 120^ to l^K b ihreiiheit lii some cases I had to resort 
to 1 third lermeiitation of the sime tobacco, but the beat did not rise bevotid ti0-> Upon this important 
point of ferment itioii, ur sweeting the tobaeee, 1 h ivc given the result of my prietice 1 or greater ici u 
ricy, and the benefit ot the inexpeiienccd, 1 hive given it troma thermometer, but, it the sirne tunc, the 
hand and feeling of a iiractised overseer i tn direit the i nxess As soon as the tobiieo his been perfectly 
dried, by exposure to the sun ind the weither, it is still utccssiry ♦ dry an> remiining moisture in the 
midribs, for which purpose they must be j leked so as to be outside, tli d the ur in ly h ive its influe nee 
ujMin them When the y are peifectly drj an I hard, the tobicco miy be tons dered is fit for use, iltlioiigh 
it will jHissess more or less of criuieiiess until the m mth of Mireli following jo mrcc t this crudity, cn 
any acrimony thit m ly exist, diflerent piepirilions ire used in different countries Brazil the leaves 
are steeped m a ctecielion ot tnbiceo incl gum copil In V irginii, 1 understood, they "priiikli the tohaeeo, 
in the puking proies , with diluted rum an 1 niolissts, mil in Irclind they sprinkle, in the |)ieking pro 
cess, with a deeoition of the green toh iceo steins, or i dceoi tie n e f hay, with a sinill portion e f mol isses 
the eftect nt this innoeint dpplii ition is to s Bin iinl improve tin llavriir, dirkin thi lolour of thi to 
b iceo, and ri ndi r it iii ip| o ir iiiei, a more men h iiit tl le eeinnio lity llu next uui list operation is to 
tie the It lies in hantls, an I pitk fhem in biles tr ix it i) It i uk igts (p JhO ) 

6143 Impi 07 tw nl\ m thi. curin^ j tn Some of Mi Brodig m s tob ic i o, be informs us, only wanteel 
age to bt IS good is \ iigiiiia I obaieo improves by i sea voyage, is it undergoes i ccitairi degrtc of fer 
meiitition m the hOt,shia»ls in the spring or bUininti months Drying houses he ited by flues or steam, is 
now erected in Anierie i, he thinks would be u iiiq roieinent in Irel md Ca]>taiu Basil II ill visited a 
tobai CO 1 1 int ition on James Uivtr, mil f< und the house iii whuhtlu hands wire hung up with fires of 
wood in ido upon the earthen floor Ihe flixoiir of the wool Innnt in this wav, Mr Brodigan states, is, 
nowstiunglv pcrceptibli in the tebueo of lite yetrs iinpoited from Ameiiea 

G1 II. As suiigc<ttiojis derived fiom con«.idorm^ aa hat aae liaaL read and observed on tlio 
subject of ciiluvitin^ and cunng tubaeeo, aae submit the following 

hlk) Uhiti a farm r, aaho thoroughly undoist intis md suecessfully practises the North iimhcrland 
mode of eultivating tnrni| , mti nds gi owing t ibiiio as i fit Id crop, ave woiil 1 reiommend liiin to prep ire 
the soil exactly as tor Swedish tm nii s, give ad iihlt do i et will r ttid mamiie, mix tin seed with titty 
times its bulk of sand oi 1 1 ne dust, md sow with ( ininon s turnip Inll usu illy i died 1 reneh s, about 
till iniddli ot Miv When the pi ints tijiii up tiny in ly I c thinni 1 out as turnips ire, to sixteen or 
eighteen inthts ipirt, and topped in the beginning ef August Ihe re t ol the i loetss maybe comhutid 
as m Alsace, di vmg, howi aer, m a barn or liouse Jit ated by m non st ve A i otl igr r, or sj adi eiiltia iti r, 
may find it worth h s while 1 1 sow m a he tbed or in a flowt r pi t and tian pi ml he in iv dry his Itaae s 
the first tune under the oaMs ol Ins cottage md the seie nil time m his g iriet , or if the quantity is sin lU 
for home use, m his kitchen 1 or his toh leeo liquor,! r s lUte, he m ly grow i si ore or two of popjiv plants, 
eolleet the opium from them, md mix this with whisky ir spn t ot any kind, in whiih ibundmce ot 
pcaeh lei\cs, or a ft w It lies f)t i a lus n bilis, or oni or two ot the roininon 1 lurt I, h n e been infused, 
adding w iter md salt is three ti I ibove A garde nt r, whi re there are hothouses md hothouse sheds, 
mav dry an ferment in them, and nidiid with such opportunities, md seeds of V rtpandum, he oiiglit 
to grow better tobacco than any person wh itever not in \ irgmi i or the Wc'-t Indies 

6146 Prtduce Aetoreling to {Anuntnn Gto^tapl}t/)f “ In iiidiistrioiis piison 

111 Mar) land can in in ige 6000 pi ints, wliieli, at i ) iid to e uli pi int, cover consider ilily 
more thin an English atic of ground — the proeluce. of these 6000 pi ints is iOOOlbs. 
of tobatco. ‘ A Iiogshead, s i) s W ai den, ‘ vvciglnng 1 *350 lbs , is considt red i good tioji, 
and sufficient tmployiiiLiit for one libourer In general four plants will )ielil a pound, 
though very rich laiielwill )ield double the quantity. On thcficsh, rich luiidsof Iveiituek), 
from KXX) to 1 500 lbs arc laised per aeie {Urodigan, p 180 ) Ihc leaves of foiii 
p] ints in Virginia make one pound of tobieeo. According to Brodigan, the avei ige 
produce in the county of Wexfoiel i IJOOlbs pei Lnghsli acre In Meath, he has 
iiad 1080 lbs per English acre Iht money tost ol production he estimates at 18/ where 
the land is piepircd by liorsc 1 iboiii, and >0/ wlicie it is prepued by manual labour, per 
Engli'ih acre, ilie produce, at 16/ per he> '■shead of 1 370 lbs , baiely pays the exjiciise*. 

6147 To save ^etd Allow a lew ot the strongest plants to produce tlieii ffowers , they 
will have .a fine appearance m July and August, and in a i ivourahle se ison each plant 
w+ll ripen as much seed in September as will sow a qiiirter of an acre by the dull 
system of culture, or stock half a dozen acres by tiansplanting. 

hi 18. Th^ value of tobacco as an a^iiLuUural crop is jnuch diinmibhed, from the cir- 
cuimionce of its producing no iiianuie 

ill# “ arguments of* the rnmi&t tal J Jptson against the culture of tobae co, and in favour of wheat, 
have their Weight in Virginia, where manure is imt to be procured mpropoitior to the demand, and where 
thq prpnuce of that state has to enter into e oiniKtition with that of the fresh lands of thi western eouiitry 
It is perfectly true, that where tobacco is generally cultivated, his picture of wretchedness is reaUsed It is 
the same in I'rane e, in the wine districts, where the people, from the want of corn, aiiel the hogs, poultry, 
and other essential comforts it prexluces, are the most wrete U d of any in that country It is with toliacco 
in America as with sugar m the West Indies, both ire cultivated from their relative advantages over 
other rrops Sugar is more prof#, able than tobatiro in the West Indies, although the tobareo grown there 
is of superior quality, and tobacco is preferred in America to wheat, where the soil and climate tdniit ifs 
cultivation In some situ itions it is grown as a matter of necessity such is the richness of their alluvial 
and fresh lands, that wheat cannot be produced until that excess ot fertility is reduced by a course of 
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tobacco, maize, or hemp." {Brodigan^ p. 84.) The farmers of Virginia, as the imtnorlAl Jeflbrson nre- 
du’ted (//mA qf have now ascertained that it is better to raise wheat at one dollar a bushel than 

tobacco at eight dollars per hundred weight. {Ibid. p. Ii27.) As a source of labour, IVfr. Brodigan thinks 
the culture and cure of tobacco a desirable employment for the rural ])n{HiIatioii of Ireland. Its groat 
advantage is that it affbrds employment fur those intervals when the labouring poor are at present destitute 
of occupation. " The cultivation of a potatocrop is ot vital importance to the Irish peasant ; but as soon 
ns that crop is planted, there is a long interval of idleness and distress. I'he stock of potatoes is then 
generally exhausted or unfit for use, and the summer months are the most pinching times with the poor. 
The planting of tuliaceo maybe may be said to commence lyhco the other is iurnished; and the field 
inanagcinont occupies the interval until the corn-harvest. Again^ between the com. harvest and the taking 
up of the potatoes there is another interval of idleness, and that is occupied in the curing of the tobacco." 
{Brodigan^ 1< 178.) As a cleaning crop and a preparation tor wheat, il must be at least equal to the potato. 

6*1.50. The analysis of the tobacco stalk is given by Mr. Brodigan on the authority of 
Mr. Davy of Dublin. The object was to ascertain w’hcther the stalks contained any 
quantity of the tannin principle, of alkali, or of any useful vegetable substance. 

()1.51. The presence of the tanmn principle could not be detected ; and the alkali afiforded was not very 
considerable. One thoutiand parts of the .stalks yichlcd filly-eight of aslics, which afforded thriM* parts and 
a quarter of alkali, mostly potash. The stilks Loiitaiii nearly one tenth of their weight of tobacco ; and 
where tobacco is employed either in fumigating or in making decoctions for the dettructiori of insects, it 
may be useful to know, that ten jiarts of the stalk will alw.iys produce elfects equal to one part of the leaves. 

6152. Diseases and enemies. “ In Virginia, the diseases and injuries to wliich tobacco 
is liable, are, in the language of tlie planter, womi-holes, ripe-shot or sun-burnt, moon- 
burnt, house-burnt, stunted by growth, torn by storms of bail or wind, injured or killed 
by frost. In Ireland Ave are exempt from those damages, exccjit what may arise from 
lieavy gales, which, in exposed situations, lacerate and lireak oil* tlie leaves ; or an early 
frost, which is seldom injurious before Michaelmas, at which time, if the planter be care- 
ful, he can have his tobacco off the ground.” {Brodigany p. 197.) 

The same ivnlery however, enumerates the enemies cf the tobacco in Ireland, as " the red or ring 
worm, which is so destfucuve in .some situations to wheat and corn crops, the grub, slug, caterpillar, and 
the tobacco-worrii. Where the first two pretlominate in tkc soil, it is better not to phint tobacco , for there 
is no oflW tual mode of iirresting their ravages A corrcsi>ondent in the county ot Wexford ha.s informed 
mo, that two gentlemen in his neighbourliood attempted the planting of six acres of tobacco tins last 
srsu^oM, and the [ilarits were no sooner put down than they wcie cut offby the red worm ; they planted again, 
and the same fate attended them , tliey planted a thud time, and they were a third time destroyed. Thus all 
their labour and expense were lost ; and in the month of July, they sowed the ground with turnip.s. The 

f :rul), or rook-worm as it is e.alled, marches trom plant to plimt beneath the soil, secure from observation ; 
ic attacks the roots ot the plants when grown to a considerable height, and thus prostrates a whole heliL 
Where numerous, it is in vain that you seek for the enemy; but as soon as the plant appears siikly, it i» 
.advisable to pull it up, and you are likely to meet a pair of grubs, .is they arc eompanioiiabU* travellers. 
The other enemies arc visible, and not .so ilestructive. The slug attacks the young plants in the seed-bed 
and in the field, and ilcvours the young leaves- he will also cut the Ic.avcs of the tobacco in every stage of 
its growth, which is a proof that its e.iustic or poisonous pioperty does not attach to it in the green state. 
The caterpillar generally appears in the warm month of July , it is karge and of a voracious aspect. As 
soon as the leaves appear perfor.ited, this enemy must be sought for, and he w'lll be found in the day-time 
in the slKuletl parts of the plants. The caterpillar anpe.*ir.s to exist only in close and warm situations.” 
{Brothgan, p. Jfil ) lamowater or cow urine etfectually destroys slugs, snails, and worms, and probably 
some of the sorts of caterpill.irs. 

6154. The manvfacture nf tobacco wc have sligfitly described in the En^clopcrdia of 
Phints. We have since had an opportunity of witne.ssing tlie progress of alj the dif- 
ferent operations carried on in preparing sliag and other kinds of smoking tobacco, pig- 
tail and other cliovving tobacco, various snuffs, and dillerent kinds of cigars, in one ol 
the most extensive manufactories in London ; and the conviction on our mind is, that 
very little in the w'ay of manulaeturing can be attempted by the gardener or cotfager. 
That little we shall sliortly describe. 


61,05. The tobacco, being properly fermented .vnd cured, may be kept closely pressed and excluded from 
air in cask-s, till w.uned; or when the curing process is completed, smtking tobacco and Muiff may be 
made from it an follows : — Open out tlie leaves singly, and from each tear out the midril) i he inidnbs 
are better adapted for ra‘iping into snuff than for cutting into sh.ig for smoking ; and being scented by 
any essence, such as that of thyme, am.se, lemon, or more espcvkilly by that of the root ot / ns florentln.i, 
the orris root of the druggists, may be tied up in what are called cairots, or rolls, about eighteen or twenty 
inches long, two or three inches in diameter in the middle, and half an incli at each end 1 hey are tied 
with packthread drawn as tight as pos.sible, and the threads quite close, so as to compress the tobacco into 
one solid substance, and comiiletely to cxeliule the air. When snuff is wanted, unroll a iiart ol the uack- 
thread at one end, and rasp the tobacco into snufi* with a file or grater, 1 he carrot may then bo laid in a 
drv Place till waiiteri for a freMi supply. The soil parts of the leaves may be treated in the same manner, 
and a snuff produced which some prefer to the other. Ganleiicrs may dry leaves ot any (Hloriferims 
pkmt. such as thyme, mint, Aloy «./« citriodbra, &c , and tie them up in the tobacco carrot as .substitutes for 
liquid scents ; and, if thouglit necessary, they may add a leaf or two ot n-ratrum filbuni to add pungmiw. 
Tor cottagers, there are agrimony, wild thyme, and various other plants, which may be added. JJie sin; 
parts of the leaves, from which the midribs have been removed, may be sligfitly sprinkled with water, 
without any admixture whatever, and twistwl into a rope, about the thickness of a common straw rope. 
The rope may then lie coiled up iii a bill, as firmly and compactly as iwssible, tied round in tw'o or three 
places {vith iiackthread, wrapped in pafier, and placed in a dry situation, excluded firom the y r, 
for use Wlicn to be used for smoking, cut off a tew inches of the rope, ojien yt out, and cot it inW 
with a knife or chopper, so that it may resemble shag tobacco. If it is to ho made into snuff, open out thie 
leaves, dry them over the fire or in an oven, and pound them in a mortar, adding to Uic 
scented water, or volatile odoriferous oil, ?c pleasure. If more snuff is made than is wanted for imnieaiatu 
use. put it in a glass bottle, and l ork it ciosely. In manufacturing snuff v.irious matters are added to give 
' ,.i- ... -..,1 it-a niimMvrtiiB wariatios thrM* iirincinal kluds arc* rappees. Scotch. 


it an agreeable Kent, and hence its numerous varieties. The three principal kinds an* rappees, S<‘«tch, 
or Spanish, mid thirds. The first is only granulated, the second is reduced to a very fine powder, and the 
third consists of the siftings of the second sort. The Scot^ and Irish snuffli are, for the most part, made 
Iroui the midribs ; the Strasburgh, French, and Russian zniTflij from the ipft parts ot the leavea 
6156. The process if forming agars is very siinnlc ; but, as it cannot be jlonc well without much iiractice, 
it would be of little use to offer a description. VVhoever wishes to make himself master of all 
know on the cultuie of tobacco in ditibrent parts of the world, and all the diflbrcnt modes of its manulkc. 
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ture, miy consult Court d'Agricu/turr Complete Paris, 8vo, edit 1823, art Tabac , Carver’s TreaH\e, 
Loudon, Avo, 177*), J itham’s 1 ssay, London, 8vo, 1800, the Lxpenenied Bttmtn Ctgat MaUt , or fun 
dainiMtal and prictical instructions lor making tuenW live soits of cigars Hccording to tlic latest expo 
ritncc, Chemnitz, Kretsehmar, 1824, 8vo, Shmidt s rohacio Culture of thi fnneh and Dutch combined, 
witli the Mode ol preparing the Plant lor Use. Dresden, 8vo, 1824 Arndd. Iho two latter works are 
in (Tcrinan 

Subsect. 4. Other Plants used in Domestic Economy^ which are or may be cultivated in 

the Fields. 

6157. Many garden plants might be cultivaUd in the JleldSj especially near large towns, 
where manure i& easily procured, and a demand for the produce exists. Among such 
plants may be mentioned the cress, parslery, onion, leek, lettuce, radish, &c There arc 
also some plants that enter into the igiieultuie ot foreign countries where the climate is 
not dissimilar to our own, whieh might be veiy effeetii illy eiiltivated m this eountry weic 
It ilesirable. Among these is the ehicioi}, the loots of wliieli die used as a substitute 
for Lofleo. The letluee might be grown for its milkj juice, as a substitute for, or rather 
a \anety of opium. Ot dw art fiuits, as the stiawbcrry, e i int, gooseberry, raspberiy, &<e., 
we add nothing hen, hiving abcady alluded to them in treitin c>f oichards. 

rnS llu o^iicultui i\t uho ntt n?/fs giou aniy f th above jiants < xi » irdly expect to succeed 
unless his knowledge extends beyond the mere routine ol c cuntry Imshindrv, c ill by rt iding nid the 
study tf the nature ot vcgelableb, or by some cxpeucnce in the prtetue ot gardening No fanner on 
a moderitely extensile sede will lind it worth while to attempt such produetiono, whatever may be liis 
knowledge or resources 'inci ft r the girdcii tinner, or the cuiious or apeeuldiie amiteur, we would 
re'eomineiid observation md enquiry round the metiopohs, md the rciding of books on horticulture All 
that we shall do here, will be to give some explanation ot the culture and minagcineiit ot cress 'ind 
chitcory 

6150. 77/0 gaidui crets (iepidium «ativum L ), too well known to rcqiiiie my 
description, is grown in the helds m Essex, the seed being in some demand in the 
London market. 

GItiO It IS sou n on any soi t qfsod, but strong loam is the most productive Alter being well piilv crised 
on the surfaec, the seed is sown bioail cast ind lightly h irr )wtd in Ihi st “ison ol sowing f ir the 1 ugest 
produce is M ireh, but it will rq cn U sown the first week m M ly Ihe mi uititv e 1 bced to an lere vines 
troiii two to tour pecks, lecording to the rithncsM ot the lind , thesteilwill not grow thebceond jeir No 
after culture is nquired but weeding Iht cron is rciped iiul left in liandtuls to dry lor a tew diys, and 
then threshed out like ripesce I cr mustird in the held 
blOI Tilt u\t ot the cresb seed is chielly for iwingtocut fir young turkeys, md tor toning salids by 
the IxmcLii cooks on hot moi t tlmncls md | ore us e irthenw in vesbcis V very consi leiahle qii intity is 
also used in horticulture it being one ot the chief tirly siluls, mil i ut when in the seed Icit Ihc haulm 
16 ot very little use as littei, md, on the whole, the crop is txh lUsting ^ 

6162 The cuHinc tfUit chitcory as an heibage plint has already been given ('5 314 ) , 
when grown for the loot to be used is i substitute for collec, it m ly be sown on the same 
soil as tilt t nrot, ind thinned out to the same distime as tint plint 
flfiJ fh SL uott n? tnicn up in the fust lutumn after sowing in the sime in inner is those of the 
cirrot When they ire ti liemanututiiicd <n i luge sc lU they ire ] aiti illy dried, ind in th it st ite s< Id 
to the n inutieturers « f thi iiticlc, who wish them, cut them in pines, roist them en i kiln, md giind 
them between lluted rollers into i powdei, whlth is picked up in \ q ers, (outlining frem two oimees to 
three or lour pounds In tli it st ite it ib held either is i substitute for t itlee, e r ft r mixing with it Hut 
when ipriv ite family cultivates this i lint for home in inutaeture, the loe ts ere Inel in leellir mu ng sind, 
and a few tiken out is wmtnl, wa lud, e ut mti blicos, roisted m the eotiee roibter till they bet >me ot a 
brown colour, and then p ibsed as wanted threugh the eoftto mill 
f 1< 4 The lalue <]f iht chic o) if a cijf ; lant. Von 1 h itr observes in 1810, is piovcd by its hi\ mg be cn 
ciiltivitcel for thitpurjiose tor thirty ye irs Dr llowi on his written som eiiri us pipers on the bubjeet 
in Ihc (at donian IIui Inullm at M ut m v( 1 iv , md be th th et gentle in in and Dr Jhincan ij prove n| 
its dietetic qinlitics The ft rmcr indeed sivs, he thinks it prefer il It to eottee, which m ly be a in ittir ot 
table, as so iie prefer the flivour of the powdered reots et dandelion to tint of e ther t ottee ( r thietory 
Dr Duncan is ol opinion tint t hietory might be e iiltiv ited with grt it nition il idv mtages is i hiibstitute 
fo" the exotic berry (Diiro to ( aUd II rt Sec 1S*0) Hose siyb the dieootxon ot chiccory roots is whole- 
some, but that it h 18 nothing morebeltjiigmg to it of cofite than the colour He secs nocLjeetion to its use 
as a buhbtitutc, i at deprecites is fraudulent its mixture with the p iweler of real e ofU e 
bK)** rhe vaiu of the thiccoiy a\ a sat td ptanf ippeirs to us not to be bulheicntly qqrceiiteel in this 
country Greit quantities of the bl mehed e ivcs of ehieecry ire sold in the inirkets ol the Netherlands 
very early in the spring, and supply i gritcful saliel hng before lettuces arc to be hid Ihe roots aro 
taken up on the ipproacn of winter, md pi keel in re Hart in altennte 1 lycrs of sand, so as to form ridges 
with the crowns of the plants on the surfae of the rjdge Here, if the lYostbc excluded, they soon send 
811 out leives in sn h ibunclance as to 

aflord a supply of tl ul during winter 
It light 1 exeliideel, the !c ivcs ire per- 
fe'ctly bl luhed, and in tins st ite ire 
known iiider the inme of Jiaib* de 
Capuctn On ship bo ird it is customary 
to use a barrel ot sind w ith numerous 
holes (yy 81 1 ), or a hamper, l^r the 
saint purimsc [Oaid Mag vol u and 
Dncy of(iaid) 

6106 The Astragalus boe Ulus 
812 , dll annual distin- 
giiishcel by its triangular poels, a 
native of the south of^Luropt, is 
cultiv itee4in Hungary (§ 610 ), 
and 111 some parts of Germ my, 
foi the seeds as a substitute for 
coffee. I he cultuic is the s line 
as that of the common pea or tare. 
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PLANTS FOR MEDICINAL PURPOSES. 




(5167. In a former section (6055.) we have hinted that no farmer who cultivates the 
ho]) need be without^ a vegetable equal to asparagus, or fibre similar to that of flax to 
employ his servants in spinning ; and from the foregoing observations it would seem 
that whoever has a garden may grow his own coffee and tobacco. 

•* 

Sect. V. Plants which are or may he grown tn the Fields for Medicinal Purposes^ 

61 C8. A number of medicincU plants were formerly grovm in the felds; but vegetable 
drugs are now much less the fashion ; a few powerful sorts arc retained, which are 
eidier collected wild or arc natives ofotluT countries, and the rest of the pharmacopeia 
is chiefly made up of minerals. It may sattdy be nffirined that there are no plants 
belonging to this section which deserve the notice of the general farmer • but we have 
thought it desirable to notice a few sometimes grown by farming gardeners, and whicli 
may be considered as belonging almost equally to horticulture anti agriculture, or os 
points of connection bctvvetMi the two arts. These arc the saffron, liquorice^ rhubarb, 
lavender, mints, chamomile, ;md thyme. 

6169. I'/ie saffron^ or autumn crocus (Crocus sativus L.,^g. 81 3. a), is a hulbous-rootcd 



perennial, which has been long cultivated in the soutJi of Europe, and since Edward lll.’s 
time in England, and chiefly at Saflron Walden in Essex. It was .'ibundantly cultivated 
tlicrc, and in Camhridgeslure, Suffolk, and llciefordshiie, in the beginning of the seven- 
teenth century ; but the quantity of land under tJiis crop has been giadually lessening for 
the last century, and csj)ecuilly vvilhin the last fifty years, so that its cultuie is now almost 
entirely confined to a few jiarishes round SaMVun Walden. {Young's Essex.y This is 
owing partly to the material being less in use than fonnerly, and partly to the large im- 
poitations from the East, often, as Professor Maityii observes, adulterated with bastard 
salfron {Cdrthamns tinctorius) and marigolds (Calendula oflicinalis). 

filTO The bulbs of the sfUDonare planted on a prepared sod ^ not poor nor a very stiff’ cla>, but, if po-«ible, 
a ha/cl moulil on chalk. They areijUntcd rn July, in rows six incncb apart across the ridgC'., anil at tliioc 
inclich’ distance in the rown. 

fil7l Thejlowers, which are purple, and appear in September, are gathered, carried home, and the 
stigmas picked out, together with a portion of the .'.tyle; thc'.eare dried on a kiln botvvecn layers ol paper, 
and under the pressure of a thick hoard, to torin the mass into cakes. 

hl72. crop oj nil <’ averages two pounds of diicd c-akc after the first iilnnting, and twenty-four 

pounds for the next two years After the third crop the roots are taken up, divided, and replanted 

617.J The uses of saffron in nieduine, dolne^llC economy, and the arus, arc various It is detersive, re- 
solvent, anodyne, cephalic, ophthalmic, Ac. ; but its use is not without danger : in large doses it promotes 
drowsiness, lethargy, vomiting, and delirium ; even its smell is injurious, and has been known to produce 
syncope. It is used in sauce* by the Spaniards and Poles j here and in Fr.mce it enters into creams, his. 
cults, conserves, hipiors, Ac., and is used for I'olouriiig butter and choose, and also by painters and dyers. 

6174. The liquorice (Glycyrrhlza glabra L.,^^ 81.*3. 6.; Liquoritia oflicinalis H.l), 
10493.) is a deep-rooting perennial, of the Legumindsae, with herbaceous stems rising four 
or five feet high. It has long been much cultivated in Spain ; and since Elizabeth’s tifce 
has been grown in different parts of England. 

6175. The soil for the liquorice sliotld be a deep sandy loam, trenched by the spade or plough, or the aid 
of both, to two and a half or three feet in cicpih, and manured if necessary. The plants are procured iVom 
old plantations, and consist of the side roots, which have eyes or buds. In autifmn, when a crop of liquorice 
is taken up for use, these may be taken off’ and laid in earth till spring, or they may be taken from a 
growing plantation as wanted for planting The planting season may be cither October or February and 
March. In general the latter months are preferred The plants are dibbled in rows three feet apart, and 
from eighteen inches to two fret in the row, according to tlie richness of the soil. The after-culture con- 
sists In norsc.hocing and dee]) stirring, in wealing, and in cutting over and carrying away the haulm every 
autumn after it is completely withered As the plants do not rise above a foot the first season, a crop of 
onions or beans is sometimes taken in the intervals. The plants must hap three summers’ growth, at the 
end of whicl) tlie roots may be taken up by trenching over the ground. These are either immediately sold 
to Die brewers' druggists, or to common druggists, or preserved in sand, like carrots or jxitatoes, till 
wanted for use. TJioy arc used in medicine and porter-brewing. 
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6176. The rhubarb (Rheum palin^tum L,tjig^ 813. c) is a perennial, with thick oval 
roots which strike deep into the ground, large palmate leaves, and flower-stems six or 
eight feet high. Its leaves are the best of all the kinds of rhubarb for tarts. The Society 
of Arts exerted itself for many years to promote the culture of tliis plant, as did Dr. Hope 
of Edinburgh. It has accordingly been cultivate I with success both in England and 
Scotland ; though the quality of the root produced is considered by the faculty inferior 
to that of the Russia or Turkey rhubarb, as Professor Martyn thinks, an inferiority pro- 
bably owing to the moisture of our climate, and the imperfect mode of drying. 

the cultuie of tlni. plant, if bulk of produce bt the object, then a deep, nth, loamy sand should 
be ch^i), but it flavour, then a dry, warm, somewhat raharcous sand Prepare as lor liquorice, 
and sow In iiatthes of two or three seeds, in row' four Icet apart, and the same distance in the rows 
Transplanting Irom seed.beds may be adopted , but the routs are never so handsome and entire As soon 
as the plants apfiear, leave only one in a plate Iht plnntb will now btand in the angles of squares ol lour 
feet to the side Ihc aftcr.culture consists in horse hoeing and deep stirring, both lengthwise and 
across; in ploughiiig in the same direttions, in never letting the flower.stem:, rise liigher than two 
feet, or show flowt*rs or seed unless some is wantetl for propagation, <ind in removing the decayed 
hanim every autumn The pi iiitti, having stood throe or four suminerb, may be taken up, and their main 
roots dried in a very slow manner hy any ol the lollowing inoetc — I he common Jlritish inode ol < uring 
or drying the rliuliarb, after tleamng the roots, isto tut them into slc tiorib, an indi or more in thickness, 
string them, and dry them m airv lotts, liundrics, oi kitdicns, in a gradi d maiinor Ihis has long been 
the prai titc ot pn^tc gardtiu rs who grow the root foi their own use, and h. dso bt'cii ndopteu by tuU 
tivators lor the diuggists Ihc rhubirb is tured in Tart'iry by being thorough i leaned, the smaller 
branches cut off, 'iiid then cut tranhvcrscly into puees ot a moileratc size , thtst art plated on long tabUs 
or hoards, and tumid throe or lour times a day, that the yellow viscid juice may ineurporate with the 
sul)*>tan( e ot the root It this juice be suflered to run out, the roots become light and un'«c rviceible , and 
It they be not cut within live or six d lys after they art dug up, they become sott and dec tv very speedily 
lour or five days after the v art (ut, holts are mule through them, and they are hung np to dry exposed 
to the air and wind, hut slu Iteiid from the sun Thus, in about two months, the root!, aie tomjm tdy 
diiexl, and arrive at their fbll ptiiectinn 1 he loss ol weight in drying is viiy considerable, seven loads 
of green roots yielding only one small horse lend ol ptrleetly dry rhubarb 
f)I7fl Iht ( hitute in cut lUfj ihubnib, alle r having e leaned the roots, bv scraping ofT the outer bark, as 
well as the thin yedlow membrane unde rneith, cir them in slice's, an iiuh or two in thickness, and drv them 
on stone slabs, under which large Arcs are kindled Ihiy keep lontmuallv turning the si slices on the 

warm slibs, but as this opeiation is not sutheient to dry 
them thoroughly, they mike* a hole through thim, and 
suspend them on lints, in aplaee txjKisnl to the greates*^ 
lu it ol the* sun, till they are in a lunelition to lie pre. 
served without dinger ol sjioiling A copious account 
of all the experiments mule in llritain len the culture 
and eiinng ot the ihnbirb up to 1S0>, is given by Pro- 
fessor Miitvn, in Ins edition of jiutionaty^ 

art IX/uufH, anti ot the liirkty, Kussiin, and Chinese 
rhubarb, in Thovnon's J)tsfn.’nvafo) t/, 2tl edit 1S22, p 4(>‘) 
It ha§ been allied til I ite, that the* true medic inakrlnibarb 
IS iiiil(he /Ihfeiim palmituin as hitherto supposed, but the 
It austrMc 811- ) This sjiei its appeals to be peculiar 
to the great table lands of central Asia, lictween tlic liti- 
tiules of Jio and 40', win re it is fouricl to flourisli it an 
elevifioiiof 11, (XK) feef above the level ot the sea I^rgc 
cpi entities of the roo»s are annuiMv collet tid for export- 
ation in the Chinese piovincis, within the lofty range of 
the Himalay i Jht Inst is that wliith lomcs by way of 
Kusm i, as greate r e ire is taken in the selct tion , anti on its 
arrival at ki it hta, within the lliiflsian frontiers, the roots 
are* tarctiilly exanjined, niiel the* dniiigod pit'ces re- 
inovc'd Mr Sweet has been inlormed lliat the stems of 
the leaves luve the same e fleet as the root, ndy, of 
course, a greater portion of them will require to he used 
J hev may be made up in a small tart, like the stems of the 
common rhubarb ((xer/ef Mag vol v p Ibl ) 

6179. The lavcjidcr (LavAnelula Splca L. Jig, 813. rf) is a <t^Krf odoriferous shrub of 
three or four years’ duration, grown in the fields in a few plwros lound London, .ind 
chiefly in Surrey, for the spikes of flowers used by the druggists, peifumcrs, and dis- 
tillers. The >oil should be .1 poor dry calcareous geavel. The seeds should be sown 
in a garden in spring, and the plants may he frai^ilanted in Seplember or M.iich fol- 
lowing, in rows two feet apart, and kept free frdrri weeds. The second season they 
will yield a few flowers, and a full crop the fourth, after whicli tlie plants will continue 
productive for five or six jears. The spikes are gatheied in June, dried in the shade, 
and sold in bundles to the herbalists, druggists, &(. 

3180. Thi/mef wormwood, marjoram, savory, and some other aromatics, arc cultivated in 
the same manner, and for similar [lurposes. Being Usually smaller plants, they should 
be jdanted closer ; but to have mucli flavour the >oil must be dry and calcareous. 

.6181. Chamomile (^'nthemis nobiiis) is a creeping perennial, growm for its flowers. 
It only requireB to be {ilantcd on a poor soil, in rows a foot apart, and hoed between. 
It will produce abundance of flowers annually from June to September, which are 
gathered, and dried in the shade. They are sold by w eight to the druggists and apothe- 
caries. Th6 double-flowered variety is, from its beauty, that commonly cultivated ; but 
the single possesses more of the virtues of the plaht according to its weight. 

618S2. 77/c minti (Aflntha), and especially tlie pejjfermtyU (J/entha piperita), are 
creeping-rooted perennials, cultivated on rich marshy or soft black moist soils for dis- 
tilling. The plants are grown in beds with trenches of afoot or more in width and 
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depth betMreen, so as to admit of irrigation, sets are obtained from old plantations, 

and planted in rows across tlie beds at six inches* distance every way, in March or ApriL 
No produce worth notice is obtained in the first year, but a full crop in the third, and 
the shoots will continue to produce fty five or six years. The spikes of flowers, and in 
some cases the entire herbage, are cuf over in June, as soon as tlie flowers expand, and 
carried immediately to the druggist’s still. Some growers distil it themselves. 

6183. The common valerian {Valcrihna oflicinalirf L.) is sometimes cultivated for its 
roots for the druggists. It is a native plant, and prefers a loamy soil. In Derbyshire 
the plants, which are cither procured fiom tlie offsets of former plantations, ovtTrom 
wild plants found in wet places in the neighbouring woods, are planted six inches asunder, 
in rows twelve inches apart. Soon after it comes up in the spring the tops are cut off', to 
prevent its running to seed, which would spoil it. At Michaelmas, the leaves are pulled 
and given to cattle, and the roots dug up carefully, and clean washed ; the remaining top 
is then cut close off, and the thickest part slit down to facilitate their drying, which is 
effected on a kiln, after which they must be packed tight, and kept very dry, or they will 
spoil, nie usual produce is about 18 cw't. pet acre. This crop receives manure in the 
winter, and requires a great deal. 

6184. The orchis or salep plant (Orchis mAscula 1..) is a tuberous perennial, which 

grows plentifully in moist meadows in Gloucestershire, and other parts of the country. 
It flowers in May and ripens seeds in July. It has been proposed to cultivate it for its 
tubers to be used as salep ; but the plant is very difficult of propagation fiom seed, and 
can hardly be multiplied at all by tlie root; and, though it may answer to collect the 
tubers and prepare them, it is not likely their culture w'ill ever pay. As the plant is very 
abundant in some situations, it may be useful to know its preparation, which is thus 
described in Phil. Trans, vol. lix. • 

618/5 I'hr bulb ts to be washed tn water ^ and the fine brown skin wliich coders it is to be separated by 
means of a small brush, or by dipping the root in hot water, and rubbing it uitli a coarse linen cloth. 
W'hcn a suflici^iit nuniber ot bulbs are thus cleansed, they arc to be spread on a tin plate, and placed in 
an oven heated to the usual degree, where they are to remain six or ten niinutes, in which time they will 
have lost their milky whiteness, and acquired a transparency like horn, without .-iny diminution of bulk, 
being arrived at this state, they arc to be removed, in order to dry and hrirden in the air, which it will 
require several days to effect, or, by using a gentle heat, they may bo finished in a few hours. By another 
proc'css, the bulb is boiled in water, frec<l ftoin the skin, and afterwards susiiendctl in the air to dry j it thus 
gains the same appearanee as the foreign Salop, and does iiof grow moist or mouldy in wot weather, which 
those that have been barely drietl by heat are liable to do Uetiueed into powder, tliey soften and dissolve 
in boiling water into a kind of mucilage, which m.iy be diluted (or use wilh a large quantity of water or 
milk Tims prepared, they possess very nutritious qualities ; and if not of the very same siiecies as those 
brought from Turkey and used for making saleii, they so nearly resemble them as to be bttlu interior. In 
Turkey the difl'ercnt species of the O'rchis are said to be taken indilfercntly ; but In England, the 9'’rchii 
m^scula 18 tlic most common. {Glouccstefshac Repot /, 377.) 


Chap. IX. 

Marine Plants used in ylgricnlture* 

6186. All marina plants map be used as mamvre >vitli great advantage, Cither in a recent 
state or mixed with earth. It is used in this way more or less in all agricultural coun- 
tries bordering oil the sea, and in Britain in all those fiitJisand estuaries, where, from tlie 
water not being at the -noiaxiinuin of saltiiess, the plants which grow in it are not suffi- 
ciently chai'ged witli so^'to render it worth while to burn them for the sake of the salt. 

6187. The use of sea.wredf as an article from which kelp might lie manufactured, seems to have been 

t mctically recognised in .Scotland about the beginning ol the eighteenth century The great dem.'ind for 
elp ill the manufacture of glass and soap at Newc.istle, and ot alum at Whitby, seems to have intro- 
dueed the making of this commodity upon the shores of the Forth, so early as about the >car 17i?0. It 
began to be manufactured in the (Orkney Islands in the year 17^3, but in the western shires of Scotland 
the making of kelp wus not known lor many years after this date The great progress of the bleaching 
qy linen cloth in Ireland, first g.ivc rise to the manufacture of kelp in that kingdom -, and from Ireland it 
W'as transferred to the Hebrides about the middle of the eighteenth century. On the shores of England 
the kelp plants .are not abundant. 

6188. All marine plants may he used for the ?nanufacturc of kelpf but the principffl 
species in use on the British sIkAs belong to the Linnean genus ipilcus. JPucus 
vesiculdsus (fg, 815. a) is considered by kcip-inakcrs os the most productive ; and the 
kelp obtained is, in general, supposed to be of the best quality. jPbeus nodosils (b) is 
considered to afford a kelp of equal value to that of the above spel'ics, though perhaps it 
is not quite so productive. Jticus serrktus (cj^ or black- weed, as it is commonly called, 
is neither so productive as llie preceding, nor is the kelp procured from it so va- 
luable. This weed is seldom employed alone for the manufacture of kelp ; it is in 
general mixed with some of the oth^r kinds. i^^ilcus digitatus (Laminaria digitilta 
II, D, 15, 343.) (d) is said to afford a kelp inferior in quality ^to that obtained from any 
of the others ; it forms the principal part of the drift-wcod. 

6189. The plants are cut in May, June, and July, and exposed to the air on the ground till nearly dried, 
care being t^en to prevent them, as much as possible, from being exposed to the rain. They are then 
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burned In a rude sort of kiln, formed by digging a pit in the sand, or by enclosing a portion of the surftoe 
with loose stones On the bottom of this kiln a peat Are is kindled, and the weed is gradually added, till 



the fire extends over the whole floor , the weed is then spread lightly on the top, and added in successive 
|K)rtiona As it burns it leaves ishcs, which accumulating towirdh evening, become semifused, and are 
then well stirrtd Anrthcr day's burning increases the miss , and this is continued till the kiln is nearly 
bllcfl On some ociisioiis the kiln lonsists of a civity in the und, ov r which bars of iron are 
plated , and on this the Hare la burned, the ashes fTlliiig into the cavity, where tiicy irc well worked by 
the proiier instruments 

biyo Kelp M ^ nrralli/ dtiid d mto ivo ktnd^ , the cut weed kelp, and the drift- weed kelp , the former 
matle from the weed which fits been rtcentiy eit fVotii the rocks, the litter from th-it which has been 
drifted ishore llie latter is supposed to yield i kelp of interior qvi ihty Some specimens of kelp, how 
e er, in ide from slt weed which had been driftc 1 ashore, tend to prove that tins is not ilwn>s the case 
Wted hIikIi has been tX[>osed to rain during the process of drying, affords a kelp of inferior qudity It 
IS of the utmost import iiuc to the manuf icturcr of kelp, to keep ins weed as miieh is | o^ible tree fVoin 
ram Jl or this puriMise in my empleiy sheds , when these arc not at h ind, the weed whieh has been laid 
e)ut to dry should be cone*eteci into one heap during the rain, when this eeises, it should again be immc^ 
diatcly spre id out It has often been matter of dispute, how old the plants sh luld be befoie they arc cut 
In general, three years is considered suthcicnt this, however, from some triils which have been made 
to ascertain this point, seems to be t lo long 1 rom experiments, it apjiears, th it the produ e of kelp, from 
one ton of throe >e irs eild weed, is only eight pounds more than that from the saincnu intity of two ye ir«’ 
old from this wo would cone lutlc, that the weed ought to be tut every two years 1 hough perhaps less 
weed may be procurcel from the same extent of ground otetipitd by need of two, than of three years* 
growth, yet the dilltrtnee may not be so great as to render it worth while to allow the weed to remain for 
three ye ars 

blUl In ordei to inn east the quantity qf kelp, it has been suggested to the Highland Society, that the 
seed of the ‘sal bl i S might be iin|)ort^ and cultiv ittei at a small distance from the shore, with the 
de 'iign of mixing the ] lant with the se i ware, for the improvement of the kelp It was formerly im iginetl, 
that the banll i pi int would not j rodiu e any quantity of alkali worth its cultivation, if planted in t r eiu e , 
but 111 the scar 1 82 se me spirited individuals piocured a quantity of banll t hced, and made a plantation 
of it near the coast of the Mediterranean, in thi province of I angiudnc, ind had the satisfaction for 
sever il yca\s to find, th it the barilla wliuh they produced from these plants was of a quality equal to that 
which they usually procured from Aheaiit Why, then, may not a similar attempt in our own country 
be equally siiecesstiil i 

01 92 OUur plants If the growers of kelp could contrive to make some considerable 
plantations oi the most productive of the kali, or of fumitory, Honnwood, and other 
inland plants, which yield large quantities of poUsh, and collect the crop to burn wjtli 
the other matcriils, the carbonate ot potash resulting from their incineration would 
decompose the set salt, and a great accumulation of caibonate of soda would be produced. 
It was proved long ago by Du Hamel, that tlie marine plants produced soda merely in con- 
sequence of their situation, foi when they have been cultivated for some years in an 
inland spot they yield only potash 

6193 Thei e arc tmmensi It acts qf shore on the mainland and islands of Scotland which may be easily 
cultivated for the production of kelp, fVom whu h at present not one tienny is derived All the cultivation 
requisite is, to place whin or other hard s ones, not under the size ut the crown of a hat, upon such vacant 
spaces Contracts have been made to plant shore lands in the Highlands with such stones, at the rate of 
SiV per Scots acre bueh stones are generally to I found at high water mark, on all the shorts of the lochih 
of the Highlands 1 hey arc put into a boat at high water, then earned to the ground to be planted, and 
thrown overboard , on the ebb of the tide they are distributed regularly over the i>hore, preserving a clear 
s^ce of one foot round every stone, which distance, after very minute examination, ai>|>ears to be the 
most eligible for producing the greatest crop of ware It it talent these stones should be of a round 
shape , 08 the more surface that is exposed to the alternate acnon of the air and water, so much more 
kelp ware will be produced from a given spice of ground In four years the first crop may be cut, which, 
on the aboi k data will yield about four per cent on the original ej^^iense But the crop may be manufac- 
tured into kelp in every thifd year thereafter, which, on the same data, is equal to about five percent In 
this improvement there is no hazard of bad crops , and if the manufacture is begun early enough in the 
season, there is little danger to be apprchendeil from bad weather, it being understood that the operation 
of kelp-making can be carried on, should thire be no more than two dry days in eight {Highland Sdciety's 
Traits vols v and vi ) 

6194. The cvlUvatton qf barilla (Salsola Sbda, Chcnopbdeee, a native of Spain), on a 
small scale, was tried in the gardena of iynningham, the seat of the Earl of Haddington, 
in 1 789, but without suceCss, althougli planted under <i souUi wall, in a most sheltered 
part of the garden. [7 M in Gard Mag ) The culture of this and other species is 
practised to some extent in the neighbourhood of Ahcant m Spam, and the details given 
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in the Cours Comply, art. Soude* The ground Is brought into good tilth, and 
manured; and the seed sown broadcast in October or November: in the following 
spring the plants wiU be found an inch high, and must be kept clear of weeds till the 
month of August, when, being at its full growth, it may be mown or pulled up (for it has 
scarcely any roots), dried, and aften^ards burnt in holes in the ground like kelp. 

6195. The sea-wrack f'rass (Zostera marina; Fluvialcs) is found in abundance on 
different parts of our own shores, as at Yarmouth, *tliu bays of the Orkney Islands, and 
other bays not exposed to the immediate fury of the ocean. 

6196. It grows in hanks qf sand and nttidf which banks appear to be held together principally by the roots 
of this plant, which arc strong and succulent, and throw out numerous lateral fibres. It grows at such 
depths as to be left nearly dry by the ebbing ot pring fldes. During the autumn and beginning of winter 
these leaves arc thrown on shore in large quantities. They are of a very imperishable nature, and may 
be kept for any length of time in fresh or salt water, without any afiparcnt decay. In the Orkney Islands 
this grass Is thrown ashore during winter in large quantities, and collected by the inhabitants with other 
inaniie plants into heaps, for manure. In these heaps it is allowed to ferment, and sometimes, before 
being applied, it is mixed with earth or other matters It is also used as thatch, and forms a more durable 
defence against the violent winds and heavy rams of that climate than straw. A few years ago, in con- 
sequence of premiums offered by the Highland Society, this grass was applied as a substitute for horse, 
hair, and stuffing mattresses and furniture: for this purpose it is carefully washed twice in f^sh water, 
then dried quickly ; and afterwards, any sea-weed that had got mixed with it picked out In the Orkneys 
It IS steeped in fresh-water lakes for a week, then taken out and spread wet on the ground, and picked, 
while in this state, from extraneous matters. l?hcposure to drought for one day will make It sufficiently 
dry for packing. When dry, care must be taken, if the weather is windy, to gather it into heaps or cocks, 
otherwise it may be blown away, being then extremely light. It is sent to market in large bags of sack, 
ing, or twisted into ropes of the thickness of a man's waist, and then compactly made up in nets, formed 
of ruix^s made of bent gra.ss. It is sold at the Asylum for the Industrious Blind at Edinburgh, who em- 
ploy It in stuffing matUcsses. (HighL Soe Trans, vol. vi. p. 592.) 


Chap. X. 

Weeds or Plants iiyurious to those cultivated in Agriculture, 

6197. Every plant which appears where it is not wanted may be considered iiyuriovst 
though some are much more so tliaii others. A stalk of barley in a field of oats is a weed, 
relatively to the latter crop, but a thistle is a weed in any crop ; weeds, therefore, may 
he classed as relative and absolute. 

tilMH. Relative weedst or such cultivated plants as spring up where they are not wanted, give compara- 
tively little trouble in extirpating them. The most numerous are the grasses when they spring up in fields 
of saiiitfoin or lucern, or among corn crujM in newly broken up grass lands. The roots of chircory, in 
fields that have been broken up after hearing that crop for some years, those of madder, liquorice, , are 
of difficult extirpation. When the potato crop has not been carefully gathered, or mustard has been 
allowed to shed its seed, they also occasion trouble. Other cases will readily occur to the practical man, 
and need not be mentioned. 

6 199. Absolute UH'cds^ or such native plants as are considered injurious to all crops, are very numerous, and 
may lie variously arranged, Siiine affect in a more iieouliar manner corn-fields and tillage lands, and these 
arc chiefly annuals, as wild mustard, wild radish, iH>ppy, blue.liuttle, cockle, darnel, Uc , ; or biennials, as 
the thistle; or perennials, as couch-giabs, knot-grass, black-couch, )>olyKonuni, ike. ; on lancA laid down 
to grass for a few years, dock, ox-eye daisy, ragweed, &c. Others infest grass lands, and these are chieHy 
perennials, such as crowloot, one ot the most difficult ot weeds to extiriiate , thisitles, docks, rushes, sedges, 
moss, and an endless variety of other.s .Some are more particularly abundant in hedges; of which the 
reedv and coarse grassc.s, as couch-grass, broine-grass ; the climbing and twining plants, as goose-grass 
(Oklium Jparlnc); and the twiners, asbind-weed (Coiivdlvulus), are the most injurious. 

6200. With regard to the destruction of weeds, they may be classed first according to 
tlieir duration. 

6001. AU annuals and btennials, as sand-wort {Jig 816. a), and sorrel (5), are effectually destroyed by 

cutting over the plant at any point below that whence the seed 
leaves originated, as this prevciit.s them flrom ever springing 
again from tlie roots. I’erennials of the fibrous- rooted kind 
may be destroyed in the same manner, as the crowfoot, rag- 
weed, the fibrous. rooted grasses, and m.iny others Some 
fUsiform-rootcil {icrcnnials may also be destroyed by similar 
means ; but almost all the tliick-rooted (icrcnniafs require to be 
wholly eradicated. 

fiC()‘i. The perennial weed^,yf\\ich require their roots to be 
wholly eradicated, may be classed according to the kind of 
roots. The first we shall mention are the stoloniferous roots or 
surface shouts of plants, by which they firopagate themselvM. 
Of this kind are the creeping crowfoot, goosefoot or wim 
.tansy, iiotentillas, mints, stniwherrics, black couch-grass, and 
most or the vfgrostiilea> and other glasses. The next are the 
und^T-ground creeping roots, as the couch-grass, Convolvulus 
arvensis, and other species of bind- weed, coltsfoot 816 c), 
sowthistle, several tetradynamous plants, as toadflax, Scrophu*. 
l&ria, nettle, hedge nettle (Stkehys', Zkinmm, ^alliSta, &c. 
Some of these, as the bindweed and corn-mint, are extremely 
difficult to eradicate : a single inch of stolone, if left in the 
ground, sending up a shoot and becoming a plant. The creep- 
ing and descending vivacious roots are the most difficult of 
all^o eradicate. Of this class arc the Pciygonum amphibium 
ifif’ 1^17. a), the reetl (ifrdndo Phragmltes), the horse-tail 
( A'quisMuin jfg'.8f7. 6), and soiri^ others. These plants abound 
in deep clays, which have been deposited by water; as in the 
rarpes and clay- vales of Scotland. In the Carse of Falkirk for 
example, the roots of the foiygonum amphibium are found 
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every where in the subsoil alive and vigorous. They send up a few leaves every year in the Airrows and 
on the sides of drains , and when any field is neglected or left a year or two in grass, they are found all 



with the i’olj gonura as it must have bttn it i former igc, when it was one entire iinrsh pirti illy covered 
by tlic 1 nth of horth Die horse till is equally abund uit in many soils, t ven of a ilrn r dosceiption , and 
theiorn thistle (Si intuli arvensis Jiff 817 r) even indryroekv grounds I iglitfoot(7/ ta Sro/tra men 
tiuiis plants of this spencs dug out of a quarry, the roots of viliuli were niruteen feet in length it 
would U useless to attempt or idicating the roots ol such pi ints 1 he only means of keeping them under, 
lb to cut oH their tops or bluKits as soon as they appt ir, lor which pin pose, lands subject to them are best 
kept in tillage In grass lands, thoiij,h they m ly be kept liom risiiu, hij,h, yet they will, alter being 
n peatedl) in iwn, lorin a stool or stock of U iveson tl e “urlact, which will sulhce to strengthen their roots, 
and gre itly to injure the useful lurbige plints and gi isst 
t) 03 lub /ou<f and bulb nf! tool I u tds ire ruit cry numerous, wild garlic, arum, and bryony are 
example s ind these arc only to be dostroved bv eoinj kte ti ed e ation 
(J> h yuost m, aud stv ila> h/ m U t n unuutls ot whuli rest harrow, fe rn, and scabious are 

examples in ly In gener il be destiojid by cutting over below the toll ir or i oiiit whence the seed leaves 
haie 1 sued llelow tint point the great ni ijority ol plants bgiuoua as well as herbateous, have no power 
ol bending up shoots , though the re are many execptioiis, such as the doe k, burdock, 6yC , among nerbs, 
ind the thorn, elm, poi»Ur, i berry, < rab, , among trecb 


6205 Holilich fins taf < n a diffmnl vww of tfu subnet of nteihj and classed fhein, not 
acuiiebng to the modes by winch thej in iv be dcstioycd, but 'iceording to the injurub 
which they do to the soil or the tiop. He has divided them into two classes, weeds of 
agriculture, or aiable lands, and p isture weeds. 


6206 Arahlt uctds are arrangexl as, 1 tbos,e which infest samples of corn , 2 root or fallow weeds, and 
such others as are hard to destroy , 3 thobo which ire principally objection ible as they me umber the soil , 
4 underling weeds, such as never rise with the crop, nor come into the sickle Under these heads, each 
weed in it rc bpcetivc division is treated ot is to its deteriorating qualities and mode of destruction 


6107 H tnffUnhtrht f allh aimil irt 1 U rn I (/x I ii n 
temiiU nhi ii) 2 f fjcklc c ithhfs ) 5 lars 

(C rvu 71 tetrasuf riuum 1 IVl lilc t ( rrifoll n W llotus offi 
cinal s) o \\ lid uniA (1 1 1 t lui) I Har ff < Uui yfpa 
nw) 7 (row lie dirt (SrCi lx Idiiin) S Hli k bl taxi 
(Pil lum Co V vulus) 1 Snikcwied (I o ^ uni pft 
thir mm) 10 ( 1 tirlock seeds, (Slntii-,, atih iius a lilrds 
MiS 0 n I ir V su i*‘iiuiLB 

f iOH H- f la t li h irfptticp 11/ Ij t nnalite na Ihfj en m 
her l/t a ti irt 11 harlock, i nin i whirl is q 1 11 (1 t 1 ur 
lesofCru ihruL vi/ A1 iii is uricns s a di r a /i i h riis 
hanlstnim, and BrA su a Ski * ni j oj j y (/ a| av. r 


Rhcp ta) a niue Imttic (rmtaiirte C^anusl 4 Mayweed 
(a iithLii 1 e Stiila) and ? Tom marigold (d)rysanthetnuin 

SLRetum 

0 o 1 rVf M rr la call I u d Unga or such ns never r sc In the 
cro|s arc 1 (.roundsfl (Sentn vulchrls) 2 Annual meadow 
gra-s (f A m a) 3 ( hirkwccd (stcllhria nu^ li i) 4 Shep. 
Itids jursp (Thldp 1 1 (irsn jai rls and eri<cta} 5 Spurry 
(Sp ripila rvCnhiM) ( ( ham mile (Mairickria ( hamonidla) 

7 Fallen (Chenoi liiim dlliiin), 8 ( mmon corn salad 
(/ /aolllrla) 0 >Iit weed (Sihuinbrlum Sophia) 10 (jom 
m n f\i nliory (^umkna ofhcJnalhi} 11 Sand mustard (Sink- 
I Is mur Im) 


6210 Pa dure weeds are, 1 Dwarf thi tie (C irduus acafilis) , 2 Common e hamomile (i4'nthemis ndbilis) , 
5 Star thistle (Ceiitaurfea Cfaleitripa) , 4 Ox oyedaisy(f liry8Anthemumleuc'lnthemum),5 Great fleabane 
(COntza squarrosa , 6 Chcesc-rc>nnet (GMium v^rum) , 7 I ong rooted h iwkwccd (^p&rgia autumn Alls) , 
H Wbld thyme (/litmus Jterpvllum) , *) bhoep s sorrM (flhmex AeetosOla), 10 Knot-grass (Polygonum 
avieulAre) , 11 bellow rattle (.Khiiiaiilhiis fr sta galli) , 12 Common carlinc thistle (Carlina vulgAns) 

6211 Puatutt nee la ml vh gmrralh/ j rent I in loamy a la, 6 Comm n ragwort (Ven^rio Tacobie*^, 7 Common daisy 
and suih also as are ireialent in cUyev md damj m Is are (Adllls perdnnls), 8 Common black kntmwecd (Centaurea 
prinobiatly os follow* _1 Yellow ^oaCsUird (Trag i^goti nigra ;' 1 9 Broad leaved d ick (Ajlmcx obtuauhlius) 10 Orchis 
pratdnsis), 2 Marsh thisi It (fJrduiJs palOstrls)j 3 MeUn ((rrehis mdbciila marulkta,latlt611a,m6Tlo,and pyramldklis); 
choly thJrtle (CdrduiM 1 e erophvlIusjL 4 Meadow ihlalt (e dr 11 Common cow parsnep {Hexaclkum Sphondyiiumlj 12. 
diius prahnsis) , A Corainon buttiT our (Tussllkgo Peljsltts) *>0(lge (Cdrex), various species 


6212. A cafalo^ue of weeds could be of little use to the agriculturist, as the mere 
panics could ncvei instruct him as to then qualities as weeds, even if he knew them by 
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their proper names. Besides, weeds which abound most, and arc most injurious in one 
district, are dften rare in another. Thus, the poppy abounds in gravelly districts, the 
charlocks on clays, the chick weed, groundsel, nettle, &c., only on rich soils. A local 
Flora, or any of the national Flor^, as Tightfoot’s 1^'lora Scotica, and Smith’s JfritisK 
Flora, and, we may be allow'ed td add, our own Eiicyclopmiia of Plants aiul Ilortvi 
BrUdnnietts, by pointing out the habits of indigenous plants, may be of considerable 
use to the agriculturist who ha« acquired a sliglitMegree of the science of bohiny. 


BOOK VII. 


THE ECONOMY OF LIVE STOCK AND THE DAIRV. 

6213. The graiid charocterislic if modem British farming, ami that which constitutes 
its greatest excellence, is the union of the cultivation of live stock with that of vegetables. 
Formerly in tliis country, and in most other countries, the growing of corn and the 
rearing of cattle and sheep constituted two distinct branches of farming ; and it was 
a question among waiters, as, according to Von Thacr, it still is in Germany, wdiich was 
the most desirable brancli to follow. The culture of roots and herbage crops at last led 
gradually to the soiling or stall-feeding husbandry, in imitation of the Flemings ; and 
afterward, about the middle of the last century, to the alternate husbandry, which is 
entirely of British invention, and has been nioTe ertectually than any thing else the means 
of improving the agriculture of the districts where it is practised. 

6314. It is observed by Krown, that though horses, neat cattle, •.heep, and swine are of equal importance 
to the British farmer with corn crops, yet we h«ive few treatises concerning the animals, compared with 
the immense number that have been written on the management of arable land, or the crops produced upon 
it. But though so little has been written, the improvement of those animals has not been neglected ; on 
the contrary, it has been studied like a science, and carried into execution with the most sedulous attention 
and dexterity We wish it could be stateil, tluit one half of the care had been apiihed to the selecting and 
breeding of wheat and other grams, which has been di.spla>ed in selecting anti breeding the best proper, 
tinned and most kindly feeding sheep. A comparison cannot, however, be made with the slightest degree 
of success ; the exertions of the shee^farmers having, in every point of view, far exceeded what has l^*n 
done by the renters of arable land. Even with cattle considcraiile improvement has taken place. With 
horses, those of the racing and hunting kinds excepted, there has not been correspondent improvement ; 
and as to swine, an animal of great benefit to the farmer, in consuming olTkl which would otherwise be of 
no value, it is to be regretted that very much remains to be done.’* 

6215. The, first important effort in the improvement qf live stock was made by Robert Bakcwcll, who was 
born on his lather’s estate of Dishley, in 1726. Mr. Bakew'cll wrote nothing himself; so the first scientific 
work on the subject was written by George Culley, in 1782, who had formed himself on Bakewell's model, 
The systematic improvements of Mr. B.ikcwell were develmicd in various agricultural reports, and con. 
sibted in attempts to lessen such parts of the animal frame of cattle and sheep as least Useful to man, 
as bone, cellular substance, and appendages ; at the same tunc increasing such other parts, os flesh or muscle, 
and fat, as bqcoinc more important in the furnishing man with food. These ends he eiuleavnurcd tn 
accomplish by a judiciou.s selection of individuals, possessing the wishcd.for form and qualities in the 
greatest degree , whu h being i>erpctuated in their progeny in various proportions, and the selection being 
continued from the must approved specimens among these, enabled him at length to establish breeds with 
the desired proiicrtics. Later improvements have been grafted on these, and we find excellent observations 
on the subject from the pens of Cline, Dr. Coventry, Sir .1. Sebright, Hunt of Leicester, and the Rev. 
H. Berry ; and we have witnessed the strenuous and successful emirts of a HusSell, a Coke, an Ellman, 
and others. 'I'hc improvement in the srienees of comparative anatomy and physiology has also led to an 
amended practice botli in breeding and in pathology. The example of various opulent proprietors and 
farmers in all parts of the empire tended to spread this improvement, by which the pursuit became 
fashionable. Add to these the accounts of the management of live stock in almost every county of the 
British Isles, as contained in Marshal’s h'orks and the Courity Reports. From these sources we shall draw 
the information we arc about to submit, and shall adopt the arrangement of the horse, the ass, the mule 
and hinny, the Jbull family and the dairy, the sheep, the swine, minor stock, and injurious animals or 
vermin. 


Chap. I. 

The cultivated Horse* — E^qtEis Cahallus L. ; MammdUa Billua L», and Pachpddrmes 
SoUpedes Cuvier. Cheval, Fr. ; Pferde, Ger. ; Cavallo, ItaJ. ; and Cahallo, Span, 

621 On The horse family, by far the most important among tlie brute creation as a 
servant to man, includes several species both in a wild and cultivated state, as the E'quu& 
Hemionus, or wild mule, a native of Arabia and China, and which it is supposed would' 
form an excellent race of small horses, could they be reduced to a state of domestication ; 
the E. .ifsinus, or ass, well known ; the E. ZebrcH or striped^s ; the E, Qudgga, by some 
considered a variety of the zebra ; and the E, bis61cus, or cloven- footed horse, a native of 
Chile, and by many supposed to belong to a distinct genus. 
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6917. The common horse, justly considered as the noUed of quadrupeds. Is found in a 
wild state in the deserts of Great Tartary, in the southern parts of Sibena, and in other 
parts of Asia, and in the interior of Afnca He has long been domesticated and cul- 
tivated in most parts of the earth, for the various piloses of war, hunting, parade, the 
saddle, and draught , and in some places, partly for ms flesh and tlie milk ol the female. 
The parts of a horse, when no longer endued with life, are applied to vanous useful pur- 
poses. The blood is used as manure. The bones are broken and boiled, to produce oil, 
and arc afterwards ground into an excellent manure , some of the bones are also employed 
in the mechanical arts. The flesh supplies food for the domestic carnivorous animals, 
the fiat and dog , for carnivorous birds, ke^y. for amusement or curiosity , for fish, Ac 
We shall consider the horse in regard to its varieties, organology, anatomy, physiology, 
diseases, breeding, rearing, traimng, feeding, and working 


Sect. I. Varieties of the Horu: 

6218. The varieties of the domestic horse are numerous. The indigenous horse of every 
country, operated on by climate, assumes that form best adipted to its locality Man 
would soon, however, be led to mix with the native breeds that vane ^ which presented 
in Its abonginal state the finest form and most valuable qualiflc itions. ihis being 
found centred in the horses of Arabia, Persia, and Barbary, the inhabitants of Europe 
generally sought an amelioration of their own breeds by an admixture of oriental 
blood 


G219 The Arabian horses (Jtg 818 Is a portrait of one brought by Buonapsrte from Fgypt, and now 

living in the royal garden of F ms,) are reckoned the 
beat, and the solicitude ivith u hu h the Arabs preserve 
these horses pure and uninixed is reinirkable The 
cart with which they are nurtured, and the skill dia. 
played in their cqucstnin m inai^cmint, arc no less 
admiribk None but stillions of the fiiust form md 
purest blood are allowed access to tl cir marts, which 
IS necer perm it toil but in thepresenee of i profession'll 
witness or ] ubiic ofheer, who 'itUsts the fact, records 
the n tme, 'ind signs the pedigree of each 1 he Fct 
stnnhoises are considered next in value, and after 
them the horses of Andalusia m Spam 1 nc JJai bary 
h rscs are descended from the Arabians, ind muth 
esteemed Jackson (Empire qf Motocco, ) 42 ) men 
tions one very fleet vancty, used for hunting the 
ostrich, and fed entirely on earners milk I he a ? v t 
of India, though active and not ill formed, are small 
and VICIOUS, the climate being unfavourable to their 
greater developemenL Those qf Tartaiy are of a 
moderate size , but strong, muscular, full of spirit, and active The Tartars arc considered skilful riders 
Like the Kalmucks, they cat the flesh of horses as we do that of oxen, and use their milk either in curd 
or fermented ^ 

6220. (f the European varieties of the horse, those of Italy were formerly in greater 
esteem than at present , but still those of the Neapolitans shine both under the saddle 
and in traces. Great numbers arc bred in Sicily , those of Sardinia and Corsica are 
small, but active and spirited. The Swiss horses partake of the same qualities 
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62S1 The Spanish horses have long been highly esteemed The invision of the Moors, in 710, brought 
a vast Influx of oriental blood into Spam , and the continuance of the Moorish yoke during several cen 
turics produced altogether fo improved a race there, that the best Spanish horses are preferred by some 
to the Barbs The finish Genette has long been celebrated for its elegance, sprightbnesi, and durability 
The best breeds of Spam are generally finely carexsed, and well limbed, active, ready, and easy in their 
paces, docile and affectionate to their owners, f\ill of spint and courage, but tempered with mildness and 
good nature, they are, for the most part, of a moderate size Ihose which are bred in Upper Andalusia 
are deemed the most valuable The Portuguese horses, or rather mares, were famous of old for being 
very fleet and tong winded . but of late, it is said, they are much degenerated 
6^ France abounds in horses of all kinds, whose origin may be traced to a mixture of their native 
breeds with the Asiatic introduced by the irruption of the Goths, and originally received from the 
Scythians, and the true eastern blood received from Spam, Barbary, and Arabia With these admixtures, 
however, the horses of France have not yet borne a high character throughout Europe, and although 
under the dominion of Napoleon more than two hundred pure Arabian stallions were imported, and the 
northern states plundered of their choicest specimens, by which the breeds have been much improved , 
stiU Trance imports yearly vast numbers fkom this country, particularly hunters and high bred carnage 
horses Of their own breeds, Limousin ftimishes some good saddle horsey and hunters also. Next to 
Normandy claims precedence for a welUformed and useflil breed There are also very good bidets, 
or p^iWtiPvAuvergne, Poitou, and Burgundy Lower Normandy And the district of Cotentin Airnish 
some very tolellihlo coach horses, and winch are more active and appear more elastic in their motions 
than the Dutch horMCi They have, however, a noble race of large draught horses equal to any keen in 
England, and among which the chesnut cdour seems to prevail The French horses generally are apt 
to nflve their ^oulaers^^ although oblique, yet too loose and open, as those of the Baim are uq|Mdly too 

aooa j%e Ftern^ horstss arc mfenor in value to the Dutch, having usually large heavy heads and 
n^s , their feet also are immoderately large and fiat, and their legs subject to watery humours and 

Ihmishes a rs^ce of horses which arc principally serviceable in light draught work the 

^^^iSS^ermansr destitute 0fgood hones The native breeds, heavy and ill formed, received their 
first improvement from admixture; with the Asiatic horses In after times the Germans obtained still 
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finer breeds fk'om the Arabs, Turks, and the Barbary states, which they still preserve with some care as 
stallions: some good specimens are also (Stained from Spain. In a general point of view, however, the 
German horses are more fitted for the manege than for racing or hunting; in which qualities they are 
inferior to the Hungarian and Transylvanian horsea The horses of Bohemia are not distinguished by 
any eminent qualities. The Hussars and Transylvanians are accusloincfl to slit the nostrils of their 
horses, under a notion of giving their breatli a free passage, and improving their wiiul, as well as to render 
them Incapable of neighing, which, in the ^Id, would be often inconvenient Tiie Croatian Jiorset are 
nearly allied in qualities and character to the llungariati and Bohemian : the^e, as well as the Poles, are 
remarkable for being, as the French term it, 6f/gu/, or keeping the mark in their teeth as long as they 
live. . 

6236. The Polish horses are hardy, strong, and usefiil, but tney are generally of a middling size. In the 
marshy parts of Prussia, and towards the mouth of the Vistula, there is a breed of tall strong horses, re. 
sembling those of Friesland, but of inferior value. 

6227. The horses qf Russia are not luucli regarded by other nations. They are small but hardy, and 
capable of enduring great fatigue. Great attention is, however, paid to such as arc very fast in their trot , 
and such a breed is much encouraged lor trotting matelies on tnc snow and ice. Those of the Turkish 
breed arc handsome and finely shaped, but too slight and weak for heavy cavalry. The Kalmuck horses 
arc somewhat higher than the Russian common horses, and are so lasting and constitutionally strong as 
to be able to run throe or four hundred English miles in three days. They subsist, summer and winter, 
solely upon grass in the great deserts which are between the rivers Don, Volga, and Yaik, where they are 
collerted in great herds of four hundred, five hundred, or even a thousand 'I'hey are exccliciit swimmers, 
and pass the river Volga, where it is from one mile to two miles broad, with gre.'it case. 

6228. The horses qf Sweden are low and small, and the Norway breed may be comprehended under the 
same description^ but they are strong, hardy, and active. Denmark, and akso Holstein .tiid Oldenburg, 
boast a large variety of burses, which has long been esteemed as iicculiarl y adapted fur heavy cavalry and 
carnage uses, though they arc apt to fail with respect to elegance of limn and symmetry of parts ; their 
Iie.ad8 being large, their shoulders heavy, their backs long, with croups too narrow to correspond with 
their fore parta In the Islands of Feroe there is a race of horses of small growth, but strong, spt^dy, 
and very sure-footed. They are never sho<l, and feed abroad without .slielter both summer and winter. 
In Suderoe, uric of these islandSj they have a peculiarly swift breed, of great use to the inhabitants, who 
catch their sheep, which are wud, by hunting them with a dog, pursuing them at the same time with 
their horses. The horses of Lapland are small of stature, but active and willing, they are iisetl onlv in 
the winter season, in drawing sledges over the snow, and transixirting wood, forage, and other necessaries; 
but in summer they arc turned into tlie forests, where they form separate troo|is, strictly confined to their 
own quarters. 

G229. The Jirkish varieties of saddle horse may be reduced to the racer, the hunter, the 
iiTiproved hack, the old English road horse, the galloway, and the pony ; the two latter 


6230. The race horse {Jig. 819.) i» descended 
nearly in a direct line from the Arabian, the 
Persian, and the Barb lii an agricultural piniit 
of view, this celebrated breed might at first sight 
.appear of little importance; but it is piobable, 
that to the amusement afforded by it to the rich 
and |>owerflil, we are indebted for the principal 
improvements in every other variety of this most 
valuable animal Races or courses were very 
early a part of British sports ; and it is natural to 
suppose that, on this account, endeavours would 
be made to improve and enlarge the breeds of the 
native horse.s Roger de Bellesinc, Earl of Shrews- 
biirv, is the first on record who imiiortcd a Siianish 
stallion, the progeny of which was afterwards ex 
tolled by Michael Drayton, in his Poly-othion ; 
and, it is probable, the first amelioration of the 
native breras was derived altogether from horses 
brought from Spain and the southern parts of 
Gaul. In the reigii of Henry IV., public ordinances were made favourable to the improvement of the 
breeding of horsen, which would tenn still further to extend the search after better specimens. There is 
reason, however, to behove, that the courses of those times were little more than ordinary trials of speed 
between the indigena', or these slightly improved breeds; and it was not until the days of Henry VII. and 
VI n., that the true eastern blood was collected in any considerable quantitiea During these reigns, 
however, it becoming very general to import stallions from Arabia, Barbary, and Persia, a new and highly 
improved race rapidly extended itself. This improvement was earned subs^uently to its acmt by an 
equally careful selection of marcs as of horses ; and thus we find king James importing a set of mares of 
the purest blood, significantly called the royal mares. From these periods, the breeding of the race horse 
was pursued with the utmost care, as well in regard to purity of blood, as in the increase of his bodily 
{lowers, by the most nutritious food and duN apportioned exercise, during his training for the courses, 
then b(^omiiig so fashionable in England. Thus has been produced a breed unrivalled throughout the 
world for symmetry of form, swiftness of progression, and durability under exertion. The accounts on 
record of feats performed by some of our horses on the turf are truly astonishing. Bay Malton ran at 
York four miles in seven minutes and forty-three scconda Childers, known by the name of the flying 
Childers, moved through a space equal to eighty-two feet and a half in a second. After these Eclipse, 
Highflyer, Matchem, Hamblctonian, and others, have contributed to keep up the reputation of the 
English racer. 

6231. Climate has a great if^fluence over the form qfaniTnats, and that form is found indigenous to each 
which best fits it for the purposes required of it In the arid plains of the east, where herbage is scared, a 
form is given which enables its brute inhabitants to readily transport themselves from one sjHit to another; 
and as In every situation the flesh of the horse is greedily sought after by tlie predatory tribes, so here, 
where those arc peculiarly strong and active, the horse is formra peculiarly agile and swift to escape their 
attack, as well os peculiar^ light, that his weight might not sink him in the sandy plains, nor nis bulk 
retard him in his night Remov^, however, to more temiierate climes, wltore vegetation afibida by its 
luxuriance more nutriment, and where the restrictions of danger have ceased to operate, we no longer 
sec him equally small and slender ; but, witli equal capacity for swift progression, we find him expanded 
into a form capable of keeping up that progression with a durability unknown to the original breeds from 
which he sprang. Symmetrically formed as we now see him, he at once evinces his claim to great speed. 
His bony skeleton exhibits a base founded on the justest geometrical principles, presenting a senes of 
lengthened levers acting by means of a condensed muscular and tendinous organization of great power, 
on angles capable of great flexion and extension ; while his ixiintcd form fits him to cleave that almo. 
sphere, from which his deep chest enables him to draw by extensive inspirations wind ead vigour to con- 
tinue nls exertions. Purity of blood, by which is meant the result of confining to particuliir races or 
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of which we shall consider in another place. 
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breedfl the means of continuing thoir sj eric<i, is observed with equal care and Jealousy by the breeders of 
820 the English race, as by the Arabians , and turf jockeys 

_ assert they can discover a tiint or departure from this 

7Ae hunter {Jig 8i()) is denvc'd from horses 
of entire blood, or such as arc but little removed from 
* — it unitif i, with mares of substance, correct form, and 

good iction In some inst inces hunters arc derived 
^ Ire in I irf,e mnres of the pure breed, propagating with 

I wtrful stallions of the old English road horse 
t Ihis tivcurite 'ind valuibic breed is a happy com- 

^ 1 nation ut the speed ol the Arabian, with the dura. 
^ f I ilily of the native horse More extended m form, 

g in \ ^ tr-imed on the same pririciplts, he is able to carry 

e iDsidiril 1e weight through heavy grounds, with a 
» Viltness equalled only bv the animil he pursues, ind 
with 1 persevt r incc astonishing to the natives of every 
other country Hence the extreme demand for this 
bud of horses in every European country^ our 
ruing stallions being now sent to propagite in the 
^ ‘ tern (1 mes, whence they were some ot them origi. 

6233 Tht. tmnoied hat/nei/ (y?g 8 I ) is derived like the lormei, from a judicious mixture of the 
blood breed with the native horse but < vhibiting t greater proportion o the litter Hackniys arc now, 

however, m istly bred frou stallions iiossessing nearly 
the snme proportion of blooil with the huntei , but with 
a form and qualities somewhat difTerent Iii the hick, 
luy, IS safety is as requisite u» spied, we look particu 
larly to the tore parts to see that they are high and well 
pi i e 1 that the head is not heavy, nor thi neck dis 
i I o| ortion itcly 1 >ng or short th it t he legs stand straight 
that IS, that a perpen luular line drawn from the point 
c 1 the houlder snould meet the toe) , and that the 
elb> vs turn ojt and although a perfect conformation 
in the hinder pirts is nteessary to the hackney, it is in 
so ne measure subordinate to the s ime perfection in the 
u csr ( re jaits whereas in the racer and liuntcr, but par 
-aB* t eulirly in the tormer, the form of the hinder is even 
of mere consequence than that of the fore parts 
b^ The old Lngltih toai hoise Ihis most useiXil 
breed is now nearly extinit, although some northern 
agriculturists appear to be making eifbrts to revive the 

race It has so long been known in this country that it 

might almost oc reckoned among its indigene although it is probable that it origin illy sprang from a 
Judicious culture fi oin horses ol Norman, German, or I* lemlsh extraction, which horses were very c irly im 

poitcd to enlarge our small breeds, and to render 
q 2 q them equal to the heavy loids they wore accus 

toincd to c irry as pack horses , and ot which kind 
— ^ — the old English roail horse unquestional ly is 

\jig 8 2 ) Neither is it at all impossible, that in the 
moie fertile parts of the island, an original breed 
^ , existed of considerable power and bulk Athel 
"p St in expressly prohibited the exrortatioii of tn 
^ glibh horses, and the ' scythed chariots drawn by 
hery steeds of the ancient Britons struck terror 
even into Cossar s legions 1 hese ai counts ot the 
intiquity of the English horse, receive additional 
strength from the notices we obtain of the fossil 
bon s of horses haiing been foun 1, according to 
PirkiiisoM, in various parts ot the island The 
oil Inglish road horse jossessed gieat power, 
with short joints, a modi rate shoulder, elevated 
crest, with legs and fict almost inviriubly good 
I he heights varied from fifteen hands to flltccn 
hands two inches, and the colours were fre 




-Me -T* IJ qucntly mixexl 

ffi»5 7he olf/ectton, /lowcve;, to English toisest both ot the original and of the more early improved 

ireeds, and which is even still seen an • • - . - ^ . 

;arriage , that they arc somewhat nbst 

^ant ot suppleness and elasticity in t , 

po^nt eh trge against the eMelleiiee it our biee Is it may be worth eonsideration ''how far it is founded 
in truth Commerce requires despat h and rtiglaiid as a great commercial country makes every thing 
BUbsirvicnt to an economical use of time ( oiitorniably to these principles, many of the qualities ot our 
HOTsn, but principally those of flex bility and safety in progression, are certainly sacriflecd to speed, m 
wnien they undoubtedly excel all hoises in t e world It is well known that all animals intended by 
nature for quiik progression, are formed low in their fore parts and have usually narrow upright 
shoulders , winch defects are too common in Liiglish horses in general On the contrary, in most of the 
I u continental horses, the fore h inds are elevated, and the shoulders wide and oblique , 

by ^ich, flexibility and safety In progression arc gained at some expense of celcritv , for the strong 
lunibar muscles of horses so formeef, operating on the lengthened spinous processes of the dorsal vertebrs 
with increased odvanU^c, elevate the fore parts higher , and even in default of this form in the fore parts, 
yet a corresponding enect is produced in foreign horses by the great strength and expansion of their 
naunchM and croims, and by the greater inclmition in their hinder extremities towards the common 
centre of gravity of the bodjr for as speed depend^ first on the extent to which the angles of the limbs 
can be opened, and secondly, on the efforts of the body in its transit to counteract the tendency to the 
common centre of gravity, the earth , so it is evident that the form which is the most favourable to speed, 
is less so to safety or flexibility in progression 

6836 The Iruh load horse, or hunter, coeval with, or probably in some measure subsequent to, the 
culture of the old English road horse, was a still more excellent breed With similar properties, but 
an inwoved form, with a great acquireil aptitude for leaping, it gained the name of the Irish hunter , 
and udien the d^ of the chace were less speedy than they now are, this horse was equal to even 
thing required of him as a huAter , even now the possessors of the few which remain find, partu 
citlifrly in an enclosed and deep country, that what others gam by sfieed these accomplish by strength to 



Book VII. 


VARIETIES OF THE HORSE. 


95S 


go through any ground, and activity lufRclent to accomplish the most extraordinary leaps. As road, 
sters, these horses have ever proved valuable, uniting durability, ease, and safety with extreme docility. 
In form they may be considered as affbrding a happy mixture of an improved hack with our oid 
English roadster. 

(S37. The British varieties of saddle horse qf more inferior description are very numerous, as cobs 
galloways, and ponies. Cobs are a thick, coigpact. hackney breed, from fourteen hands to fourteen hands 
two inches high, in great request for elderl/and heavy arsons to ride, or to drive in low phaetons, Ac 
Galloways and iwnies are lately in much request also tor low chaises ; a demand which will lead to a 
cultivation of their form i the number bred requires little increase, as several waste districts or moors 
throughout England are already appropriated principally to tfle purpose of rearing ponies. 

6338. The British varieties ^ war or cavalry horse, and qf carriage and cart horse, are considered to 
have been derived from the German and Flemish breeds, meliorated by judicious culture. Most of tlie 
superior varieties contain a mixture of Arabian or Spanish blood. Cavalry horses are found amongst the 
larger sort of hackneys ; and the observations made in the late wars sufficiently show the justice of the 
selection. Except in a few unhapjiy instances, ujicrc% mistaken admiration of the Hulans had led to 
selecting them too light, the English cavalry horse possessed a decided superiority over the best French 
horses in strength and activity, as well as over the Germans, whose horses on the other hand, by their 
bulk and heavy make, were incapable of seconding the efforts of the British dragoons. The coach, cha- 
riot, and stage horses arc derived many of them from the Cleveland bays, further improved by a mixture 
of blood. Others arc bred.from a judicious union of blood and bone, made by the breeders in Yorkshire, 
Lincolnshire, and other midland counties. 

6339. The vartettes of draught horse were originally as numerous as tlic districts in which they were 
bretl, each having its iavouritc breed ; but since the intercourse among farmers and brecilers has been 
greater, those in common use are so mixed as to render it difficult to detcrniinc of what variety they 
partake the most At present the principally esteemed draught horses arc the Suffblk punch, the Clevo- 
land bay, the black, and the I.anark or Clydesdale. The native breeds of draught horses of England, 
Scotland, Wales, and Ireland, are much too small for the purposes of agriculture draught as now con- 
ducted ; but by cultivation, the improved breeds pointed out have furniMied such animals as are equal to 
every thing required of them. 

6840. The black horse {Jig. 823.), bred in the midland counties of England, is a noble and useful animal ; 

and furnishes those grand teams wc see in the coal, 
flour, and other heavy carts and waggons about London ; 
where the immense weight of the animal’s body assists 
his accompanying strength to move the heaviest loads. 
But th^present system of farming requires horses of less 
bulk and more activity for the usual agricultural pur. 
poses, better adapted for travelling, and more capable of 
enduring fatigue; consequently this breed is seldom 
seen in the improved farms, 'i'hc black cart horse is 
understood to have been formed, or at least to have been 
brought to its present state, by means of stallions and 
marcs imported from the Low Countries ; thougli there 
appears to be some diflercnce in the accounts that have 
been preserved, in regard to the places whence they were 
originally brought, and to the persons who introduced 
them. {CuUey on Live Stock, p. 33 , and Marshal's 
Economy of the Midland Counties, vol. i. p. 306.) Mar- 
shal, under too condned a view, and probably prejudiced 
against the breed on account of its fancied want of spirit, 

_ as well as for the alleged tendency to become flat and 

pommicM in the feet, is most unreasonably severe on it, when he says, “ the breed of grey rats, with 
which this island has of late years been overrun, arc not a greater pest in it than the breed of black fen 



the late Lord Chcstorflcld, during his crob^y at that court 
6241. The Cleveland bays {Jig, 824t.), which owe some of their most valuable properties to crosses with 



deTCJSwtS w cclebrfted as one of the best breeds In the island ; but they arc said to have 

remart*w?#S: Yorkshire, the frmers of which county are 

hardineM every thing that relates to this species of live stock. In activity and 

full bred capital hunters have been produced by putting 

such ® ‘ object latterly has been to breed coach-horses, and 

JSals. two-horse plough. Three of these horses draw a ton and a half of 

roJd*. *" twertty-four hours, without any other rest but two or three baiti 


perform this labour fogr times a week. ' 


s baits upon the 


bv^lm i «?ur^ ** useftil animal for rural labour, and is particularly esteemed 

cJnlStuSSSi *“?**’'» ^his Bre^ seems to consist more in 

loS!sh o?^jLf*lffS®“ any appatent su^riorityof shape. 

lowiaii or sorrel, with e white ratch or blase on their faces j the hMd 


Their colour Is mostly yeL 
large, cars wide, muzsle 
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fore.end low, back long aometixnes, but always very straight, sides flat, shoulders too far forward, hind. 

quarters middling, but rather high about the hips, 
legs round and short in the pasterns, dccp-bellicd, 
and All! in the flank Here, perhaM, lies much of 
the merit of these horses , lor we know, from ob 
serv^ion and experience, that all deep bellied 
horsc^carry their food long, and consequently are 
enabled to stand longer and harder days works 
However, certain it is, that these horse-i cfo perform 
surprising days* works It is well known, that the 
Sunolk and Norfolk farmers plough more land in a 
day than any other people in the island , and these 
are the kind of horses every where used in those 
districts ' {CuUiy on Live Stocky p 27) Since 
Culley s time much pains have been taken to im. 
prove this uscAil breed, and to render them, by cul- 
tivation, fitted not only tor heavy but for light work 
It IS no uncommoii thing for a Suffolk stilhon to 
fetch Irom 2(X)/ to 30()^ 1 he best show ot theso 

stallions in I nglaiid is at Woodlindge Lady day fair, 
wher^ Suffblk cart mares have brought from 100/ to 
1504, and one mare and her ofikpring a few 
a^o at this fpir brought 1000/ The figure 
hardly does justice m the animal (il/ ) 

624J 2 hi Oyde&daU horse {Jin 83G ) has been long in high repute in Scotia 1 and the north of LngHnd , 

and, for the pun>osc8 ot the farmer, is probably equal to any 
other breed in Itntain Of the origin ot this race, various 
accounts have been given, but none of them so clc'ir, or so 
well 'lutlicnticated, as to merit any notice They have got 
this tiimc, not because they arc bred only in Clydesdale or 
I inarkshire, tor the same description of horses arc reared 
ill the other western counties ot bcotlaiid, and over all that 
traet whieli lies between the ( lyde and the Forth, but be 
cause the principal markets at whirh they arc sold, I anark, 
CA^'nwath, Rutnerglen, and Glasgow, are situated in that 
district where they arc also preserved in a state of greater 
purity than in most other parts 1 hoy arc rather larger than 
the Suffolk punches, and the neck is somewhat longer, their 
colour IS black, brown, or grey, and a white spot on the f tee 
IS esUemed i mark of beauty Ihe breist is broad, the 
shoulder thiik, with the rearhing eartil iginous portion of 
the blade bone nearly as high as the withers, and not so 
much tlin wii backwards is in road horses , the hoof round, 
and usually black, with wide heels, the back straight and broad, but not too long, the hut ks visible, 
but not proiniiH nt, and the space between them ind the ribs shoit, the tail heavy, and well h iired , 
the thighs meeting each other so near as to leave only i bin ill groove lor the tail to rest on One most 
valuable property of this breed is, that they aie remarkably true i idlers, a restive horse being rarely found 
among them 

6244 Ihe Hclsh horse {Jig 827 a) bears a near resemblance, in point of size and hardiness, to the best of 




years 
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the native breed of the highlands of Scotland, and other hilly countries in the north of Europe It is too 
small for the present two-horse ploughs , but few horses are equal to them for enduring fatigue on 
the road. ** I well remember, says Culley, ** one that 1 rode for many years, which, to the last, 
would have gone upon a pavement by choice, in preference to a softer road ” {Observations on Ltve 
Stock, p 35 ) 

6245 The gaJlou ny (5), properly so called is being found chiefly in that province of Scotland, has now 
become very rare, the breed having been ncgiectcd from its unfitness for agrieultur il purposes Galloway 
IS, however, used as a term tor any horse between the pony sue and the hack , and in this point of view 
IS sufficiently numerous, and very ce mmonly bred by small farmers on commons and wastes The true 
galloway is somewhat larger tlian the Welsh horse, and is said to resemble the Spanish horses , there is 
also a tradition, that some of the Utter, that had escaped from one of the vessels of the Armada, wrecked 
on the coast of Galloway, were allowed to intermix with the native raca Such of tins bleed as have been 
preserved in an v degree of purity arc of a light bay or brown colour, with black legs, and are easily dii- 
tinguished by tnc smallness of their head and ne-ck, and the cleanness of their bone 

6246. The sttU smaller houses of ike Highlands and tiles of Scotland, (e) are distinguished ftom larger 
breeds by the several appellationB of pontes, shelties, and in Gaelic of garrons or gearrons Ihey are 
reared in srat numbers in the Hebrides, or western isles, where they are found In the greatest 
purity Diwerent varieties of the same race are spread over all the Highland districts, and the northern 
Ides. Tilts ancient breed is supposed to have been introduced into Scotland Arom Scandinavia, when the 
KorwegiaDS and Danes first obtained a footing in these parts '* It is precisely the same breed that 
subsists at present in Norway, the leroc Isles, and Iceland, and iS totally distinct Arom every thing of 
horse kind on the continent of Europe, south ol the Baltic In confirmation of this, there is one peculiar 
variety of the horse in the HUhlands, that deserves to be noticed it Is there called the eeUiacked 
bone He is of dlflfbrent colours, light bay, dun, anciCsometiines cream coloured , but has always 
a blackiih bst that runs along the ridge of the back, from the shoulder to the rump, which has a 
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retemblance to an eel itretched out This very singular character subsists also in many of the hones of 
Norway* and Is nowhere else knoWn.” (WaMrerV Hebrides^ voLii. p. 158.) ” The Highland horse is 
sometimes only nine, and seldom twelve hands high, except in some of the southern of the Hebrides, where 
the size has been raised to thirteen or fourteen hands by selection and better feeding. The best of this breed 
are handsmnely shaped, have small legs, large manes, little neat beads, and are extremely active and 
hardy. The common colours are grey, bay, and black ; the last is the favourite one.'* {General Report of 
Scotland, vol. iiL p. 176L) ' 

Sect. II. Organology or exterior An&loitiy of the Horse, 

6247. A just knowledge of the exterior conformalion of the horsct to be able to form a 
correct judgment on the relative qualities of die animal, forms the ne plus uUm of a 
scientidc horseman's aim ; but it is a bra;ich of knowledge not to be obtained without 
much study and experience. In considering a horse exteriorly, his age, his condition, 
and other circumstances should be taken into the account ; without which attention it is 
not possible to determine, with precision, the present or future state of a horse when he 
is seen under various peculiarities. A horse of five years old, though considered as full 
grown, yet experiences very considerable alterations of form after that period. He then 
becomes what is termed furnished s and all his points (t. e. his adult form), liefore hidden 
in the plumpness of youth, or disguised by extreme obesity, now show themselves. From 
the effects of muscular exertion promoting absorption, he becomes more angular, and to 
the painter's eye, would prove more picturesque, but less beautiful. A horse like- 
wise low in flesh and condition, is hardly the same animal as one in full flesh and 
condition ; and again, the sleekness acquired from relaxed labour, with full and gross 
feeding, is very unlike the robust form acquired from generous diet with correspondent 
exertion. 

6248. The examination of the mhject of organology is conveniently pursued by dividing 
it into head, neck, trunk, or body, and extremities or legs. The greater number of well 
proportioned horses, with the exception of the head and neck, come within a quadrangle ; 
not one strictly equilateral as depicted by Lawrence (Richard) and Clark, but one 
whose horizontal dimensions arc usually between a twenty-fourtli and twenty-eighth 
greater than their peri^endiculars. It must, however, be kept in mind, that with some 
considerable deviations from this quadrangular form, many horses have proved superiorly 
gifted in their powers ; and that a deviation from these proportions appears in some 
instances, as in that of the race horse, not only favourable, but necessary also to his 
exertions. Nature will not be limited, and the perfection of her operations is not alone 
dependent on the arbitrary arrangement of parts, but on a harmony and accordance of 
the w^hole, internal as well as external. To the artist, however, such admeasurement Is 
useful, inasmuch as it prevents any singular departure from a symmetrical appearance, 
which is but too common among our animal draughtsmen. To the amateur it also 
offers a convenient, though not an unerriug guide. Our exemplification of the organ- 
ology appears by placing a blood and a cart horse within the same square (fg, 828.), by 
which the differences between the various parts of the one and the otlier arC readily 
contrasted. 

6249. The organs of the head. The head of the horse is remarkable for its dimensions, 
formed by'i i elongation of the jaws; yet in him, as in most of the grazing tribes, its 
bulk is in an inverse proportion to the lengtli of the neck, otherwise the muscles would 
not be able to lift it. It is an important part considered as relative to beauty alone, it 
being in the inferior heavy breeds but little marked by grace or expression ; but in the 
improved varieties it presents lines worthy the painter's pencil and the poet’s fancy. 
Neither is it too much to say, that in no part of the body is this amelioration of breed so 
soon detected as in the head. Can any thing be conceived more dissimilar than the 
small inexpressive features of the cart horse, and the bold striking ones that grace the 
head of the blood horse ? The quick succession of movements in his pointed ears, the 
dilatations of his expanded nostrils, or his retroverted eyes, which give fire and animation 
to the character of his head when under the influence of any excitement. This is the 
more worthy of remark, when it is considered that some of the principal aids to expres- 
sion in the human countenance are wanting in the horse. Man borrows much of l^s 
facial expression from his eyebrows, and when to these the varied action of the mouth is 
added, it amounts to more than a half of the total expression. A great accession of 
beauty is gained in the improv«9d breeds by the increase of the facial angle, which in 
them is about 25°, but in the heavy breeds is usually only 23° (aqa a). 

6S5a TAe can (A in the improved breeds are small and pointed; in the heavy they are not only large 
and ill shaped, but they frequently separate from each other; these defects gave rise to the barbarous cus- 
tom of croiqnng, now happily in a gteeX measure abolished. The ears are criteria of the spirit, as well as 
of the temper ; wo have seldom seen a horse which carried one ear forward and the other ba^ward during 
his work that was not hardy and lasting. Beisig not subject to early fatigue, he is attentive to everything 
around him, and directs his ears dlflbrent ways to collect sound from every quarter. The ears are also 
indications of temper, and a horse is seldom either playAil or Vicious but his ears are laid flat on the neck, 

It is fortunate that we are provided with such* warning, by an animal that does not want craft to surprise 
us, nor strength to render his resentment terrible 
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6251 Theforduad next presents itself {e c), straight, and of a proper width in the improved breeds, 
adorned by nature with an elegant portion of hair, which, detaching itself from the rest of Uie mane, flows 
down the face to protect both that and the ears from the attacks ofinsects 



6252 The eyes (rfd) dcsen e particular attention, not only for thtir utility, but as objects of be luty and c\ 
pression. In the 1 1 od horse the orbitary foss®, or eye socket . ire moic prominent nod more inclinid, by 
which the nxes of his eyes diverge more trom eac h other th in those of the heavy breed , b> whu h not only 
he is enabled to sec turthor behind him, but the prominence ot bis eyes gives great beauty and tX] rtssion to 
the blood head 1 he hirthcr a nsideration of the eyes, ind their criteria ot soundness, will be postponed 
to the anatomical detail In old horses most ot the fat of the be dy, which is more supcrfleially placed in the 
young, bciomes absorbed , in this way the eye, which is usu illy embedded in a v ist quantity or tins matter, 
losing its assistance, sinks within its orbits, and thus the cavities above, called eye pits, shows themselves 
deeply in an aged horse 

62o3 From the ears to the angle of thejau s (e e) large vessels “ind extensive glands arc situated Within 
these branches of the posterior Jaw is lodged the throat, and it will be observed how iiccc sary it is thit 
these branches should expand sufficiently to admit of the motions ot the he id, paituularly of those in 
fluenced by the reining in of the bridle , otherwise the blood vessels and other pirts must be injuriously 
pressed i^n 

(i254 The hollow between the jaws ts called the channel , and at the under part of it (/) a considerable 
branch of an artery proceeds from the inner side over and around the outer, unich branch forms the most 
convenient situation for feeling the pulse of the horse 

6255 The face (g) of the improved breed of hones presents either a straight line, or one slightly 
curved inward towards the lower part , whereas, in the heavy breeds, it is very commonly found to be 
curved outward This part comprises, as with man, from the forehead to the bps When the face is 
covered with white, it is considered a blemish , but when a white spot only exists in the forehead, it is 
considered a beauty 

6256. The marktr^s m the face are useful to describe a hotse by^ and frequently lead to the recovery of 
a strayed or stolen one In regime ntal accounts these marks are carefblly noted When a spot extends 
down the face, it is termed a blaze , and hen frirthcr continued into the muzzle, it is called blaze and 
snip When a star is distinct, but with it tnere arc white markings whieh begin some distance below it, 
and are continued downwards, it is called a race, 

6257 Ihe muzxle (h A) 'includes the lips, mouth, and nostrils , the darker the colour of this part the 
ilkore is the horse esteemed very dark brown horses are an exception, for in them it is usually of a tan 
colour, and is praised both as a beauty and indicative of excellence It is both a beauty and an excellence 
that the nostnla be thin, an^lar. and large 

62^ The lips should be thin, firm, and by no means loose and pendulous, as is the case in the old and 
sluggish The lips in the horse arc the principal organs of touch and diMrimination, and hence are 
exquislteW sensibV 

<w9 The form of the mouth, as receiving the b t, is important It is also of more consequence than is 
usually supposed, that its commissure or opening be sufficiently deep , when shallow, it is not only in. 
elegant, but it will not admit a bridle favourably into its proper resting place upon the bars Within the 
mouth are situated the teeth, which are so placed as to have interrupted portions of jaw above and below 

considerable extent These vacancies are called bars, and are parts of extreme iraportanco to the horse, 
man, as it is by means of agents called bits resting on thete parts, and curating on their sensibility by 
means of a lever, the long arm of which is in the hand of the rider, that he ensures obedience In aid ot 
this medianum, to one iwrtiori of this Icvci' is attached a chain, called a curb, which acting on the outer 
port of thNS chin, increases the pressure This latter part has been called the barb or beard, but its situation 
Is evidently above that 
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6‘2(j4. The under surface qf the neck (k k) should be nearly straight, in the rock-throttletl horse it 
arches uutw.irds, aird the upper surface in these instances is boinctinies hollowed inwards in equal pro- 

K ortioiis, when such horse is called ewe-iiecked. When this dctormity is cont»iderahle, it prevents the 
ead tVom being carried in ats true angle, and particularly so under the action of the bridle , in which 
case the nO'>e being projected forwards, carries the axis of the eyes upwards: such horses are called star. 
gaz(‘rs ; and it is to he ob'^erved that tiiey are seldom safe-goers. In mares and geldings a very just cri- 
terion of a sluggish disposition, may bo formed from the presence of a considerable quantity of flesh on the 
upper surface of the neck : when the crest is very thick and heavy, it is ulmoxt an unerring prognostic of 
a decided sluggard. In stallions it, however, forms a distinctive sexual mark, and therefore is less to be 
depended upon in them. In a well-proportioned horse, tke length of the neck, the length of the head, 
and of the angle uniting the two, should give the height of the withers from the ground. When 
the neck is too long, the head must of course gravitate by the increased length of the arm of the 
balance ; it likewise seldom presents a firm or proper resistance to the bridle When, on the contrary, 
the neck is too short, the head is frequently ill placed, and the lever in the hand of the nder will be 
too short also. 

C)265. The oeffans of the trunk or carcase arc various. Considered as a whole, Clark 
has not unaptly likened it, when separated from the limbs, to a boat ; within which are 
disposed various important viscera. The bony ribs he likens to the wooden ones encom- 
pfussiiifT the vessel, and the sternum or breast-bone, being perpendicularly deep and 
thin, carries the resemblance fuither, and fits the machine to cleave the air as the boat 
docs the water. Within this animal vessel, according witli the justest mechanical 
princijilcs, the weightiest of the viscera, the liver, is placed in the centre, and the 
others follow nearly in the relative order of their gravity ; so that the lungs, the lightest 
of the w'hole, lurc stowed in front, where great weight w'ould have been most disad> 
vantageous. 

eSGfi. The shoulders {a a, b b) arc commonly considered as extending from the withers above A the point 
In front, and to the line behind formed from the elbow upwards : hut a correct description considers them 
as those parts immediately concerned in motion ; that is, the scapula or blade-bone, and its attachments. 
The filioulders arc too apt'to be confounded with the withers above, and with the arm below, erroneously 
called the point of the shoulders. From this confusion, great error is committed in appreciating their 
nature and action , but this is removed by recourse to the skeleton 8.K). /), The withers (cr) may 

be justly proportioned at the same time that the shoulders may be narrow, straight, and altogether badly 
formed, and vice versa. The shoulders should be nuiscul.ir and narrow, hut not heavy ; and to de- 
termine between these essential points, requires the eye of experience in the viewer, and the presence of 
condition in the viewed. A inu.scular shoulder is essenti.iUy necessary, when we consider that the fore 
extremities are wholly connected by muscle, and not as in man, by the intervention of the bony union of 
the clavicle or collar bone. In the horse, therefore, we find that large muscular masses unite the shoulder 
blaile, by its upper and inner surtaccs, to the chest j w'liile other powerful muscles suspeiid as it were the 
machine between them. 13y this contrivance, elasticity is preserved and strength gained; for had the 
shoulders possessed a bony connection, when the body is propelled forwards, its weight and force being 
received by the fore extremities, painful and hurtful shocks would have betm experienced at every step. 
Powerful muscles for the shoulders arc also as necessary for progression .as for attachment It is not 
therefore with judgment that a very thin meagre shoulder is commonly preferred. It is by the union 
of strength with Just proiwrtlons, and a proper situation of the parts, that the value of the animal is 
determined. 

6i>ti7. The centre qf action in the shoulders (c) is in their common centre, and the extent of action of 
any part moving on its centre, is deiiendcnt on the length of such part; the motion the shoulder enjiys 
is confined to the pcrix'ndicular backwards, and to as great an elevation of the muscles as they will admit 
of forwarda It will be therefore evident that the more oblique is the situation of the shoulder blade, 
the greater number of degrees it can ftp through ; it must be as evident also that when the shoulder blade 
is long and deep, as well as oblique, that this advantage is increased. It is commonly observed, although 
it 18 not invariably the case, that when the shoulder is short, it is also umight {b b). Obliquity and 
length In the shoulder favour the safety of the progression also : for as thc^ngles formed between the 
shoulder, the arm, and fore-arm, are consentaneous, and make, when in action, a bony arch j so Uie 
obliquity and length of the shoulders is favourable to a due elevation of the limb, on which, in a great 
degree, depends the safety of progression. Thus mares are, ceteris paribus, more unsafe than horses, 
their shoulders being short to correspond with the low marc-likc forehand ; and their decreased obliquity 
usually regulates an increased obliquity in the whole limb downwards, or as is familiarly expressed, they 
stand with their legs under them Unfavourable as is this form of the mare, both for the spera and safety 
of their action, it was given for advantageous purposes ; for, by such a position in the lore extremities, the 
hinder are raised higher to aflbrd additional security against the evils of gravitation and dislodgement of 
the foal from the pelvia Few rules can be laid down in the exterior conformation that are more important» 
or of such general application, as that a short and upright shoulder, particularly when united with an 
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inclined direction of the whole limb backwards, is a sure mark of an unsafe goer, and commonly, though 
not invariably, of a slow one a^ It now and tlieii happens indeed, that horses having defective shoulders 
prove speedy and good movers^ which would appear to contravene these principles t ^ut it will be Ibiind, 
that, wherever horses having these defects in their fore legs yet prove quick and safe in progression, thc^ 
invariably have hinder parts of great strength and prui>ortion to make up the deficiency. Indeed, it 
spears probable, that the hind and fore parts do not bear same relative proportion in all horses alike; 
in blood horses, the withers are not always high, and alth&ugh their shoulders are commonly deep and 
oblique, yet the fore limbs are altogether short in proportion to the hinder, in a great number of the 
fleetest racers : for, as speed appears to be a princi|ial end in their formation, and as comparative anatomy 
furnishes us with abundant proof that all animals destined to make consideraldo lca|)8 (and the full gallop 
is nothing more than a succession of leaps) are low before, the end of tlicir formation is really best 
answered by this arrangement of parts : it is also more than probable that, although speed in the gallop 
may be found with a defective forehand, yet, in the slower pares of the canter, trot, and walk, a justly 
formed shoulder is more immediately requisite. This subject will be still further elucidated when we treat 
on the mechanical properties of the skeleton. * 

6268. The withers (c r) are formed by the long transverse processes of the dorsal vertebne {Jig. 830. y), 
and as their use is to serve as levers to muscles, so their length characterised by the height of the withers 
must be of great advantage, and enable such horses to go high above their ground ; for the muscles of the 
back, acting to greater advantage, elevate the fore parts more forcibly. From this we may also learn th.at 
the elevation of the fore parts, or the horse’s going above his ground, as elevated action is expressed, is not 
altoftethcr dependent on the motion of the shoulders, nor on the height to which the animal may be 
inclined to lift merely his legs ; but likewise, on the extent to which the fore half of the machine is alto, 
gether elevated by the action of the dorsal and lumbar muscles. When the withers are high, or the fore- 
hand well up, as it is termed, it is favourable to the celerity and to the safety of the action : but as these 
properties are less wanting in the heavy breeds, we find in them a considerable variatkoi. of form : in the 
cart horse, weight of forehand is an essential reoiiisitc to his exertions : for drawing being .in eflbrt of the 
animal to preserve himself from the tendency which his weight gives him to the centre of gravity when 
he inclines forward, so the more weighty and bulky he is before, and the nearer he approximates this 
centre, the more advantageously he will apply his powers. It is not here intended to be hinted that nature 
gave him this form puiposely to enable him to draw : this, indeed, would be an argument of necessity: 
but this form has been judiciously imposed on him by men, by regulation of the sexual intercourse, and 
by a carcfViI selection of specimens having some of the requisites to propagate from, until at last we nave 
produced the massive weighty anim.*!! whose powers astonish as well as heneflt us. 

6269. The breast or counter iff) is the (Kirt between the )K>int of the arms or shoulders, and which 
should be moderately wide and extended : wl^n it is otherwise, the horse is seldom durable, or even 
strong, although he may be speerly; neither have the lungs sufficient room for expansion, nor the 
muscles great extent of attachment ; frequently too it accompanies a general flatness of ribs, and want 
of circular form in the carcase in general ; all which experience has shown to be necessary to the 
perfection of the machine. The breast may, however, be too wide; it may also hang over or project 
beyond the i>er|>cii<iieular of the fore limbs, so as to overweigh the machine : this form, liowever, though 
unfavourable to the saddle hor.se, for the reasons just assigned, is much liesirctl in the heavy draught 
horse. 

6270. The back. Where the withers end the back comnicnces (g) ; the length should be moderate only, 
for a long cylinder cannot be so strong as one of less length ; long-backed horses arc easy because the 
action and the reaction arc considerable *, but what is gamed in elasticity is lost m strength. When the 
back is too short, the extremities arc so much approximatixl that they freitucntly overreach each other, 
and the hind foot strikes that before it, in progression : the back should be nearly straight, it has naturally 
an inclination in the line of its gravity ; but this exists in very diircreiit degrees in different horses When 
the incurvation inwards is considerable, '«uch horses arc called saddie-backed, and arc usually considered 
weak ; but, to keep up tlie counterpoise, *he crest in such horses is generally good ; they also ride plea, 
santly, and commonly carry much apparent carcass ^ sometimes indeeil too much. When the back is 
curved upwards, it is callc<rroach.backed ; when considerably so. It is unfavourable to the liberty of action, 
as well as to the elasticity of motion : in these cases, to counteract the curve outward, the head is also 
usually carriwl low. A short-backed liorse is in considerable request with many persons, who do not con- 
sider mat when it is loo much so there is seldom great sjifeetl j for the hinder extremities cannot be brought 
sufficiently under the body to propel tlic mass forwards. 

6271. The loins (h) may be considered as the part which extends /I'om immediately behind the hinder 
edge of the saddle, when proyicrly placed, to the rump. Anatomically it begins at the sacrum (Jig 830. *), 
whose processes bring somctiinos dcrcetive or interrupted, leave an indentation, as though tne union 
between the back and loins were incomplete; .and such horses are said to be badly loined : but although 
it may in .some measure deprive the muscles of some slight attachments, yet the evil is not so considerable 
as is imagined. The width of the loins is of considerable imjwrt to the strength of the animal, as it affords 
a greater surface for the attachment of the powerful muscles of the back and loins ; and the muscles 
themselves should be so prominent, as to seem to swallow the back.bonc amongst them. When the pro- 
tuberances of the ilium or haunch bone arc very prominent, the horse Is said to be ragged hipped ; but it 
operates to his disadvantage only in appearance, as extent in these parts, being favourable to muscular 
attachment, is always bcncflcial. 

6272 The croup extends from the loins to the setting on of the tail (n n). It should be long and only 
slightly rounded, whu h if another characteristic of the blood or improved breed. In the cart horse, on 
the contrary, it is seen short and much more considerably rounded (n n). A long croup is in every point 
of view the most perfect, for it aflbrds a very incrcast*d surface for muscular attachment, and although 
the large buttocks of the cart horse would at first sight convey an idea of great strength and extent, yet, 
attentively viewed, it will be found that the early rounding of the sacral line, the low setting on of the 
tail, and the small space which necessarily exists oetween Uic hips and buttocks, all tend to lessen the 
surface of m'lscular attachment, compured with the broat croup, wide haunclics, and deep spread thighs 
of the blood horse. 

6273. The flank 'k), is the space contained between the ribs and haunches; when too extensive it iti- 
drcates weakness, liecause it is the consequence of too long a back ; and such a horse is said not to be well 
ribbed up. When the transverse proi esses of the lumbar vcrtcbrie are short, as in badly loined horses, 
this part is hollow. The flank is usually looked to also as indicative of the state of respiration: thus, 
when'll rises and falls quicker than ordinary, unless violent exertif^n has just b^n used, It betokens pie- 
sent fevt-r, or otherwise, chronic disease of the lungs. 

637 *. . The belly (O. Having taken a tour round the umier parts of the carcase, we will carry the survey 
downwards and forwstlrda Anteriorly, the nbs should be wide upwards, and as much deepened below as 
possible, which atfbnis what is termed great depth In the girth. This form greatly increases the surface 
of attachment of the motive organs, the muscles, and also allows room for the tree expansion of the lungs, 
mid consequently is favourable to the wind, ifosteriorly, the ribs should form the body as much as pos. 
sible Into a drcular figure, that being of all otHcrs the most extended, and afibr^ng the best surface for 
t|)e absorption of nutriment ; thus barrelled hones, as the} are termed, arp gramy esteemed, and found 
to he lasting in work and readily brought intp condition, and more easily luipt sa* when the chest is too 
flat and straight, the belly is algo small : hence, neither can the blood AsMb its vital principle ft-om the 
air, nen- the lacteals the chyliferous juices from the intestmef ; these horses^are thoefore sclaom durable. 
As less nutriment is taken up by the constitution, so 1^ is eaten, thus idso they aMi^mn good feeders; 
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9lnd aM the preMttre on the jnteitlhet must be considerable fVofUi the small containing surlkceu |o they are 
asu^lyjikew^ what is termed w^y ; that is, eMil>[ purged, whereby an additional cause of sreakneso 


tKJiiy, »a auuiuiiiu tu%j (jicairsv uaiNtbity, la wiiiii. I'uiiKciiuicu uBKewcii s granu secrcc in cne breeding or 
cattle : he always bred from such animals as weuld be inost'likely to produce this form, well knowing that 
no other would fatten so advantageously. 

6275. The whirlbonc (/), among the jockeys and grooms, is the articulation of the thigh bone, with the 
pelvis, or basin, and form> the hip joint The ligaments of thi| powcrtbl Joint arc sometimes forcibly dis. 
tended by violence, and a very obstinate lameness is usually the consequence. 'Aie situation of the thigh 
(/, m) is in the horse, as in most quadrupetls, enveloped witliin the range of the trunk. 

627(1 The stifle (m) corresponds with the knee of the human figure, and is the point at the lower por- 
tion of the fiank. It is evident that the xiart below this, which is generally called the thigh or gascoin, is 
erroneously so nameil. It should be very muscular ai^ extended ; it should also make a considerable 
angle with the femur or thigh, and form a direct hue under the hip or haunch. Its length in aU animals 
destined for speed is considerable. 

6277. The ibre extremities or legs. In treating of the mechanical properties of the 
skeleton, we shall have to point out the essential diiFerences between tlie geometrical 
structure and functions of the fore and hinder extremities. We shall here content our- 
selves with a simple examination of the individual parts. 

6278. The arm qf the horse (5) is sipt to be overlooked, nor, without some consideration, does it strike the 
observer, that the arm covered with muscles, and enveloped within the common skin of the chest, extends 
from the elbow (a) to the point of the shoulder, as it is termed, but correctly to its own point below and 
before the shoulder blade, (flg. 830 ) The same reasons which render a muscular, oblique, and deep 
shoulder advantageous, also make it desir.ible that this part should be muscular and extensive in lengtn 
and breadth, and that its obliquity should be proportionate to that of the sliouldcr ; whence it results, 
that the more acute the angle between them, the greater will be the extent of the motion gained by the 
flexion and extension of the parts. 

6279. The fore arm (r), which horsemen consider and call the arm, Is placed upright to counteract the 
angular position of the real arm and shoulder bones. As it is always found long m animals destined for 
great si^iecd, as we witness in the hare and greyhound, it should therefore be also of considerable length 
in the horse, when speed is a requisite quality : but for the cadences of the manege, where the elasticity 
is required to be distributed equally through all parts of the limb, it is chosen snort The fore-ann is 
broad and large, iiarticularly upwards, lor here the powerAil muscles that operate the motions of the parts 
below, arc almost all of them situated. To prevent incumbrance, and to give solidity, these muscles do- 
generate into tendons and ligaments below the lorc.arm ; but above, it is essentially necessary to strength 
that they should be large and well marked. 

6280. The knee (</), so called, is properly, with reference to human anatomy, the cannis or wrist It is 
composed of many bones to enable it to resist the jar arising from the action of the {icrpeiidicular parts 
above and below it. All the joints of the extremities, but particularly those of the knee and hock, should 
be broad, that the surface of contact may be increased, and tiic stability augmented ; this means, like- 
wise, a more extensive attachment is a^rded to muscles and ligaments j their insertions are also thereby 
removed farther ftom the centre of motion. 

6281 As critn ta qf sqf'e goings the knees should he particularly examined when it is contemplated to 
purchase a horse, to see whether the skin has been broken by falls; and in tins, very minute attention is 
required ; for sometimes the wound heals so pcnectly, or otherwise so much art is used in shaving the 
hair, blistering, colouring, and rubbing it down, picking out the white or staring hairs, &c., that more 
than common nicety is required to detect a slight scar. It is, however, jirudent to remember, that it is 
not every horse whose knees betray a scar, that is a stumbler : the best may have a fall in the tlark. It is 
also nei cssary to caution persons again.st the admission of a very common prejudice^ that when a horse 
has once been down, however little he may have hurt his knees, he is rendered more liable than before to 
a similar at culcnt. If his limbs have not been weakened by the accident, or if the cicatrix be not suffi- 
ciently large to prevent the free bending of the knee, he is not at all more liable to fall th^ another 
horse. If, thiTcfore, a horse with a scar on his knee have the forehand good, and if his action correspond 
thereto, he ought not to be refbsed on this ground : but with a diflereiit conformation he ought to be steadily 
rejected, let the tale told be ever so plausible. In gross heavy horses a scabby eruption often seats itscu 
around the inner bend of the knee (A), which is called mallenders. 

6282. The canon or shank (c) carries the limb down elegant, light, straight, and strong. Much stress is 
dcscrvcilly laid on the necessity that this part of the limb should be wide when viewed laterally. Viewed 
in front, its being thin is favourable, because made up as it is princiiially of bone and tendon, any addition 
to It beyond these must arise from useless cellular matter, or otherwise from matter worse than useless, 
being idaccd there by disease. Any thickening of the part generally or partially, should be looked on 
with suspicion ; as, if natural, likely to interfere with motion without adding to strength : or if acciden- 
tal, as a mark of acquired injury likely to remain. In the bony skeleton may be seen witnm and behiiid 
the knee an apparatus destined to remove tlio acting ligaments and tendons from the centre of motion, 
by which great advantage is gained in strengthening and facilitating their flexions. It is a default in this 
conforination that renders horses tied in under the knee, as it is usually termed. The limb below the knee, 
instead of proceeding downwards of a uniform width, is seen suddenly narrowing immediately as it leaves 
the knee. Such horses aic invariably found to bear exertion Imdly j their legs at an early period become 
bowed or arched, and totter on the slightest exertion. In cart horses this conformation is very common; 
but in them it is of less consequence than in those destined fur quicker motion, where the elevation of the 
limb is so extensively and so frequently repeated. To render this subject tamiliarly clear, we will recom. 
mend that a cord be placed round the ball of the thumb, and passed up close to the arm until it reaches 
the bend : with the other hand, by straightening and extending this cord, but held close to the arm, en. 
deavour to flux the hand and wrist inwards : operated in this way it will require great force to do it i Mtt 
remove the hand only two inches tVom the arm, and the bound hand will yield readily to a less force. 
Exactly the same hax>pciis to the ligaments and tendons called back sinews which flex or bend the fore 
legs ; mr by an apparatus, Ihrmed from the position of one of tho carpal bones (pisifihrmis), they are, in 
well formed legs, set out wide IVoin thc^nec. 

6283. The back sineuts should not only be large and firm, but they should, UpB limb generally, be 
very distinct from the knee to the fetlock : in this course, if any thickening be observed, it betokens former 
injury, as extension or rupture of ligamentous fibres, which usually have a disposition to recurring weak- 
ness. If a bard swelling appear on the inner side, not on the tendon, but on the bone, a splint is {wesent 
which is more or less ii;iurIou8 as it is nearer or farther from the knee, or distinct from or situated among 
the tendons and ligaments ; but when it is considerable in siae, hot to the feel, and extends inwards aild 
backwards among them,4t usually produces most injurious consequences. To detect these evils the eye 
alone should not be trusted, particuUily where there is much hair on the legs, as on curt horses, and even 
on hackneys in the winter, but the hand should be deliherately passed down the shank before and behind. 
An enlargement or scat situated close to and on the inner side of the knee, must not be mistaken for a 
^int ; it more A^uently arises from a custom some horses have when trotting fost, of elevating tbehr 
i&ii gnd cutting this part with their shoes, and it is tlyi^nqe called the speedy cut. 
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6884-. Tkepas/em andfillock (//). Oweral usage has applied the term fetlock tp the Joint Itself, end 
pastern to the part extendini; t)rom the fetlock to the oot; properly speaking, the fetlock or footlock is 
only the posterior part of the joint, whence grows the lock or portion of hair, which, in many horses, 
flows over and around the hinder part of the foot ; a short and upright postern is inelastic, anJ iuch 


ition, for the ends of the bones being opposed to each other in nearly a perpendicular direction, receive 
at each ttiovement a jar or shock, which leads to an early derangement of the joint, and to the appear- 
ance called overshot. On the contrary, the patterns arc too long they are ft-equently too oblique 
also ; and although their elasticity may he pleasant to the richer, such formation detracts from the strength 
of the limb. These joints both belbrc and behind are very subject to what is called windgalls, which are 
swellings formerly supposed full of air, whence their name ; but they arc now known to contain an m. 
creased quantity of the mucus destined to lubricate the parts in their motions. These pufiV elastic 
tumours arc originally small and hidden betweAi the lower end of the canon and the flexor tendon, or 
back sinew ; but when hard work has inflamed all the parts, the secretion within increases, and then 
they become visible to the eye ; but unless they are so considerable as to obstruct the due action of 
the parts, they are no otherwise objectionable than as they tell a tale of inordinate wear of the limbs 
generally. 

6285. 7%<? /brm pf the pasterns infiuences the de^Set called cvttmg, which arises from a blow given to 
cither the fore or hind fetlocks by one leg to the other during its elevation. Horses narrow in the chest, 
or which turn their toes out, or have other peculiarities of form* cut ^rmanently, and arc then very ob. 
juctionable; but others only cut when fatigued, or when very toy in «slj. Horses often cut when young, 
who leave it off wlicn furnished, ami of mature growth. 

6286. The feet {g e). These essential and comjdex organs will be more fully exai»‘‘ncd in the anatomi- 
cal detail, but much also presents itself to the cuiisidcration in an exterior examination. Horses might 
be presumed to bo naturally born with pt'rfeet feet j but experience shows that defects m these organs are 
hereditary. In some, the peculiarities of climate otx'ratc; and in others, a constitutional predisposition 
exists j dependent on some cause with which we are unacquainted. 

6287. Climate injiuenres the form of the horse’s foot. In the and plains of the east, where every im- 
pediment to an extensive search for food is rcinovcti, the feet arc hard, dry, and small ; this form, not- 
withstanding the alterations of breed and culture, in some degree still adheres to tlie blood or aboriginal 
eastern liorsc : urtiflcial habits have extended the evil, and now small and contracted feet are to be seen 
in every variety, except in the coarse he.ivy breeds. 

6288. Constitvt tonal and hcredttaiy causes operate on the feet That a constitutional predisposition 
exists in the production of a particular form of toot, we know troin the fact, that dark chesnut horses 
are more prune to contraction of the hoofs than any other coloured horse ; and that the form of the foot 
is hereditary, may be gained from the known circumstance that some of the Lincolnshire stallions always 
get large flat-footed progeny, while some full bred entire horses entail small upright feet on all their 
ofl%pring. 

6289. Local situation Will aho affect the form of the feet The effect of situation is rcmai kably exem- 
plified in the horses which we used to obtain Iroin Lincolnshire, Cambridgeshire, and some parts of 
Norfolk and Yorkshire, before the draining system was peifected. These horses had, almost invariably, 
large, flat, heavy feet j which, however coiivonieiit and natural they might prove to the animals while 
moving on the quaggy surface of raarsliy districts, >et were found lery unfit for quick light movements 
in drier situations. Such liorses go heavily and stumble: and as the horn of wliich these enormous 
feet arc formed is always wcdk, the anterior or front part yields to the heat and inflammation brought 
on by exercise on hard roads, and falls inwards, w inch letting the weight of the body fall on the soles pushes 
that downward j and at last from a concave, it presents a convex surface 'I’iic feet cannot then bear 
shoeing, but with much art and difticulty : pain and tenderness bring on lameness and uselcssiiess ; and 
thcretore horses with such feet should be rejoctecL Feet prcternaturally small are equally objectionable, 
as betoKcnnig a disposition to contraction. Horses with a tendency to foundered feet stand with pain in 
the stable, first placing out foot before, and then shifting it to place the other in the same situation. 'Che 
contraction usually begins in the heels, which are found higher than natural, and drawn inwards; the 
foot altogether is likewise narrovrer, and the sole hard and hollow. When a preternatural fulness is 
seen aroUfhd the coronets, ring-bone may be suspected ; and if heat and hardness be accompanied with 
any tenderness in going, its existence is certain. But although too much horn u> to be avoided, too little 
produces a weak toot, in which the heels, quarters, and soles all participate : the thin horn cannot resist 
the impressions of the stones on the road, and then lameness ensues. The under surface of the foot 
should exhibit a full, healthy, wide fVog, with bars prominent and properly inflected. The concavity of the 
sole should be particularly atlcndwl to j when less than natural, it is weak, when more, it indicates con- 
traction ; whence such feet have been called too strong White feet are objectionable, because they arc 
found more liable to this evil than others. Corns are an evil to which the under surface of the foot is 
liable, and Which should always be looked for on the purchase or examination of a horse; for which pur- 
pose, it would b? well that the fore shoes should be removed, and the foot carefully pared by a judicious 
and clever emithk Merely picking out the foot will often, als6, detect the remains of former cuttings or 
parings out of the corns. Some hoofs arc very brittle, and a horse with this defect should, in every in- 
stance, be rejected. The evil may in general be easily detertcil by the marks of the fragile parts detach- 
ing themseh'es from every old nail-holc. This kind of foot, particularly in hot weather, breaks away till 
there is no room for the nails to hold ; when the horse ol course becomes useless. Sanderacks are also 
another evil to which the feet are liable ; and which should engage the attention in the examination of a 
horse : they consist of longitudinal Assures ; one only is usually present at once ; but that one if deep Is 
ftllly coual to produce lameness. The subject of the feet will be concluded by an observation on their 
geheraf appearance, well worthy of attention. The g>c should be directed to the degree and to the man. 
ncr in which the shoes are worn ; which will often save -nuch useles-s trouble in trying a horse. A stum- 
bling horse may be freuuently, nay commonly, diHccted by simply lifting up one fore foot : for the unequal 
paring away of the shoe at the toe, while the other parts remain good, is a full proof of his going un- 
safely and diggir^ hrs toes. 

©290. iJn u reviefo (f the conformation of the fore extremities, it may bo remarked, that whereas the 
hinder may be considered as more particularly coneemetl in impelling the machine forwards with its 
requisite Velocity ; yet, that upon a proper form and a true direction of the vmous component parts of the 
fore limbs must depend the stability, the truth, and the safety of the movements. Viewed anteriorly, the 
Ibre 1^ snouto Staud rathjgr widest at the uimcr part, inclining a little inwards below ; but when we view 
them they should present a perpendicular iVom the arm downwards : and the too should place 

itselrdirectly under the point of the snoulaer, as It is called. If the foot shouto stand beyond this, which 
is Setdom the caap, the aetion will be confined, for the iimb will have already passed over a iiolnt of its 
ground ; such a horse, boyrever, genehilly treads even, flat, and safe ; and, in pixpprtion as it stands in the 
direct linedowqwKfrds, he generally inherits these desirable projicTties, When nh foot stands behind the 
perptOKl^lar Une the deflect is considerable, by the remo'val of the centre of gravity too much forward, 
by whidii an inereasdd tendency to stumble and fall is entailed ; and as f his in gencrol acccmpanies a want 
Of extent IDid obliquity In thecmouldcr, so it likewise lessens the speed. 

6^91. Th^ hinder extremUieg. We have already descnl)^ the thigh, correctly so 



pjbTHB aoft«s. m 

* ^ Vt 

caU«ii»^wIiich is so eoncesM Uy mttschsirds freq^em^fttr ^^nape tfiis' coiisidi^on 
by w£k&& tlie part fbunediately bslow tt poptd(prly5w:iiv(|? tho naine of thigh, hut lyhich 
IS, xbsi 
(}!»1 ' 




and to brSalTlKo shock bf great 0xe 
of the body ; like tne knee, it #h 


ly below the leg, thigh coiiiropnly PsU*d| siui M 
^ oua), purposely to increase the extent of eltMnomiL 
[Thtay oe con^crcd as the most compleic gnq iinportO>ntJ|«Dt 
andod arid broad , for, ‘ 

Itself beyoncl 


, t should 

bflhelM)ck<^,dlid vhich lathe rgall . ^ 

ArhiUes inlfbited intott, acta with a lorigbr levGr,aiid withfagreater increase ol power rhh Jointla Jfbb* 
iect to sevefaYllhnbrtant diseases, which, in thtfexamlnatlon of ahorse^ require particular attentipu, wheM 
a soft pu^ aw^ng lls discovered in fhe^ply or bend of the hock (3), it is termOd i^maod sp»mh whfch Wild 
be noticed among tnfe diseases , It n. In fees, a similar enlargement with the winagaUs beftne meotlpneiL 
and what has been said on them equally applies to these When similar mucous capsi^ becotpe enlarged 
on each side of the hock, the enlargement receives the name of thorough pm A small bursal enlargenwiit 
' " — — ji^ack (5), and Is then called a oapulct , to all which what has 


IS sometimes found at the very 
been said on windgalls applies, i 
fere with the motion of the parts 


k a|iu 18 viJCii i^aueu o ugppuxvi^ ■ yv »sa ir^ 

/ to be deemed of ( onscquence wneti sb large aSto inl^f- 
ited with or nedr, or, ns indicative of an unaue portion of 
sometimes become strained or extended, and neat, Inflam 


work The ligaments at the bicHlgsbe sometimes become strained or extended, and heat, Inflam 
mation, and swelling follow, which » tHel||<Cflned a curb As rest or very mild treatment reducqs it. 
It IS not to be consideretl as of great doflsequence Ihe inner part of the joint at the ply (if bend, is some- 
times attended with a skin affhction similar to the mailcndcrs beture alluded to, and is called std/cfumrs (4) , 
but the most serious disease to winch the hock is liable, is a disease of the ligameiris of some of the tarsal 
bones. Sometimes one or more ot these bones, or the hgiments which unite mem, infl^e, and an 
exostosis or spltni is formed to detect the existence of this affection, the hocks should beattentivmy 
viewed from behind, when any enlargement in the spavin place (3, 4) may be easily detected. The me- 
chanism ot this joint will be further considered when we treat of the skeleton generally. 

6294. The colour of horses does not depend on their real skin, as withtnan, btit Upon an 
exterior beautiful covering which nature has givtui them, called hair, nevertheless, tlie 
hair is, 111 some measure, influenced by the skin, as light-skinneck-horses have light hair, 
and when the hair is hght, the eyes are usually so likewise hair presents many varieties 
of tint, so horses are said to be of vanous colours. Buflbn has conjectured that horses 
were originally of one colour, which he presumes to he bay , but such wild horses as have 
been seen, and which have been supposed to be pure originals, have not jusufied this 
opinion. This same author has divided Uie colouis of the horse into simple, compound, 
and strange or extraordinary. 

6295 The simple colouts are bay, chestnut, dun, sorrel, white, and black , ^ Is a ve^ 
among European horses, and admits of many shades, but is admirtnl in all there are bf^t toys, Wood 
bays, dark and dappled ba>s ,btoun bay is a i cry cbtccmed colour, and consists of bay and black in 
proportions in di^rent horses brown horses are highly prized , the darker varietiM 
Mautlflil tan markings, as about the murrle, &c they have rommonly also black manes and tails, witn 
legs and feet of the same hue, and it maybe here remarked, thit horses of lompot^ed colours, of 
whatsoever tint the mane and tail may be, will be found invariably formetl of one t^ 
colours , thus light greys, which are a comiwund of black and white, have often white manes and Uitt^ 
sorrels, again, which are tonncHl of white, with a small proportion of red, baft also frequenUy white raa^ 
and tails chestnut, which is also a very common colour, admits of almost as many shifts a^be bay, 
from the llghtMt tint to the decjicst tene Very light thestnuts have ftequen^ Strii lighter ^ites 
and tods, with mealy legs and light iect, so markei^ they are certainly 
durability, or pliancy of temper the Suffolk punch, however, may be considci^ in 
ception, although the true breed is hardly so light as those hinted at here ^ £2 

siderod. and with justice, as fiery in their dispositions , they are also more subjwt to 
horses of any other hue Dun is a colour that has several varieties , it is sometimes accompanied « 
white mane and talj, at others they arc seen even darker than the rest of the hair 

of deeper tint extelids along the back, winch is regarded by some as an indication of haidllpod a 
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Novr and then a ibtrd interferes: there are pies of all original colours with white, and aU are held ha 
cstlmatioa ^ 

Colour f aa a crUerisn qf mental and persomd qualittcSf is laid much stress on by many persons a 
and long ox|>erlcucc has shown that certain tints are usually accompanied by certain qualities of person or 
dispoHition. As a general ruJ& dark-coloured horses are cortauily the best ; but, as before observed, it b 
peculiar that black, as the darkest of all, should form an en^eiition to this rule. Light shades mipear un- 
favourable to strength and durability j they are also accompanied frequently with irritability and j^rverse. 
ness of temper. Something like a general law in the animal economy seems to prevail, to make white a 
distinctive mark of weakness Age, which>is the parent of weakness, brings witn it white hairs, both in 
man and in horses, and most other quadrupeils. The hair fonned after a wound has robbed a part of its 
original covering is often white, because the new formed surface is yet in a state of debility. It is likewise 
a fact well known among the observant, that the legs and feet when white are more obnoxious to disease 
than those of a darker tune. The Arabs remarks, that light chestnut horses have soft tender feet. It is 
the observance of these peculiarities that has at ^length guided our taste, and formed our judgment of 
beauty. With us much white on the legs is considered as a deformity, and is expressively called/cw/ marked, 
whereas pied markings in other parts are reckoned bcautifuL In Africa, however. Captain Lyon informs 
us a Muiierstitious dependence is placed on horses with legs and feet stockingeil with white, ft does not up. 
pear that climate has tlic same intluenec on the colour of horses as on that of other domesticated animals. 
In all latitudes in which the horse can live, he is black or white indiscriminately } but as he cannot endure 
extreme rigour, it is not necessary that he should vary. 

Sect. III. The Bony AnaJLomy or OsseBlUa S^hUC^ure of the Horse. 

6299. All qifodrupefls are formed on an earthy \!anedbone, ai^id the assembla^^e of 
bony parts is called a skeleton. Bones arc formed o"f earth and membrane (1881.) ; they 
are covered also by an investure called periosteum. The eartliy p^art is the last formetl, 
and consolidates the bones as the animal becomes fitted to exert all his powers. This 
dejiosit of earth in the bones appears to be hastened by any thing that permanently 
quickens the circulation : heat does this, and hence the human and brute inhabitants of 
warm climates come to perfection sooner than those of northern regions ; but they are 
generally smaller, for by prcternatnrally hastening the cartliy deposit before the mem- 
branous part of the bones becomes fully evolved or grown, they do not attain the bulk 
they would be otherwise capable of. Undue exertiun has the same effect ; and thus we 
learn why horses too early and too liard worked become stinted in their growth. Pres- 
burc likewise occasions an early, and also a preternatural ossification : in this way the 
parts of the sjjine which bear heavy loads present large masses of bone, brought on by 
tins cause alone. For the same reasons, horses early worked put out splints spavins, 
and other bony concretions. Bones are all of them more or less hollow ; within their 
caverns an oily fluid is secreted, called medulla or marrow', which serves for their sup- 
port, and that of the constitution generally. Tlie bones have nerves, blood-vessels, and 
absorbents. Bones are capable of reproduction, as proved by their uniting when broken ; 
and also by the yearly renewal of the antlers of the deer, which are not horn as in the ox 
or sheep, but pure lione. Bones are connected together by articulation : when such 
articulation is moveable, it is tcmied a joint. In some cases bones articulate by suture 
or indentation of parts, as in the skull. We shall consider, in succession, the anatomy 
of the h^^, trunk, and extremities. 

Subsect. 1. Osseous Structure of the Head. 

6300. The bones of the head are as follows Tlic occipital {fig. 830, between n & 6), whirb is the largest 
bone of the skull, in the colt is comixised ot sc\ oral pieces which unite by age j it articulates with the atlas {a) 
or first of the cervical or neck verlebrae. At its posterior surfare it is pertorated by a large hole, whirh gives 
passage to the spinal marrow. The two J rontal ho\ie% {b) unite also by age; and behind them Is IcKigcd 
the anterior and inferior portion of the brain A division of their bony surfarea forms two cavities cailed 
the frontal sinuses, which arq lined by the nasal membrane throughout. The sagittal sature unites these 
two bones. The remainder of the bones of the skull arc the two partvtniSf the two temporals, divided into 
a squamous and petrous portion, within the latter of whieh is situatcnl the internal ear; and to the former 
the postcripr or lower jaw articulates. Tlie spht notd and ethmoid bones are hollow and Irregular, serving 
to intersect aiiu attach the others ; and also to assist by their cavities in extending the pituitary or smelling 
membrane. 

6301. The bones qf the fare are ten pairs and two single bones The nasal (r) pair, within their union, 

hold the septum narium or long cartilaginous plate which separates one nostril from the other. These 
bones also greatly assist to extend the surface of the smelling organ. Ift the old heavy breeds, it was very 
roramon to see these bones arehed outwards j but In the improved brcedji^partjcularly in those approach- 
ing ftiH bloml, it is not uncommon to find them slig’'My curved inward. The fossae within these bones are 
the principal seat of glandoTBl. The two angulars form a considerable portion of the orbits of the eyes. 
The two malar, jugxil, or cheek bones occupy also a portion of the orbits, superior maxillary bones (e) 

dee the largest of the face bones, and contain all the upper molar t^h. I'he inferior or intermaxillary 
bones are wanting in man, in whom the face is short : these bories concur with the former in forming 
alveoli or sockets <br lodging the teeth. The supertor palatmes, the inferior palatines, the pterygfdds, 
the tsro anterior, and the two poMerior turbinated bones, with the vomer or plouEhshare, make up the 
romainbig fact'^ bones, with the exception of the posterior maxillary or tower javaibone (/), which on its 
anterior OtUO Is pierced to lodge the teeth ; at the uptier part it extends Uielf into two angular branches, 
each of Whipft ends In ivrb processes and an intermediate groove. The superior of these processes arti- 
rulatos with the upper Jaw. This bone throughout shows the most admirable mechanism ; the molar or 
grindingj^eth, on which most is dependent, and whose exertions arc greatest, arc placed near the centre 

i and as the vppex jaw in most animals is fixed, or nearly so, it was necessary that the lower 
sve considerable extent of motion for the purpose of grinding ; and H la accordingly so farmed 
ift of motion In every direction. The os hyo\des Is a bone situated wifl^ the head at the root of 
, to which it serves as a support, and for the attachment of muscles. 

_,.c teeth of the horse ar® the hardest and most compact bones of the body. There are usually 
dwwnjf of them id the hoite, ai(d there are thirty .six in the maro; in which latter the tushes are usually 
'^wanting. In anatomical language, they are divided into incishrei tqspidhti, and molkres, or accordina 
lo language of farriers and horsemen, into twelve nippers {fig. 8:^9. a, b, c), four tushee and 
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tw^ntr^lWgrMeri, which numberi arc equally divided hctween the two jawa The teeth are Imerted fntd 
ludratations or sockete between the bony plates of the Jaw, called alveoli, by coiic-Jbikc roots. The bodies 
principally comnoscd of two substances, one of the nature of common bone, giving bulk 
and iori»y and one of ektreme hardness, called enamel, placed in man and carnivorous animals wholly 



fi303. TAere are two sets of teeth, a tomporaneous or milk set, and a permanent or adult set, in which 
wise provision man and n^ost brutes participate 'J'he milk set ate some of them, as the molars, apparent 
at birth ; tliere being usually six grindcTs in each jaw, three on each hide in the new-born foal, and wiiieh 
number of this set is never increabcd. The iiippiTs begin to appear boon after birth, and follow a regular 
order of succesbion until the animal is three or lour months old , at which time he liegins to leqiiirc su{). 
port from herbage as well as milk '^I'he tempor.uicous bet remove gradually one after another^ had they 
all been displaced at the same tunc, or even had several of them fallen out together, the ammal must 
have hiillbred great inconvenience, and p(*rhaps have been btarveil. 'I’his removal, wliu h commeneos at 
the age of two years and a half, and ih completed between the fourth and fifth year, is efleeted by the 
action of the absorbents on tlicir fangs, and ajipcars to be oecabioncd by the btimulub of the pressure 
rcceiveil tVom the growing teeth under them. Vor although thebe two .sets appear w Itli an interval of 
some years between them , yet the rudiments of both are formed at nearly the same period, and both 
sets may be thus seen in a dissected jaw. Regulated by the stimulus of neccbsity, as soon as the tem. 
poraneous set falls out, the permanent appe.irs : and that such appearance follows the iieeobsity is 
evident ; for a premature or accidental removal of the colt’s teeth ib soou followed by the appearance 
of the others. Dealers and breeders, aware of this, draw the milk teeth to make their colts appear as 
horses. It was neccbsaiy there should be two sets of teeth ; for, as they grow slowdv in pioportion to 
(he jaws, had there been but one only, the disproportion of growth between the teeth and jawb must have 
separated them. 

6304 The forms of the teeth vary more than their structure. The incisive or nippers arc round, which 
is favourable for the pressure they undergo; the upper more so than the lower. On the upper surfaec a 
hollow is seen in the young tooth, which, not extending through the whole subbtunce, naturally w'cars 
out with the wear of the tooth ; and as a considerable degrt'e of regularity occurs in this wearing away 
in all horses, It has gradually settled into the general cnteiion of age. 1 he nippers ore not all of them 
exactly similar : the corner teeth diflhr most in being nearly triangular, and iu having an internal wall 
or siilc, which does not became level with the rest until long after tiiobc of the others. The cubpidato 
tusks or tushes are permanent, appearing at about flve yearb or rather earlier ; those in the ftont jaw arc 
usually nearer the nippers than those below. Each prebcnts a slight curve, which follows the dircction^^f 
all the canine or pugnatory teeth of other Mainmkiia. The poiiiteti extremity wears away by age, leaving 
merely a buttonea process, which may serve as a guide to the age when a horse is sustiectcd (o be Ilishoped, 
as It is called, (Vom a man of tliat name who was peculiarly dexterous jn imitating on old teetli the dis. 
tlnctivc cavity of youth. The molar wr grinding teeth are stronger in Ihe upper than in the lower jaw ; 
Which was necessary, as they form the fixed point in the process of grinding. The upper surface presents 
nearly a long square, indented from the alteration of the enamel with the bosy portions ; aud as the in- 
tcripr or upper teeth hang over the posterior, so the ridges of the one set are received into the depressions 
of the other. 

6305. Jrear (f the teeth, l^e teeth, in a state of nature, would probably present a surfare opposed to 
each other for masUcatloi], to the latest period of the most protracteil life ; but the removal of the animal 
from moUt food to thgl which is bard and drv, must cH’Casion an unnatural wear in those organs ; and 
hence, although the t^A of the horse, even fh a domesticated state, are not subject to the canes of the 
human : yet the grinders arc liable to ikeome thus injured hy continued exertion. In the young or adult 
horse, the upper and under grinders do not meet each other horizontally ; on the contrary, they have 
n^urally ah IncUnatiou obliquely inwards ; and those of the upper Jaw present small spaces between each 
o^er, wnlle those of the lower are more continuous : by which means, as tho food, particularly its inter, 
runted portions, as grain, becomes ground, it falls witlvn the mouth to he rcpkiccd under tlic grinding sur. 
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£u», if necosMury, by the joint actiw of the tongue and muscles of the che^ This Mrangement becomes 
in a great mcasure^ustrated in (dd horses, by > the superior wear of the inner surface of the upper 
grinders, as well as t^Uie general misapidication of the surfaces of both upper and under teeth, by con- 
stant attrition, when worn down n^ly to the gums. The unfortunate animal feels sensible of this, and 
endeavours to remedy it by throwing tpe wear on the outer edge, by an inclination of the lower jaw and 
of the head in general ; and which is so particular in its tsppcarance as to engage the attention of the 
by-standers. This defect may be in a considerable degree remedied by casting the animal, and having 
opened and wedged the mouui so as to keep it so, removing the inequalities with a well tempered con- 
cave die, as muen as may be. When tho defect is considerable, and the horse is mild and quiet, it is 
better to file the inequalities every day, which will gradually but cfi'ectuallv wear them down. It how- 
ever happens, that the inclination thus to wear is commonly resumed, and gradually the same loss of 
nutriment takes place: In which case, soft moist food, as carrots, mashes, soiling, or grazing, must be 
substituted for harder substances, and if corn be actually necessary, let it be bruised. Whenever an old 
horse betrays symptoms of want of condition, pr weakness, and emaciation^ that neither his mode of 
feeding, nor his ratio of work will account for, and particulaily if whole grains should be found in his 
dung, nis teeth should be examined carefully. This undue wearing of the teeth occasions another evil 
often, which is ulceration of the cheeks, by reason of the projecting ragged surface of the uneven toeth, 
which can only be remedied by the removal of such portions. These progecting portions are called by 
farriers wolves' teeth. 

Subsect. 2. Bony Anatomy Trunk. 

6306. The trunk of the skelclon consists of pelvis, and the thorax or 

chest, composed of the ribs and sternum. ^ 

GJ07. The bony column called the spine is made up of seven cetvlcal, eighteen dorsal, six lumbar, and 
five sacral v^rtebree, with the addition of thirteen or fourteen small tail-boucs. The spinal bones are 
thus divided on account of the varieties they present ; they have, however, some characteristics in com. 
moil. Each is composed of a spongy bony b<Mly, with protruded points called processes, which processes 
unite, to fonn a hollow through which the spinal marrow is transmitted ; and by some of these processes 
the virtebne arc artic'iilated with caeh other, as well as by their bodies, by whieh their strength as a 
column is much incrcaseil. Though but little motion exists between any two vertebra;, yet the flexibility 
of the whole spine is considerable. 

6o08. The ccivicat or neck virtebree (g, A) are called, by farriers and butchers, the rack bones. It is 
remarkable, that, let the neck be long or short, the number of bones is the same in most quadrupeds. 
I'he first and second differ from the rest in figure, and present some other peculiarities. The first is the 
only one of them to which the great suspensory ligament of the neck does not attach itself, which would 
have interfered with freedom of motion. It articulates with the second by rcix’iving its tubercular pro- 
cess within it, and from which process the second of these bones has been called dentuta. Between these 
two neck bones is situated a furt, where the spinal marrow is exposed from any bony covenng j at which 
part butchers plunge a pointed knife into what they call the pith of the neck, when they want to kill their 
animals instantaneously, and without eifustou of blood ; whence it is culled pithing. The remaining five 
neck bones are not very dissimilar from each other. 

6309. The dorml vlUebrce (y) are now and then, though rarely, nineteen In number ; they do not differ 
materially ftom each other, but in the length of the spinous processes of the first seven or eight. It is to 
these elongated spines that we owe the height of the witJiers; and ns the intention of these parts seems 
principally to serve as le\ ers for the iruiscles of the baik inserted into them, so we can readily understand 
why their increased or dii'iinished height is favourable or unfavourable to progression. These like the 
former articulate with cai h other by processes, as well as by the anterior and posterior surfaces of their 
bodies; between each of which is interposed a substance, semi-cartilaginous m its structure, which is most 
compressible at its sides, these permitting the motion of the spine. 

&ilO. 7'hc su luaibar vCitcbue differ from the foregoing in having n longer body, and very long trans. 
verse processes to make up for the deficiency ot ribs in the loins. These bones often unite by the pressure 
of hOi-ivy weights, and sometimes spontaneously by age, and thus we need not be surprised at the stiflliess 
with which some old horses rise when down. 

631 1. T/feJivc sacral vt'tebne (*) arc united into one to give strength to the column, and to serve as a 
fixed support to the pelvis, or basin, with which it is intcrwedged. From this detail it will appear how 
admirably this spinal column is adapted to its important functions of serving as a flexible but powerful 
support to the niachine; and how by the formation of a large forkmen within the substance of each 
vi'^rtebras a bony canal is offered for the safeguard of the spinal marrow, from which, through lateral 
Openings in these vdrtebrsc, the spinal nerves are given off in pairs 'fhc jtelvis or basin (2) is com|>osed of 
the skerum, the two i^ssa innominkta and c6ceygis The t'ma tnnominula in the fcctal colt before birth 
are each composed of the ilium, the Ischium, aud the pkbis, all traces ot which division are lost before 
birth. The uium is the most considerable, and forms the hnuiuhcs by a large unequal protuberance 
which, when very prominent, occasions the horse to be calletl ragged-hipped. The next largest portion 
is the ischium or hip bone, on each side It forms a part of tlic cotyloid cavity, or cup for the thign bene, 
and then stretches back also into a tulx;rosity which forms the points of the buttocks. The pubis or share 
bone is the least f«f the three : In coniunction with the former it forms the acetiUmlum or cup-like cavity 
in which the head of the thigh-bone lodges. The pelvis or basin is attached to the sacrum by ligaments 
of immense strength ; but it has no bony union, by which means, as in the fore extremities, some play is 
given, and the jar of pure bony connection is avoided. The Ossa cdccygis, or bones of the tail, vary from 
eight to sixteen, but arc very commonly thirteen or fourteen. 

6312. The thorax or chest comprises the sUTiium or breast bone, and the ribs. The sternum (to) of the 
borse IS Inclined like the keel of a ship, to which the nbs arc attached by strong ties. The ribs {xsf) are 
Usually eighteen to each side, of which eight articulutc with the steinum, and arc called true, wliile the 
remaining ten, uniting together by intervening cartilages, are called false ribs. The centrals are the 
Imigest, those anterior, as well as posterior, are less so : the first is placed perpendicularly, the second 
leis so; and their obliquity, as well as dimensions, increase as they advance, so as to enlarge the chest to 
an almost circular form, wnich is the most desirable; but when they are less arched, the belly partakes 
of the defect, and a flat-sided hor^e is commonly a bad carcased one also. 

f * 

Subsect. 3. Bony Anatomy of the Extremities. 

6313. An examination (f the bony parts of the limbs excites our admiration Rt the 
wonderful mechanism displayed in tlieir formation : osseous portions also present tbem- 
selyel^ •which may be regarded as principally subservient in keeping up tliat vast chain of 
continuity and similarity observable throughout ]|»Tature's works, 4^ the following ex- 
piffliiRttpn we shall have occasion to notice several of these* 

Thesc^ula or shouldar blade {k, 1), is a broad, flat, and rather triangular bone. It is very ttnlike 
mhuman scapula, having neither acromion, coracoid, nor recurrent process : neither is its situation at 
the human Made bone applied to the back; for, in this instance, the horse may be sakl to 
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have no proper bftck, but to be made up of ildes and ebeal. In mail, the scApuh ii in a direct anglb with 
the htmerus, but in the horse it does not pass out of the plane of the arm. Its sHperior surfttoe ti fui^ 
nifihea with a considerable cartilage (/, m), by means of which its surface is augmented without ireighi; 
The posterior surface ends in a suporneial cavity called gk^noid, which receives the head of the bhmertis 
or arm bone. It is divided in its upper sur%ce by Its spine. The shoulder blade, as has been already 
shown in the exterior conformation, has neitner bony nor ligamentous union, but is held in its situation 
by very powerAil muscles, as the scrrhtua major, pecmrhlis, and othera Its usual situation M to a plane 
perpendicular to the horizon, at an angle of thirty degrees; and it has a motion in its greatest extent of 
twenty degrees : hence, as it does not pass beyond the perMifdit ular backwards, so the more oblique its 
natural situation, the more extensive ar» its motions. 

6315. The Aimerus or arm bone (m) is so concealed by rnHscles as to be overlooked by a cursory ob. 
server, and hence the radius or next bone is popularly called the aim. It extends from what is called 
the point of the shoulder, but which, in fact, is a protuberance of its own to the elbow, forming an angle 
with the scapula, and extending obliquely bac*- wards as that does forwards. Near its upper extremity it 
sends off a very powerful head to artirulate with the shoulder blade. The motions of the hhmerus 
necessarily confined to a removal hrom its inclined point backward to the perpendicular line of the body 
Whqn this bone is too long, it carries the fore legs too much under the aHimal, and it this defect is joined 
to a shallow upright shoulder, the evil will be increased. It, however, fortunately hajqiens that both the 
angle and extent of these two parts arc usually regulated by each other. 

6J16. The fore-arm {nn, oo) is composed of the radtus (oo), and an appendage united to it, whicli, in 
man and some animals, forms the ucMtCnn), but which, as the leg of the horse requires no rotatory 
motion, was unnecessary in him./, iili^^\bowcver, to keep the link of resemblance in alt her children 
of the higher order. Nature has strems^out a large process; which in the c<iit is realty distiiiet, and 
may then deserve the name of fibias atut iu the adult norse unites with the rhdiiis, and serves as an 
aCtaclimcnt to muscles. On the slightest inspection of the .skeleton, it will appear how much the 
motions of the fore leg must deiiend on the length and obliquity of tins process ; which, acting on the 

S rincipte of a lever in the extension of the arm, nuibt ncccssArily, ns it is either long or short, make all 
lie dilfcrencc lictwcen a long and a short purchase. The breadth of the arm, as it is called, at this part, 
will, from this reasoning, be seen to be very imiiortant. This bone articulates with the knee by its in. 
fenor portion. 

6 117. The edrpus, or vnist, called the knee ( op), is composed of seven bones, whose principal uses appear 
to be to extend the surface of attachment of ligaments and tendons, and by their interTuptioni to lebscn 
the shocks of progression. It may be remarked that all hoofed quadrupeds have the anterior extrcmJllcs 
permanently in the state of pronation, or witii what is called the hark of the wrist turned outwards. 
The carpal bones articulate with each other, and have dhc investing capsular ligament, by which m6ans 
the smallest wound of the knee which penclrates this ligament has the effect of opening the whole joint ; 
hence the quantity of synoiia or joint oil which escapes in these coses, and hence also the dangerous con. 
sequences which ensue. 

6,318. The metacarpus (qq, rr), canons or shank, is formed of one large metacarpal bone (y), and twb 
small ones (r). Here the wide iialm of the human, and the paw of the digitated animal, is formed into 
one solid cylindrical bone, and two small additamenta, called splmt bones; which are united with it by 
strong ligamcutary atbichmcnt, convertwl by age into a bony one Although these additions may some, 
what increase the surface of attachment, their principal use appears to be to keep up the connection with 
the digiti, of whicli they appear the rudiments. In the cow there arc no splint bones, but the uniformity 
is more perfectly kept up by the divided hoof: in her, therelorc, the canon branches at its Inferior sur- 
face into condyles for the recejitioii of the two claws. 

The pastern (/ 1). The rest of the extremity below the canon, consists of one phalange only, com. 
prising all the mechanism, and a double portion of complexity of all the phalanges of the digitated tribce. 
Four bones enter into its comiiosition with two small sesamoids {ss) to each fetlock; placed there not 
only to act os a spring and prevent concussion, but to throw the tendon of the foot which runs over them 
farther from the centre of motion. The iMstcrn bone is situated obliouely forward, and on this obliquity 
depends tlie case and elasticity of the motion of the animal ; nevertheless, when it is too long, it requires 
great cfTorts in the tendons and ligaments to preserve it in its situation ; and thus long-jointeu norses must 
be more subject to fatigue and to strains than others. 

6320. The lesser pastern or coronart/ hone (r,»») receives the great pastern, and below cximnds into a 
considerable surface articulating with the cotlin and navicular Ixmes. 

6321. The cqffin done iw) farms the thud phalange, and corresponds in shape with the hoof It is 
very porous, and laterally receives two prominent cartilages. It is around the outer surface of this bone 
that the sensible lamintc are attached ; and the inferior surface receives the flexor tendon, 

6322. The navicular nut, or shuttle bone, is situated at the posterior part of the coffin, and unites with 
that and the preceding bone. 

G323. The posterior extremities differ much from live anterior^ not only in their superior 
strengtl], and In the different lengths and directions of the parts, but also, in some degree, 
in their uses. 

6SS4. Tbefbmur, or thigh bone (3, 4) is the largest of the body, its vast indentations and risings, almost 
peculiar to It, show the great stren^h of the muscles inserted into it It articulates with the acetabulum 
or hip joint by a strong head called the whirl-bone. In this situation it is held not only by a powerful 
capsular ligament, and still more powerful muscles, but by an admirable contrivance resulting firom a 
ligamentous rope, which springs immediately firom the middle of its head, and is firmly fixed within the 
socket of the joint In its natural situation it is not perpendicular as the human fbmur, but inclines to 
an angle of about forty.fivc degrees. This bone presents large protuberances for the attachment of very 
powerful muscles cailra trochanters. Throughout it exhibits a mechanism uniting the combined qualities 
of celerity and strength unknown to other animals. The inferior end of this bone is received by Its 
condoles into depressions of the tibia, while the patella, or knec.pan, slides over the anterior portiens of 

63^. The patflla (5), which is by farriers called the stifle, is nearly angular, and serves for the insertion 
of some of the strongest muscles of the thigh , which arc then continued down to the leg. It thus appears 
to act as a pulley. 

6326. The tibia or leg bone (6, is flsualty, in horsemen's language, called the tliigh. It is a bone formed 
of a large epiphysis, with a small attached part called the fibula (7), a long body, and an irregular inferior 
end, adapted to the peculiarities in shaiie of the principal bones of the badk, with which it articulates. 
I'be obliquity In the situation of this bone corresjionds with that of the ffemur, being as oblique back* 
wards as the former is forwards. The length of the tibia Is a prominent character in idl animals of quick 
progression : in this respect it corresponds with the forc.arm, and the remarks made on that apply, 
with even more force, to this'— that length is advantageous to the celerity, but less so to the ease, orlkhe 
motion. ’■ • 

6327. The fibula (7,7) forms a prominent instance, in common with the splint bones, of what was re* 
marked in the outset of our osteofogical detail of the extrcvnitics— that many parts, whose uses were not 
apparent, would be found to be organs of harmony, placed in the body to prevent interruption to the 
cmnpleting the general plan of animal organisation. In this way the fibula appears but a process spring* 
ing the posterior part of tiie tibia, forndiig but the rudiments of the humar bone Of that ndma 
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In the ox it is wanting ; in the dog and cat, as requiring numerous motions in their limbs, it is, on the 
contrary, perfect. 

riJ2& The tdrsus, or hochqftht, horse (10, 10), is a striking instance of the perfbet mechanism displayed 
in the bony structure of this admired animal. It is formed by an assemblage of six bones, and sometimes 
of seven ; while in the ox, sliecii, and deer, there are seldom more than fiva Between these bones there 
is little motion, yet there is sufticient to give a spring to die parts, and to preserve the Joints iVom the 
ciTects of shocks, &c. As the human anatoiny is generally received as the standard of comparismi, we 
must, in order to a proper consideration of the nock, consider it as the instep and heel ; and all the parts 
beyond it as the foot. The human tarsus, t.nd that of some beasts, as the monkey and some varieties of 
the bear, makes a right angle with the tibia in standing or walking; but, in the horse, the hock makes 
an oiien angle with the tibia, and is far removed from the ground In him, and the greater number of 
quadrupeds, all the bones, tVom the hock downwards, are much elongated, and form a part of the upright 
pillar of the limb. In the horse, therefore, the point of the hock is the true point of the heel, and, as In 
the human figure, the great twisted tendons of the gastrocnbmii muscles arc inserted into it : but the 
appi'llation of tbndo Achilles would be too forcetl here A broad hock, as already observed In the exterior 
conformation, may be now still more plainly seen to be very important to strength and sliced ; for the 
longer the calciineum or heel bone of the hock, the longer must be the lever that the muscles of the thigh 
act by ; and a very slight increase or diminution in its length must make a very great difibrcnce in the 
power of the joint. It is by this tendon acting on this mechanism, that, when the animal has inclined 
the angle between the cauun and the tibia, or, in other words, when the extremities are bent under him 
in the gallop or trot, he is enabled to open it again. The bones of i.he hock, like those of the knee, are 
united together by strong ligamentous fibres ; and it is to an inAgounxtkm of those uniting the calc&neum 
and cuboid bones, that the disease called ciirh is to be attributed; and to a similar inflammatory afil'ction 
ot the ligaments in the fVont of the hocks, that spavins of the first stage arc ow’ug : in the latter stages 
the periosteum and bones themselves become affei'ted. The remainder of the bonc& below do not differ 
so essentially from the corresponding bones in tlic tore extremities as to need an individual description. 
It may, however, be remarked, that the hinder canon or shank bone is longer than the fore, and that the 
pastern is also the same, but is less oblique in its .situation ; by which wise provision the horse is enabled 
to elevate and sustain his body entirely on his hinder parts witJiout danger; which would not have b^n 
the case if the obliquity of those parts hud been considerable. 

SunsECT. 4. General Functions of the Hony Skeleton. 

(1329. The skeleton of the horse must be considered as a mechanism of admirable wisdom and contrivance, 
which having considered in detail, we oflbr the following summary of its functions generally as a whole. 
It will be fouiuUo present nearly a quadrilateral figure, h.aving an inclniefl cylinder resting on four sup- 
poi ting pillars. The S}>nial column, as the inclined cylinder, serves as a base for the soft parts, and is 
found not truly horizontal, but dqiping downwards over Ibe fore legs ; by which the propeUing force of 
the hinder extremities is relieved by the maximum of strength thus transferred. The increased weight 
of the hinder part of the cylinder is admirably counterpoised by the head and neck, winch arc projected 
forwards ; by these ine.nis leaving the line ot direction near the centre of the whole. The length of a 
cjliiider may be such as not to sujiport its own w’cight; N.iture, therefore, ha.s limited the length of the 
spines of animals : lienee, eiieribus paribus^ a long.backed horse must be weaker than a short one ; and 
thus, likewise, small horses can carry proport lonably more than larger ones. The four pillars which 
support this cylinder .are not periiendicular partially ; but they arc so totally : for a peqiendicular drawn 
from their common centre of gravity will be found to fall nearly in their common base, by which means 
they are supported ai firmly as though their individual axes had been in a line per^ndicular to the 
horizon. Had they been ;x*riiendicularly opposed to each other, there could have been but little ola."!. 
ticity.and consequent ease in motion ; every exertion would have proved a jar, and every increased effort 
would have produced luxation or fracture. To increase our admiration of this mechanism, we need only 
tuin our attention to the contra-disposition of these angles in the lore and hinder supporting pillars. 
Had these angles presented themselves in the same dircdion, the body must have been precipitated for. 
ward or backward ; but each offering a counteraction to the other, the body is hrinly sustained within them. 

6J.T(). The bony masses aie operated on by musdes, for tins deviation from a perpendicular direction in 
the various pony portions of the limbs must necessarily have powers to coricct it, which is effbeted by the 
miKscles; and wherever the angles are found most extensive, the muscles will be found proiKirtionally 
strong and large. I'his muscular exertion, to counterbalance the angular imlinatioii, occasions fatigue; 
as the set of muscles immediately employ wl becoming weary, the animal is obligini to call another set into 
action, which change is neccs.sarily more or less fUMjiiciit as the animal is weaker or stronger. 

t)‘331. The extent qf the action oj th * bony portions oj the eAtreinilies is the proiliice ot the length and 
directum of the various parts entering their composition, and of the diflhrent angles they are capable of 
forming; as progression itself i> effected by these angles closing, and suddenly cxtemimg themselves 
again. The force of the action arises from the direction of the component parts of the ankles, in combin. 
ation with the agency of the muscles. The repetition of the action is dependent on the muscles alone ; 
but as the original action arose out of the length and direction of the parts, so it will be evident that in 
every subsequent repetition, it will be more or less extensive, as these are more or less perfect in their 
lormatlon, even though the muscular exertions should be the same; thus, some strong animals cannot 
move so fast as others with less strength, us the cart-horse and racer, or greyhound and mastiff; 

The bony mechanism of the fore and hinder extremities presents some differences. That of the fore 
limb maybe said to exhibit altogether a different character. The loio.leg bones are much less angular, 
and appear framed purposely to receive the weight imposed on them by the impulse of the hinder limbs. 
This weight they arc destined to sustain, until the elevation is forced on them by the tendency the general 
inclined mass has to meet the ground, or to f.nd its common centre in the cartn. 'fhe fore extxeimties, 
under this view of the matter, could nut have been ; •.iceil witli equal wisdom in any other situation, nor 
have taken any other form. The hinder exlrenntics having less weight on them, and at no time bearing an 
increase of pressure, as the fore do by the impetus coinmuinc.ited from behind, are much more angular; 
andwbeir angles, by being thrown into a backward direction, afford the necessary impetus for the projection 
of tlie body forward. Tills important operation of impelling the mass being almost wholly dependent on 
the hind extremities, as that of sustaining it is pnnciiially confiiicil to the fore extremities ; so the former 
are also much stronger in point ot muscular apparatus; by which their angles can be advantageously 
opened and closed with superior effect in progression. 

Sect. Iv. Anatoiny and Physiology of the soft Parts. 

' 6333^ We shall include under appendages to boncj the muscles and tendonsi blood- 
vessdls^ absorbeutS) nerves and glands, integuments, head, ear, eye, nose, mouth, deck, 
chest, abdomen, organs of generation, and the foot. • 

Subsect. 1. ^Appendages to Bone, the Muscles, and Tendons. 

6334, The appendages to bone arc cartilages or gristle^ periosteum, medulla or marrow, ligament#, and 
lynovfa or joint otL 
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6335. Car^ilaga ^ of t^ree kinds^articu^i' (18874 ^hfeh cover the eads of the boDCS by a thin taypr» 
enabUnff them to slide easily on one anotlier ; non-atiieulari or snch as are placed between bones im- 
mo veabTy joined ; unattachedt as those of the ears and larynx ; and temporary ^ as the ends of bones In very 
young animals before their earthy deposit is completed The general nature of cartilage is smooth, 
white, solid, clastic, and hard. 

6336. The peristeum }s a genexal uniting n^probrane to bones and their appendages (188S.) ; on the skull 

it IS called Dcr/crclnium ; when it covers ligaments, ; and p^chdnehrium, when it invests 

cartilage. Its uses appear to be to fbinish vessels to the boneSk It Is little sensible, except under inflam- 
mation, when it becomes highly so. 

6337. Medulla, or marrow, is a soft fatty substance denositefi m the cavities of boncx 

6338. Ligaments (1891.) are close, comtiact, fibrous substances, of immense strength in the horse, neres. 
sary to bones as a connecting medium ; ligament is also a common membrane in every part of the body. 
Ligament is considered Inelastic ; there are, however, many exceptions, of which the cervical and meta. 
carpal and metatarsal are instances. In some cases they are semicartilaginoux The susiien^ry ligaments 
attach and suspend parts, as that of the thigh b'<nc tosits socket, &c. CapstUar ligaments surround the 
two opposed ends of Jointed bones, and form a eomplete Cjivity. 

6339. The synbvia or joint oil, licing secreted fi-om the inner surface of the capsular ligaments, fills up 
this cavity, and afibrds a slippery medium, which enables the bones to slide readily over each other. 

6340. Muscle is that part ol the body of the horse which we term flesh, to distinguish it from skin, gristle, 
bone, ligament, &c. Muscles appear composed of bundles of reddish fibres, tlic ultim.ate division ot which 
It Is impossible to trace ; and as the motions of an animal arc very various, and as almost all motion is 
operated through the agency of the muscles ; so the peculiar shape they take on is \ery varied, 'i'o the 
generality of muscles, particularly to thoic euding in wncs, is added a portion of a very ilid'ereiit nature, 
called tendon. 

6341. Tendons are inscn.sible, inelastic^ tough, fibrous substances, of a whitish colour: expanded into 
thin layers, they are called aponeuroses. The tendons are eminently useful to muscles, diunnuhing their 
size without decreasing their .strength. What woulil have become of the light elegant limb, had the large 
muscular masses been continued to their terminations below in equal dimensions? Muscles are highly 
vascular, as their colour testilies ; but the tciidoiit are very little so, hcncc llioir powers of life are very 
different : one can regenerate itself with ease, tiic other with extreme difficulty, luc muscles abo possess 
a large share of' nerves, and coiiiicquently of sensibility and irritability, to which projicrties the surprising 
phenomena they exhibit must be attributcii ; while their extreme vahcularity furiushes them with powers 
to keep the energies requisite for thofec ageiuMcs. They contract and sliortcn at pleasure, acquire a power 
of acting dependent on tlieir situation, and can change the fixed for ttic movable point, and vice versa. 

6.34!!^. Mmcles are voluntary and involuntai tf. Tiic former are immediately under the influence of the 
will, as those of the legs, eyes, mouth, ^c. Involuntarf' muscles are such a& arc not under the guidance 
ot the will, and whose functions go on without control, as the heart, the respiratory digestive mus- 
cular organs. Musetes are many of them covered liy a cclluUir or membranous covering, culled jdseta, 
and their tendons by another, but stronger uivcsture, called rluca or shealh. At the tendinous extremity 
there is usually a capsule containing a quantity of lubncatiiig mucus, the diseased increase of which forms 
what is tcrraca windgalL 


SirnsECT, 2. Blood-vessels of the Horse* 

6313. The arteries are long membranous canals, composed of three strata, which arc called titnicof or 
coatSt as, an external elastic, a middle muscular, and an internal cuticular. Kach of these coats is the 
cause of some imp<irtant phenomena, as well in disease as in Iieallli. I'he clastic power enables them to 
admit a larger quantity of blood at one time than another, and tiuis they arc turgid under inflammation : 
by this also tliey can adapt themselves to a smaller quantity tlian usual ; otherwise a small lioiraorrhagc 
would prove fatal. The muscular tunic appeals to exist in much greater proportion in the horse than in 
man, and tins accounts for his greater tendency to Jiiflammation, and also why infiammatory affections run 
to their terminations so much sooner in the hor<«c than in man. The arteries graiiually decrease in their 
diameter as they proceed from the heart Our knowledge of the terminations of these vessels is very 
confined ; we know they terminate by anastomosis, or by one brancli uniting with another. They ter- 
minate 111 veins, and they terminate on secreting surfaces, in which case their contents become changed, 
and the secretion appcMrs under a totally different form. Another common tcrniination of tlie ai tones is 
by exhalant openings, by which sweat is produced The use ot the arteries is evidently to vonvey blood 
fVoui the heart to different parts of the body, and according to the part the artery proceeds from, or pro- 
ceeds to, so does it receive an appropriate name 

6.344. The aOi ta is the principal member of tins system. Onginatinjr from the left ventricle of the heart 
it soon divides into tw'o branches, one of w’hich, the antcuor, or aorta ascendens {Jig. ^3.'}. p), proceeds 
forward to he divided into two principal divisions: Wxq cat otids liy which the head is fiirnished, and 
the axillartcst by which the fore limbs recene their blood, under the names of humeral, radial, and met.i. 
carpal arteneaj and the/ioxfiTior, ox aiiita dcscendcns (o), which is distributed to tlic trunk and hinder 
extremities. 

6345. The pulmonary artery is a trunk of five or six inches in length j arising out of the anterior ven- 
tricle of the ncart, and continued by the side of the a6rta. It soon divides and enters the lungs, through 
which it ramifies. 

6.346. The veins are also membranous canals which begin where the arteries end, and return that blood 
which has been distributed by their means. They have less solidity, and jiossess two tunics or coats only. 
They usually accompany the arteries in their course, but aie more numerous, being wisely divided into a 
superficial and a deep-seated set, to avoid the dangerous effects of interruption. To prevent the return of 
the blooti they arc furnished w ith valves also. 

6347. The original venal /n/ 7 iJis qf the horse are ten in number; the anterior cJiva, the posterior chva, 
ftnd eight pulmonary, to which may be added the v^na pdrtce. 

6348, Tm vena cava pasbcs out of the heart by two trunks firom separate parts of the right auricle. 

The anterior, or chm asct'ndens {Jig. 833. n), opposite to the first rib, divides into four principal trunks ; 
two axillarics, and two Jugiilars, Qig. 833. r). The axillaries furnish the fore limbs under the names^ the 
humeral, the, ulnar, and the mctacarpals. The jugulars (r) run up one on each side of the traclwato 
return the blood of the head. The posterior, or cava desc^dens (o), returns the blood flrom the body and 
hinder extremities. ... 

63^. The Vena piirt^ is formed fsom the veins returning the blood from the viscera, which, uniting to 
enter a sac of that viscus, are ramified through all parts or the liver, where the blood having undergone 
some remarkable alterations is returned by the vtna hep^tica, and enters heart by the posterior c^va. 

6.350. The blood is a homogeneous Jluid, contained in the heart, arteries, and veins, and constantly 
circulating through the whole body. It apiicars formed with the body ; is red in the arteries, and purple 
in the veins, llic component parts ot the blood are the cr^or or cofVgulum ; the coagulable lymph, 
fibrin, or gluten ; and the sferum. The coagulum is comiioscd of red globules, whose intensity of colour 
is less in the horse than in man. A red colour is not necessary to the essential properties of blooiL bm. 
ing the blood of 8om% animals is white ;*anU even some parts of the horse’s body arc furnished with 
colourless blood, as the transparent part of the eye, &c.- Ihe coagulable lymph or fibrin (1941.) appears 
the most essential part of the blood, and that from which all the partf^are formed. The sferum seems to 
dilute the whole. The quantity contained in the body is uncertain ; young animals possess more than 
older, and hcncc bear bodily injuries better. It is less in quantity in fkt than in lean animaU ; and iu 
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domesticated than in thos^ which tun wild. An animal will lose one fifteenth before he dim A hbrie 
lost forty.four ix>unds without apparent injury. Probably the quantity contained in the bodv may vary 
according to circumstances : between one eighth and one tenth of the whole mass is a Air medium. 

0351. The fnUse, From the contraction of the heart and consequent dilatation of the arteries to recs^Ve 
the bloodi and pass it onward to all parts of the body, which is called the diastole ; so a dilatatioil of the 
heart and contraction of the arteries necessarily occurs, whi.'*h is called the systole ; and these two caUteS 
operating alternately produce the phenomena of circulation. The momentary increase in capacity in the 
diaincter of the artery is called the pulse. As there is seldom disease present, without some alteration iif 
the circulation also^ so the pulse is attended ;io as an indication of health or disease. The circulatitm being' 
carried on over the whole body, the pulse may be felt universally ; but some situations are more favourable 
than others ; aa the heart itself, the pasterns, at the root of the ear, &c. : but the most convenient of all 
is at the branch of the posterior jaw, where the maxillary artery may be readily detected {dg. 833. t). 
The natural pulse in the horse is about 45 beats in a minute ; in the ox the same; in man 7a; in the 
dog 90. When the pulse is much accelerated, the j(‘irculation is accelerated also. If, with its quickness, 
fhlness of vessels and hardness are apiiaront, the circulation is tnorbid/t/ hurried, and inflammation general 
or partial is present 

SunsECT. 3. Ahsorhenls of the Horse. 

6352. The absorbent smtem is a very extraordinary and a very important one ; for if the blood builds up 
and repairs parts, the absorbents null down, remove, and take them away again. 'I'hey are eomposed of 
the lymphatics and lacteals. Both kinds, although thin and transpa.i nt, are strong, and appear to have a 
contractile power : where very minute they arc called capillaries* The lacteal absorbents are situated in 
the mesentery and intestines, wliencc they draw the chyle, or nutritious fluid by whieli the blood is 
nourished and augmented. The chyle is earned forward from the mesentery into a I ibe calletl the thoracic 
duett which, passing up by the side of the adrta, pours its contents into the heart throitgh the medium of 
the jugular vein. The lymphatic absorbents dilT'er from the latter only in being situated over the whole 
body, and being the recipients of the various matters of the body ; whereas the lacteals appear to absorb 
the chyle only. From numerous facts, we know that the various organs are continuaUy sulTering a 
destruction and a removal of parts, and that wh.(t the absorbents take away, the arteries renew ; and to 
this constant change, most of the alterations of the body arc lo be attributed with regard to tiic structure 
of parts. We use our power over these vessels in the hoise medicinally. We stimulate the absorbents to 
take up diseased solutions of fluids from various paits ot the body, as in watery swellings in the legs by 
mercury and by frietion, or by pressure in the way of bandage. When deiiosits are made of hard matter, 
or ligament or bone, wc stimulate them by blistering or by firing It is by stimulating the absorbents 
that splints and spavins are removed. Kxercise ik a very powerful stimulus to al).sorbents ; thus it is that 
swelled legs arc vemoved by half an hour’s exercise. In the horse, the lympli.itics are more liable tu 
disease than the lacteals, but in man the reverse. Farcy diseases the lymphatics irreparably. 

Subsect. 4. Nerves and Glands of the Horse. 

63i3. The nervous system of the horse is composed of white medullary cords, springing from the brain and 
spinal marrow, whence they are generally distinguished into the cerebral and spinal nerves : the internal 
structure of these boilies is hbrous, and their ramifications extend to every part of the body ; it is sup. 
posed that the brain is the seat of sensation and volition, ami that the nerves arc only the messengers of 
It. The sensibility of a part is usually proportioneil to the number and size of its nerves ; nervous 
influence occasions motion. From some cause, unknown to us, some motions are voluntarv, and some 
involuntary ; but both arc brought about by nervous .igoncy. As the nerves are the media or sensation ; 
so a division of their cords has lately been attempted, with success, to relieve certain painful afi'ections ; 
the must prominent instance is, in the division of the pastern nerves for the relief of the painful affeetion 
of founder. Tetanus, or loc'ked jaw, which seems a morbid irritation on the nerves, has been recom- 
mended to be treated in the same way. 

6354. The cerebral nervest arising m pairs immediately from the brain, are the olfactory, optic, moti^res 
dculi, i>athf'tici, trigemini, abducents, auditory, lingual, {lar vagum, and the pair called the intercostal or 
great syiiipatheCic, from us cKtensive connection. 

6355. The spinal nerves are those which arise immediately from the spinal marrow, as the cervicals, hu- 
mcrals, ulnaif,' mctaearpal, and pastern ner’res; the dorsal, the lumbar, crural, sciatic, iiopiitcal, sacral, 
and the nerves to the {losterior extremities, which correspond with those of the anterior. 

6356. The glands are numerous, and placed in every part of the body ; they may be characterised as se- 
cretory bodies, composed of all the difTerent vessels enclosed in a membrane : their oflicc appears to lie to 
secrete or form some fluid, as the hver secretes bile, and the kidney urine. They are classed into follicu- ' 
lose, globate, glomerate, and conglomerate ; they also receive specifle names according to their situations, 
or according to the fluid they secrete, as Lichrymal, salivary, &c. 

Subsect. 5. XfUeguments <f the Horse's Body. 

6357. The common integuments may be considered as the hair, tho cuticle, the epidermis, or insensible 
or outer skin, the rdto inucusum, which is immediately under this, the cUtis, sensible or true skin, the 
cellular membranes, which contain fat and other fluids, and the iiannfculus carnheus or fleshy panniclc; 
to these may be addetl, the (inguis, nails or luxifg, which wnc shall describe separately. 

63.58. Hair is the clothing of brutes, and hence is very important to them, and as it enters largely into 
the arts, it is also important to us. (1851.) It appears to be a production of the true skin, arising from a 
bulbous end, which penetrates the rete and cuticU in the form of an elongated cone. In some parts hairs 
appear singly, as about the muzzle i in others in masses, as on the mane, tail, and over the body generally, 
as an incline congregated mass ; hair varies in colour, and therefore appears by natwe intended both for 
ornament and use. 

6359. The cuticle is situated immediately under the hair \I845.), and mipears a hard insensible covering, 
purposely placed to guard or defend the sensible skin underneath. The cuticle lines many of the large 
openMftgs or the body, gs the mouth, whenre it is continued into the stomach, lining one half of it. It is 
perforated by innumerable small vessels that give out and take in various matters ; through these blisters 
art on the true skin, inflame it, and force it to secrete a quantity of fluid, which thus pushes the cuticle 
from th6 cutia. it exists before birth, and is speedily renewed after«^irth, when aceidentaily destroyed, 
and, like the true kkin, thickens by pressure; it is constantly undergoing changes; It exfoliates in the 
form df powder, or little sealei, over every part of the body, and is that substance called dandrilf, which 
gTOnnna i^ao careful to remove with the currycomb. 

6360. The r^te muchsum is a mucilaginous substance placed like a net between layers of cuticle and 
cutis ; and although very universal in animated nature, its use is unknown. 

6361. The chtis, ebriumt or true skin. (1847.) I'his very general investuro of the body is situated jm- 
mediately under the two former; it is very vascular, atid is furnished with innumerable small viiloua 
propesaes of exquisite sensibility, and which, without doubt, Were intcndeil to coristltute it as the re4 . 
organ of touch. It is much thickened by pressure : asses, from the beatings they are subjected to, have 
it of immense thickness on the’l^mp. It naturally also exists in various degrees of density according 
to the wants of tin* animal Like the cuticle it is ^rfbrated by numerous openings which corresi^iia 
wiUi those of tlie latter membrane. Its composition appears principally gelatine, and hence It U emir 
ployed lu the manufacture of glue; its gelatine uniting with the matter called tannin, becomes inschilw 
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in water, and than dxaif leather : and the ralue of the hone^ hide in thle patUeular » lUfflelentlT 

known. ' 

6362. Jflfpote membratte and fat These form very eoneiderable parts of the body of most anlnvilsi 
The adipose membrime b not so universal as the skin ; some parts are completely without it, as the eye. 
lids, ears, sheath, and some pottioris of the extremities. It is ocular, but the cells fortunatelydo not com. 
munlcate or the fot would gmvitate. The flH H the unctuous Juice poured or rather secreted into these 
colls. It ajppears in greater quantities in some parU than in others, and In different degrees of oonstst. 
once ; in the belly of some it is lard, and suet in others ; within the bones it it oleaginous in alL DlObrent 
quadrupeds have their fat of different degrees of consistence, ftow the firm suet of the ox, and the tallow 
of the sheep, to the soil lard of the hog. and the intermediate state of the horse ; it guards the parts, it 
preserves warmth ; but above all, it is a dcp6t against occasional want : thus a fat animal can sustain Itself 
without food much longer than a lean one. The tmrpid bear comes flrom his hibernation emaciated, be-* 
cause his constitution has been subsisting on his fat 

6363. Cellular membrane. (184i) } This complete investure of the body enters every part, and is formed 
of communicating cells ; as we see by the practsve of butchers who blow up their meat ; and also by the 
enmhysematous effbets of a IVactured nb, and the gaseous distention in some putrid diseases. It exists in 
different quantities, and under various modifications of density throughout tne body, and is a very uni- 
vcrsal medium of connection in the form of ligament. 

63h4. Panniculus camosus. (1848.) The fleshy pannicle was kindly given to quadrupeds in lieu of hands, 
to enable them to corrugate or pucker the skin, and thus to t>)iakc off dust and insects. 11 is a thin mus. 
cular expansion peculiar to brutes, but not to all , the swine family being denied it. By its attachments 
It can operate variously, as we see by the uses the horse makes of it. It is very vascular and sensible, alsou 
from the numerous nerves which enter it 


SiJB<iECT. G. The Head generally* 

6>‘365. The parts qf the head are external and internal ; some of these have been touched on, as the in. 
teguments, &c. : such as have not will follow in the order of their magnitude or situation. 
tiJfifi. The brain of the hoise {Jig. 831. a, 6, c), contained within the hollow of the skull, is so sunilat to 



that of man, that to describe the one is to portray the other. Like the human, it ** 

brum (tfi, cerebellum (6), and mecttlla oblonghta (c). The mcdfilla spinhlis is a ^ 

of the brain in the form of a medullary cord, call^ the pith ordinal marrow 

the skull thToiigh the occipital foremen. The brain appears to be the orggn of consciousneM, a^ tne 
tiervcB which ame out of the medullary cord are the messengers by which sensation and volition arc dl»- 
trlbuted to the various parts of the body. 


SuBSkCT. 7 . The Ear, 

6SS7 The tars of the horse are composed of inner and outer parts. The in^nal 
ftSfoi^qf the .Wn, tat the out« are toJiU 

and 


move, and thus to expose the animal to dust, hall, fsHit end insects. 
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aUBS. The form qf the ear if dependent on the coneha cartilage , whicb U ftlilnd i>ointpd and small in the 
Arabian, but large and broad in the heavy brceils. The cavity wKhln the concha is thrown into folds 
throughout, which increases its surfoce, and reflects the sonort^ wavea^ This outer ear Is attached to 
the internal, by connecting cartilafdnims portions and approprisftc ffipttnents. ’The parts of the internal 
ear aro, the meildus auditbrius intemus, or lutsaagc ; the wiemtirftna timpani, at separaUng membrane 
between the externa) and internal parti; the tj^inpanuin, drum, or barrel of the ear ; and the labyrinth. 
The Eustachian tube is an opening at Uie upper and anterior edge or the Hollow of the tympanum, form, 
iug a duct which is in part tony, and in part cartiUiginous ; extending from the t>xnpanum to a large and 
pMuUar cavity at the posterior part of the yasal fossa. 

The sense qf hearing is funned through the racdiuin of the expansion of the soft portion of the 
auditory n«'vc over the internal ear; sounds, therefore, entering the cavity of the concha, arc reflected 
alternately flrom its sides into the tjrmiiaiiuni, whose (»eillations arc imparted to the brain. 

Subsect. 8. 7Vte Eye and its Appendages, 

6370. The appendages to the eye arc, flrst, a f\inncl-(>lia]H!d cavity formed by the concurrence of the bones 
of the skull, callcil the otMt not placed dire< tly in front as in man, but inclining laterally, to enable the 
animal to enbraee a la.ger field of view. The eyelids are an upper and under, ot which the upper is the 
most considerable, and enjoys the greatest motion. United, they form an admirable curtain to defend the 
eye ft-om dust, insects, and the light during sleep; and are moved by two appropriate muscles. Attached 
to the edge of each is a cartilaginous rim, called the tarsus. The c//f<7, or eyelashes, arc not, as in man, 
above and below ; the ^por Hd only is furnished with hairs, and ti'xcse are not placed in one row. but in 
several smaller rows. The horse has no supercilia or ‘eyebrows, unless we reckon as such the tW long 
hairs over the orbits The lachrymal gland is a Iwwly lodged within the upjier p.irt of the orbit ; it is fur- 
nished with five or six excretory ducts, which secrete the l.ichrymte or tears ti/ iebneatethe surface of 
(he globe. The superfluous tears arc earned off by two openings at the inner angic^ called pUncta la~ 
chrymidiay by w'hich means the tears are at once e.'irried into the nose, and not as in man first into a 
lachrymal sac. The cariincula lachrymiil^s is a small black substance in view at the inner ennthus, whose 
ottice ap|)cars to be to direct the tears aright in this course The haWt or mctnttng membranct is an im- 
portant ifcirt, seen when the eye is drawn inwards, but which is at all other times liuldeii within the fatty 
niattor surrounding the globe of the eye Though called a membrane it is cartilaginous, and when the 
eye is forcibly withdrawn into the socket, it is pressed out from the inner angle, and passes comph‘tely 
over the surface ofthcglolic, to whicli its shape is adapted A moderate pressure only shows about half 
of it ; and it is thus seen in tetanus or stag-evil, by the action of the retractor muscle , and under iiiflam. 
matlon of the eye it also becomes visible, which lias led ignorant farriers to cut it olf, iiuiler a suspicion 
that it formed one cause of the disease. The ii-.e ot this nictitating membrane cannot bo for a moment 
dubious. It IS denied to man and to monkeys, because they, having hands t'an with their lingers remove 
dust and dirt from the eyes j but to the horse and most other tiuadrupeds it is essentially necessary for 
these purposes. 

6.371. A diagiaw of the eye 812.) dis- 
plays the tianspar(‘nt cornea in front of 
Its globe (//), the erystalline lens {/)), its 
posterior convexity (d, its anterior con- 
vexity (fO, the ins, or curtain (c,/), the 
antciior chamber occupied by the aqueous 
humour of the pupil (g), the posterior 
chamber tilled with the vitreous humour 
(4//), the retina (/'), the choroid coat (/t), 
the bclciotic coat (/), and optic nerve (m), 
rays of light showing the ilitrerent degrees 
of retraction they suffer in passing through 
the Iminoms of the eye (wn). 

G 572. The globe <{f the eye is composed of 
coats, chambers, and iiumour.s, and is ope- 
rated on in its movements by musclcB. It may be considered as forming a large cup posteriorly, witli a 
smaller cu]t applied to its margin anteriorly , or as though the segment of a large siiliere were adapted to 
that of a smaller one. The substance winch gives hgurc and consistence to Ihe larger segment is the sr/f- 
rottc coat (/), which is very firm and fibrous. I’he anterior cup or segment is supplied by the cornea, 
which IS transparent, and loriiied of thin concentric plates of very difli-rent degrees of convexity 
ill diifcrent animals, and otlen in similar animals; to a defect in winch is ascribed the mdibtiiict vision 
or starting of some horses. The cej-aco («) is vascular and sensible, and in an inflamed state it admits 
the red blood, as we see by the universal redness over the whole; at other timcb it admits only the 
colourless parts of that fluid Iminediately within the sclerotic coat is a thin vascular nieinbratic, called 
the ehoroides (4), which is spread over it nearly as far as the eorne.i, where it turns in and expands into 
the ciliary processes. It also by a peculiar fohf forms a ligament, .'ifter which it produces another prnjec- 
tioii into the cavity of the eye, termed the iivea. It is here continuous, and presents a veil perforated in 
the centre. 

().‘57d. The pupil of the eye (g) is the perforation which is seen annular in the hum.an, oblong in the 
horse, ox, and sheep, and iierpcndiciilar in the cat. 'J’be anterior surface of the iivca is covered with a 
membrane, termed iris, on which the colour of the eye depcMuls : in man it is grey, brown, black, ur 
blue; in the horse it is usually brown, but nowand then white, when the animal is said to be wall- 
eyed. At the central margin of the Ins are seen, in a strong light, (.mnc little globular bodies or bass, 
covered with a black pigment. They are usually attached to the upper margin only, but when any exist 
on ihe lower they are small ; they have bi*cn mistaken for disease. 'J'ho \ris (r,/i is capable of accom- 
modating itself to circumstances ; that is, it can en.arge the diameter of the central aperture or pupil (gi, 
so as to admit or shut out the rays of light Over the central surfare of the choroid expansion is spread a 
dark mucous substance, called nigrum pigmi^iituni. In animals, whose vision is distinct at night, this 
pi^ent IB found of a lighter colour : in man it re very dark, and his crepuscular vision is, therefore, in. 
distinct. Ill the graring tribes it is of a greenish rant, lost in azure blue; in the preilaccxius tribes it is still 
lighter. Under tni.s pigment is the mucous exixinsion, (lociiliar to quadrupeds, called tapttufn. The optic 
nerve {m) penetrates the sclerotic coat, and bec<imes ex|x^ndcd on its bincr surface, in a membranous lamm 
of exquisite fineness, sailed rdtina. On this, it is supposed, objects arc painted, and thus taken cognlxance 
of by the brain. 

6374. The humours qflhe^e are the vitreous, the crystalline, and the aqueous. The vitreous humour 
(d 4} U of iMClly-Ilke consistence, and occupies all the globe, except those parts taken up by the otlior 
nuntours. The crystalline humour forms a lenticular body of moderate consistence, and is, therefore, more 

S ' called alens (A). It is doubly convex (e, d), its posterior side resting in a concavity of the vitreous 
It is not of equal consistence throughout, lieing much firmer in the middle. DitIbrent animals 
lens of diffbront figures, to suit the purposes of their cxis'tenee: in Ashes it is nearly spherical, 
but In quadrupeds, lenticular. It is a diseased o|)acity of this body that forms cataract. Tne t^ueous 
hUriSeur is a llmpitl fluid which fills up the spai'esnot occupied by those already described. 

tSflS. The muscles qf the eye. '^The motions of the eyeball arc operated by seven muscles ; four recti or 
atrAlght, which elevate, depress, and draw to and IVom ; two oblique, which rotate the eye ; and a retractor 
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or cboanoid, peculiar to quadrupeds, to draw the eye within the socket and thus preserve it tWwi daneer. 
which draws the globe inwards. , 

637G, The phenomena vUiotK > Uthg diagram oe examined, it will be evident that the eye ef the 
horse presents an optical instrumlllPt of workmanship and mechanism, admirably fitted to edlrct 

the luminous rays itom the, various ohjeots arouhri. and to transmit them with truth to the brain. If the 
luminous rays reflected fTom bUecti passed tblxiugh the eye in a rectilinear course, as they do through the 
atmosphere, no cognisance at dl uieAil tb the animal could be taken of them by the eye : all would be 

S larc and indistinctness : but being refracted or bent by the media through which they pais, the rays 
nallymeetata point called their focus or focal point. Neither would one simple line of refraction 
have been sufficient to answer all the purposes of perfect vision, under its various modifications. It is 
necessaiy that tho refraction should be increased in its passage by increased degrees of density in the 
media of its transit (n n). In the pas^ge of the rays through tne cornea and aqueous humour, they must 
encounter their first refraction ; and it is evident, that the more convex the anterior portion of the eye 
mav be, the more will this refraction be increast'd. Wp need not, therefore, be surprised that a goggler, 
or horse with this form of eye, should start The next and largest degree of licnding which rays recM^ive 

occurs in their passage through the crystalline lens, which from its lenticular form must necessarily be 
considerable ; in their progress through the vitreous humour a farther refraction is effected, till meeting in 
a point on the retina, a perfect representation of the object or objects viewed is obtained ; the rays forming 
in their passage numerous cones, the bases of which will be the object viewed, and the apex of each a 
radiant point Amidst the number of objects around, it appears that the eye has a capability of collecting 
rays from such only as are immediately necessary for the purposes of the animal It belongs to ; hence, 
although the general field of view may fall under an angle of vision, yet such rays omy as ere im- 
mediatclv capable of this convergcncy produce effect, aU others arc lost in the black pigment of the eye, 
apijarcntly placed there purposely to absorb the superfluous rays. As the eye must necessarily have a 
vast variety of objects painted on it whose distances are widely diflfbrent, there must be some optical 
adjustment of the powers of the part to enolde it to eflffcct a distinct vision of all objects near or remote ; 
but whether this takes place by means of the angle forminl on the two opnosite axes, or as has been more 
lately iaugiit, by a nuisculiir power iii the lens itself, is not yet satisfactorily ascertaineil ; certain it is that 
after the loss of one eye, time is required both in the human and brute subject for the remaining eye to 
learn to adjust itnelf to judge of relative distances ; whieh fact is certainly in favour of the opinion that 
an angle formed lietwecn tho eyes regulates the judgment of distances. In this way we can account for 
the well known fact, that hunters, which have before the loss of an eye been excellent and sure leapere, 
have afterwards lost the power of measuring their leaps. Were it not for some adjustment of the optical 
organ itself, the rays reflected from objects very near the eye would fall bclnnd it, and those from distant 
ones would, from being almost parallel, meet together before the retina. The mechanical adjustment of 
the focus IS also assisteil in some mea.sure by the Iris, which contracts almost to a point when we look at a 
very minute object; and by tliis means only permits such r.iys to pass through as penetrate the centre of 
the lens, by which such rays will be very much refracted ; but when the eye regards distant objects, the 
Iris becomes dilated, and the rays are then viewed through the edges of the lens, and their Inclination la 
thereby lessened. 

(5rJ77. The a tlcria qf soundness in the eyes are gained by a careful examination of them ; and which ex- 
perience has shown to be be.st made by placing the horse within a stable, with his head nearly approaching 
the stable door, which should be fuily open. .Small eyes are found more prone to inflammation than large, 
and large goggling eyes are more liable to accompany a starting horse than lesser ones : and when tlie 
convexity is extreme, not only is the starting in iirojMirtion, but siu h eyes are more liable than others to 
become affected with the disease popularly called gl.iss eyes, but niedic.dly gfttta sferena It is not, however, 
to be uiideistooil that all starters have detective eyes; m<iny are so Iroin natural timidity, and still more 
from harsh usage, 'i'hc eyes should be examined together, not only to observe whether each presents an 
equal degree o< clearness in the transparent part and within the pupil, but also that an equal degree of 
contraction exists between cacli of the pupils. This is of much consequence : if any inequahtjr in size or 
form be observable between the pujiils, tJieloa.st of them has been in some way aftboted, and will probably 
hei'ome so again. It is even more suspii'ious when a tiiibul milkiiiess appears on any part of the transparent 
portion; and equally sn, when the iiilerior part looks other than clear; or, in a very strong light, with 
a lively bluish tinge When it is at aTl turbid, viewed under various a^pects, regard it attentively^ and 
there may probably be found an inward sjicck of perfect white; winch is the nucleus or central point of 
an incipient cataract • 

()J78. glassy greenish cast in the eye should occasion suspicion^ and the hand should be placed over 
such eye so as to exclude the light ; remove the hand suddenly and watch the motions of the iris or cur- 
tain of the pupil. If it do not contract, carry the examination still further, and it will probably bo found 
such eyes arc totally blind. A blind horse UMially carries hi.s ears alKiut, as though in alarm, on Ins 
leaving the stable ; be also lifts liis feet on sutli occasions, p.irticularly in strange quarters, higher than a 
sound norsa 


SuuskCT. 9. The Nose and Sense qf Smelling* 

' d37P. The organ qf smell is, In most quadrupeds, the next in importance to that of vision, and in many 
pmntii of view it is even ot more coii8e<|ueiice. With the herbivorous tribe, it forms their pi inci|7al means of 
judging between the noxious and the innoxious. It is not therefore to be wondered at, that it should in 
these tribes form so large a portion of the head ; nor that it should be so exquisitely gifted with sensibility, 
or so admirably formed to answer its important purposes. The external pai ts of the nasal organ are the 
two nostrils, and as much of their convolnlions and linings as come into immediate view. Internally 
these two cavities are carried upwards into the pharynx, but completely divided by a cartilaginous sep- 
tum CAff. 831./). In this course tliey communicate with numerous openings and cavities, formed within 
the bones of the skull (fi3lX).), the whole of which are lined by one continuous membrane of exquisite 
vascularity and sensibility ; being largely tXirnishcd with blood-vessels, which gives them such a ready 
tendency to inflame and become red, as we witness under only a slight degree of exertion, and as we see 
more evidently when violent colds or inflammations on the chest are present. Its sensibility is derived 
from the olfactory nerves, which are spread over alt its surface. It is this membrane which is the peculiar 
aeatof glanders, becoming first inflamed, and next iilcerateil throughout its extent; and a» the membrane 
itself appears to be continued to the pharynx and larynx, so wc need not wonder why the glanders pro. 
ceeds to disease the lungs; nor why»a common cold, which is at first a simple infi^iraation of this mcm. 
branc, so readily degenerates into inflammatkin of the lungs. The common Integuments or coverings of 
other parts are extended over the nose, but it is little furnished with fat » Of nairs it has a fine thin 
covering to the edges of the nostrils, and a longer set, which are caroftillv removed in trimming. By a fold 
of the skin, within which is a cartilage, the false nostril, as it is termed, is formed, whose use appears to 
be to keep open the canal for the transnii^sioii of air, and yet to offer an Interruption to extraneous matter. 
When the nostrils area little sei>araled, a small canal may be seen, which is the nasal duct for the frabs- 
mission of the superfluous moUturo from Uic eyes. ITic horse breathes or respires wholly through his 
nostrils in all ordinary cases. ... . ^ 

6380. The sense qf smelling. The volatile particles from *11 odorous bodies are continually passing off 
from them, and consequently some must reach the olfactory organs, whe^e capability of taking cognisance 
of Uieir qualities appears derived as before ^inted out, by the exxiansion of nervous nbrillse from theolfac. 
tory nerves which transmit impressions to the brain. 
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Subsect. 10. The Cavity of the MotUh* 

6381. 'ne external parts qf the mouth are the lips, cheeks, and beard. The fibs are made up of fleshy 
masses so dlsixised as to give them motion every way ; they are covered over with a very fine expansion 
of skin almost devoid of hair, their exquisite sensibility forms them into an organ of touch j apd in this 
point of view they may be considered as supplying the part oT the ]x>iiits of tlic Angers in man. The cheeks 
arc equally muscular and moveable, but are more furnished with ha'r; aqd the beards in addition to this 
thin hairy exiianslon, has a set of long haira 

6382. The internal parts qf the mouth aror the teeth already described (6260 ), the gums, the alveolary 
edges, the palate, the tongue, and the parts of the great posterior cavity. The gums are a spongy sub. 
stance which embraces and holds fast the teeth in their alveolMy sockets. The membrane which covers 
the gums at the lower part of the channel forms n kind of fold to connect and coiiAne the tongue on each 
side. These folds are called the barhsy and are apt to be mistaken and cut off as excrescences. The bars 
are the spaces in the jaw left between the griiiders^nd nipper tcetn ; and which man, ever ready to take 
advantage of for his own puqioses. has made use of to ensure' obedience by placing on its sensitive surface 
the pressure of the bridle-bit The palate forms a bony arch, covercil by membranous lolds, which are 
apt, when the stomach is affected, to become swollen, in which case the horscils said to have the lampas 
or lampers. (6146.) By means of these rugose folds, the loml is retained within the mouth. The cw'tam 
qf the palate or vtlum palbti^ which Is situated at the extreme end of the palatine arch, is stretched 
directly across the hinder mouth, and is not intercepted as in man by the pendulous body termed tiVula. 
This palate curtain is intended to shut out the communication bet .oen the mouth and the great cavity of 
the fauces, which it docs at all times, except when the horse is bwalluvdng, at which iieriod the curtain 
is forced back and the food pas.scs From Uiis cause likewise the horse is prevented from breathing but 
by his nostrils ; and when any air docs pass by the mouth, as iii coughing, (-«ih.biting, &c. it is only 
effbeted by a forcible displacement of the curtain. 

6383. The tongue is a longjicshy mass {Jig. 831 r), which adapts itself below to the form of the channel, 
and above to the arch of the palate : its external surface is rougli by means of papillie, which are inclined 
backwards, and thus resist the loss of the food received within the mouth. In some animals, .as the ox, 
bear, &c., they are very large, and in the cat pointed. The tongue is a very princiiial organ in mkstlco- 
tion, carrying, by its great mobility, the food into every direction until fully acted upon, and Anally 
passing it into the pharynx. 

ftJ84. Sense qf tasting. It is not observed that this sense is so divcrsiflcd in brutes as in man ; but it is 
instinctively so correct, that it seldom errs in the herbivorous tribes ; and when it docs, there is reason 
to suspect some present defect m the organ, arising from morbid sympathy, which (as in the instance of 
salt-water, of which at some times horses will drink immoileratcly,) prompts them to take in matters they 
arc accustomed to refuse. Taste was given to brutes to regulate their other senses, and thus there are 
few plants or substances whose application t» the tongue, under ordinary circumstances, produces an 
agreeable effect but such as .ire proper for footl Nature, therefore, stimulates her creatures to search for 
fxliblcs by a double motive, the calls of hunger and tho pleasures of taste j and these are usually in unison, 
for the nausea of repletion destroj^s the appetite of taste. 

6.135. The pharynx. The cavities of the mouth and nose terminate In the great cavity of the f.iueca 
called by this name, to which also is appended another lesser opening cmIIihI the larynx, immediately ap. 
propnate to the entrance of the triU'liea or windpifie Within this great chamber, at the afterpart of the 
mouth, shut from it by a membrane only, is the Kubtachiaii cavity, into which the Eu.stachian tube opens, 
and which great membranous hollow is unknown in man and most quadrupeds {Jig. 8.31. d.) Its use is not 
understood, but it is probably connected with the voice. 

(kjae. The larvnx is situateil at the iMistcrior part of the former cavity, and appears as a cartilaginous box 
between the os hydldes, to which it is attached lor siipiHirt This cartilaginous box, or entrance to the 
windpipe, is formed of several pieces, and is fuiiiishcd with a kind of movable door, which, in ordinary 
cases, exactly (ills up the cavity left by the arcli of the palate curtain, thereby shutting the cavity of the 
mouthy and forcing the animal to breathe through his nasal openings. In extraordinary cases, as when 
the animal swallows food, tins cartilage is forced down, and then it becomes a door to the glottis or funnel 
part of the trachea, and thus prevents the entrance of extraneousjnatter into the lungs. Ail these parts 
are ojieratcd on by numerous muscles. 

6387. The voice. The larynx has also another important office in being the organ of the voice. The 
cartilages ofTbe larynx are very movable on one .another, and are furnished with muscular cords, which 
tighten or relax them ; besides which, they arc also furnished witli peculiar and appropriate sacs or cavi- 
tics, independentof the tracheal opening, and which arc of diireront in.ignitudes and directions in different 
animals. The cartilages of the larynx being acted on by the curdai lociMes, produce different degrees of 
density, and consequently different degrees of expansion in the laryngeal sacs ; by which, either in expir. 
ation or inspiration, are produced different degrees of vibration, and conbcquent intonation. Heighing 
mipcars produced wholly by expiration through the nose, as arc most of the tones of the horse’s voice. 
This is proved by slitting the nasal cartilage, which wholly stops it Knvckeringy as it is termed, is only a 
lesser neigh, with shorter, deeper, and less forcible tones. 'i'Jic former sound is used as a call, the latter 
as either call or recognition. It is likewise, when used mildly, signilicant of joy anti affection, and is then 
beautifully sonorous. 'I'hc horse has an acute sound producetf by iui>piration, usually dcsmptii e of lust : 
in most other cases his intonations are accompanied by expirations ; nor docs it appear that the tongue or 
teeth of tho horse are much cunccrncil m the modulations of his voice. 

(^8. The par otsd glands t or, in the language of farriers, the viveSf arc two considerable bodies on each 
side of the head, extended fkoin the base of tlic car around the angle of the jaw. Each parotid is a coiu 
glomerate gland, fum’shed with numerous little ducts, which unite into one, and enter tno mouth about 
^e second molar tooth. These glands furnish saliva for the use of the mouth, and it is an induration 
and gathering, either in them or the maxillary glands, which form the strangles of young horses. 
Assistant to theso in the tbnmhing of saliva are tl : maxiUary glands, situated within the branches of 
the lower jaw, and the sublingual also. 

SuBSECT.il, The Neck, 

6989. The external parti of the neck arc the common coverings which have been described i the cervical 
Jigement, the muscles, and the jugular or neck veins, Ac. I'hc cervical ligament {Jig. 831. i), is a very 
stitmg siAistance, In some parts seinimusculur, and in all extremely elastic, stretched from the occipital 
bone along the back of all thp cervical v6rtcbne except the flrst. Continued on the spinous processes of 
the dorsal vertebra, it Alls up the dip or depression of the spinal column of the neck, so completely as to 
fmrm the neck ekto into a plane, or an elegantly convex line upwards. By its extreme tenacity, the 
ponderous mast of the head is p^ervod in its situation, without the necessity of an immense mass of 
muscle which would, without this contrivance, have Iwcti necessary. It is to an injury received at the 
uf^rand anterior part of this ligament, that the pole evil is owing. The muscles of the neck are too 
nufR^foat to ulow of particularisatlon : it is sufficiont to say,ithcy most of them rifn longitudinally. The 
juglMr veins nan one on eooh ude of tfio neck^supertlcially, on the side of the trkchca and windpipe, and 
focm theireaiel nitially bled Bromi^. 833. r). A few inches before they reach the angle of the jaw, each 
(Uiwmto Aimtsh Che head. 

The internal parts of the neck are the v<::rtcbr», within which posses the spinal marrow. Thq 
carctid arteries pass up under the Jugular veins, near, the mndphagus {jig. 833. s). 'inc trachea or wind- 
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pipe iJtg B33.g)f Is a large canal for tbe transmission of air, formed by alternate rings of membrane and 
segments of cartilage, rendering It at once flexible and cylindrirally hollow. The eesdpAtvtu (figs. 831. A 
& 833. *) is the continuation of the funnel-Uke cavity of the pharynx. ,lt is externally muscular, and in- 
ternally membranous ana cuticular, by. which formation it is elastiu to allow of distention In the act of 
swallowing. The cesdphagus penetrates the chest within the medi&tliiuin, and passing along the spine 
(flg. 839. i)» through an opening in the diaph^m, terminates In the stomach. 


SuDSECT. 12. T/te Thorax or Chest, 

6391. The chest of the horse is bounded anteriorly by the maiters filling up the space between the two 

first ribs, posteriorly by the diaphragtnjaterally by the ribs, almve by the veTtcbnc,and below by the 
sternum or breast bone. In dissecting ine horsed after the interior membranes, muscles, &c. arc thrown 
back {fig. 831. bhbb\ there appear the lobes of the lungs {cccc)\ the heart (d) ; mediastinum or menu 
branous division of the ahest(*e): the sternum or breabt-bonc (/) ; the onsiform cartilage (g) : and 
tendinous centre of the diaphragm (A, <). ‘ 

6392. When the chest is o^ned a sm^h pbllshed membrane is seen, which covers the surface, and then 
is reflected ov^ its contcim ; this is called the plebra ; and by a junction of the two pleurae, a divisimt 
of the chest into two nenly equal portions is etfet'ted, which membranous division is call^ tho me- 
diast'inum. By this division of the chest into two parts, very important benefits arise : as when one 
cavity is opened the lungs immediately collapse, but the respiration may be carried on by the other. In a 
similar manner ulceration may proce^ to destroy the lobes of one side of the chesty as in glanders, but 
may be checked by the media.stliuiiri from proceeding to the other. The plchra does not, as in man, ap. 
Iiear to take on inflammation independently of the substance of the lungs ; thus the hoisc is not subject 
to pleurisy. The thymus gland, which is a coiisiderable body m the colt, and which forms the sweetbread 
in calves, is hardly discernible in the old horse. It is situated between the folds of the mediastinum, but 
its uses are unknown. 

6393. The dtaphragfn ormkbiff’ifie. 831 i, A) is a very important part of the body of the horse, dividing 
the chest from the belly by its disk, but which is far from elliptical, extending much fbrther backwards 
than forwards. Its fibres radiate ftom tbcir origins to unite in one tendinous centre (A). In a state of rest 
it is anteriorly convex, and posteriorly concave ; but at each inspiration these apiiearanccs arc nearly re- 
versed (6398 ) It is pcrforatcil for the passage of the v^na ckva, the adrta, the vena lizygos, thoracic duct, 
and msophagus, all which pass through it by means of three openings. It has been found ruptured in some 
desperate cases of broken wind. 

6394. The heart {fie. 831. d) is the great agent of circulation, and is made independent of the will ; were 
It otherwise, man and other animals miglit cease to li\y at their own discretion. The pericardium is 
first seen surrounding the heart so completely, that it swims within it by means of a little fluid termed 
liquor |)cricArdii. The heart is a composition of membranous and muscular fibres, having four uriiiciiial 
cavities, and several openings. It is sitiuitinl within the mediastinum, so as to occupy a cavity of its 
own, distinct from either side of the chest Its base is in a line with the dorsal v^rtebrse^ and its apex is 
directed to the left of the sternum, between the eijfhth and ninth ribs. Its two ventricles are immc- 
diately within its Ixnly, and its two auricles arc rather without, appended to it The left ventricle con- 
tains arterial bloml, and ftom it originates all the arteries except the pulmonary. The right ventricle is 
the reservoir of the venous blood, and it receives all the veins except the pulmonary. Within the ventri.. 
clcs are valves to prevent the return of tho blood. U'he auricles are less muscular than the ventricles : 
the left, or pulmonary, oi>ens into (he left ventricle; and the right comnumicates with tlie right ventricle. 
Into the right and larger auricle the anterior and iiosterior cavas enter by two openings, and into the left, 
the pulmonary veins pass. 

639.'). The Circulation of the blood may be shortly de-scribed as originating with the left ventricle of the 
heart, which sends its blood, by means of the great ve.ssel called the aorta, to all parts of the body. The 
blood thus distributed is collected again by the veins lYoni all parts, and is by them returned into the heart 
by means of the two cavas, which pour their contents into the right auricle, which immediately forces it 
into the right ventricle. From the right ventricle it is again forced out into the pulmonary artery, 
which carries it throughout the lungs to undergo a change, and to be finally returned by eight 
trunks into the left auricle, which immediately empties it into the left ventricle to renew the process 
described. 

6396. The lungs arc spongy masses divided into right and left, with less divisions called Iqjies. Tjieir 
colour varies according to age : thus, in the coit they are of a light lively pink ; in the fullgrown horse 
they approach to a greyer tint ; and in the very old suliject they arc of a still dcoiier tone. The bronchia 
are continuations of the trachea or wjndpii>e, which, dividing on its entrance into the chest, ramifies 
throughout the substance of the lungs, giving these masses their si>ongy cellular structure, in which dis. 
trlbution the air vessels are accompanied by rainifieatiutis ot the pulmonary artery and veins. From the 
extreme vascularity of these jiarts they are very liable to inflammation. 

6397. The theory qf resnraUon. By some extraordinary sympathy, the colt at birth gasps, and air 
rushes into the liings before collapsed : having once felt this stimulus, by a eommon consent between 
the diaphragm and intercostal muscles, the cavity ot the chest is diininishcd to ejyiel the air received, and 
to inspire a tVesh quantity ; and which process is then continued through life. The body appears vitally 
nourished by two sources : the one through the medium of digestion ; the other by means of the blood 
Itself, which, in its progress through the body, gives out its vital principles of heat to the mass^ and 
vitality to the muscular fibre, for unless the blooil eflbct its part in the contractile phenomena it will be 
in vain for nervous influence to exert its power. Having given out these principles, it is returned by the 
veins, and is passed forwards into the lungs, circulating throughout their substance, aud imbibing, by 
their contiguity or continuity with the air vessels, oxygen gas from tlie atmospheric arr contained in tnem. 
In return tor tne oxygen received, earbon is given out, wliich passes olF In the form of aqueous vapour. 
As the blood is renovated, so the air it acted on U deteriorated, and is therefore expired from the diest to 
mako room for a tVesh inhalation, to oxygenate a fresh quantity of blood, and thus to renovate afresh tho 
vital powers subservient to its influence. 


Subsect. 13. The Abdomen. 

6396. The viscera the abdomen include the stomach {fig. 833. a) ; lobes of the liver (bb) ; omentum 
or caul attached to the whole inferior curvature of the stomach (c) ; the spleen (d) ; tho kidneys {ee) j 
the rectum (/) ; the ovkria (gg) : the hterus (A) ; the bladder distended with urine (f) ; the diaphrajm 
or muscular partition dividing the belly from the chest (A A) ; ersdphagus^or gullet proceeding to the 
stomach (0 ; trkchea (mj ; vhna ckva ascendens (») ; a6rta desc^ndens (o), which passM throuj^h the 
ebdumen (an), as does tne ckva dcscendens (A) ; the adrta ascendens (p) ; carotid arteries (o) ; jugulu 
veins (r) : oesophagus (*) ; and maxillary artery, forming the most convenient situation for reeling the 
pulse (/) r which completes the viscera and general appearniices of the horse when laid open, 

6J99. The abddmen or cavttu qf the beUy IS the largest cavity of the body, and forms an extenslye 
oval vault, containing very important vkoera, which may be considered as the chylopoietict the 
urinary, and the spermatic, all which are invests by a membrane called the peritoneum, which* after 
covering each of these organs separately, is reflected over the cavity of the belly itself. It is very strong, 
and very elastic, os we perceive by the eftbets of droiny, great fatncs8,'and likewise by the iooroaio In 
pregnancy. The omenttan or cant (c) is the fatty apron which first presents Itself on f^ieiimg an auicmai’a 
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body, ektendlng^n some, ns the dog) pig, ftc into the pelvis, but in the horse it is less considerable, flrom 
which he is not subjected to cpiplorele as they are Its uses are unknown. 

6KX) The stomach qnd Us digesltve functtons Ihe horse has one stomach only, and that a very small 
one, drawing a very wide bne of separation by this means between his &inily and the ruminanta in foot 
^ the stomach ot the horse tnay 

> be regarded as intermediate be. 

tween the triturating muscular 
one of fowls, and the mem. 
branous one of the Oramini 
voret It 18 peculiarly constructed 
to keep up this intermediate 
character, being partlv mcm. 
branous, partly muscular, and 
partly cuticular, in which latter 
lonnation much of its peruli- 
arity consists, and which it 
shares in common with asses, 
rats, and mice, whose habits 
of Living on grain give them a 
like claim to this wise provision 
In a state of rest, or only mode, 
rately distended, its direction is 
across the abdomen, with its two 
oruk«« directed upwards, but 
the cardiac or recipient orifice, 
to which the cesdphogus is at 
Cached, the most so, while the 
pyloric or cxiiellent orihce is 
rather lower, and more inclined 
backward Ihe situation of 
the stomach is imineiliately 
contiguous to the diaphragm 
or great brcithing muscle 
{jifT 833 k A), trom which we 
are it no loss to understand 
why a very full meal obstructs 
respiration , and why it is so 
imprudi nt to gallop a horse very 
hard after drinking or eating 
fully Small as the stomach is 
in a natural stite, it is yet la- 
jxible of great distention, as has 
Dten witnessed in stomach st ig- 
gers, when upwards of half a 
hundred weiglit of undigested 
food hss been extracted from 
it Iho membranous portion 
*of the stomach is gained from 
✓x the peritoneum, within this is 
8ituat«4 its muscular part, pnn 
cipilly composed ot longitudinal 
and tr insvtrse hyers, by which 
its motions in (tigtstion are re- 

gulated Around the cirdiar 

or recipient ondee, a strong band of eiri ular fibres is very evident, which cftcLtuilly constringcs this part, 
and prevent regurgitation or vomiting m the. horse, except under cxtrsordinary circurastiiiccs ot imis 
cular relaxation and syinpithy It his been ilreielv shown thit the anterior part of the aiimenrary 
canal, as the mouth, throat, and gullet, arc lintel with antic le or skin I his cuticle is contmueci into tne 
stomach, and lines nearly a half ot its internal surtiee, whose ofhee seems to be a more iKrtecc 
xninution ol the food, which the horse has no opportunity ot remasticating like the ox, sheep, ^.c ine 
villous or sensiUe portion of the stomach is thrown into folels, so is greatly to mcreist its surnce ncre 
the comminuted food in its passage bceoincs saturated with the solvent gastrtc juice, and is then passed 
forward into the intestines n . i * 

iftKH The deraiii^emcnls (tf the stomach may bo explained from its anatomy Though small, ana lu 
sensible parts still smaller, ye?t it is subject to more diseases, and to more frequent derangement, than is 
ffi nerally suptjosed It has been proicel to be muscular, ind that its digestive functions are perlormeo 
by means of its muscul irity It has also been shown that the eontiaef ile energy of the muscular «bre, u 
mainly gamed from the oxygen derived from the blood , whatever tends to interiupf this seiwfation, as 
lUi unhealthy state ot the lungs, too quick aetion of them, Ac must derange the at tio” of the stomach 
also Ihe perlection of its digestive powers is also derived from its secreting hoalihy gastric juite, 
consequently whatever interrupts this process must likewise interlere with stomachic health , and that 
such health Is more often #mn ured than s generally 8ut>poscd, ind that many ailments, attrlDutw to 
other caoscs, are really de^nelcnt on an affection of this organ, experience and observation will 'Uby 
evince Out of condition is a most frequent c nplaint among horsemen their horses niv out of 
conditiQp, and unfit for work the apiicaranccs are various, but are all well known , yet it is ^lel^ 
consideim that it is owing, in every seven cases out ol ten, to the stomach being morbidly nneeted 
(64^^) It is evident that too full fcediaf must derange it, not only by keeping It const^tly dis- 
tenpod, and thus weakening its capacity, but by entrenching too much on its secreting office, and 
requiring an inordinate quantity of gastric fluid to saMratc an undue quantity of farinaceous matter 
* Hid'bots, that are frequently found on its cuticular coat, and arc there probably harmless, someumes 
dumlace tbemfpiv^ and settle on the villous part, where they must occasion uneasiness and probable 

{fig 830 Ar, /) in the horse may be coisklcrcd Uhl merely os seeemihg orgms alone, as 
In man and monv animsiU, but as really digestive ergms, and continuations of the stomachic viscera 
Tliis is mofO puneubu ' 

of alinveiilary 

the sue of tjie animal duodenum is the first of we fmall intestines, commencing at Uie PJd®*’*® 
orifice of the stomach, the JeJtioum, which is the next anc larger portion, and^-thelhum^g 831 v), 
whiifir is still longer, form the remainder The alimentary canal in its structure docs not differ from the 
SMMfibte'part of We stomach, havinfi bko that two plans of mutcular fibres, a circular and a longitMlnal, 
bf #b|cb its peristaltic motions ate regulated , tiie longitudinal Shortening the canal, and the circular 
^Hwfiihiivg its site fbe alimentary part of thtf intestinal canal ends with this small gut, which Itself 
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tcrminatei abrut>U3r in tbn ttenim or first- of the lattre lafesHnoi 0^. 834^7), and intestine com* ' 
mences >vhat has been termed the excrementitious canal This entrarrre 
is eflfbctcd in such a manner as to leave, br a protrusion of its sarftice 
inwards, a kind of valvula.r apparatus, which prevehts the return of the 
contents. 

6403. The large intesiifiet {Jig. 831. k k) in the horse are really deserving' 
of that name, being very capacious ; while in m^and carnivorous animals 
they arc little different from the small TtM^lkfeupy and oompletdy fill 
up the lower portion of the abcVim^m : the otfCItM' occupies the rli^alde, 
and carries its blind end towards the diaphragm, which is not Airnlsh^ 
with an appendix as in man. A raredil inspection of this intestine wili show that the apiiellatiori of 
cxc«-ementitiou8 canal dues not wholly ai^ly to it: but that, on the contrary, it pcriorms some of the 
pitices attributed to the smaller intestines. The colon commences small ftom the side of the base of the 
ccecum \ but soon enlarging, it makes a turn round the^abdomen, when contracting it ends in the rectum, 
and passes backwards to the anus. Along the ooume of the large intestines arc mu.sculaT bands, which 
throw their surfaces into folds, and aUo fohn them into a continuation of cells {fig. 831. 74). By these 
means, the matters arc detained to be acted on more fblly, and finally they ate expelled in dry 
hardened balls. 

6404. The digestive process in the horse is one of the most curious as well as one of the most important 
which goes on in the body. The various actions of an animal body produce relaxation and Waste, which 
arc indicated by fatigue and hunger. To restore the one, rest is required, and to restore the other, tood 
becomes necessary. For the herbivorous tribes, vegetable matter is sought tor, which being coltertiYl, is 
masticated by the grinders and mixed with saliva, ut^ It liccomes a softened mast, wlien it is ]Missed 
backwards by the tongue and molar mu6c1e.s, through tne arch of the iialate, in the form of a bolus. Re- 
ceived into the pharynx, which rises to receive it, and the action of which forou down t^e epiglottis, all 
impediment is removed to its falling in the open funnel of the oesophagus ; which having received it, the 
spiral fibres of the ccbdphagus force it inwaids into the stomach. While the food remains within tJio 
cuticular part, it is acted on by prcbsiire ; but being further removed, it meets the action of the gastric 
fluid, by which it is reduced to a pultncoous mass called chyme. In trua btatcit is pasbcd into the smalt 
intestines : for in the horse, as before observed, the process ot digestion is by ho means completed in the 
stomach, as In man and many aimnalb. The exertions of tlic horse require that he should cat largely and 
nutritiously, but the bulky viscera of the ox would have ill suited with his necessities ; for he is not 
only strong, but his motions are designed to be quick also : it was therefore necessary that some speciality 
should occur to meet these seeming discordances, 'i'his consists in the mode of digestion, which being but 
partially completed m the stomach, requires a lebs bulk in that ouan, the intestines participating in the 
labour. A horse will cat two or three pocks of corn or ten ponnen or hay at a meal, and )ct in a natural 
state his stomach will not hold halt of either, lie will also ilrink two pails of water, when the same organ 
cannot hold one What is taken into the stolhach is therefore qinekly i>assed through it, and more is 
required. A horse cannot fast long without injury and pain ; his food does not iiroilucc a lasting ctffert in 
the coiibtitution as animal food does on the Carniiora. A dog fed once a day will thrive, and, when fed 
every other day only, will not suffer materially; but no horse fed once a day would bup|K>rt himself : even 
oxen and sheep, as having a blower digCbtion and more intestinal room, can bear fasting lietter than the 
horses. Ab an animal destined for quick as well as greatf’exeitions, his wants prompt him to take in a 
moderate portion of food only nt a time, which hib digestive powers pccufiarly fit him to convert into 
nutriment quickly and elilcaeiously, by distributing the task through a long tract of canid ; uistcad of 
confining it, as in man and the Carnivora, to one simple organ, the stoinaeli. 

6405. The chyme passes into the duodinvmjtom the stomachy where it receives the additibn of the pan- 
creatic and Inliary fluids, whoso ducts opi'ii into that part of the intestinal tracts. Conducted onwards by 
the exQo^mg pcrii>taUic Motion^ it passes through this long alimentary tract rather rapidly in the horse j 
but it remains sulTicicntjty long to receive ftirthcr additions from the secreting surfaces of the smaller 
intestines, and probably to have its vrork of ilivibion and absorption begun in it. Arrived at the larger 
part of the intestinal tract, it is purijosely dela>ed to be fully straiiied and separated, tlic oi»en mouths of 
the lactcals spread over the villous surface receiving the nutritious part under the name of chyle, and the 
residue being carried backward, and thrown out as dung. The ehylous orifices belong to minute tubes 
termed lacteal'^t which pass onwards enveloped m membranous folds termed 7nescnteryt until uniting in 
one trunk called thoracic duct, their contents are poured into the heart, whereby they betkime mixed 
with and converted into blood, proilueing an increase to its quantity; as tJ*e alteration it reciAves in the 
lungs is an amelioration of its quality, which it lies been showm is equally necessary to the animal. 

6^)6. The liver may also he considered as a digestive organ {Jig 83J. h 6), inasmuch as it secretes a fluid 
whose office appears to be to quicken the action of the intestines ; at the same time that perhaps the very 
matter separated tends to purity that blood which has been .ilready distributed to the chylopoetic viscera. 
All other animals, excqit the hor^e, ass, and deer, are furnishetl with a receptacle for the bile, where it 
may bo retained and rendered more aerid : but the horse has no gall bladder, and. in his /cetal state, 
another speciality presents itself in this organ, which is, that he is deprived of a canklis venbsus, and thus 
the whole of the abdominal blood flows through the liver. From this simplicity of structure in the horse 
he is seldom affected with obstructed or concrete bile : but the organ itself is liable to inflammation, and 
also to a chronic disease of it throiigli the metliuni of the stomach. 

6407. The pancreas is an assistant to digestion also, as we have reason to conclude by its pouring its 
contents into the duodhnum witlf the bile. It is situated behind the liver, between the stomach and leit 
kidney. 

6408, The spleen, or milt {Jig. 83a d), is a spongy body situated at the greater extremity of the stomach. 

Its use is likewise not clearly ascertained ; but it has been supposed to be timt of a retmrvoir of blood fiw 
the stomach. ‘ ....... 

G409. I'he kidneys are tm cxcreilhental glands feej sititated in the lumbar region, the right more forward 
than the left. The structure ot the kidneys exhibits an extcflial reddish i>art, an Internal Whitish part, 
and a cavity called the pelvis. From this cavity pabses out the duct called the ureter, an'd brings with it 
the urine which is secreted within the kidney. 'Ilie urHers eonvey'the urine to the bladder. . 

6410, The urine apttcars to be a /(real sepai atimifrom the hlodS, and is m some measure connected with 
the skin in its office. Thus, when the perspiration is great, the unne is Wss ; and on the contrary ip winter, 
when the perspiration is small, the urine is more considerable. The kidneys of the horse are more euily 
stimiilat^lnto increased action by diuretics than those of man or of most other animals ; and substances 
which would not amiear potent act violence on his uriUjary organs. Thus mow -burnt hay, kiln-dried 

oats, ic., will pro Ace diabhtes. . ’ _ „ ' f , , • ’ 

Mil. The bladder of the horse {fig. 83S. i) is a meifitiranous sac for the receptimi of the urine It rests 
on the ptibiB,«nd^is immediate^ under the joctum- U is in part muscular, by which it can expel its 
contents almost to the last drop. At its niwj4 a kind of imhinctcr tO prevent the involuntary escafie of 
urine, and at its posterior part it is pierccd^brlhe urbters. To the bladder is attached a membranous plpd 
called tlie uriihra, which passes through penis, and by that means ejects ibe urine. 

SuBSxcT, 14. The Foetal Coli, ^ 

0419; The reproductive system Is ope of the mo^ iropptlant of nature’a works j and, whether we examine 
the subject anatomically or physiologically, nc shall be convinced that the utmost wl&dom and cafe have 
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JMM dUn{ayed% Mrfbet the contmuanoe ofthe epenaa Tbe MnlirzD^ jyrojhioed by Che 
synqi^iM of botlfpatenJ»l bepoines p)aced.in a situation fhe best^di^ted to its nscesAtl^ and saftty 
$fi4l FregtyincifnnApmM$an^f^falm IiT the pi^ 4 ilteronib,th#jriidhliettffefth« future atwiat 
areeotared with ex|fti^ns ftem the neighbouring parted end derive oourMittim Dnom a oommurti-^ 
caith^ hlCh to# number by'inlbins of the umbibcal cord# and ikitherjitb|(ta silrra|ndllfig lluldi In this 
sCpte h spedUlity tirobserved ii»(|bef)»tal sanguinepua circuMKhpo , tbvg^e itsMidpnmaltriohd toss, 
iltt through ikshv^ by which it galiiiisiw more early and penwot evdluCilMI to ht if at Its nrst 
eiibance wto 11(0 toraM|||hbxertloD8. iJ^er these circumstances ft dmiy id^uftes IncreiUMr, jUittilxbe 
distention it occasions bHQftha too great (ls» thepapac ity» tlrheAthe of the uterus, powers 

fully assisted by the dianMiragm and abdominal muscles, contract, And tbds toftobuth the foal and the 
membranes into the world « a 

btU The new-born faaif on Its entrance into active life, find# Its organs pf Immediate necessity in n 
full state of c^iacity Vnbke the Inibnt, it is far flrom widigent, but can run amUp^itn the;.ieomim 
phenomena of aa animal with deicim^ity and ease Its powers are, however, not supt^^f develpm to 
enable it to live independent it bos therefore a Mecessity ibr bceklng support ibrmn the motnhr, In the 
form of milk, and it mpy therefore be nbw considered in some measure ai og^nivorous. JThe pulk ly 
derived flrom a flimlsbed with two nipples, having excretory outlets and ymyes to prevent the acm. 
dtntal lo»a of the flu^d. These valves the instinct of the ftial teaebts it to dUplato by its nege milk 

of the mart being highly nutritious, its evolution ripidly increases and bocomes fitted to portom all the 
more matured AincUons, and when fUllv able to counteract its own wants, it sympathise Wiui itself, 
when the uarentls care being no longer necthsary, the laotilcruuK secretiou ceases 
^15 The period i\f gestation vanes in different mares oiu hundred and twp mares were otMerved by 
Tessicr, of which d foaled on the 31 1th day, I on the 314th, 1 on the 32jtb, t on the 3i!CUi, S pn the ^Sd, 
47 ftom the 340th to the 3/K)th, g5 from the 350thto the S60th, 2l from the 360th to i^e ^th, and 1 on the 
3^h dog, which gives a latitude of 83 days m the time of gestation. 


SuBSEQir. 15. The Foot* 


etlfi. The feet qf the hpr^ present tn their united funetwns a i^ries qf Sfmngs with great cbngiloxity of 
ruoture An unreflecting observer considers onl> the horny box, and perhaps Attaches as httle merit to 


structure An unreflecting observer considers onl> , __ 

its mechaiusm, as he would to a well turned wocklenleg of a man 


But a litde exAnuudhon will convince 


SS5 


him that all the complexity, all the admirnble methaiiisn^lispiaycd in the assemblage of fbur fingers and 
a thumb, are here concentrated within this horny box and its ipi^endages. As the parts which compose 
the inod and the fore feet do not materially difler, a description of one foot will setve for the Whola 
W17 On examining a peip^tcular^< ettun <?/ the foot and pasttm {fig 835 ), there ajiMarB the oeflln 
bone (n), the navicular or nUt bone (5), the coronary or little {laStern Ifthe (c), the larger pastern 
bmie (d)f Uie back smew or great fli xur tendon of the foot (e), the s^e tendon sliding Cw the navirular 
bone (/), its teimlaation or insertion into the bottom hf the coflQn bono (g), the elastic matter 6f the 

sensible frog (A), the uibLnsiblc or homy frog (t), the horny sole 
(A), which includes the parts ot the sensible root, the outer wall 
of the hoof (/ , the clastir pr(x*es6e» (m), the allocbnicnt of the 
cxttnsor tendon to the coflln bone (lO, and its attoebment to the 
corrwry bone (0, whit h completes Inc section 
r}418 The coffin bone {Jig SsTi a) adapts itself to the fbrm of the 
hoof, or rather is adapted by nature to this eligible form 1 lie 
emintnce in front rccci\cb|hc insertion ef thetendoh pf the great 
exti nsor muscle of the foot, whose upper attachment js to the 
humerus or arm bone where it Is fleshy, hUt as it passes onwards, 
ic bet omes tendinous, expanding ot er every Jointi both to prevent 
frirti m, and to embrace and give attM^bmeuts tp each bone, by 
whith a simultaneous ppvcmeiu of (hp. whole limb iq mode In 
the hinder limb, this extensor and Us two less adlitbcts arise 
from the tibia and in part from the f&mur Ip tho sides of the 
cofhn bone irc attached the lateral i artilages, fmd around its sur- 
face arc marks of the attachment of the laminaied Aul^tance, 
Mil) 7 he coronary or small pantem lone {c), ayttcuiates with 
the coffin at its i>osterior part, and articiilaftiig also with both 
these IS the nantcular o? ni^^^onr (/), whose oftiudimdllts to them 
arc effected by ligaments * 

The herd is contcal, or rather, as Clark observes, slightly truncated, and laagecretion as well fson^ 
the toscplar tMfft 6f thwfbot as from the skin, as our nails are flrom the powon jpf skin called tnd fluick. 
Ifte strudtUtotttf the hoof is firm and fibrous externally plane and convex, but UttefnaHy concave And 
lamiiial^ The quarters me the lateral parts As the horn approves Ute hcola it becomes soft, and 
is reflttBtodjitwari&r The fiSels are parted by the homy Jiog (Jig 8^ 6), oBrf wlthfitut the ftog on each 
side, tim iitfleCti its fibre! to form the bars which arc seen on the under sittfoce {fig 896 c}» In A 




healthy foot {Jig HJ7 ) the heels are round, 
wide, and smooth {a a), the frog fully eft. 
{landed (A), the bars or binders distind^}, ntt'" 
corns in the usual angle (d), the sdRr brood 
and concave (d) In a di 




le (d), the so 
iiseascd toot {fig 837 ), 
the heels are high anddrawn together^ con. 
' ' ■ lllto 1 



traction (a a), the flrolnarrow and fillto with 
fissures fr(^ft|||ntrai^ion and thrush (5), a^w 
the sol^renipiosteiiod in its tranwrse dio. 
meter, vhicQ yfmorbidly (ountcrbaianced bye, 
the incr^sod heights in the truncated form 
(0 WBln*the hoof is removed, thmSuMihle 
r Jlemy sole {fig 835 k), above whflH^i^, 



nr Jlemy sole {fig 835 A), above whiiMWt inw 
Miug the wholw theliorny solo, except si^uch to is taken Up I6y the 
iqulsh^Hi seneiblrond vascular , and thus wotltoKn w^injones to it finom 

lie sole form the 


irescnts Itself, coi 
, This part is exquL-^^,, 
iuce such serious efihcll^nd why 
. The sensible frog and4l^BtoJibu 
much medstuRj, or othefttouspj^he sensioli 
brush, theetructure of the whole bccomi 
ly wtotto and decays It is, therefore, cvl 
yippM^ Above the sensible frog andj 


above the km 


bm the 1 


ContrMtlon of tlm hOof mVes 

inMnsiwfyog ana sple, but wheh Itom 
lto|rog. injiread of forming horn, secretes pus or 
it^r^, and the hqfoy flrog, thusltohig Ita sdm 
^Ujatn<yv(hi» can be enClitoy hoimTpss, a« is 
Oft flexik tendon, or back lUleWi, inseti- 
jportant tendOh toitthg ftom Us paretfl 
andtilna,Jln Us pabso^ unites wltlr on 


r, but whidlf lam is principally distributed to thw pgste^ bcnc|i*wblle the 

ft is {Mrforated by the assistonr fiex^ teffdw, is tole^ lilto the vadlt of toe oo^h tn 

Ktrenutles# leai|j|^ 9bxors, aD<| a ssifillOr Jhfrrto one, aif« 


._ire»iromitlos# 

.. f^tir and tilna. , 
7he sensible Idminse 


Around the •u'face of the eofiBn bone it hoi been nottced that there eio 
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linear Indcntatious, to which about flv6 hundred semUuartilaginous leaves arc attached. J!ach of these is 
received between two of the horny lamelJaa which line the interior of the horny hoof: and when it is 
considered What<a vast surface of attaohmoiit is formed by these means, the strength of the nnioii will 
not be wonderi^ at. No common violence can separate these imrts, and their use, os so many springs to 
supiwrt the actions of an anima), at once weighty, strong, and extremely ag/le, must be apparent The 
vessels and nerves of the foot are derived from tJic metacarpal arteries, veins, and nerves, which tiass 
behind the pastern, when tlie main trunks divide to proceed to each side of t^ foot, and are ramillod 
from thence throughout It is a division of the metacarpal nerve on each sicta^the lesser pastern, or of 
the larger, as occasion suits, which forms the atrve opera/fan, now in vogue 9s Remedy for founder. 

Sect. V, Diseases of Hime» 

&193. The diseases of tke horse arc as numerous and as important as hircomplicatcd structure, and the artl. 
dcial state of his present mode of life, would load one to exiiei't Until of late tJie treatmeut of these 
diseases was confined to the hands of ignorant farriers, presumptive grooms, or shoeing smiths : and the 
fate of the animals was commensurate with the wretched treatnicnt they were subjected toi The esta> 
blishment of u school for the veterinary art has disseminated an improved practice, and spread improved 

I iractitioners throughout the country , and wo would earnestly recommend an apnlication to one of esta- 
ilished reputation In all cases of difllculty and danger. Kut as it is not always that such a one is within 
reach, to enable the agriculturist to liavc in his own hands the means of uifcrranig himself, or of being a 
clieck on others, wc submit a concise view of the dibcascs ot the head, neck, trunk, and extremities, 
preceded by some general observations. 


SubSKCT. 1. General Remarks on Ihc healthy and diseased State of the Horse, ^ 

6421 Condition 0 / horses. Being in condition, in stable language, signifies not only perfect health In. 
tcrnallv, but such an appearance externally as the philosopher would (;.iU unnatural, or at least artificial ; 
while the amateur considers it as an essential requisite to I he other qualities of the horse This external 
condition is doiioted by a sleek, short, shining coat, with a degree of flesh neither boidering on fatness 
nor emaciation. P’.vcn in this sense of the term, coyiditwn must be varied acconling to the uses of the 
animal. In the cart horse, provided there be .sleekness of coat, looseness of hide, sound wind, freedom 
from grease or swelled legs, with good digestion ; a fu1ne.ss and rotundity of bulk, instead of detracting 
from his beauty or impeding his exertions, will add to the one and as.si.st the other. In the co.arh horse, 
tlie hackney, Inc liuiiter, and tlio racer, a different conddwn i.*i expected, varying in different degrees from 
that of the curt horse. In both cart liorse ar.d racer, it is equally necessiiry that the various iiitenutl organs 
shoulil be in a state to act unmterrupto<ny lor the benefit of the whole ; but, in addition to this, it is 
necessary to the facer, that the greatest iHissilile miantity of animal fibre should be condeused into the 
binallcbt possible bulk , and that the absorption ot all U'>e1t3S9 lat and other interstitial matter slioiild lie 
promoted by every iwssible means, as ebbentially necessary to unite lightness of body witli full btrciigih 
and elasticity. It is in the attempts to produce such a state in its full perfection, that all the scoets of 
trainme consist: but whether a total departure from natural rules, by inuiatuial heat, deprivation of 
light, sumulatmg food, restraint from water, and excessive clothing, are best calculated to promote it, 
admits of much doubt j and it is to be ob.served, that the dawn of reason and science appears to be shin- 
ing through the crevices of these darkened casements ; for even at Newmarket the system has lately 
much relaxed from its artificial rigour. 

6424. Tobiing a horse tyito condition, not only should the jiurposes he is intended for be taken Into 
account, but also his previous state. If ho be taken np from grass with much Hesh on him, ft is evident 
that what is required is, to remove the soft interstitial matter it may be supposed be has gainetl by green 
foody and to replace it by hard flesh ; and also to produce a sleek ne.ss of coat and beauty of appearance. 
To accomplish these ends, the horse should be accustomed to clothing atul the full heat of the stable by 
degrees only; and also by degrees only to the meditated change ot food, which is best done by mashes. 
In two or three days a nuld doac of physic may be given, during all wdiich model ate exercise only should 
be allowed, as walking, but which may be couliiiued two hours at a tune. After the physic has set, begin 
to dress his coat, increase his exercise and his fooil, and accustom him to an increase of warmth. In four 
or five days' tune again mash lilm for two days, and give a second dose of physic, a very little stronger 
than the first (6')44) After this, still fiuther increase his warmth, his evernse, and his food,ljv which 
his belly will be taken up, his flesh will harden, .'uul his coat will begin to fall. A third dose Of physic, 
or urine balls, &c., are only necessary in the training of luinter.s, kc., and even in thc‘.e, a gradual uicreoso 
of exercise, rather long contiiiaed than violent, with proper foml, will effect the end, if not so quicklv, 
more bcueflcially to the animal To bring a lean horse into condition, a somewhat cliflercnt plan shouid 
be pursued. If from grass, still m.ish him for a day or two, by no means stint him in his water, aud with 
Ills mash let corn be also soaked. If corn be speared or malted, it will prodm e flesh sooner. But even 
here, give the horse moderate walking exercise, and if he be not too much reduced, add a mild dose of 
physic to prevent his heels flying, or Jiis getting hide-bound by the increased food ; but If great cj^iaciatuni 
forbid the physic, give him nightly an alterative, ( Vet. Pharm. liojU. No. 1.) As his appearance nnproves, 
gradually harden his food and increase his cxeicise. 

6425. Diseased condition of horses. What has been alre.ady said relates to that alteration from one state 
to another, neither lieing an unhealthy one, which custom has rendered necessary; thus a,inan in train- 
ing for running or fighting, and a man out of training, are botli considered eoually healthy. But there 
arc circumBtonces that produce a morbid state of condition, different tYom all these. It is common to 
hear {lersons say, “ My norsc is sadly out of condition ; and I cannot tell either what is the matter with 
him, or to get him into better case.” Various are the causes th.'t may pro4iice this : a sudden 
alteration the food or temperature, or of habits <'tlto|M|ter, may U'romc a cause. Kemoviiig a horse 
from gtaaf to a heated stable, full ftieding, and hard'ex^PIse, will often do it : therefore these changes 
flhoiilil always be gradual. Bad food, as mow-burnt hay, musty bats, beans, &c , likewise mineral waters- 
foul air, &c., are frequent causes. Diabbtcs, or profuse staling, is often brought on by those means, and 
the condition of the horse beccmics greatly rcduceil It is requisite, therefore, to enquire whether 

of these errors are in existence, and to immediately remove them : hut it often napiions that the stomacfi 
lias become rejax^ and the hide become bound ; neither of which readily remove, even though the 
original evil maybe amended. When the relaxed stomach has< produced lampas, treat the mouth as 
described under that disease (6446.) ; »»ut tlie htomach Itself must be principally attended to. First mash 
and give a dose of physic ; after It has^set, commence the treatment, if the horse be of a full habit, by a 
moderate bleeding and a nightly alterative (Vet. Pharm. 6550. No. 1. or 2.) But if he be not m ftill, but 
in low flesh, commence by a daily tonic {Vet. Pharm. 6551. No. 1 or 2.), which will gradually remove the 
swelling within mouth, and loosen the hide. A sudden cold applied to the skin often brings on a 
want of condition with surkit. In which casqeilleeding, nightly alteratives ( Vet. Pharm. 6550. No. I. or 2.) 
with or without an assistant dose of physic, arthe habit of Uie horse may require, constitute the projicr 
treatment Worms form another cause of nidrtftd condition^ Which are to be removed as described. (G47B.) 
Execssive fatigue is also productive of a bad state of conditionf which often proves very obstinate, 'IVirning 
out to vdry gootl grass is the quickest cure, and when that is 'mpracticable, soiling in the stable, or fcedkig 
with carrots, parsneps, beet-root, &c. will be good restoratives j as mwiicinc^igive tonics daily. ( Vet. Pharm. 
6561. No. 1, or 2.) It will be only nCccssary to add, that in considering the state of a horse’s condition^ 
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the effect ifl apt to be mietaken for, the cause, and the symptoms for^he disease Hide bound and lampas 
are not in themselves any thing more than effects, or svinptoms ; the former being commonly, and the 
latter being always, dependent on a deranged state of tne stomach : both are, therefore, to be treated 
accordingly. Exactly the same will apply to all the other symptoms of morbid condition. 

Subsect. 2. Injlammatory Disea^s of tfie Horse* 

6426. The inflammatory diseases qf the horse are numerous, but his fevers are few; a febrile state 
being generally brought on by the inflammation of some important organ. Inflammation may be con- 
sidered as general or diffused, and local confined, and both seem to arise iVom an affection of the blood, 
vessels, and perhaps firom a peculiar state of the blood itself. 

6427. General or dtffuscd inflammation constitutes fever or extensive inflammatory affbetion, and 
appears to consist in an increased action of the heart and arteries, accompanied with an increase of heat. 
In some instances where the fever is purely symptomatic, and dependent on tlic inflammation of sonic 
important organ, as of the lungs or the intestines, the circulation appears retarded rather than incrcascil, 
from interruption arising to its passage through fhc heart. 

6428. Local or confined inflammation is also draendent on an affection of the blood-vessels, but con- 
fined principally to the blood vessels of the part a,ffeeted. It is betokened by redness in the skin, tumour 
or swelling, heat, and tenderness, with pain Inflammations, both diffused and local, are brought on by 
exciteinents, such as over-feeding, excessive hc.it, the reaction proiluced after cold, and the reai^tion 
produced by inordinate exertion. Those more exterior arise from injuries, the application of improper 
sulistaiices, &c. Inflammations terminate in various ways ; it is to be remarked, that in conscquctico 
of the very large circulatory system in the hor.se, his febrile affections rage higher, and terminate sooner, 
than in man The usual termination of inflammatory affections in the horse is, by resolution, effUsion, 
suppuration, and gangrene Schirrus is nut at all a common termination of ^nflalnmatiol 1 in the horse. 

6429. Inflammation qf the biain {phren\tis)y brain /every phrensy jevery siairgers, mad and sleepy. 
There are few duseases more likely to be mistaken by inexperienced farriers than this ; it Is not to bo 
wondered at, therefore, if indifferent persons should be led into error by it. It appears in two forms, 
a violent itantic one, and a sleepy lethargic one ; and the latter appearance is also common to a disease, 
not dependent, as this is, on idiopathic inflammation of the brain, but on a paralytic affection of tho 
stomach, and thence it is called stomach staggers. This latter affection, however, may be distinguished 
from the former by .attending to the colour of the eyelids, nose linings, mouth, ht.y which, in stomach 
staggers, are iisu.illy more yellow than red ; whereas, in sleepy staggers, thev are more red than yellow. 
Innaminatioii of the brain shows itself, in general cases, by disinehnation to food and motion, drowsiness, 
accompanied bv a heaviness and clo.s)ng of tho eyelids, with moisture and reilness of them ; and also of 
the linings of tne mouth and nose. Sometimes fhese symptoms increase until the horse becomes comatose, 
and after a few frightful struggles, he sinks to rise no mure In tliesc cases the pulse is apt to bb oppressed 
instead of increased , but most frequently alter the first stages he becomes furious, plunges about, and 
is vicious to himself and others, apuroaching to a state ot madness, in which state he continues till he 
sinks from his own exertions, when he rises again to renew his violence. 

64J0. The causes oj staggets may be various : the immediate are either an original accumulation of 
blood within the brain, or the translation of the inflainination of some organ to the brain ; ns a remote 
cause it is often brought on by too full feeding, without sutticient exercise, and particularly in horses at 
one time working very hard, and at another suffered to remain inactive, but winch horses, whether used 
or not, are equally fed. Sudden cold, violence, he., may bring it on. 

. 6431. The treatment qf staggers should bo begun by alwtrai'ting a very large quantity of blood promptly, 

by opening both jugulars, and letting the horse bleed to the amount ot ten or cveh twelve quarts; repeat- 
ing tlic same until the delirium ceases After the first bleeding, back rake, throw up a laxative clyster 
{Vet. Phai m. Gj() 4.), blister the head, promote a current ot tree air in the stable, and treat altogether as 
directed under other febrile affections. 

6432. Locked jaw, stag-evil, or Utanus, arises from cold, excessive fatigue, sometimes perhap.s from 
worms, but more often from a wound of some part, as pricks m shoeing, A'C. >Surh wound is seldom in a 
recent state, but alter two or three weeks’ continuance, sometimes after it has healed even ; it folluw'S 
docking, gelding, and nicking frequently, and is preceded by a flabby unhealthy .state of the wound. 
It is iiot alway.s prwfuced by an open w'ound ; it i.s sometimes consequent on a bruise, strain, &e ; and 
is sometimes brought on by cold, violent exertions, &c. kc. It unpears as .nn afibetion of the brain, which 
transmit^ its morbid irritation, particulnrlv to the nerves attached to muscles, by which they becoino 
cramiied, or may be considered as m a high state of action, giving the horse a peiuliar look of energy, 
as though immediately stopped from full speed, with his nostrils extended, his head raised, and nose 
carried forward ; his legs straddle wide, and Ins tail is cocked and quivers, as after violent exercise. The 
Jaws will now be found, if not closcil, yet nearly so, when he is called jav'-set. 

6433. The ireatment is not often successful ; but, however, it is sufficiently frequent that it' is so, to de- 
serve the utmost attention. Blame informs u$ that enormous bleedings have succeeded ; but he places 
Ins principal dependence on the application of cold by the means of ice, or of constant dashing witn cold 
water, with an active blister applied the whole length of the spine. Balls of camphor and opium, to the 
amount of two drachms of each, may be given every tliree hours. If any room remains in the mouth, the 
ball may be passed up by means of a stick, or it may be given as a drink by means of a syringe ; and even 
when the mouth is entirely closed, hc^nforms us we may give a drink by the nostrils. Moorcroft used • 
cold al^o. Eearon, on the contrary, has experienced benefit from a bath, heated to ninety degrees, and 
kept at that temperature for three hours. White recommends camphor and opium. Wilkinson, of 
Newcastle, has been very successful by keeping up heal and stimulus over the skin in general, by means 
of newly stripped sheepskins put on hot Perhaiw* if the body were previously rubbed with oil of turpoii. 
tine one part, and common oil two parts, it might assist Wilkinson’s jdaii. When locked jaw arises from 
nicking, it might be prudent for a veterinary surgeon to dissect down on the nerves of the tail, and divide 
them; and when from docking, it would be t'Wisahle at once to cut off another jxirtion of the tall ; 
which practices, m both instances, would afibrd u moderate chance of saving the animal It is necessary 
further to remark, that it is of great consequence that the IkiwcIs be kept tree from ficces, by raking and 
clvsters. "With regard to the latter they are very important in this disease, as a medium, commonly the 
OKiy one, of giving support A horse has been kept alive on nourishing clysters alone for seven or eight 
days. (TtV. PAarw 6566) 

643k Catarrhal fever, epidemic catarrh, influenza, distemper, cold, morfoundering, 4x?. These names 
apply to ope common disease, which often in rainy, variable seasivis appears as an epidemic, and affbets 
thousands of horses at once, it is observed to be {larticularly prevalent in this form in the spring of some 
ytutrs, more than of others^ It is not contagiou.s, like the more malignant form, but is brought on as an 
Cpldetnic by the same causes being applied to nearly ali subjects alike ; which are alternations of heat with 
c^ld, moisture, and dryness, &c. In crowded cities and large towns it is more prevalent than in more 
open situations, and it is more firequently found in the young than in aged horses. Where it does not 
exirt: as sin epidemic, it is brought ori by an accidental^sold taken. It is of great consequence to dis. 
Cinguish U ftom pure inflammation of the lungs, with which it is very apt to be confounded ; and which 
mistake is often a fatal one, from the treatment being in some essential particulars dlflbrent Inflamma. 
tibn of tho lung^ commences by a short rough, without much other disturbance to the health than the 
pain it gives the horse to cough ; but wliiciris often so considerable as to make him stamp his fleet while 
coughing. If a horse in the instcmper coughs early, it is not a liollow, harsh-sounding, and distressing 
totjh of this kmd ; 11 he expresses uneasiness, it is principally from a sore throat, which U very common 



Book VH. 


DISEASES OF THE HOHSE. 


9^ 


in distemper, but by no mean* common in pneumonia. The sore throat in distemper gives the horse a 
disi^osition to refuse his food, or he chews it and lets tlic quid fall without swallowing it He reibses 
water, particularly if it be placed on the ground, ilis cough is quick, short, and usually sounds more moist 
than harsh and dry ; but though common, this is not invariably the case. His eyes arc heavy and moist. 
Ills breathing is quickened, and his ears and legs are alternately hot and cold. Ills nobc on looking into it 
is redder than usual, and sometimes his glairs, as well submaxillary or j.iw glands, as his parotid or 
vivos, are turnifled. On the second or third day excessive weakness conies on ; tlie rough becomes more 
paint ul, the pulse is quickened, and the nose begins to run. After which the horse either runs off the 
disease by this suppuration, or it goes on to destroy him by the ,licight of the fever, and degree of weak- 
ness produced, or by suffbcation from water in the chest. Now and then, although recovery takes place, 
an obstinate cough is left j and in a few cases the disease terminates bi glanders, 

64d5. The treatment may in some cases be cut very short} for a* in almost every instance a shivering 
fit begins the disease, so when many horses are in a stable, and the disease is very prevalent, tliose who 
have not been attacked should be watched, and the moment such an attack does tjke place, give of 
sxeect spirit cf nitre, or when not at hand o* spint hartshorn, an ounce, in a pint of sound ale. 
Kxcrcise the horse briskly, then well hand rub lixni, cloUic him warmly, and it is more than probable that 
the disease will be cut short. Hut should it procecil, or should tlie disease have gone on unobserved to 
the ai>nearance of the symptom detailed, begin by bleeding moderately, if the horse be not already weak, 
or if tliere have not appeared the running ot matter from the nose. If there have, the bleeding had 
belter be dispensed witli, unless the fever appear, from the quick ftill pulse and redne.ss of the inner sur- 
face ol the nostrils and eyelids, to be still so considerable us to require it ; in winch case we must not be 
deterred from one moileratc bleeding ; and which, if the febrile symptoms do not abate, may be even 
repeated. It will, however, in general rases^ be advisable to avoid bleeding after the .second day of the 
attack, or after the discharge has appeared Irom the nose, or after considerable weakness has come on. 
In all cases a very cool tcmpeiatiire is cs.->entially requisite : hot stables or hot clothing is very per- 
nicious, hut particularly the loriner. A hood is not improper over the head, because it encourages the 
running to make an early cip]x>arancc ; and for this leason a warm mash may advantageously be hung 
round the neck throe or lour times a d.ty. Jleforc the discharge coniinences, give night and morning the 
fever powder (fW. Pharm. No 1. or 2.) in a mash or drink; alter the running has come on, or as 
soon as the weakness has become considerable, give night and morning cither ol the fever drinks. (Pet. 
Pharm. No. 3. or 4 ) Malt mashes, when the weakness is great, are jiropcr ; at other times bran 
mashes with plenty of chilled water are best To relieve tlie tliruat, rub the outcide with mild liquid 
blister {Vet. Pharm. Ii563 ) ; and if the weather be waim enough to allow it, tw’o or three hours turning 
out in a held each day is proper. Green meat in tlic stable, w'heii it can be procured, should likewise 
be given. • 

CK>(i. Malignant epidemic, murrain, or pest. Now and then the distemper or influenza assumes a 
character ol uncommon niaiigiianco ; which is liap]iily not Ircqiicnt here, but not unfrequent in con- 
tinental countries, sweeping oll'a third of the horses and kiue, without any means being found sufficient 
to arrest its progress In those cases it is highly contagious, attacking almost all tlie horfies as well as 
rattle within its spheie of action, or which communicate witli each other. Hr Layard, and Osmer, 
ICnglish writers of e.stabli8lied reputation, noticed the appearances of this disease long ago; and their 
descriptions are not dill'erent fiom the milder kind noticed ^0*434.) but in degret*. The throat is intensely 
bore, and the muutli ulcerated; the glands ot the head swell, and soinetimos these and other piirts sup- 
purate and burst. The matter from the nose is blootly, and the stench intolerable; the weakness is also 
peculiarly gre.it, .uul shows itself e.irly. 

3437. The treatment recoininended by Hlainc is the early use of malt mashes ; even ale i.s indispensable. 
Green meat should be allowed, and a very cimiI stall is necess.iry, having a free coumiumcalion with the 
onen air. A.s medinne, three tlo.ses are iiece.'.sary, every day, ot the malignant epidemic fever drink {Vet. 
Phaim O.OS2 ) ; hall a pint of yeast with a pint ol ale ha<» been given, witli good cttect, three times a day; 
also, to {ircveiit the infection from s[»readiijg, lumigute the stables and all the outhouses with the proven, 
tive fumigation. (Vet. Pharm. 6583.) 

SuBSECT. 3. Diseases of the Head, 

6438. Epilepsy, megrims, sturdy, or turnsick, are epileptic attacks of greater or less violence, and which 
are apt to be confounded with the accidental strangulation that sometimes takes place, from a^'ollar too 
tight, or from driving a horse har<l up hill, &c. The epileptic fit makes its appearance by a sudden stop ; 
il the horse be in action he shakes his head, looks wild and irresolute, but alter some time he proceeds; 
when more violent, ho suddenly falls down, is cotivulseii, dungs and stales insensibly, and remains some 
time before he rccovrr.s. 'J'liis disease, like staggers, is generally the consequence of too full a habit ; and 
is, therctore, best relieved by bleeiiing, and a more moderate diet ; and, where it is convenient, a rim at 
grass should be allowed to alter the habit 

64311. The diseases (]f the hmse's eyes are not numerous, but they are very destructive. The principal 
are ophthfilraia and gfilta scr^na. 

6440. The ophthalmia, lunatic, or moon-blindness, is a very peculiar disease among horses, afibeting their 
eyes generally about their full growth, but sometimes later, and sehlom earlier. It is but little known 
among mules and asses, and unknown in oxen and sheep It does not, however, appear to be a disease 
natural to the horse, as wild ones, or even those little subjected to arlificial restraints, are not obsen ed to be 
bubjcct to it : but among others, it is become so common as to have the tendency handed down in the breed, 
the progeny of some stallfons being more prone to it than others It is often very sudden in its attack, 
the eyelids being found Bwellcti and almost closed to avoid the light ; they arc also very red within, and 
the haw is lialf drawn over the surface ; the tears flow down the face perpetually, and the whole head 
is hot: now and then these appearances come on gradually, 'i'he suddciuiess of the attack makes the 
complaint to be attributed to accident, as blows, hay-sdms within the eye, &c.; and it is ft-equently 
difflcult to get the owner of surh a horse to bt'licve that a constitutional attack ^ as it usually is, can 
come on so suddenly, tvometiines as it comes on quickly, so it goes oft', the eye, from being opaque and 
milky, in twenty.four hours becoming clear and almost well. When such an attack has taken plao^ 
even if nothing be done, the hor.se sooner or later amends, and the eye or eye.s, for it is sometimes one, 
and sometimes both that are so attacked, — become again clear and well, and remain so an iiidcflnite period, 
from five or six W'ceks to as many months. Another attack, however, sooner or later follows, to which 
others succeed, each leaving increased •nilkiness on the outer coats, and some dimness within the pupil, 
cither speck-hke ordiftbsed; and finally the horse becomes blind from cataract. 'When one eye goes 
blind totally before the other, it is often the means of preventing the future att£«ft: on the remaining one ; 
which has given rise to a custom of putting out one eye to save the other, and which has succeeded. As 
this is a constitutional disease, brought on by artificial habits, as over-exertion, close unhealthy con- 
finement, and lieating food ; so it is clear the abstraction of all these are necessary to remove the com. 
lilaint, and to prevent a recurrence : but particularly the dose, dark, and uriventilated state of the stable 
should be attended to, os well as the removal of the litter, which retains the volatile ulitali of the urine, 
and irritates the eyes mosf injuriously. The foSd should be mild and cooling, and the exereis6 moderate, 
but long continue. Under the height of the attack, however, sest is advisable, with moderate light, which 


Pharm, 6575.) Sometimes one quarter of vinegar to three quarters of water has been found a useAil 
uppUcatloni and wbichever ii used, the cjos and eyebrows should be kept continually wet with it, whicli 
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by exciting evaporation will keep the part coot A seton mav be introduced under the eye or jaw. In some 
cjises, blistering the forehead or cheek is found useful ; biit in every insUnce bleeding is proper, which 
ahould l>p repeated until the disease lessens. Wlicn the horse is very tlill and gross, physic and alteratives 
assist the cure. When blistering U used in any part near the eye, the greatest care is requisite to prevent 
the blistering matter hrom being rubbed into it. A very peculiar uphthalmic aflbetion is also sometimes 
occasioned, particularly to the horses of hot climates, by jlic entrance of a fiKiria or thread.worm into the 
globe of the eye, which swimming about in the .iqueoiis humour, eventually occasions violent iiiflani. 
mation. The cure consists in letting out the aqueous humour with a lancet, when, the lih^ria escaping 
with the fluid, recovery follows. 

6141. G^aserhta or glass eyest so called from the peculiar glassy appearance of the eye, arise from 
a paralysis of the optic nerve. As the eye is not matcilally .altered in appearance, a horse often be- 
comes blind without its being noticed, until his c.iutious stepping, quick motion of his curs, &c., give 
notice of the case. On examination it will be found that the pupil remains dilated, however great 
the light, and the eye u irrecoverably lost. In the veiy early sUges, blisters to the forehead and 
stimulants to the eyes (as white vitriol a diachvi^ water Jout ounces^) may be tried, but with faint hopes 
of success. 

6412. evil. This complaint commonly requires the altemlauce of an experienced practitioner ; but 
the prevention is often in the power of owners, and others .ibout horses ; and to this point we sliall par- 
ticul.il ly direct their attention. Pole evil is commonly the ctfect of accident. Repeated small blows 
of the manger, or continued pressure irorn hanging b.ick on the halter, Ac., will, if not remedied, 
produce swcdlingut the nape ut the neck, with some tenderness. In this early state, if the collar be 
removed, and the part be kept continually wet with vinegar and watei, ilu' si^elling will often d^sper^e: 
but if. 111 spite of this, it pi ocecds to suppuration, let a vent be niude lor the mutter by a sctoii ((ijJ?.) 
so that it may readily How out Introduce nothing licaliiig, but encourage a free dmcliarge^ and it may 
yet heal at once. When such is not the issue, the dise.ise attacks the ligaments, su. i ^s iurin, and the 
mutter burrows under the skin and muscles, when a seton must be introduced I'loin the opt aing above and 
should be brought out at the bottom : tiic seton should be then daily wetted with the liquid blister, ( yet. 
J*Jtarm. 6.162 ) Slmuld tins plan fail, cscharoties will be required iii the form of the scalding mixture. 
(Tel. Vharm. 6.186.) 

f)4-U. Strangles^ vives^ or ives. This disease has been likened to the Iiiiinan mcasle.s, bcc.ausc it usually 
attacks every horse, and most of them at a young period, between three and five years. It is foi-timute 
when it attacks colts at gra.ss, as it scl<lom occasions iiicoiivenieiiee, which has led some pei sons info 
error by turning their horses out as soon as attacked ; but it is not found that .stabled horses, ilius turiicil 
out, {lass tbrougii the disea.4e more mildly, but tJie (ontiary, execqit the tbsea.se exists under its very 
mildest form. VVliite lias conjettured that eolts breeding the strangles while .it grass are afterwards cx- 
enqit from glanders, but this wants cunhruiation Prosser h.is also aliinned, that inoculation by the matter 
of strangles is good ; because It mitigates the compl.iint, and renders tlie hor.se not liable to any future 
attack : but tlie jiractice has never gained ground. When the strangles occurs m the stable, and now and 
then also in the Add, it proves a severe disease, and shows itself under the appear.ineu of a cold, with 
cough, sore throat, and swelling of the glands under the jaws, or behind and under the cars. Sometimes 
there is not much exteni.tl swelling, and the tumours break inwardly, and nature cfleets a cure ; at otheis 
they break outwardly, and tlicibseasc run.s off tli.at w.iy , and sometimes the swellings disperse either by 
nature or art, which breeders think unfavourable, as they suppose it renders llie amiiial liable to a future 
attaek, but m.any so treated passthercinanulerot Ihcir lives without more aAecliun. 

6U+. The treatment of strangles. When the swelling lingers, and neither comes forward nor recedes, 
poultices are prefer.ible to loment.itions, which, by leaving the horse wet, promote evaporatioii and 

{ irodueeoold. Peal rceoiniiiends blistering the part, as the best moans of promoting siinpiiralion. The 
lorsc should be kept very cool, and bran nlashe^ with waini water should be hi.s princi] ai support, uiiIchs 
the complaint hist long, and prcnluee much weakness, when malt mushes should ho substituted. lilccding 
is only advisable when tlie early symptoin.s are violent, a.s heaving at the flanks, extreme soreness of 
throat, with much swelling around it, and considerable cough, m which case bleeding and fever medicines 
are jiroiier. 

6445. Pierr, or lars, is supposed to be a relic of the latter complaint, and it docs appear now and then tliat 
sifter the strangles the |»arotul or vive glands do remain enlarged ((J46.‘J.), which occasions the disease in 
fmcstion : resolution may be altenipted by mercurial frictions j suppuration should be avoided, otherwise 
tnc glai^ may be destroyed. 

64 R). Diseases of the nvouth^ Imnpas. All horses, but particularly very young ones, arc liable to enlarge, 
merit of the rugre or ridges of the palate, dependent not on any local disease eoiifincd to tlio part itself, but 
occasioned by an utfcction of the whole passage ot the mouth, throat, .uid stoin.ieh. It is u.sual to attend 
to tlie part only, which is scnriAed or burnt to little purjwse, when a mild rlose of jjhysic, or gentle altera, 
lives, would prove more certain cxiicUients ; to which may be added rubbing the rug.c themselves with bay 
salt, or with vinegar. 

64-17. Bridle soies. When the bit in colt breaking, or in hard-puUing liorses, has hurt the bars, care is 
requisite to prevent the bone bcconimg carious. Touch daily witli a>gyptlucum, and cover the bit with 
leather, unless total rest can be allowed. 

6448. Diseases of the teeth are fully treated of under tlie anatomical description of the bonca. (6305.) 
Subsect. 4. Diseases of the Neck> 

6449. Fistulofis withers arc brouglit on usually by pressure from a saddle with too low or narrow a Stiddlc. 
tree; and what has been said both with regard to pieveiilion and cure on the subject of pole evil, will 
equally apply here also. (6442 ) 

64-50. Sore throat is common to horses in colds, in influenzas, and in strangles. (6434. 6413.) It is dis. 
covered by the horse chewing his hav, but instead of swallowing he drojis it from his mouth, or, as it is 
called quids iL He likewise shows a uisinclination to dv.nk. In every case, the horse hnds great ditliculty 
ill reaching every thing that stretches his ncckdownarwdsorupward.s ; his water thcretore should be Jield 
to him, and his hay should be pulled for liim : omission of these services greatly aggravates the sufTeriiigs 
0'S' horses labouring under sore throat. 

64.51. Swelled neck. A very serious swelling sometimes follows on bleeding with a rusty or poisoned Ian. 
cet, or fleam, and sometimes also from causes nut apjiarcnt. (6.747.) 

Subsect. 5. The Chest, 

6152. Ifijkimmation of lungs is a disease to which the horse is peculiarly liable: as we might a priori 
suspect, from the vast dimensions of his circulatory system, and the vast alteration from a natural state to 
which we subject him, and thereby increase his pulmon.*try nrculution. 

64.531 The causes are these deviations remotely, but the immediate attock is generally brought on by 
sudden cold, acting on a heated surface ; and thus it is that knackers and collarmakers in frosty weather 
exiieot a glut of horses that die from this disease. Hard uding is a very common cause, and high feeding 
am It often commences slowly, a hard dry cough has been .slightly noticed, but which has occasioned no 
alarm for two or three days ; gradually, liowcvcr, the cough appi'ars to give the horse pain ; he occabionally 
shivers, and his ears and feet^>eel colder than the rest at his bcaly ; he heaves nt the flanks, and the lining 
of hia noseu found to be much more red than usual, m the worst cases it is seen of a purphbh hue; the 
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inskle of the eyelids al^o are tinged with the inflammation. The appetite now beeomes aflbeted ; and 
although there is not inurh apparent pain, except when the horse coughs, yet there Is much anxiety of 
countenance present 'I'he pulse is usually small but quick. If in this state the horse accidentally or erro- 
neously l>e taken out and subjected to considerable exertion, it is almost always fatal to him ; it likewise 
hanpens that this complaint i6 sometimes mistaken for distemper, and, t>om a fear of profuse bleeding, the 
only remedy that is to be depended on is omitted, and the horse is lost. At the veterinary college, in these 
cases, a small dose of aloes is given every six hours, and after being bled and rowelled. the horse is turned 
out in the open air; and it is affirmed that many recover from this treatincut. Certain it is, that tho 
stable m which a horse is placed in this disease can hardly bft t «)0 cool; but when entirely turned out, 
his feet and legs cannot conveniently be haiul-rublicd, or band.ipid up to promote circulation; neither 
can wo blister a horse when turned out, so conveniently ; and on blistering we deiiend as the second source 
of cure. 

64s'i4. TAe treatment is to be commenced by attempts at lessoning the action of the arterial system by 
early and largo bleedings, as seven or eight quarts fVoin a large horse, and which should bo repeated in five 
or SIX hours if he be not relieved in his breathiiin. Inftnediatcly rub into the brisket, on the cheat, and 
behind tho lore legs, the blister. (Te/. Pharm. (iaS'k No. 1 ) Give half a dose of phybie. and assist it by 
mashes and warm water, w hich, if not readily taken, horn down Bai‘k.rakc also, and throw up the laxa- 
tive clyster Pharm. GTtCii.) Avoid all exercise, clothe moderately, allow a free circulation of cool 

air through the stable, and ruli the logs frequently ; aud when not under tins process, keep them lianduged 
up to the knees with hay-bands or woollen cloths When the bowchi arc opened, give the fever drink 
(Tef Pharm (V)8b.) three times a day. The terminations of this euinplaint are larious. It is not iinconi- 
moii for the horse to appear better, to cat and to drink, and to excite every hope of a perfect rei'overy ; but 
on some sudden exertion he tails down and expires On examination after death, it is found that elllisiou 
of a large quantity of serous fluid has taken place in the chest. 

fiirio Thick wmd Hi another tcrimnatum nj pncrnmnia^ by leaving the bronchial passages chnrgcil with 
coagulated blood. Moderate exercise and soiling in the stable, with mild incrcnnal ph>si6, form the best 
mode of treatment; but trequently the cough resists all these, and terminates in broken wind. 

(ikVi. Itaar mg IS also a tcnmnation qf pwcM/wo/iwi, in which ease the lungs arc not afl’eeted, but eon- 
gcaled blood, under the name ot eixigiilable lymph, remains in the tiliehea or wiiuipi^, and obstructs the 
tree passage of the air; by means of which the roaring noise is made. It is in vain to cxjiect a cure : 
blistering the throat sometimes slightly relievos it. 

f)l,>7. Ch)onic cough is also a tn un nation of pneumonia y and appears dependent on a peculiar irrifu- 
bility the disease leaves in the bronchial passages, which are found afterwards inc:i))ab1e of bearing any 
sudden alteration of temperature: thus horses with this kind of cough are cxciUnl to it as soon as the 
stable door opens, and by every exertion, by drinking, bg e.iting, and, in fact, by any thing that altera 
the situation of the boily, or is new to the part. JJut, besides pneumonia or intlauiinatiun of the lungs 
priKluring it, it is often brought on likewise by gross feeding, which, w'eakeniiig the stomach, im- 
poverishes the blood, and tlms injures Die lungs whieb are Jed by bliat blood. Worms also by the same 
means are a eanse of chrome cough It is thus that we cxiiect to derive benefit by mediums acting oil 
the stomach Green foiMl is otteii found useful, but pcirticularly carrots. 'I'ho liay should he excellent 
in quality and small in quantity ; and it will be found that soiling in the stable, but fiarticularly a course 
of carrots, forms a bettor plan of treatment than tnining out. li worms lie suspected, tri'at as under 
that he.id. (G47y ) Formula: of chrome cough balls are seen in the I’d. Pharm (<>5i)*).) 

t)4'5y JiiuhiH wild ts also somctwics hjonght on by piunmoniay and sometimes by occult muses. It is 
often occasioned by over-cxeilion after full meals, in w'hicii the lungs become permanently weakened, 
pcihap« ruptured, in their air-eelN Inexperiencetl persons find some diflitulty in detecting broken wind 
from other cliest aflectinns, as chronic rough, cKTasional colds, bic. Kc. 

(J'kOy Cittcua of h)okc7t wind. The cough whit h accoinpatiies bioken wind is a short deep hollow 
grunting noise, ami the short grunting cxjnration is pcciiliaily exciletl by turning a horse quickly round, 
striking him smartly with a stick at the same tune, which often produces the deep sound without the 
cough ; and whicli is so significant as never to he mistaken when once heard and uttended to : but tJie 
principal jieciilianty arises Iroin the beating of the flanks, which operate rather by three efforts than by 
two as usual. In the lir'>t, the air is drawn in, in the usual manner, and the flanks fill up as in common ; 
but in the next, the falling of the flanks is by no means natural ; lor it is not done by a gradual sinking of 
tJie sides, but it takes place at once, with a Kind of jerk, as though the horse were siglnng; and then a 
third effort takes place by a more slow drawing up ol the uiuseles of the Ix'lly aud flanks, to pr^ out tho 
remaining nir. Urokeii wind usually destroys the fecundity of tho mare, aud hence argues pcTmanent 
alteration ot structure; it is also always incurable, but horse.s may be rendered very useful th.it hn\e It, 
by feeding them very nutritiously, but with their food inuih rondensed in bulk Little hay should bo 
allowed, and that little should be wetted, water in any other way should be given but sparingly, lor which 
they are however very greedy : from which circumstance, as well as that they are peculiarly flatulent, wo 
learn, that the vitiation of the lungs is cither aggravated by the deranged state of the digestive organs; 
or, which is more prob.ible, that thcj digestive powers hecoiiie we.ikencfl from the state ol the lungs. In 
some few cases a partial rupture of the diajihragm or mulriif has been observed in broken wind. 

GlfiO. Diseases ^ the belly. Inflamed stomach seldom att.ieks the horse as an idiopatbie afleefion, blit 
it IS not unfrequent for the stomach to become inflamed by iniiicral poisons as well as rendered inert by 
vegetable ones. Ovor-distention may also inflame it. 

Mineral poisons injtainc the stomach acutely, and produce excessive distress, and cold sweats ; tlie 
animal lies down, rolls, gets up again, looks short round to his ribs, stumps w-itli hu» fore feet, and Ins 
pulse beats quick and short vVIn n nrscnic or corrosive sublimate have occasioned the malady, a viscid 
mucus distils from the nose and mouth, and the breath is fetid. When copper in llie form of vitriolic 
salts or verdigris has been given, to the foregoing symptoms arc usually added ineffectual attempts to 
vomit. Immediately the poisoning is discovoreil, pour down two ounces ot .sulphuretted potash , in a quart 
of water ; or in the absence ot that, an ounce of common potns.h in the same quantity ot water : or when 
no better substitute is at hand, even strong soap-suds are advisable. Mineral poisons have also another 
mode of acting, and arc often recciveil into the constitution, neither by design to do mischief, nor by 
mistake ; but are purposely given as remeilics In this way, both mercury ami arsenic are frequently 
given for worms, glanders, farcy, &e , in daily doses, which, when even of considerable magnitude, ooBo- 
Sion for many days no inconvenience ; all at once, however, the constitution becomes ftilly saturattxf with 
the poison, and although before ditflwcd throughout the blood, it now appears to return and act on the 
stoiiinch to the great surprise of tho owner. In these cases the symptoms are not usually so violent as in 
the former instance, but they are equally fatal A similar treatment with tlie one already iirescnbed is 
necessary ; and as soon as the first symptoms are abated, give laxatives. In all these cases, large quantities 
of Imsew tea should be horned down, the back should be raked, and clysteffs thrown up; blood should 
also be taken away plentifully. As a preventive to this latter mode of poisoning, wlicnever mineral 
agents are used, it is prudent every five or six days to stop a while, and then recommence, by which the 
constitution will part with the previous quantity. „ . • . . . i. •*. 

64f)4 Salivation is also another mode if poisoning i and though not equally injurious to the stomach, it 
often proves dlstressinft and sometimes fat^I. Whenever, therefore, mercurials are given, carefully 
watch the gums, and as soon as they look red, and the horse quids his hay, give him a mild purge instead 

M^Y'egctahe poisons also inflame the stomach ; but by no means in aw equal degree with the mineral 
poisons ; nor is it supposed that it is the inflammation they raise that proves destructive, but by an eflbct 
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communicated through the stomach to the nervous system. DigitMis purphtea or foxglove, 7\ixus 
baccMa or yew, f/s'iiftnthe crucata or water dropwort, Cici'ita virosa or water hemlock, Phellaiidrliim aqud. 
ticuin or water parsley, 6'biiium maculdtuin or common hemlock, arc all imisonous in a high degree to 
horses, and may be taken accidentally by the animal .is food, or given injudiciously as me<licine. Niroti- 
ftna or tobacco, and the vegetable acid or vinegar, are also iioisonous, and are sometimes productive of 
injurious consequences by over-doses, when intended as rernedics. It is little known that a piiitof strong 
vinegar has destroyed a horse. As we cannot remove the m.itters from the stomach, we must endeavour 
to neutralise their effbi^ts by acids and demulcents, as oil, butter, &c. : thus, when narcotics have been 
taken, a drachm of sulphuric acid or oihof vitriol maybe given in a quart of ale; or six ounces of 
vinegar, with six ofgm, and a quart of ale, may he tried An excellent domestic remedy might be found 
in two ounces of flour of mustard mixed with ale or other fluid. 

fi46+. Stomach staggers. This peculiar complaint, which is even yet but little understood, appears de- 
pendent on a j^rticular state of stomach, acting on p.irticul.ir foods; and not on what is taken iii acting 
on the stomacn, as was supposed by Coleman, White, and others Fiom later eommunications of White, 
he also now appears to consider it as originating in a petmliar state ot stomach " Blaine appears always 
to have characterised it as ** a speciHc inflamm.ttioii ot the htomach ” It appears among horseb of every 
description, and at grass as well as in a i<Uble; and there is reason to think it epidemic, as it is prevalent 
in some seasons mor^ than in others It may, perhai)*., be regardcsi now and then as endemic also ; under 
which circumstance it appears coiiflncd to low wet situations, where long marsliy grass is abundant, and 
where noxious aquatic plants mix themselves with the grasses When it occurs at grass, the horse is 
found stupidly dull or asleep with his head resting .against something. This has occasioned the disease 
to be called the sleepy staggers: and it h.as often been conloundcd u ith the phienlti.s, or inflammation of 
the brain. In the stable the horse dozes, and rests his head in llie manger : he then wakes up and 

falls to eating, which he continues to do until the distention of the stoin.uh becomes enormous ; (or the 
peculiarity of the cotnjilaint cniiM.sts in the total stop that is put to digestion, a.tii (lie uneasy feel of the 
distention consequent to such indigestion appears to deceive the horse, and by a inoroid excitement to force 
him to take in more. In this way he continues eating until the distention prevents the return of the blood 
from the head, and the animal dies apoplectic, or his stomacli bursts with uver-distontiun. More fre- 
quently, however, the stomach becomes flabby, inert, and paralytic, and uder dcatli presents marks ol 
intlumniation towards the pylorus. 

6‘h)"»: TAr treatment. When recovery has taken place, it has occurred only when the disease hag lieen 
vcT^ mild, and has been assisted by stimulating the stomach into action by purg.itives, at once active and 
invigorating, as an ounce of aloes dissohed ni hall .1 pint of gm When a horse of extreme value is 
attacked, croton oil might be tried to the amount ot 20 or 25 drops in two ounces of tincture of alucs. 
Warm water 111 small quantities, or mixed witl^cominoii salt, should be lienucntly passed down. Kemovc 
every eatable; rake, clyster, and hand-rub ; and, if the deterini nation to the lieiul be extreme, bleed, otlier- 
wisc avoid it 

Injlammution of the botreh^ ejiterilt^ or icd co/ir, is a very distinct disease from the gripes, 
gullion, or fret, with wliich it is, however, very apt to be lonloundeU to tlic dcatructioii of mimy hoiscs. 
The peritoneal inflaininiatiun of the bowels, the one here treated on, is an aflectiun of their outer 
covering, 

64(17. The causes are various. It is not unfrcqucntly brought on by a sudden translation of cold after 
grotat heats, as swimming during hunting, or from the removal of a horse fiom grass at once into heated 
stables ; neglected gripes, or Inng.contnincd costiveness, oveessivM; riding, and tlie immediate drinking of 
cold water, nave brought it on. It begins by restlessness, loss ot appet ite, and some uneasiness ; the mouth 
is hot and dry ; the inner incmhrane.s of the mouth, nose, and eyelids aie often rud(U‘r than natural. As 
the disease advances, the pain, before not violent, now' increases so as to force the horse to lie down and 
rise again frequently; and when very violent, he kicks at Ins belly, or looks round at his sides, {lawing 
his litter very frequently. The pulse is usually small, quick, or hard ; sometimes it 1 ^ more lull .nut 
small, but always bard. Breathing is quickened, and the flunks heave , the extremities are ultcrnalely hut 
and eoltl, but continue longer cold than hot , and the nininal is costne • sometimes pain may force aw'ay 
a few hardened balls of t.rces, but the principal contents are retained. Blame has given the distinguishing 
features between tlii.s disease and colie, under whudi luMd we h.ivo stated them. 

(i4(>8 The tieaiment must be active and immediate, or a fatal terimnatioii may he expected. Begin by 
abstracting a considerable quaiititv of blood, from a large horse to the .inioimt of seven or eight qu.irts ; 
proceed U back.r.-ike ; throw up a large clyster ot warm gruel (iiie by the mouth, if the expense be not 
considered an object, a pint of castor oil, mixed by means ot the yolk of two eggs, with half a junt of broth 
or gruel. If the cxpen.sc be objected to, give olive oil instead, following it up m half an hour by a gruel 
drench, in which six ounces of Fpsom salts have been dissolved. A sheep, skin, immediately as it is re- 
moved from the sheep, may be applied to the belly, which should first be well rubbed with the stronger 
liquid blister, (/c/ Phami. KWi.) In four hours repeat the bleeding; if a considerable improveinent 
have not taken place, and if the bowels be not unloaded, give more oil, and clyster fVetjueutly, having first 
liack-rakcd. Avoid exercise ; first hand rub, and alterwards wrap up the extremities to the knees. As 
a clear passage for the dung is found, the symptoms mitigate, and the animal slowly recovers ; but lie 
must be fed at first very sparingly. 

Injlavimatton ^ the inner surface of the mtesUnes is, in some measure, different from the former, 
which, ns before stated, is an affection of their outer covering; whereas this is usually corifiiuxl to their 
villous surface, and may be brought on by superpurg.ation from over-sirong physic, or from mineral acids 
being taken in, particularly mercurials, which often exert more inrlucnce on the bowels than on the 
stomach. It diflers ftom the former in the symptoms being generally accompanied with purging ; neither 
is there usually so much pain or uneasuicss present, nor such cold extremities ; but where from the 
violence of the inflammation these symptoms are present, blcetlmg to the amount of three or lour 
quarts is a proper preliminary, but can hardly be with propriety continued. The same stimulants to the 
outside of the belly should be used as 111 the last disease; but here, warm general clothing is recom- 
mended as well as warmth in the stable, as also li nd-rubbmg to keep up the circulation in the extre- 
inities. Give astringent drink {.Vet. Pharm. 6552 No. I, or 2) with a pint of boded starch every 
thri>e hours, and jjive the same by clyster with tw'o quarts of pot liquor, or tripo liquor, free from salt. 

^70. Dysenteric inHammation t\f the horse's bowels is happily not very common, but now and then 
appears, and Is then called by farriers molten grease ; they mistaking the morbid secretion ftoiii the m- 
testincst for the fat of the body melted down and passing off thus : but dysentery is a peculiar iiiflam- 
matioii of the mucous surface of the intestines, not contagious as in the human, nor epidemic, nor 
exhibiting a | dtrid tendency ; but is peculiarly confined to a diseased increase in the mucous secretions, 
yet very different ftom sinmle diairhcea, which is a mere increase in the peristaltic motion, by which the 
Common aliments arc quickly passed through the intestines, and ejected in a liquid fonn hy an incrc.ise 
in their watery secretion. Whereas in the dysentery of the horse, the mucous ol the intestines separates 
IVom them in large quantities, and comes away with the dung surrounding it ; but when it docs not puss 
in this way it apiiears in membranous films like sodden leather, or in siriiigy evacuations, like morsels of 
fnt floating in water ; sometimes there is a little blooily apjicarance. The usual symptoms of fever are 
alw^a present, but not in a very high degree. ^ „ 

(iiyj. The causes are cold, over-riding, and not unfrcqucntly acrid substances within the intestines ; 
ebange of food has occasioned it, and now a^id then superpurgatioii from strong physic. 

WH. The treatment. In tluf first stages bleed considerably, and give, as the first internal remedy, six 
ounc^ of castor oil, which will amend tlie fsecal evacuations considerably ; afterwards administer the 
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following: ipecacuanhat a drachms powdwed opium, a scrttple ; liquid arrow-root, eifJki 
ounces. Should thia not check the evacuation, and aliould it continue as mucous as at first, again give 
castor oil, and then follow it up by cither of the drinks directed for the cure of scouring or looseness, 
(Vet. Pharm. 65iii2) 

6473. Btarrhvea or loosenefts- This complaint originates in an increased peristaltic motion of the 
intestines, with an increase of their watery scegetion, and is distinguished from dysentery by the purging 
being coni(ilete from the first, and seldom occasioning much fever or disturbance in the general iiealth, 
unless exceedingly violent The stools are merely solutions of the aliment, and unmixcd with mem. 
branniiR films as in dysentery or molten grease. It 8omctimei» lucreeds to over-strong physic ; at others 
the food itself enters into new combinations, and forms a purge Some horses have Iheir bowels coiistt. 
tutionally weak, as lank.sidcd small-carcascd ones, where the incchaiucat pressure hurries the contents 
forwards. Salt mashes and sea water will purge horses violently si'inctiines. In violent cases, horn down 
liquid starch, and throw up the same by clysters. Give astringents (/W. Pharm. (i’i.lH. No. 1 ) two or 
three times a day ; keep the animal warm and quiet. In the milder cases and in habitual scouring change 
the food. The change should be generally from one mftre moist to one less so, as bcMiw, &c. Barley will 
Hometiinos stop looseness ; malt usually increases it. Buck.wheat is often a check to habitual diarrheea. 
Efflcacious astringents will be found in the Vet Phatm. (6552.; lU.q>cat either of these night and morning. 
Give but little water and that little w’arm. 

6474. Colic, JlatiUeni or spasmodic, railed also griper, fret, or gutlion, is an imnortant, becau.so a 
ft-etpient, disease, and bec«iub 0 it frequently destroys cither quickly by its irritation, or by its degenerating 
into the red or infiammatory colic, when improperly treated or long coutumed. It is usually very sudden 
in its attack 

647.5. The causes of colic are not ahvntys apparent. It is sometimes occasioned by intestinal stones, 
which accumulate to a great slue, remaining t(>r years in the cells ot thi‘ colon, until some accidental dis- 
placement occasions an interruption to the peristaltic motion, C'old in its various forms is a parent of 
colic ; but under the form of cold water given when a horse is hot it is most common, la some lioises it 
Is so firoquorit as to become a constitutional appendage. 

6476 The dishngmshsng matks between coltc and inflammation qf the hoivels are gained, according to 
Blaine, by attending to the following circumstances : — In gripes the horse hasviolent tits of pain, but they 
remit, and he has intervals of ease, 'i'lie j>.iin in roil colic is more uniform and less violent. In gnijcs, 
the pulse is, in general, natural j in red colic it is quicker than natural, and commonly small, 'rhe ex. 
trcmities are not usually cold in gri|ie.s ; in red colic they usually are In griiies, the horse attempts to 
roll on his back, which in red colic lie seldom does. There are no marks of fever with gripes, as rod eye- 
lids, infiamed noi<irils, Sec ; but in reel colic they are always prehont When spasmoclic colic has con- 
tinued some hours, it is always proper to bleed to prev 4 Mit its ending in inflammation : bleeding in the 
mouth IS quite useless. Back-rake, and throw up clysters of warm water, one atter another, as fast as pos- 
sible, which often overcomes the irritation. La Fosse recommends a curious remedy ; but as it can always 
be obtained, and has the sanction ot lung experience, it may be tried. An otiiun is pounded and mix^ 
up with some powdered ‘■avin; in default of which, use powdered ginger. This is to be introduced up 
the rectum as high as possible, and the horse is to be then moved briskly about An onion put up the 
fundament whole has long been a domestic remedy. The following is recommended by Blaine : — Spii tt i\f 
Vitriolic aiher, an ounce, poivdered opium, one drachm ; oil oj tmpentinc, three ounces', warm ale, a 
pint. He also recommends the foliouing more simple remedy as always at hand '-—The t‘xpte.Ksed Juice qf 
two or three laige (mums, common gin, common oil, of each half a pint ; mix and give White recom- 
mends a pint ot brandy, or ot gin, with water, as an excellent carminative. Clark, who has expressly 
written on gripes, extols the virtues of a mixture thus made; which, if it have the qualities he attii- 
butes to it, and which there is no reason to doubt, no agriculturist, coach or post master should bo 
Without it : — Pimento bemy, eallcdalso all, spire, giound Jtne, half a pound , spirits of wine, and of water, 
(f each a pint and a halj : iiituse these together, and keep tor use. (jive a quarter ot a pint every 
hour until full relief is obtained ; hand rubbing, wispiiig, or fomenting the bowels with hot water at 
the time. 

6477. Inflammation of the intestines from wounds in the belly frequently occurs ; and these injuries may 
hapfien in leaping over hedges or jiale gates, or may be inflicted by the hoins of a cow. Sometimes the 
strong tendinous covering of the belly is ruptured, while the skin remains entire ; the gut then protrudes 
and forces out the skin into a tumour. I'lie first thing to be done is to put the gut back, taking care at 
the same tune, otherwise extensive inflamination follows, to remove any dirt or other matter Wiat may be 
sticking to it ; for which jmrjiose, should it lie found ru'cessary, it may be washed with warm witter, but 
With nothing stronger. If the gut cannot be returned, from its lieing full of air, and the opening in the 
belly be too small to put it back again, such opening may be carefully enlarged to the nc‘ecs8ary wse ; but 
if the animal can be thrown upon his back conveniently, a gieat deal may be done that cannot otherwise 
be accompIishciL After the gut is returned the skin only should be stitched up, and a cushion of several 
folds of old linen and tow being placed in the wound, it should be kept in its situation by means of a wide 
bandage rolled round the body, and carefully secured. The animal should then bo copiously bled, and 
have his bowels emptied by clysters The only food he should be allowed is grass, or bran mashes, and 
that only in moderate quantity. When the distention of the intestines wholly prevents their return, it 
would lie prudent to puncture them with a very fine instrument, and thus to suAIt the air to escape, 
which, although subjei'ting the horse to the risk of inflammation, is better than the certainty of death by 
having the Intestines protruded. 

6478. Worms itf horses are of several kinds. First, bots in the stomach ; but which^ as they mostly attach 
themselves to the hard insensible part of that organ, seldom do harm, Clark fancifully suiiposcs they do 
good, and devises means for furnishing them when not in existence. The bot is the larva of the (E strus 
^qui, a fly which deposits its {'gg^^, it is supposed, on the grasses on which horses fc.'cd, and probably on 
parts of the horse himself, from whence they pass into the stomach by the food or by being licked off". 
Certain it is they get there, arc hatched, and there remain hanging to the coats of it by two toritacula?, 
receiving the juices of the masticated food as nutriment After a considerable time they make their way 
out by the anus, drop on the ground, and are first transformed into chrysalids, and afterwards into parent 
flies. When bots fix themselves on the sensible |)ortion of the stomach they may do harm ; but no 
medicine that we know of will destroy them. The teies, or large round worm, sometimes occasions mis- 
rhicf, when It exists in great numbers, such as a staring coat, binding of the hide, irregular appetite, and 
clammy mouth. The best remedy is the SpigHia marylandica or Indian pink, in daily doses of half an 
ounce. Tafnia are not common in horse ; now and then they exist, and arc best combated by weekly 
doses of oil of turpentine, three ounces at a time, mixed by means of the yolk of an egg with half a 
pint of ale. The A’ scar is or thread- worm? are best removed by mercurial ruirgatives The existence of 
worms may be known by the appearance of a yellow matter under the tad, and by the disposition the 
horse has to rub his ftindainent Blame recomirends the following vermifuge : — Powdered arsenic, eight 
grains s pewter or tin finely scraped s Venice turpentine, half an ounce : make into a ball, and give every 
morning. He also recommends sail to be given daily with the food ; which agrees with our own expe. 
ricnce as one of the best vermifuges known. It is a fact acknowledged by the residents along the sea- 
coast, that horses troubled with worms wiU often voluntary drink largely of sea water, and thus cure 
themselves. 

6479. The diseases qf the liver are acute inflammation or^epat'dis, and chronic inflammation or yellows, 
HejmtMis is the acute infiammation of this organ, which, like the lunt^i stomach, and intestines, may 
spontanedusly take on the atibetion. The symptoms are not unlike Ihosc which attend red colic, byit with 

'3- a.# 
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loss violence. If it bo not, however, arrested, the termination will be equally filial. About the third day 
the whites of the eyes turn yellow, and tlie mouth also. Bleeding, blistering, and purgatives form the 
methods of cure as practised in red colic. 

6480. Chronic inflammation or peilowa. The liver of horses is less complex than that of many other 
animals, and is therefore not very liable to disease; indeed some authors affirm that the horse is never 
aflbeted with jaundice, but that the yollowneiiS of skin i%,a mere stomach affection : this is, however, 
erroneous ; and not only docs the liver become hardeneil and thickened occasionally, but the bile becomes 
diseased and is thrown out in that .state by the blood over the body. If fever be present, bleed, but if the 
symptoms present no token of active inllaqnmation, give each night ten grains of calomel, and every ten 
days work it off with a mild dose of physic It is, however, necessary to remark, that it is not every 
yellowness of tiic skin th.it hetokens either an acute or cluonic inflammation of the liver. It is the pro. 
porty of every serious inflammation of any of the inipnilant org.ms of the chest and belly, to commuiii. 
cate a portion of the evil to the other organs immediately in conjunction with the liver ; thus an aflW;tion 
of the stomach or iiitcstiiios, of the inflainmatoiy kind, very often occasions redness of the membranes of 
the nose, eyelids, Ac. &c. 

6481, J)isca,ses of the urinary organs Tnflamm.ition of the kiilneys is an idiopathic affection, not one 
of frequent occurrence; but as brought on by injuries, such .is ovei-nding, heavy loads, or violent diu. 
rctics, it is not iinfrcqucnt : when idiopathic, it in.iy be the effi*ct either of cold, heating food, or a tran.s. 
lation of some other inflanim.ition ; in which c.i4es, it comes on suddenly, and assumes the same febi ile 
apixjarances that other intestine inll.immations produce; but there is not often great .apparent pain, but a 
frc-queiit inclination to stale, the quantity nude being so s»mall as almost to nmoiiiit to a stoppage of urine, 
which IS less or more complete, as one or both kidneys are aflectoK What little urine is made is also ut 
first very thick, and then bloody. When the disease is the pfTeet of extern, il injury, the urine is not so 
scanty, but is more bloody ; and this symptom precedes the other. There is nsu.'illy miieh pain and stifll 
ness alxmt the loins ; and we learn from lllame, that a swelling and n paralytic .. if<Ttion of the hind leg, 
of the side of the affected kidney, sometimes is a feature in the complaint. 7’o di>tinguish thl.s inflam- 
matiun from thaf of the neck or bixly of the bladder, with which it may be confounded, the ••.inie author 
recommends that the hand be passed up the rectum: w'hen, if theatlection belong to the kidneys, the 
bladder, whether full or empty, will not be hotter than usual; but the contrary occurs when any part of 
the bladder is the scat of the disease. 

618^2 The treatment must lie active, and in most respects similar to what has been recommcndctl for 
rod colic, as regards emptying the bnv/els, niid endeavouring to lesson the arterial attioii by bleeding , but 
here we must carefully ahst.!!!! from iiritatiiig the kidneys by diuretics intern.'illv, or blisters extcrnallv. 
A newly .strip|)od sheepskin placoil over the loins, or aetii'o fomentations of hot water, are the only 
sources of couiiter.irrit.ation that are proper, iio|ther shoiilil diluting liquors lie pressed, on account of the 
iliateritiori they occasion, but no evil can .arise from frequent warm cl> storing 

6't8.‘3 Inflammation oj the hladtler. W'hen the hoily t»t the hl.ulder becomes mfl.imed, there i*, frequent 
staling fioni the very first .ittack , but when the neck ot the bladiler is the seal ot the evil, the squeezing 
out ot a few drops will only take place when the hl.ulder li.is become filled, whii h may he known by pass- 
ing the h.nid up the rectum. The treatment will be .dike in both eases, .and is the same as recoin mended 
for the last affection. It must be evident, that wrann, mild, and frequent clyateriiig must here be pecu- 
liarly advisable. 

6484 Stiaoftwy or si/pprejtsion of tirinr, incontinence of urine ^ bloody urine. Strangury may arise 
ftoin an injury done to the kidncy.<<, or to the bladder, by strains, or by the absorption of iiritating matters. 
In these cases, bleed if there be fever, and if not, merely give the lioise absolute rest; mash luiii, give 
gruel, and warm his water for drink. Itlowiy uiinc should be treated in the same vfhy , some horses have 
such a natural or acquired weakness of kidneys, .is to st.de blood with their urine on every occasion of 
ovor-cxertion : the means freqiieiilly used for relief arc sueh as aggravate the comnl.iint, and indeed are 
often the occa.sion of it, whn li are diuretics Strong diuretics injure lioises more trian stiong physic, and 
benefit them less than .iny other of the popular moans made use of. In retentions of urine, but particu- 
larly in the case of bloody urine, they arc absolutely impro|>er. 

Jhnhc/cs, ptofusc stalmgf or ptssina evil This disc.isc is more frequently forccil on the horse 
by long-continued diuretics, or fiora a similar effect brought on by kiln-ilned Oc^ts, mow-buriit hay, and 
some green veget.ibles, than acquired from constitutional indisposition. Tl’lie horse first stales oftmi and 

E rofuselv, he then becomes weak and faint, ami sweats on .my exertion. If it he nt all eonstitntional, his 
ide IS bound from the beginning, and his uiinc will h.u'e a sweet ta.stc , hut if hiv .ippetite were gorxl, 
and his coat sleek, bright, and clastic when the urine was first observed to be immoderate, the evil arises 
fVuin some fault in the feeding, clothing, exercise, or other man.igeinent of the horse. Examine into 
these matters, particularly into the food, and next the water. Enquire whether diuretics h.ave been given, 
undei an erroneous siipixisition ot increasing the condition, and .ilter wlnatinay he .iiniss. It this do not 
remove the complaint, try the following, after Blaine’s directions . — Liver oj sitlphui , two drachms j uva 
ursi^four diachms ; oak bark, one ounce j cafechu^ halj an ounce aluniy half a drachm : give as a daily 
drink m a pint of water. 

6486. Stone and giavei Calculous concretions arc not uncommon in the largo intestines of horfiofi, 
where they grow sometimes to an enormous size, lovlged in one ol the cells usually, and where they occo. 
Sion but little inconvcmenee, except a displacement oeciirs, when serious evils, .is colic, inflammation, or 
total stoppage, follow. In the bladder, stone is very seldom found; and there is reason to believe, th.it 
though gravel is a common term in the farrier’s li&t^ that it seldom if ever oceuis ; injuries of the kidneys 
and bladder being usually mistaken fox iL 

SunsECT. 6. Diseases of the Skin* 

6487. Mange, is a contagious disease not uncommon .among low-breil and badly kept horses, but which 
is seldom generated in ^osejiroperly managed. Wlien it is the efl’ect of impoverished hlootl, a different 


clean all the apartments witli soap and water. 

6488. Surfeit will now and then degenerate into mangey but more generally it is brought on by a fulness 
of habit acted on by sudden transitions from rold to heat, or heat to cold : it Lh likewise not unfrequently 
the consoquenee of over-fatigue. If it show a dis{Hisitiun to s)>rend, iTnd tlie skin become scaly and scurfv,^ 
treat as under rhange ; otherwise treat as directed under want of condition. (6425 ) 

648f). Warbles arc of the mature of surfeits in many instances, in others they are brought on by the 
pressure of the saddle, which either suppurate and burst, or hi come indolent and remain under the name 
of sitpasts. In the early state, bathe them with chamberlye or vinegar : if they proceed to suppuration, 
refrain ; and when they neither go back nor come forward, put on a pitch plaster, and if this do not pro- 
mote surouration, let the sitfast be dissected out. 

6490L Warts are common to old horses^ and had bettor be put np with, unless they be situated in some 
inconvenient or very conspicuous part. In this c.ase, tie a foroad tightly aroiiml the root, and the wart 
Will dn^ ofi, or it may be cut off! Blaine rccqinniends the following, when wurts are too numerous to bo 
AO removed : — Crude sal ammomaCf two drachma ; jvjwdered sarm, (me ounce ; lai d, an ounce and a ha(f. 

6191. Hide bound is a state qf the skin, where the interstitial matter between that and the fieshy pan. 



Book VIL 


DISEASES OF THE HORSE. 


m 


nicle is not in a state to allow of its pliancy and elasticity. The binding down of the hide thus closely 
acts on the hair, which it p>*otrude8 in a contrary direction to its naturally iiiciineil position ; and thus a 
stiiniig coat Ubually aocompanius hide binding. In consKlering the subject of condition (64^.), wo have 
seen that it is not a disease of itself, but is in every instance a sjrniptom only. 

Subsect. 7.* Glanders and Farcy. 

6492. The glanders is the opprobium medicorum, for hitlicrto no attempts have succeeded in the cure 
of more than a few cases, iiy some peculiar anomaly in the ronstitutiun of the horse, although con. 
elusive proofs arc nut wanting tliat this and farcy arc inodidcations of one disease, and can each generate 
the other ; yet the one is incurable, while the other is cured every day. Wlien glanders has been cured, 
the time and labour necessary to accomplish the end has swallowed up the value of the horse j and has 
also, ill many supposed instances of cure, left the animal lialde to future attacks which have occurred. 
The experiments on glanders, pursued at the veterinary college and by White of Exeter, have thrown 
great light on the disease itself, its causes, connexions, and eoiiscijucnces ; but have done little more. 
From these we arc led to conclude that glanders will pnxluce farcy, and tliat farcy can produce glanders; 
that ghinders is highly infectious, and tliat such uifection may be received by tlie stomach, or by the skin 
when it is at all abraded or sore ; and it is also probable, that it is received by the noses of horses being 
rubbed against each other. White’s experiments go to prove that the air of a glandcrcd stable is not in- 
fectiuiix ; but this mutter is by no means certain, and should not be depended on without a greater iKidy 
of evidence. 

(>19'}. The nia7 ks qf glanders axe a discharge of purulent matter from ulcers situated in one or both 
nostrils, more often from the left than the right Tins discharge soon becomes glaiiy, thick, and wliitc- 
of-egg-like; it afterwards shows blootiy streaks, and is fetid. The glands of the jaw of the alfcctcd wde, 
called the kernels, swell from an absorption of the virus or poison ; and as they exist or do not exist, or as 
they adhere to the lionc or are detached from it, so some prognosis is vainly attempted by furriers, with 
regard to the diUoase , for iii some few cases thc.se glands are not dt oil affected, and in a great many 
they are not hound down by the affection to the jaw. As there are many diseases which excite a swre- 
tioii of matter from tlic nose, and which Js kept up a considerable tune, so it is not always easy to detect 
glanders in its early stages. Strangles and violent colds keep up a discharge from the nostrils fur weeks 
sometimes In aiu li cases a criterion may be drawn from the existence of ulceration within the nose, 
whenever the disease has become confirmed These ghuiderous chancres arc to be seen on opening the 
nostril a little way up the cavity, sometimes immediately o]>i)oscd to the opening of the nostril; but a 
solitary cliancre siiould not determine the judgment. I'he health often continues good, and soinetiiiips 
the condition also, until hectic takes place lioni absorpnoii, and the lungs participate, when death soon 
closes the scene. 

()49k The tkcoLmcntcf glanderSt it has already been stated, is so uncertain that it is hardly worth tlio 
attempt ; however, when the extreme v.iliio of the horse or the love of experiment leads to it, it may bo 
reganleil as fixed by experience, that nothing but a long course of internal remcxlies, drawn from the 
mineral acids, cun effect it. 'J'liese have all been tried in their endless variety : White recommends the 
mildc-st firepanitions of mercury, as acthtops mineral; under tJie conviction tliat tlie more aend prepar- 
ations disturb the powers of the constitution so much, as to destroy as effectually as tlie disease. At tlie 
veterinary college the sulphate of copper (blue vitriol) has been long in use. ()thcrs have used the sul~ 
phaies of iron and xinc. Clark recommends the daily administration of a drink or ball, comixiscd of the 
following ingiedients ; — Sulphate of zinc^ logiaim ; potvdet id canlhai ides^ 7 grruns ; powdered allspice 
I.*! giatns ; of the utility of which he gives one or two cxtraordinaiy iiroofs, aiul Mr. Si>well still atta< lies 
much iinport.iiicc to itD use, in such daily doses as the stomach will bear. Blame appears but httle san- 
guine as to any medical treatment, but recommends a union of the mineral acids in the same projiortiuns, 
and with the same cautions, ns aic detailed under farcy (G49i).) 

(Uy.'i The fat cy is a disease moi e easily cured than the glanders, of whioli our daily experienro* convinces 
us , farcy, or farcin, attacks under distinct forms, one of which afibets the lymphatics of the skin, and is 
called the hud or button fara/ : the other is principally confined to the hind legs, whii h it affects by largo 
indurations, attended witli heat and tenderness. A mere dropsical accumulation of w.’ib>r in the logs 
souictiiiies receives tliu name of leater farcy ; but Ibis has no coiineetion whatever with the true disease in 
question. Farcy is very contagious, arid it> gamed from cither the matter of farcy or from that^if glanders. 

1)496. Treatment ofjarcy. I'ho distended lymphatics or buds may often be traced to one son*, which 
was the originally inoiulated part, and in these cases the dcbtructiun of this sore, and that of all the 
farcied bud.s, will frequently at once cure the disease, whicli is here purely local. But when the disease 
lias proceeded farther, the virus must he destroyed through the medium of the stomach ; although, even 
in these cases, the cure is rendered mure speedy and certain, by destroying all the diseased buds, by caustic 
or by cautery. Ferliaps no mode la better than the dividing them with a sharp firing-iron j or if deciier 
seated, by opening each with .a lancet, and touching (he inner surface with lapis nt\f email's. The various 
mineral acids may any of them be tried as internal remedies with confidence; never losing sight of the 
necessity of watching their eflects narrowly, and as soon as any derangement of the health apjioars, to 
desist from their use. Oxymunate <f quicksilver (corrosive sublimate) may be given in daily doses of 
Aftceu grains ; oxide of arsenic may also be given in similar doses. The suhacetatc of copper (verdigris) 
may also be tried, often with great advantage, in doses of a draclim daily. Blame joins these preparations, 
iuid strongly recommends tlie following ; — Oxymunate qf quicksilver, oxide if arsenic, subacetaie if copper, 
of each eight rams ; sulphate qf tojipcr, one sauple ; make into a ball and give every morning, carefully 
watching the eflects ; and if it be found to occasion distress, divide, and give iialf, night and morning. 
The same author professes to have received great benefit from the use of the following : — The expressed 
juice of cUvei'S or goose-grass, a strong decoction of kempsecds, and of sassifras, of each six ounces, to be 
given after the ball. It remains to say, that whatever treatment is pursued either with respect to farcy 
or glanders will be rendered doubly ctneacious if green meat be procured, and the horse be fed wholly 
on it ; provided the bowels will bear such food : but if the medicines gripe, by being joined with green 
food, add to the diet bcan-meal. When green meat cannot be procured, carrots usually can j and w'lien 
they cannot, still iwtatoes may be boiled, or the corn may be siicared or malted. As a proof of the bennicial 
ell'ects of green meat, a horse, so bad with farcy as to be entirely despaired of, was drawn into a field of 
tares, and nothing more was done to him, nor further notice taken of him, although so ill as to be unable 
to nse from the ground when drawn there. By the time he had eaten all the tares within his reach, he 
was enabled to struggle to more ; finally, he rose to extend his search, and perftictly recovered. 

• 

Subsect. 8. Diseases of the Extremities. 

6497. Shoulder strains are very rare, most of the lamenesses attributed to the shoulder belong to other 
parts, and particularly to the feet Out of one hundred and twenty cases of lameness in the fore extre- 
mities, Blame found that three only arose from ligamentary or muscular extension of the shoulder. 
When a shoulder straiit does happen, it is Commonly the consequence of some slip, by which the arm is 
forced violently outwards. It is less to be wondered at thim at first seems probable, that farriers mistake 
foot lameness for shoulder strains, when we reflect that a contracted |pot occasions Inaction, and a dis. 
position to favour the limb by pointing it forward, which thus wastes the muscles of the shoulder. Seeing 
one shoulder smaller than tlio other, the evil is supposed to be there, and it is pegged, blistered, and fired, 
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or tho horgo is swam for it to his torture, and the increase of the foot’s contraction by the confinement. 
In real shoulder strains, the toe is draKeecl along the ground while in motion ; at re»t it is plantefl forward, 
but resting on the point of the toe. When the lameness is in the foot, the horse points nis foot forward 
also, but he does so with the whole limb unlient, and the foot flat These differences are highly necessary 
to attend to, as well as the peculiar dilficiilty which is always apparent in moving down hill, wliich he 
does with reluctance, and by swinging his leg round to av(ud flcKirig it. This lameness may be farther 
brought to the test by lifting up the fore leg considerably, which, if the evil be in the sliuiildcr, will give 
great pain. The muscles between the fore legs arc likewise tumefied and tender in these cases. 

6498. The treatment consists, when it is recent, in bleeding in the plate vein, rowelling in the chest, and 
fomenting with hot water two or three times a day. When the heat and tenderness have subsided, first 
bathe daily with the astringent wash for strains {^Vet. Pharm. 6553. No. 1 ) for a weekj and afterwards, 
if tiecessary, proceed to blister in the usual manner. 

64‘)9. Strain in the whirl bone. (6324 ) This important joint is sometimes strained, or its ligaments and 
muscles unnaturally extended, from a greater force being applied to them than their structure is able to 
bear, or their powers to reidst : a licsion t«ikes pltre of some of their hbrillse, or in lesser injuries their 
elasticity is injured by being put on tlic stretch beyond their puwer of overcoming again. In all such 
cases, the parts react, and inflammation follows ; by which heat, tenderness, and swelling ensue. 

6500. Treatment. The first indication is the same in this as in all ligamentary strains, which is to 
moderate the inflammation by fomentations, &c. Ac , and wlien that ha.s subsided, to endeavour by 
astringents and bracers to restore the tone of the parts : after which, if any iwelling remains, from the 
oxtravasated blood becoming organised, to promote its absor{>tion by mercurial frictu)n.s, and blistering. 
This applies to all strains, and will direct the treatment therefore ol that of strain in the articulation of 
the thigh with the body .tlso. 

6501. Strain in the is treated in the same manner. 

6502 Strain or clap in the hack sinews. This is generally an injury done to tlit thcaths of the tendons, 
or of the ligaments which bind them ilowii. In very aggravated cases, it sometimes occurs that even the 
tendons themselves are extended beyond their capacity. The heat, swelling, and tenderness arc first to 
be combated by fomentations, and if these be extreme, bleed also, and give a dose of physic Next 
proceed to iiouUico with saluriiinc applications, until the heat and swelling are reduced : then use tomes, 
astringent tvash (Tcf. Pharm. (1555. No. 1. or 2 ) : bandage and exercise very carefully. If swelling 
rem.im after heat, pain, .ind lainenos.s are past; or when lameness only remains, alter all he.at is gone, 
proceed to blister mikily twice. In all case.s of ligamentary exteiKsion when the heat has subsided, the part 
may be considered as m a state of atony ; and bandages judiciously applied arc then proper, (larticularly 
during the day. 

650,“!. Rupture of the tendons and ligaments off he leg. It is very seldom that the tendons themselves 
arc ruptured, but the .suspensory ligaments arc more often so, and the evil is ca1Ie<l breaking down. It is 
u.siia1ly very sudden, and the fetlock is brought almost to the ground. A perfect cure is .seldom obtained ; 
but the inflammation should be mtKlorated by the means alreaily doscribeil, and the heels should be raised. 
A laceil stocking or firm bandage, when the inflammation has subsided, is necessary; and firing is often 
prudent as a permanent bandage, 

6564. Strains of the ligaments qf the fetlock and coffin joints often occur, and may always be distinguished 
by the heat, tenderness, and .swelling. 'I'roat as already deserilied In all stiains of the log, atteiuled with 
inflammation, a goulard jxmltice is a convenient and useful .application The goiilard water should l>e 
mixed with bran , and a worstwl stocking being drawn over the foot, and up the leg, it is first tied around 
the foot ; the poultice is then jmt in, and the stocking fastened around the leg above the injury. (65.36 ) 

6.505. Mallendets and seltendeis are scurfy scabby eruptions, affecting I he back of the knee, and ply of 
the hock ; common only in coarse, low-bred, and in cart horses Wash with .soft soap every day, after 
which anoint with an unguent loimed of equal part.s of mercurial ointment, tar, and iMlamine cer.ite. 

6506. Broken knees, 'i'hc usual cases of broken knees are refernblo to wounds iii general ; and the 
treatment of them in nowise differs therefrom, with this caution, that here it is more immediately neces- 
sary, both for apjiearance and safety, that if any flan of skin hang a]>art, to cut it off’, or the wound will 
heal with rugosed etlgcs But when the joint of the knee i.s broken into by the violence of the injury, it 
becomes of a very ditl'ercnt nature, and is known first by the extreme lameness anil swelling that occur ; 
and next, by the escape of a sliiqiery mucus not unlike the white of an egg. If this coritiriiic to esiape, 
violent inflammation follows, and either the horse or the joint are lost by it. Farriers are apt to attempt 
to stop the flow of the joint oil, a.s it is called, by oil of vitriol, or other eseharotics, which treatment is 
usually followed by the most disastrous consequences It is, however, neccsh.iry to stop the immediate 
flow, by other means ; the liest of which is by a llncbudding-iron lieatcd Should the laceration bo con- 
siderable, this cannot be done; but the treatment must then consist of saturnine poultices, bieeding, 
low diet, and the other antifebrile remedies, until the swelling has subsided, when apply the astringent 
paste recommended by Clark, made of pipo-clay and alum, every day ; but by no means introduce any 
eseharotics. 

6.507. Splints and bone spavins. The former are usually situaterl on the inner aide of the canon or 
shank before ; and as they arc situated, so tiiey are more or loss injurious. When buriod, as it were, 
within the tendons or back sinews, they are very apt to lame the horse seriously ; but when situateil on 
the plain bone, unless they be very large, they seldom do much injury. If a splint be early attended to, 
it is seldom dimcult to remove. Blame recommends the swelling to be rublied night and morning for five 
or r 1«. days, with a drachm of mercurial ointment, rubbing it well in ; after which to apply a blister, and 
At the end of a fortnight or three weeks to apply another. In very bad rases, he recommends firing in the 
lozenge form. 

6.508. Bone spavin is an exostosis of the hock bones, the treatment of which in nowise differs from that 
of splint; except that as a spavin in general is more injuiioiis than a splint, so it is more necessary to 
commence the treatment curly, and to continue it energetically From the greater complexity of 
structure in the hock, spavin is not so easily removed as splint, ana more usually requires the application 
of firing. 

6509. Ring bone is of the same nature, being an exostosis or bony circle formed around the coronet, the 
treatment of which is the same with that of splint and spavin. 

Blood spavin, bog spavin, and thorowghpin, are all of them originally of the nature of windgalls, 
and are nothing more than enlargements of the bursal capsules described in the anatomy, as surrounding 
tendons, ligaments, and bones, to furnish them, with a lubricating medium. By over-cxcrtlon or hard 
work these bursal bags become extended, and their contents iiicrcasird and distended into puffy swellings 
in the hock, oa'ted, when ©n the ply, bog sjiavm. The pressure of this sometimes occasions a varicose state 
of the superficial vein, which posses directly over it on the inner side of the hock, and which enlargement 
then receives the name of Blood spavin. W'hen the bursal enlargement extends through the hock, it Is 
called thoroughpin. When it is situated below, in the bursae of the flexor tendons, near the fetlock Joint, 
it receives the name of wmdgall. 

6611. 77ie treatment of all these cases must be similar in principle, and consists in lessening the dls. 
tended sac ; not as was formerly practised, to the dei>tructinn of the horse often, by letting out the con. 
tehts of these windgalls ; but by strengthening the sides of the tumours by stiiiiulaifts or by pressure. The 
more active stimulants are the liquid blister [f'et. Pharm. GTm ), milder ones arc found in the astringent 
wash- {Vet. Pharm. 65.55. No. I.) Bandages assist greatly, when well applied to the part, and in desperate 
cases firing has been resorted to,<which is nothing more than a more violent stimulant, and a more per- 
manent bandage 
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9.712. Capuiet is a bursal enlargement of the point of tlic hock, and la to be treated by IViction, astringents, 
and bandage. 

(i5i^ Curb is an inflammation of tiie ligaments at tlic back of the hock, and is usually removed by 
astringents. {Frt. Pkarm. 6555.) When it dues not give way to these, the sweating liquid blister may be 
applit^ (Vet. Pharm. 656;i.) 

0.714. Cracks and grease maybe considcrecLas niodiflcations of one and the samo a/Tbetion, and arc com- 
monly brought on by some neglect in all horses; but when they occur in any but the tbick-becled low- 
bred animals, they arc invariably so. Over.fecdiiig or under-feeding, but much more frequently tlie former, 
will bring it on. A very frequent cause of it is the practice washing tlie legs of horses, and suirering 
them to dry of themselves. In every case, without exception, washing the legs should be avoided, unless 
they be rubbed perfectly dry afterwards. When horses have long hairs about their heels, and arc washed 
and then left wet, the evil must be doubled ; as the evaporation going on, cools and chills the heels, tfnd 
thus produces a S|)ei'ie.s of chilblain : and we well know how difficult these are to heal when broken. 
Cracks in the heels very often occur in horses removed too suddenly uilo full keep from previous straw or 
grass, or from these to a hot stable: wluch, b\ the boat and moibtnrc of the litter, occasions a dctermiii. 
utiori of blood and humours to the legs, and they break out into cracks or scabs, from which issue a bloody 
ichor, nr a more thick matter. Between lliu sores the hair stares and gets iien-fcathered, and the horse 
finds difficulty and {lain in moving. 

fi.715. 'I'Afi treatment must depend on the state in which tlio animal is at present If there bo reason to 
6u.s|)ect the horse to be full and foul, bleed, lower his food, soil him m the stable; or mash and give a mild 
dose of physic. But when some mi.smanagemcnt Is the sole cause, remove that, and if the case be a severe 
one, by means of an old stocking drawn over the foot, bury the whole hea4 in a poultice, made of scraiK'd 
carrots or turni[w ; which will subdue the irritation, and bring the parts into a state to bear the application 
ol the astringent paste {Vet. Phatni. 6‘i51 No. 2), or if more convenient, of tlie astringent wash. (/>/. 
Pharm. 6555 No. J. or 2.) Mixlurate exercise should be c^ontinued, and the heels caretully cleaned from 
dirt by soft soap .md water on each return therefrom ; alter which, always again npjdy the astringent. 

()51(i. Grease is nothing more than an aggravated state of the same affection, and is more common to the 
hind than to the fore legs. Coarse fleshy-legged horses arc peculiarly prone to the atrection, from the 
great accumulation that takes place in their legs : and fVom the difficulty that the capillaries find in carry, 
mg the increased quantity of lymph upwards. In the.se, long stable confiiieraeiit should be avoided, and 
wlien that is iin]>o.s.sible, it should be counteracted by exercise frequently and judiciously adminibtered. 
Many cait horses never go out but to work: they often work three days incessantly, or nearly so; and 
they perhaps rest two days entirely. Can it be wondered at, that the change occasions swelling, acting 
on the weakness and exhaustion of previous fatigue? and could not this be avoided by tiiruing out lor 
an hour, or walking tor half an hour night and morning ? Stable boiling should be used ; bleeding and 
physicking also in vciy bad cases; and when tlie iiifiaftimation and irritation or soreness arc great, the 
poultices reconimcndeil for cracks should be applied until these circumstances are removed : afterwards 
coiriinence the use of some of the astringents rcrotnmciided. (ftf. Pkanu. 6555 ) White has stated two 
reniurkablc caseb of grease curoil by the application of corrosive bubhmatc, in the form of a wash, as of 
two drachms qfsnhitmnte to ten oum es of water ; iiuTca.sing it to three drachms, it the pain occasioned 
by the lirbt be not too considerable. Blaine says that the clivers or goose-grass has been known to be of 
great service in had eases of grease : half a pint of the expressed juice to be given daily as a drink ; and a 
poultice of the herb to be apjilicd to the heels. In some cases of long standing when the running has 
ceased, a tliickcned state of the limb remains, which is best removed by firing, and which likewise is a 
preventive to a return. 


SunsECT. 9. Diseases of the Feet* 

9517. Founder of the feet is of two JiindSj acute and chronic. Acute, founder is a disease that, until 
lately, was less underbtood than almost any other. After a very bevere clay’s work, or when very much 
heated, if a horse get a sudden chill by standing in snow or cold water, it is not uncommon for him to be 
seized with univerbal 8tiffnes.s and every sjmptom of great fever Such a horse is said to be body Joun- 
dcred By degrees, houever, it is observed that the anim.il has an extreme diKinclination to remain on 
bis feet; Iroin whence it will appear that the whole of them aie affK’tcd When the horse draws his 
hind feet under bun, bis tore only arc allecteil : and when he draws bis fore feet under him, the binder 
feet are the seat ol the complaint ; but which is seldom the case. On feeling the teet they will lie found 
intcn.sely hot, and the iiaslein arteries will beat w'lth great violence After a few days, unlesS the disease 
abate, a se[)arat]on ol the hoofs from the coionet takes place, and at last they fall entirely off! 

f)iil8. The Itealmcvt. At the commencement ol the disease bleed largely, as well by the neck as from 
the toe of each all'ected toot, by paring, until the blood flows freely. Alter which immerse each foot in 
a goulard poultice (tVijG ), give the fever powder or drink {Fei. Pharm. 6578 and 6579.), litter up to tiie 
belly ; aiul if amendment do not take place, renew the bleedings, and blister round the pasterns. 

6519. Chronic JoundCTf eontracUon or fever in the Jeet. The artificial life that horses lead subjects them 
to many diseases ; one of tlie principal of which is that of contracted feet. Blaine considers a neglect of 
sufficient paring of hoof, the application of artificial heat from hot stables, and hotter Jitter, the depri. 
VHtion of natural moisture, constitutional liability, and the existence ot thrushes, as among the principal 
causes of thi.s evil. It is more common to blorni horses than to others ; and he observes, that dark chest- 
nuta^re of all others most prone to it. The appearances of a contracted foot, as contrasted with a healthy 
one. we have already displayeil. (6420.) It is there shown that the contracted hoof becomes longer, 
higher, and nai rower : the heels {Jig. 837, a a) particularly are drawn in, and seem to screw the Irog 
between them, which becomes wasted and thrushy from this pressure. The hinder hoofs are sekioin 
affectcil. 

(7520. The treatment qf contraction in the feet It is better to prevent, than to be under the necessity of 
attempting to cure, the evil. Prevention may be practised by avoiding the acting causes. As soon as .it 
ail susiiectcd to be likely to occur, keep the hoofs pared low ; never suficr the horse to stand on litter, nor 
allow the stable to be too hot; feed moderately, and never allow the horse to go without daily exercise ; 
whatever increases the general fulness of habit, flies to the leot Above all, keep the teet moist by means 
of wet cloths tied loosely around the coronet, falling over the whole hoot, but not extending beycsi^ the 
edge. Then moisten repeatedly, and stop the feet (6.587 ) every night. When contraction has already 
taken place, many plans have been recommended ; as joqited shoes by Coleman, Clark, and others ; but it 
is not found that mechanical expansion in this way produces permanent benefit. The most eff^tual mode 
is to obviate all previous causes of *con traction ; and then to thn the hoofs around the heels ftom each 
quarter so thin as to be able to produce ar impression by means of tlie thumb : in fact, to remove so much 
of the horn as is consistent with safety, iVom the coronet downwards.^ It i^albo prudent to put in a score 
or two from ‘ ‘ * * ..... , . ... ...... 

but whethe 

which mean. o- — o 

done, tips shoidd be put on, and the horse should be turned out to grass, where he should remain three 
months, by which time the new formed l^ls will have reached the ground, and will bear a shoe. This 
process is fbllv dcserlb^ by Blaine in his Feterinarff Outlines, wliere a plate completely elucidates tlie 
operation, and to which we would recommend the rcaden 

6521. The pumiced foot is a very common consequence of acute founder, in which the elasticity of the 
laminie becoming destroyed, the supiiort of the coffin bone is removed, and it rests wholly on the sole. 
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which it flTRdnallv sinks from a concave to a convex surface, drawing with it the front of the hoof tnprards. 
In weak, broad, ncavy feet, this evil conics on sometimes v^thout founder; the treatment can be only 
palliative, a widc-wcbbcd shoe exactly titled to the foot, without at all pressing on it, prevents the lame, 
ness consequent to the disease. A shoe exactly the contrary to this has been tried iu some cases with 
bencHt, the form of whicli has been one with a web so narrow as only to cover the crust, but so thick as 
to remove the feet from accidental pressure. In other cases, no shoe answers so well as a strong bar 
shoe. (6fi01) 

Corns are most troublesome ailments, to which horses are very liable, am! which injure and min 
thousands. They are wholly accidental j nq hor<e having any peculiar tendency to them, but being always 
brought on them' by some improper pressure, usually of the shoe, nr from something getting in between 
the shoe and the horny heel. A shoe too long worn is a very common cause, and a still more frequent 
o<t is the clubbing the heels of the shoe ; neither is it necessary to the production of corns, that the 
shoo itself should press on the sole ; but they are equally produced when the outer liorii of the heels or 
ol the liars is the immeiliate offending part, rendcretl so by too luxunant growth, by unequal wear, or 
by secondary pressure from the shoe, or by gravel working in. (y//,'. 8Jd ) It is the fle.sny sole itself that is 
bruised, from which a speck of extravasatdl blood follows j and if not immediately relieved, it gatheis, 
or the part becomes habitually defective^ and instead of forming healthy horn, it always afterwards forms 
a s})ongy substance of extreme sensibility, and thus is always liable to produce pain and lameness when 
exposed to preswure. 

U)2.> T/ir trcaimrnt of corns is seldom difficult or unsuccessful at their first appearance, but afterwards 
it can be only palliative. Blame directs that, by moans of a fine drawhig-knite, every jinition ol diseased 
horn should be pared away, and the extravasation underneath likewr,p. Having done this, ho advises to 
introduce some butter of nntiniont/ into the opening, to place over tins some tow, which should be kept in 
its place by means of a splint, if any contraction of the heels (Jia 8311 a n) be present, it will inalennlly 
assist the cure to lower them, and to thin the ho<»f a little urouiiu the quarters, €»«.d afterwards to put on 
a shoe without heels ojiposed to the corn, or a shoe ch.ambered opposite the weak pan ; or a bar shoe may 
be ap])lied, so fVamed as completely to leave the heel untouched. Introduce tlic butter of antimony once 
or twice more, with tlio interval of two days between, and then turn the horse out to grass : in about six 
weeks’ time the foot will be sound The treatment of corns, when of long standing, iloes not in.ilerially 
ilitfcr ; for although they are never wholly eradicated, they may Ijo rendered but little troublesome. The 
diseased part must be carefully pared out at each shoeing, and such a shoe put on as will completely free 
the heel from iiresaure. 

d.')24 IlunnrnfT thruih is alwnys a donfrrrons disrasi\ and few errors in horse management are more 
glaring than the common one of supposing they are nccc3.sary to carry off liumonrs. If less food, more 
exercise, cool stihles, and dry 8taiiding.s, were substituted to correct the fulni*ss, instead of thiiishcs, 
which invariably contract the feet whenever tKey contiiiiic any lengtii of time, many valuable hoiscs 
would he saved to the community. 'I’o the lure, begin by elcanng out all the libsures of the frog 
{Jig 83(i a a) from loose ragged born, and then iritrodiiie to the bottom of the sinuses, by mc.ins of a thin 

K ieeo of w()(k 1, some of the t/iinsfi paUe {f'et Phmm. smeared on tow, which will enable it to be 

cld within the cleft, especially if it bo guarded by splints of wood passed under tlie .shoe ; renew the 
dressing daily: turning out to grass m.iy be practised to great advantage for thrushes by this mode of 
dressing \ but without it the disease is bometiines aggr.ivated. 

(vj25 Stmficrticks nre Hssutes m the hoofs^ commonly ot tfiosc before, and usually towards the inner, but 
now and then towards the outer quarter also, from above downwards . from the erark, a little oozing of 
blood or moisture is .seen ; and the sensible parts underneath getting between the edges of lioru, become 
pressed on and lame the horse. Fire the fissure crossways, so as to destroy the connection between tJie 
divided and the undivided parts of the hoof. With melted pitch close up the origin if the oozing lie 
moderate, and bandage tightly. Watcli the foot, and if intlanimatiun succeed this plan, remove the 
drcs>)ing. 

fi )2^^, Pricks or punctu} cs in the fet arc often very scrums evils, cither when rcceivi'd by nails In shoeing, 
or by one picked up on the road, iLc. The danger arises fiom the inflamuiatuni, which is always great fioin 
any injury done to the sensilde and vascular parts within tfie fcwit This infi.unm.ttinn quiikly pror'ccds 
to siippuiation ; and the matter is Jipt to make its way upwaid.s, unless it find a ready vent below When 
it does not break out at tlie coronet, it will often penetrate under the sole, and finally disease the bones, 
ligaments, or cartilages, and produce qiiittor. It is veiy selilom that a horse is pricked in shoeing, but 
that the smith is aware of it by the peculiarity of the led on the h.immer, and hy the flinching of the 
animal Al such times were he to immediately withdraw the nail .i little, enlarge the opening, and intro- 
flucc some spirit within the punrturc, nothing woulil occur; but on the eontr-iry, be semUs the horse home 
to avoid trouble, who, the next or follow’ing day, is found lame, and with Ins foot hot. If the nail be 
only driven too near the sen.siblp laminae, it will only reijiiire to be removed, to free the liaise from has 
evil ; but if it li.ave lieeri driven through, and have wounded them, then suppiiratinii ensues, and on exa- 
zninnig the foot by the pincers when the shoe is removed, he will flinch at the pressure on the diseased 
Tiart. It 1 .S probable, on the removal ot the shoe, that matter will at once flow nut at the immediate nail 
nnic, if not, the drawing-knife will soon detect tlie injury. If the heat be great, and instead of matter 
bloody dark ichor flows out, wrap the foot up in a poultice; but if healthy matter flows out, this will not 
be lure^sary : sometimes it is requisite to detach all the horn that i.s underrun by the matter; but when 
the injury has not }irocecdcd to tins extent, apply over the part a pledget of tow steeped in friar’s balsam ; 
tack on the slioe lightly, and retain the dressing by means of splints^ which arc tlim pieces of wood (the 
withy which biniis birch brooms is convenient for the purpose) passed under the shoe , ropiuit the droning 
daily, and avi'id moisture, which would encourage qiiittor. A n.ul piikcd upon the road, and which 
passes through the sole, below or through the frog, is to be treated in the same manner, and alMi when the 
matter breaks out at the coronet ; but when a nail is picked up, and penetrates the coffin joint, which i.s 
known by the synovia or joint oil appearing, such opening should be immediately stopped by paring 
tow.ards the wounded joint, and then applying a heated buddiiig-non, not to the capsular ligament itself, 
but to the skin immediately nc.nr it; if this be iiieo venient, put a pledget dipped in a little butter of anti- 
mony just within the oiicning, but do not press it into llic cavity of the joint : if this he insufficient to 
stop the flow, but more jiartieiilarly if the oiiginal wound pcnetrateil to the bone, it is probable that the 
boii&^tself will btxoine, iii some measure, diseased, which is known by the rough grating felt at the point 
of the probe when passed. In this case, enlarge the opening so as to bo able to scrape the diseased bone 
away. Bruises qf the sole^ from whatever cause, will all fall under some of these points of view, according 
as the case may be. 

fi.W7. (iuiticih and canker arc the consequences qf these injuries whet* neglected, or originally extensive. 
In these cases either the bones, ligaments, or cartilages, or ail, become diseased ; and a cure can only be 
obtained by removing the diseased parts by the knife or by caustic. 

B/WjS. Treads^ over-reach, ^c. A wound on the coronet is not uncommon from one foot being placed on 
the other ; or the hinder foot may strike it, &c. First wijie away the dirt, and remove any loose edges 
that cannot unite : avoid washing, unless stones and dirt are sii>i)ected to be within, and bind up, having 
flnst placed over the wound a pledget of lint or tow moistened with balsamic tincture, or tincture of 
myrrh, or of aloes, &e. Over-reaching, or over-.steffpmg, is often an injury done to the fetlock Joint 
Were, by the hinder foot, or to the back sinew higher up. 'Kjometimcs it is simply a violent bruise, at 
iDthen the laceration is extensive, in which casgs treat as a tread ; and wlicn no laceraUon has taken (ilace 
treat as a bruise or strain. _ 

18539. Cutting is a defect to which some horses are liable from their form, as when they turn their to^ 
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out, or have bent legs. Others cut only when they are lean, which brings their legs nearer together. 
Weak horses cut because they cross their legs when fatigued, and young utifUrnishcMl horses cut at 
youthful periods, and grow out of it afterwards. The part in which a foot interferes with the oiiiioscd 
limb 18 very different When it strikes the sliank high up it is called speedy cul^ and is lx*st remedied by 
wearing knee-boots or rcglera When it is at the fetlock the cutting is at the side, or rather backward, 
according to circumstances. Some horses cut by the edge of the shoe, others by the hoof at the quarters ; 
and some by the point of the heels. It is m be remarktHl, that it is better to put up with the evil of 
cutting, than to do as is too ireouently done, which is, to pare away the hoof until it excites contraction. 
The shoe may be feather edged, or it may be set a little within the cutting quarter ; but by no means 
alter the size or the form ut the hoofs themselves, and parhculurly avoid taking liberties of this kind 
with the fore feet. Boots, or rollers, are but Ifttlo trouble to put on, and when not buckleil too tight 
never injure : whereas, to allow a horse to continue to cut jiroduces u callus, and olten throws ilic 
animal down. 


Sect. VI, Vete/lnan/ Operation. 

6!)fi0. The general practices to be here enumerated are chiefly the treatment of wounds, the application 
of foincMitations, setons, blisters, clysters, and physicking j and the operations ot castrating, nicking, 
bleeding, &c. 


Subsect. 1. Treatment of Wounds^ 

fi-Wl A wound must be treated, in some measure, according to the part of the horse’s body in which 
it happens; but there are some principles to be observetl alike in all hor.se sin gory. Tlicie are like- 
wise a few, winch, as tlicy differ from the principles of liumaii surgery, >Jiould be first noticeil, and 
which should guide the practice of those wdio might be misled by an.ilogy. I’he wounds of horses, 
however carefully brought together and confined in tlicir situation, ns well as shut out from the sti- 
mulus of the external air, are seldom di.sposed to unite at once, or, ns it is called in surgical language, 
by the first hitentwn. It is always, therefore, necessary to expect the suppurative procoi'S : but as the 
adhesive inflammation docs now and then occur, we should never wash a mere laceration with water or 
other liquids, if no foreign matter, as dirt, &c., be suspected to be lodged within it, still less should we 
stuff it with candle tow, or tents of any kind On the contrary, it should be carefully and smoothly 
brought together, and simply Iwiind up in its own blooil: and if it do not wholly unite at once, and by 
the just tntrntwn, perhaps some portion ot it may ; and, at all event's, its future progress will be more 
natural, and the dishguratioii loss than when .stuffed with tents, tow, See., or irritated with boating oils or 
spirits When an extensively lat orated wound takes nftce, it is common, and it is olten ncx-essary to insert 
sutures, or stitches, into the bps ot the wound : and herewc have to notice another considerahle variation 
from the principles of human inflammation, which is, that these stitches in the horse, ox, and dog, soon 
uleorato out, seldom remaining longer than (he third or fourth d.iy at farthest. It therefore is the more 
necessary to be careful, that by iicrlect rest, and the appropriation of good bandages, we secure the wound 
from distort ion In this we may be assisted by strips of sticking plaster, made with diachylon ami pitch j 
but these strips should be guanled from touching the wound itself by means of lint or tow hrst jnit over 
it When, in addition to laccratnm in a wound, there is a destruction of substance, then the caution of 
wa.shing will not apply, as it will be necessary to bathe with some warming spirit, as Uvettoe qfmytrh, 
tfurture qf aloes, oi fnar's balsam, to .ab.sist in restoring tlic life of the part, and in preventing mortifi- 
eation. Bleeding must be stopped by nrossurc and astiingcnt-, as powilerod alum : when it is very ci.n- 
sicteiahle, the vessel from wliciicc the blood comc« must be taken up When great inflammation follows 
wounil.s or bruises, counteract it by bleeding, a coobng tcmpcratuie, opening medicines, and continual 
iumcntaliuiis to the part itseli. 


SuBSEOT. 2. Dalis and Drinks^ 

fim Mode of gtving a hall Bark the horse in his stall, .ind being elevated on a stool (not a Imekrt 
turned uiiside down), gently draw the tongue a little out ot the mouth, so as to prevent its rising to 
resist the passage of the hand ; the tongue should however not be laid hold of alone, but it should be 
held firmly by the fingers of the left hand against the jaw. 'J’he ball previoiKsly oiled, being taken into 
the right hand, which should be squeezeil into as narrow a shape as possible, must bo p.*sod up close 
to the roof of the mouth, and the ball placed on the root of the tongue, when both hands being with- 
drawn, it will readily pass down. This mo<le is much preferable, when a jxrson is at all handy, to 
using a balling iron. ' At Long’s, veterinary surgeon’s instrument maker, is sold a clever machine for 
thi.s purpose. . , . ^ » , , . 

(xriJ, Mode of giving a drink. Ilxactly the same process is pursued, except that a horn bolding the 
liquid matter is forctxi up the mouth ; the passage being raised beyond the level line, the liquid is poureit 
out IVoin the larger end of the horn, and when the tongue is loosened it is swallowed. Clark, however, 
ingeniously proposes to substitute the smaller end of the horn, the larger being dosed, by winch, he says, 
the horn can be forced up the mouth between Uic teeth, and poured tarthcr back so as to ensure its not 
returning. 


* Subsect. 3. Fomentations and Poultices* 

Fomentations are very commonly recommendcil of various herbs, as rue, chamomile, St John's 
wort, wormwood, bay leaves, &c. : but the principal virtue i.s to be found iii warmth and moisture, winch 
unload the vessels : but this warmth ought not to be too considerable, cxcejit when the inflammation is 
within, as in inflamed bowels. Here wc foment to stimulate the skin, ami canntrt foment tiMi not f b'lt 
when we do it at once to an inflamed part, it ought not to be more than of blo^ beat j and it should be 
continued long, and wlieii rcmovcxl the part should be dried or covered, or cold may be taken, and the 
inflammation increased instead of dimuusheil Anodyne fomentations arc made of popfiy hcaas, and of 
toliacco, and are frequently of groat use. . . , . i. . i 

6535. The meUiod of applying fomentations is conveniently done by means of two Lirge woollcTOlothB 
wrung out of the heaterl liquors : as one is coobng the other should be ready to be applied. 

6536 Poultices act in the same way as fomentations in allaying irritation and inflammation ; but are in 
some respects more convenient, toecausc they act continually. It is an error to suppose that ixmltices, 
to be beneficial, should be very hot : iKWcver hot they may be applied, they soon become of the tenw 
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rature of the* surrounding parts. When poultices are apnlied to the^xtremitics, a stocking, as has 
fill before stated, is a convenient method of application. When it is drawn oyer the leg and liound 


inTl*ii8*wayrai8o,* ioosTbandages may be retained from slipping down. CoU poultices are often useful m 
the inflaSatioii Xing from strains, &« In these cases bran and goulard water form a convementmc, 
diura : but when the poultice is necessarily hot, a little hnsced meal added to the bran will render it adhe- 
sive and give it consistence. It is a very necessary camion in this, as in every instance whore ^ndages 
are wanted around the extremities, to have them broad, and only stf tight as to secure the matters con- 
tained, as in a poultice, or as in common bandaging 
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SuBSECT. 4. Scions and Rotvels. 

6537. Setons are often usefUl in keeping up a drain to draw what arc termed humours from parts ; or by 
their irritations on one part, they lessen the inflammation in another part not very remote, as when applied 
in the cheek for ophthalmia or inflamed eyes. They also in the same way lessen old swellings by exciting 
absorption. Another uscAil action they have is to make a dependent or convenient orifice for the escape 
of lodged matter ; thus a seton passed from the upper part Cf the oj>ening of pole evil, through the upper 
part of the integuments of the neck, as low as tlie sinuses run, will often effcc.t a cure without farther 
application. The same with fistulous withers, which sinnetimes run under the shoulder blade, and appear 
at the arm point j in which cases a blunt soton needle, of sufticient length to be passed down to that jioirit, 
and to be then cut down upon, will form the only efficient mode of treatment Setons may bo passed in 
domestic farriery with a common packing neetllc and a skein of thread, or piece of tape ; but in profes- 
sional farriery they are made by a proper needle armwl with tape or lamp cotton, or skeins of thread or 
silk smeared over with digestive ointment Wiicii the seton needle is removetl, the ends of the tape 
should be joinetl together, or otherwise knotted, tourevent them from coming out 

b.S;>8. Rowels in their intention act as setons, aiul us irritating a larger surface, so when a general drain 
is required they act better ; as in grca.se, &c : but when tlicir achon is confined to a pait only, setons are 
more convenient Any person may apply a rowel by making an incision in the loose skni about an inch, 
separating with the finger its adherciices around, and then insertiiig in the ojiening a piece of round 
leatlier with a bole in the middle smeared with a bhsicring ouitineiit. Then plug the opening with tow ; 
and in three days, when the suppuration has begun, remoye it The rowel Icatlicr is afterwards to be daily 
moved and cleaned. 


SonsECT. 5. lilislering and Firing. 

Blistering answers the same purpose as setons , and is practised by first i ’itting or shaving the 
hair from the part, when the blistering ointment {Vet. Phnnn. Go.'Jo ) should be well rubbed in for ten 
ininutc.s, or a quarter of an hour. Some of the ointment after the rubbing may be smcaictl over the part. 
I'he head of the liorse should now be tied up to prevent his gnawing or licking. If a neck cradle be at 
hand, it may also for safety be put on ; in which case the head may be let down the third day. 

(iTjM). A neck cradle for blsstercd horses i.s very convenient for other occubions also, wlieii the mouth is 
to be kept from licking or biting other jiarts j or to keep other parU from being rubbed against the head. 
It IS of very simple cunstiuction, and may be made by a dozen nieces of wood of about an inch and half 
HI diameter, as old broom hniidles, Ac Tnesc bored at each end admit a rope to be passetl tliroiigli ; and 
as each is passed on, a knot may be tied to the upper part of the pieces of the cradle, two inches apart; 
and those whieh form the lower part, four inches j by which means the neck will be fitted by the cradle 
when it IS put on j and the horse will be picvented from bending his head to lick or gnaw parts to be 
protected When the lower parts of the legs, particularly of the hinder, require blistering, it is necessary 
to bear in mind that in gross full horses, particularly in autumn, grease is very apt to follow blistering ; 
and alini'st certainly if the back of the heels below the fetl(x:k be blistered. First, Iherelore, smear this 
part over with lard or suet; and aflei wards avoid touching it with the ointment. After blistering in 
summer, the horse is often turned out before the blistered parts are quite sound ; in this case guard them 
from flies by some kind of covering, or they may become fly-blown : and likewise the fourth or fifth day 
rub into the blistered part some oil or lard to prevent the skin from crai king. 

ri.'j4l. Sweating 0 ! liquid blisters {Vet. Phaiin. (ijfid ) are only more gentle stimulants, which are daily 
applied to produce tlic same cll'ecU on a diseased part without removing the hair ()1 course loss activity 
is expectecl ; yet as the action is repeated, they are often more beneficial even than blistering itself : as 
in olu strains and stiffiiesscs. 

Firings as requning the assistance of an experienced practitioner, wo shall not describe; it will 
be only prudent to point out that it is a more active mode of blistering ; and that it acts very powerfully 
as a stimulant, not only while its eflects last as blisters do, but also alter its escharotic effirt is over, by its 
pressuie ; and in tins way it is that it operates so favourably in bony exostosis, as splints and fii>avins ; 
and in this way it is so useful in old ligamentary weaknesses , because by lessening the dilatibihty of tile 
skill it becomes a continual bandage to the part. 

, SuB.sFCT. (?. Clustering and Physicking. 

654.3. Clystering should always be preceded by back~iaking^ which consists in oiling one hand and arm, 
and passing them up the fundament, and by that means to remove all the dung l)<dl3 that can be reached. 
The large pewter syringe for clystering is neither a useful nor safe machine. A much better consists in 
a turned box pipe, to which may be attached a large pig or ox-bladiler by whicli foui or five quarts of 
liquid can be administered at one tune. {Vet. Fharm. to 6.507.) The pipe should he previously oiled, 
by which means it passes more easily : the liquor should then be steadily pressed up ; and when the pipe 
is removed, the tail should be held down over the fund.tmeiit a little to prevent the return of the clyster. 
In some cases of a s])usmodic nature, as gripes and locked jaw, great force is made by the bowels to return 
the clyster, and nothing but continued pressure over the ftindament can enable it to be retained. Clysters 
not only act in relaxing tire bowels, but they may be used as means of nutriment when it cannot be taken 
by the mouth ; as in locked jaw, wounds ot the mouth, throat, Ac. Ac. In locked jaw, it was oliservetl by 
Gibson, that he kept a horse alive many days by clysters alone : and by clysters also many medicines may 
be given more conveniently than by the mouth. 

6544. Physicking of horses. It is equally an error to refrain altogether from giving horses physic, as it 
is to give it on every occasion, as some do Neither is it necessary for horses to he bled and physicked 
every spring and autumn, if they be in perfect health, and the less .so, os at this time they are generally 
weak and faint from the change going on in their coats. Nor is it always necessary to give horses physic 
when they come from grass or a straw yard ; provid I the change from the one .state to the otlier be very 
moflerately brought alxmt. But on such a removal, it (‘crtalnly expedites all the phenomena of condition 
(6423 }, and such horses are less likely to afterwards /«// /o pieces, as it is termed. (6424.) In various 
lYiorb^statcs physic is particularly useful, as in worms, hide-bound from too full a habit, Ac. Ac. It is 
not anvisable to physic horses in either very cold or very warm weather. Strong physic is always hurtftil : 
all that physic can do is as well operated by a mild as by a strong dose, and with infinitely less hazard. No 
horse should be physicked whose bowels have not been previously prepi^red by mashing for two days at least 
before. By Ihe^B means the physic will work kindly, and a moderate quantity only is requisite. Most of 
the articles put Into the purging balls for horses, to assist the^aloes, arc useless. Jalap will not purge a 
horse, nor rhubarb either. Afties are the only proper drug to be deficiidcd on for this purpose, and of all 
the varieties of aloes the socotorine and Cape are the best. ( Vet. Pharm 6584.) Barbadoes aloes are also 
not improper, but are thought more rough than the socotorine. For formulie of purging balls, sec Vet. 
Pharm. 6.584i. Blame gives tlic following ns the process : — 

6645. Physicking process. The horse having fasted aii hour or two in the’morning from food, but havitie 
ifiad bis water as usual, give him his purge, and two hours afk“r oflfcr him a little vhilled but not warm 
waiter, as is often done, by which horses are disgusted from taking any : it may be here remnrki‘d that in 
this iTpirticular much error is frequently committed. Many horses will drink water with the chill taken 
off, prdvitded it be iH'rfectly clean, ynd do not smell of smoke from the fire, kettle, or saucepan : but few, 
very few, wtjll drink warm or hot water; and still fewer, if it be in the least degree greasy or smoky. 
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After the ball has been given two hours, a warm bran mash may be offbred, and a very little hay. He 
should have walking exercise as usual, moderate clothing, and altogether he should be kept rather 
more warm than usual. At noon mash again, and give a little hay, which shonld be repeated at 
night, giving him at intervals chilled water. On the following morning the physic may be expected to 
work : whidh if it do brihkly, keep the horse quiet ; but should it not move his bowels, or only relax them, 
walk him quietly half an hour, which will probably have the desired effect Continue to give mashes 
and warm water, repeating them every two o« three hours to support him. When physic gripes a horse, 
give him a clyster of warm water, and hand.rub tlic belly, as well as walk Inm out If the griping 
prove severe, give him four ounces of gin in half a pint of sound ale, which will soon relieve him. On 
the next day the physic will probably se/, but should it continue to work him severely, i>our down some 
hr)iled starch ; and if this fail, turn to tlic directions under diarrhoea. (G173.) The horse should return to 
his usual liabits of full feeding and full exercise by degrees ; and if more than one dose be to be given, a 
week sliould intervene. It is often rcouisite to make the second and tliird dubes rather stronger tnan the 
first A very mild dose of physic is likewise often given to horses while at grass in very warm weather, 
and without any injury, when worms or sk*n foulness are present, and mercurial physic is deemed 
necessary, it is better to give two drachms of c<4lomcl lA a mash the previous night, than to put it into the 
purging ball 


Subsect. 7. Cast ration y Nicking, Docking, ^c. 

fi54G. The operations of castration^ dockings nicking, and that of crojtjnng (wii u h is now seldom practised), 
all require the assistanre of a veterinary surgcmi; and it is only nei'essary to remark of them, tliat the 
after treatment must be the same as in all other wounds. To avoid irritation, to preserve a euol temiiera. 
ture and a inodcratc diet i and if active febrile .symptoms make their ap[)carance, to obviate them by 
bleeding. A-c Ac. It bkewissc is proi»er to direct the attention of the agrn ultiirist who attends to these 
matters himself, tiiat the moment the wound following any of these operations looks otherwise tji.'in 
healthy, locked jaw is to be leared, and no time should be lust in seeking the best assistance that can be 
obbuned. (6132.) 


Subsect. 8. Bleeding, 

' C54-7. Bleeding is a very common, and to tlie Iiorsc a very liniiortant operation . because his inflamma- 
tory diseases, on account of the great strength of his arterial system, run to a fat.il termination very soon, 
.and can only be cheeked in the rapidity of their progress by abstracting blood, which diminishes the 
inomeiituiii of circulation. Bleeding is more particularly important in the inflammatory diseases of the 
liorse ; because we cannot, as in the human ftame, lower the circulation by re.idily nauseating the stomach. 
Bleeding also lessens irritation paiticularly in the younjf and plethoric, or those ot full habit ; hence we 
bleed iii spasms ot the bowels, in locked jaw. Ac., with good ettbet. Bleeding is general or topical 
Gena at, as from the nock, when we mean to lessen the general momentum. Topical, when we bleed 
from a [larticiiiar part, as the eye, the plate vein, the toe, Ac. Mo.st expert practitioners use a large 
lancet to bleed with ; and when the habit ot using it is acquired, it is by far the best instrument, ])articu. 
larly lor superlicial veins where u blow might c nrry the fleam through the vessel. In common hands the 
^33 fleam {Jig. 838 ), as the more general instrument, is best adapted to 

the usu.aT eases requiring the agriculturist's notice. Care should, 
however, l>c taken not to strike it with veliernence, and the hair 
being first wetted and smoothed down, it should be pressed close 
between the hairs, so that its piogrcss may not be iiniM'ded by them. 
A ligature should be first passed round the neck, and a hand held 
over the eye, unless the operator be very expert, when the use of the 
fingers will disix'iise with the ligature. The quantity of blood taken 
IS usually too sinulL* In inflammatory diseases, a large horse, jiarti. 
cularly in the early stage of a complaint, will bear to lose eight or ten qinirts : and half tlie quiintity may 
be taken away two or three times .ifterwards, if the violence ot the symptoms seem to require it; and the 
blood .should be drawn in a large stream to do all the g(HMl it is capable of. After the bleeding is flni.shed. 
intruduee a sharp pin, and avoid drawing the skin away ftom the vein while pinning, which lets the blood 
CHcajM.' between tlie vein and skin : wrap round a piece of tow or iicmp, and next day remove the uin, 
which might otlierwisc inflame the neck. In drawing blood, let it always be measured ; letting it fall on 
Ihe ground prevents the ascertaining the quantity, it also prevents any observation on the state of the 
blood, which il It form itself into a eup-like cavity on its surface, and exhibit a tough yellow crust over 
this cavity, it betokens an inflammatory state of body that will require further bleedings, unless the weak, 
ness forbid. After the bleeding, it now and then happens, from rusty lancets, too violent a stroke with 
the bloml stick, or from drawing away the skin too mueli while pinning uj», that tlie orifice inflames and 
hardens, and ichor is seen to ooze out between its e<lgcs Immediately this is diseovered, recourse must 
be had to an able veterinary surgeon, or the horse will lose the vein, and perhaps his life. 



Sect. VII. Veterinary Pharmacopoda* 


6548. The following formula; for veterinary practice hsi\e been compiled ftrom the works of the most 
eminent veterinary writers of the present day, as Blaine, Clark, I.aurciice, Peel, White, Ac. ; and we 
can, from our own experience al.so, confidently reconiuiend the selection to the notice of agriculturists, 
and the owners of horses in general It would be prudent for such as have many horses, and particularly 
for such as live at a distance from the assistance of an able veterinarian, to keep the more necessary 
articles by them in case of emergence : some venders of horse drugs keep veterinary medicine chests; 
and where the comiKisitions can be depended on, and the uncoiniiounded drugs are genuine and good, one 
of these is a most convenient aiqiendagc to every stable. The best arranged veterinary medicine chest 
we have seen was in London, at the veterinary elaboratory of Youatt of Nassau Street, Middlesex 
Hospital . 

6549. The veterinary pharmacopoeia for oxen, calves, and sheep has been included in the arrangement. 
When any speciality occurs, or where distinct rcclix* arc requisite, they have been carcftilly notic^ it 
will therefore only be necessary to be kept in mind, that with the exception of acrid substances, as mi- 
neral acids, Ac., which no cattle bear with equal impunity with the horse, the remedies prescribed 
require about the following proporticwis : — A large ox will bear the proportions of a moderate-sized horse j 
a moderate-sized cow sometning le.ss ; a calf about a third of the quantity ; anil a sheen about a quarter, 
or at most a third of the pro|K>rtioiis directed for the cow. It is also to be remarked, that the degrees in 
strength in the diilerent recipes are usually regulated by their numbers, the mildest standing first 


6650. AUeralivet. 

1 . 

levigated antlmcHiy, 2 drsebms. 
Tream of tartar, 

Elowcr of mlphur, each halran ounce. 

Creain of tartar. 

Nitre, of encli half an ounce. 


ASthiops mineral, 

Ijcvigated antimony. 

Powdered re^, each 3 dracluus. 

Give in a mash, or in com and bran a 
little wetted, every night, or make Into a 
ball w ith honey. 


6551. TVfiie Atterativet. 

Oentian, 

Aloes, 

(linger. 

Blue vitriol, in powder, of each 1 drachnb 
Oak bark in powder, 6 drachtns. 
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Winter^i bmk, in powder. 3 drnchms. 
Green vltrlolj do.,onO(tn(fa lialfdrachi 
(ientliui, do., 3 dracluma. 

Make either of thew Into a ball with 
bone>, and evei^ morning. 

White viiriol, 1 drachm. 

Ginger or pimento ground, S drachms. 
Poudercd tiuaibia, half an ounce. 

Ale, 8 ounces..— Mix, oud gire as a drink. 

Arsonir, 10 grains. 

Oiitincal, 1 ounce. 

Mix and give in mash or moistened 
corn nightly. 

0A52. Astrinmnt Miriures for Diarrhaa, 
La V, or ‘ i#ig. 

I'uwdercd ipecacuanha, 1 drachm. 

Do., opium, hair a drachm. 

Prepared chnlk, 'I ouncu. 
lloiled .starch, 1 pint. 

Suet, 4 ounces ; boiled in 
Milk, H oiiiii-es. 

Boilra starcli, G ounces. 

J'owdcred alum, 1 drai.hm. 

3. 

The following ha.s l>een strongly 

rc'coiiiinended In some cases, for the l.ix 
of horses and cattle — 

CilaubeT’s salts, ‘2 ounces. 

Kpsoin do., 1 ounce. 

Green viti lol, 4 grams. 

Gruel, halt a pint. ^ 

W'heti th« lax or scouring at all ap- 
proaches todyMintcry or inolleii grease, the 
following dnnk should Ik! hrsl given . — 
Gastor oil, 4 oiinres. 

Glauher’s salts (dissolved), f (Uiiccs. 
f'owdcretl rhiiharb, hall a drachm. 
I'owdered o|iiuin, 4 graiiib. 

Gruel, 1 pint. 


6553. yljfrt/i^'enf UalU fur Diabetes or Ptts- 
Evtl. 

Gatechu (Japan earth), half an ounce. 

A turn powdered, half a drachm. 

Sugar of lead, 10 grains. 

Conserie of roses to make a ball. 

e.Wl. Astrin^fent Pasts Jor Thrush, Foot- 
rot, Foul III Ihi Foot, iSe. 
rreiKUeil calamine, 

Verdigris, of each hlilf un ounce. 

White GitioI, 

Alum, of each half a drachm. 

1'ai , 3 ounces mix. 

C'i55. Astringent Washes Jhr Cracks in the 
Heels, Wounds, iijiraiiis, <i\e, 

I. 

Sugar of lead, ‘2 drat hrns. 

IVhile vitriol, 1 drac'liin. 

Strong mtuMou of oak or elm bark, 1 
pint mix. ^ 

Green vitriol', 1 dr.vlim. 

InHisfon ul galls, half a jnnt. 

Alix, and wash the parts three times a 
day. 

6556. Powder fitr Cracks, JfC. 

3. 

Prepared calainmc, 1 mince. 

Puller’s earth, poivdcied, 

Fi]>e ( lay, do., of each 2 ounces. 

Mix, and put within gau7.o and dab the 
moist Burf^b of the sores frc-quc>ntly. 

6557. Aslnngenl Paste for Grease. 

1. 

Prepared cnlaniun , 

Tuttv powdere I, 

Oharconl, do. of curb 2 ounces. 

Yeast enough to make a paste. 

To the alwve. If more strength be re- 
quiTOd, add of alum and verdigris cacti 
a drachm. 

6558. AitringetU Washfbr Do. 

3. 

Goixrive sublimate, 2 drachms- 
Spint of wute or brandy, 1 ounce, 
wotur, lOouhces. 

Hub th(> sublimate in a mortar with the 
Bilrlt till dissolred, then add the water. 
This Is a sfironh tweparatlon, and has often 
Bi«ved succesatui in very bad cases of 
giqMP, which have resisted all usual 
reincoles. 


6560. A strong ehtap Dff*tef,bui nol oro. 
per tv he used in Fevers or Inilanumtums, 
as of the Luisge, howds, 4rft 
Euphorhium imwdered, 1 ounce. 

Gil of vitriol, 2 scruples. 

S)taniBli fliuB, C ounces. 

Palm oil or lanl, 
lUibin, ofeach lib. 

Chi of turpentine, 3 ounces. 

Melt the rr'.hi with the l.ird or palm 
oil. HaSring previoUbly mixed the oil of 
vitriol with an ounce of water gradually 
as gradually add this mixture to the niclt^ 
cd inass; which again set on a very slow 
fire for ten ininut*‘j» more afterw.ird* 
move the whole, and when beginning to 
cool, add tlie powdeib previously imxed 
together. 


6.5G1. A mrrcurhil Bhsierf>r Splints, Spa- 
vins, and Hinghouss. 

Gf cither of the .iliove, 4 oumc'S. 

Corrosive buhliin.ite, lmBl|ppnwdere<l. half 
a draclim. 

65G2. Strong Li^Hid Blister. 
.'vpanibh flicb 111 gims ponder, 1 ounce. 

Gil of origanum, 2 dr-itlmis. 

Oil of till pontine, 4 oiiiuo*,. 

Olive oil, *2 ounces. 

.Steep the tllev m the tur)icntinc three 
weeks, straiii oil, .ind .idd the oil. 

5. 

6563 Mild Liquid or Sweating Jilisler. 
Of tlie alkive, 1 oiinee. 

“live oil or goose grease, one and a half 
ounce. 

G5G4. Clysters, a Laxative one. 

Til In gruel or f.roth, 5 quarhi. 

Epsom or cummon salts, li ounces. 

6565. ClysUrfor Onpes. 

2 

Modi two in<xlcr<itc-si/cd onions. 

I'our over them oil of turpi'nliins’i minci^. 
G,ipsicum, or pepper, half an ounce. 

Tlun gruel, i quarts. 

6566. NutriliouR CtqMer. 

3. 

Thick gruel, .3 qii iits. 
htrung sound ale, 1 quart. 

or 1. 

Strong broth, ‘2 quarts. 

Thickened milk, 2 quarts. 

6567. Aslringeat Ctyifcr. 

5. 

Trifie liquor, or suet bonc^l in milk, 3 
pints. 

Thu k starch, 2 pints, 
liaudanuiu, halt an ounce. 

or ti. 


1. A general one. 

Canthttridas powdered, 2v>luicos. 

Veiiica turpentine, do. 

n.noSfMtIard,2lb*. 

Melt Ihe tline latter artleles U^linr, 
A when not too hot stir In the bpanlsh 


Alum whci. 1 qu.irt. 

IJoilcd start h, '2 quarts. 

6.568. Cordial Balls. 

(ieiitlun iwiwderetl, 4 ouni<.s. 

( finger, do., *2 ounces. 

'onander M*ed', do., 4 ounces. 

.’arraw.'iy do , 4 uuiucs. 

Gil of aniseed, a quarter of nn ounce. 

Make into a mass with honey, triMcle, 
or lard, and give one ounce and a halt ior 
a doiiv. 

6569. Chronic Cough Balls. 

[lalomel, 1 scruple 
IJuni aniraoniaciim. 

Horse radish, ot each 2 draeliins. 

Itolsam of Tolu, 

Squills, e,w h I ilrachm 
jieat all together, and m^ke into n ball 
iili honey, and give every morning fast- 
Iff- 

6570. In ink for the same, 

2 . 

Tar water. 

Lime water, of each lialf a pint. 

Tincture of squills, half nn ounce. 

6671. Powder for the same. 

3. 

Tartar emetic, 2 dr.ichms. 

Powdered foxglove, half a drachm. 
Powdered squill, half a drachm. 

Calomel, 1 sfTupIc. 

Nitre, .3 draebrnn. 

Give every night In a malt mnsh. 

6572. Diuretic tiaUs. 

Resin, yellow, 1 IL 
Nitre, naif a imund. 

Horae tur|icri(ine, Haifa pound. 

I Yellow soapy quarter of a pound. 

I Melt the rvBlii, soap, and turpentina 
over a slow Are; when cooling, add the 


nitre. For a strong dosP. an mince and a 
half; for a luild one, an ounr«. It should 
bo kept in mind, that mild diuretics are 
Always equal to what is required; and 
that strong diuretics ore always hurtful. 

6573. Diuretic Powders. 

Yellow resin, powdered, 4 ounces. 

Nitre, do., 8 ounces. 

Cream of tartar, ditto, 4 ounces. 

Dose— 6, 8, or 111 drachms nightly, 
ivlucli some horses wtU readily eat ui a 
mash. 

6574. Urine Drink. 

Glaulier’s salts, 2 ounces. 

Nitre, (i drachms. 

Dissolve Ul a pint of warm water. 

6575. Embrocations. — Cooling Jhr Inffam» 
motions. 

Goulard’s extract, half an ounie. 
hplrif of wine or Itraiidy, 1 ounce. 

.Soft water, 1 quart. 


Minderorus spirit, 4 ounces. 

Wetcr, 12 ounces. 

6576 Por Stratns, 

Uny sa!' , bmlsisl, half a jiound. 

Crude sai c-.imoniac, 2 ouiues. 
hiignr of 1e.ul, quarter of an 
Vinegar, I pint and a Iiulf. 

Water, 1 pint. 

6377. For the Eyes. 

1 . 

Sugar of lend, 1 drachini 
White viti lol, 2 siruplea. 

Water, 1 pint. 

2 . 

Brandy, 1 t 

Infusion of green lea, 4 ouncra. 

Tint lure of opium, 2 dr.u hrns. 

InliiMim of red roses, 4 ounces. 

3. 

Boh* wafer, b ounces. 

Mtndererus spinf, 3 ounce's. 

C’orro'-iie siihlimate, 1 grams. 

Allcotiol, 1 ounce. 

Lime water, 1 pmt.^ 

Alum, powdered, 1 drachm. 

Calomel, halt a drachm. 

Mix and insert a liitle at one corner of 
u esc The ciibtoin of blowing it in 
alarms the liorae. 

6578. Fever Powders. 

1 . 

T.irtar emetic, 2 drachms. 

Nitre, ft dniclims, 

2 . 

Aniiinonlal powder, 2 diachms. 

Greain of tartar, * 

Nitre, of earh 4 dradims. 

6679. Fever Drink. 

3. 

•vsiept ■spirit ofmtre. 1 ounce. 

31 indereruv spnil, (> uuucc-s. 

W.ilci, 1 tiunies. 

638U, LpfJemiL Fiicr Drtnk, 

4. 

Sweet spirit of nitre, 1 ounce. 

Simple oxjmel, b uumes. 

Tartar emetic, .3 drac Inns. 

6381. Malignant Epidemic Fever, 

5. 

i]>Ie oxymel, 

Mlndererus sjurit, 

IJier yeast, of each, 4 ounces. 

Sweet bpint ot nitre, 1 ounce. 

(i58'2. Fumigiih'ms Jbr piir\fyiiw inftded 
S/hUls, Shrds, 61 c. 

Mang.iiicse, 2 oiiiii'c'k. 

'oimnon sair, ditto. 

Ill of vitriol, .3 ounces. 
iVtiter, 1 ounce 

Pul the mixed manganese and salt into 
i basoti; then, having before mixed the 
vitriol and water very giadunlly, jiour 
hem by means of longs, or any thing that 
lU enable inu to hland at a suilicieitt dis- 
tance, on the articles m the bason gra« 
dually. As soon as the ftiines rise, retire 
and shut up the door lIokc. 

658.3. Ho>f Liquid, 

Oil ofturiicntliie, 4 ounces. 

Tar, 4 ounces. 

Whale oil, 8 ounces. 

This softens and toughens Uic hoofs ex- 
tremely, wlion hnuhed over them night 
and muniiug. 

esSP. Purging Methanes 
Balls ^ very mild. 

Aloa^ powdered, 6 drachms. 

Oil of tiirpenthie, 1 drachm. 



^VII. 

Mtdb 


stioMma oit 

€S$k»eamit§Mtafiin4krf>a$Btd 
OwMMlM H^auKtay Adtfy peulrdaiNid, 1 

YeHowSLuiflon, 4 
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AtoMf powdered* Mdraohint. 

Oil of turpeninw,r dmiin 
The Blow inaj be beotan «fih fraiel* to 
a ipaw, addii^i durtnST the tienUng, tlie 
oil aftunieMttaet AlIg!>lroit,oUof$rur. 
cffam of tartar, JalAp ao areuMicM,aful 
oftm hurtAd addittops 

65M UqviUPurg* 

Epsom aalla dissolted, 8 oonew 

Oas or oil, 4 ounces 

Watery dnetute of aloois 8 ounces. 

Mix - Tl|o watery t neture of alon U 
niade bv beadnir powdned aloes with the 
yollr of enst adding water by dkgreas by 


tbe^ means half an ou ice of 


1 may 


.. suspended in eight ounces of water 
and such a purge Is useful when a I all 
cinnot be got down, at in partial locked 
Jaw 


6687 roatHhpfti^ 

Horse and oow dung* Mch a^t S lbs* 
Tar, half a pbiind 

6688 Watk Jbr eorirut out, destnqgpg 

JPuitgur, or proud y^rsA, 8cc. 

isinar ewiado, 1 drachm « 

Walar, S ounoa 

Cottoiive auNImate, 8 drachms 
Spirit of wine or I randy, 1 ounce 
Urooctlon of tobicco. 

Ditto of while hellehore, of ca h 1 pint 
Disjiolre the mrrniyln the spirit, and 
then add tl e de octlons 

6590 Oifitmsntijbr HraUng 

Turner s cerate 4 oiincw 
Wh te vitriol, powdered, half a drachm 
Lard, 4 
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659^, Air Digarirtit. << 

Yellow bating, 6 ouncM. 

669t Aor Jfhsga. 

Sulphur vlv|un, S oupcee. 

Anentc in powder, % drachmi, 

Meronri-d ointment, i ounoei. 
>fl^iiTiimUnr , 3 ounoek 
Lard 8 oanrw 

Afix, and drew with wrCiy mondaip 

C598 FmrSeah or SfuA in SArep, 
den anO^ SeUenJen in Horrtw, oMljM 
mbteket und ErvpMnw <H c3m fit 
gmmd 

Camphor. 1 ^rhm 
Sucar of leadThtlf a drachm. 

Mercurial ointment, 1 ounoa. 


Sect. VI It. Shoeing of Hoises* 


fiijiH The importance of the subject of shoeing to the agricultunat is sulflcicntly attested by the imhiense 
numU r of inventions wliuh the uiKciunty of philosophers and artists are every day devising, to render 
^39 the system rompletc Almost every veterinary professor has nisfavonrite 

— shoe, ^nd we dndoncofthe most ingenious of the present day endeavouring 

to force on our notice, and introduce into our stables, the Fxfiilrh method , 
which, with the exception of the mode of nailing on, H hwe observes, la 
the very worst he ever saw JLhe 1 rench shoe (Jig 8^ a) liM^wide 
towards the toe, and is concave above and convex below (fi), onc|l);jr jiround 
Burfaic, by which neither the toe nor heel touch the ground 1^) , nUt the 
liorse stands pretty iniu n in the same way with an unhappy cat, shod by 
unlucky boys with walniit shells But as Blaine observes, in reference to 
these inventions, “ No one form ot foot dtfenet c in be odtred as a mil. 
vcrsil fisttern * It is, he continues, pliin that the principles of shoeing 
ought to lie those that allow as little departure from nature as eircum. 
stances will justify Ihe practic^jtlso should be strictly consonant to the 
principles , and both ought ta ajihsist, first, in removing no parts but 
those which, if the bare hoot were appliert to natural ground, would re. 
move of themselves Secondly, in bringing such parts in lontsct with the 
ground (gtnerally sje iking) as irc opi)Ose>d to it in an unshod state, and 
above all to endeavour to preserve the original form of the foot, by (Vam. 
mg the slioe thereto , but never to liter the foot to the defence The shoe 
at prcsi nt midc if the forges of the most respectable smiths in the citlet 
* 111 1 large towns throughout the kingdom, if itlnve nut ill the requisites, 
has howiicr, by degrees, been so improved, that with a few idditional 
alter itions, neither difhcult to direct or adopt, it is the one we shall hold 
up as the most eligible for general shoeing It is not that a better might not be ofTered to notice) 
and, in fact, such a one we snail present to our readers, but so aierse are the generality of smiths from 
liaving any improvements forced on them, and so obstimttly determined aie they to idhere to the forma 
handed down to them by then forefathers, that their stupidity or malevolence, or both, flrequtntly 
makes the improvement itself, when seemingly ai quiesced in, a source ol irrepanhle Injury It is foe 
these reisoiis we would recommend to igrieulturistit in general a modified shoe of the contraon stamp 
eSM Tht tmpt ovi d Shoejor genn af i/vt (Jit, 840 ), is rather u i(U.t than what is usually madA Its nail 
. . . . . < . 18 actslUly neces. 
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holes (a) extend no further towardathe heels than i 

B iry for security , by which the exp iiisioii of these parts is entouraged, 
and contraction is avoided To strengthen the attachment, and to 
mike up tor this liberty given to the heels, the mils should be earned 
ar )und the fVont ot the shoe (c) i he n iil holes, on the under or 
ground surface of the shoe (o), are usually formed in a gutter, techni. 
cal ly called the /■«//« nng, but in the ease of heavy treading MwerAil 
horses this gutter may be omitted, or if adopted the shoe in that part 
iniy be atoelcd Ihc wib should be quite even on the foot or hoof 
Burfnec (6), and not only be rather wider, but it should also have 
rather in< re substance than is eominoii from half an inch to five 
eighths in thickness, according to circumstance, forms a fair pr^r. 
tion , whe n it is less it is apt, iii wearing, to bend to pressure and fbroe 
out the clinches A great error is i omniitted in setting shoes out so 
inuc h wider than the lieels themselves this error has been devised to 
correct another, w hich has been that of letting horses go too long 
without shociug , lu which rase, if the heels ot the shoe were not too 
wide originally, as the foot grewt they became lost within the heels, 
and wore thus bruised and produced corns but as we will suppose 
that Ibw will wish to enter into a certain error to avoid an unccrUin one, so we recommend that the heels 
of the kboe should stand only wide enough to prevent the expansion ot the quarters pushing the heels of 
the feet over the outer edge of the heels of the shoe for which purpose, if the iron project ratb e n Jrss 
than a quarter of an Inch, instead ot three eighths, or even half an inch, as it flrequently does, 
advantaged will be gained. Whoever attentively examines a shoe weil set qff’ot the heels, as It is termed, 
win And only one third of its flat surface protecting the heels , the remainder pr^octs beyond, and serves 
but to form a shelf to lodge dirt on ; V as a convenient chp for mother horse to tread on , or for the 
wearer to cut his own legs with, or to affbrd a more ready hold for the suction of clayey grounds to 
off the shoe by The heels of the common shoe are likewise not in general Sufficiently long fbr the^pro. 
teotion of the foot, and which defect, more than a want of width, causes the tendency to press on the 
crust of the heels. It is further to be observed, that if the decreased width of tlie outer standing of the 
heels, and the increased width ot the web, should make the inner angle of the heel in danger^ 
iiiterienng with the frog, the comet miy be taken off In forging this shoe, It may ^ bevelled, or hSfl 
Plain on both surfaces^ or nther nearly so .for it is usual with most smiths to thin it in ^me 
towards the Inner edge This s|g)e m applicable to most feet, is easily formed, and of such, in OMjmfy 
places is an that can be expeoted h. ^ 

(5696 The ^m<ms shoeing would onijaequire to be knfwn tb 

obviate them , and Oierc ip some circumstances in the more common shoes of imytiyr 
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to be imprMed on the mind of every ttgriculturUt, and guarded againat by every one who poateaeea n 
horse. It ts too frequently obinred that the ground side of their shoe is convex, and that the inward 
run. when the foot n on the ground, is the lowest part j on Which it is evident the weight must first press j 
and by which pressure, the crust will be (.forcibly thrust on the extreme edge of the shoe; and the only 
resistance offhred to its being forced from it, depends on the nails and clinches, instead or its jUst appli. 
cation to the ground^and the support derived from the uni/hrm pressure of the whole. > Every shoe should 
theret’ove be perfectly level on its ground .surface : nor should any ^oe be put on that<has not been tried 
on a platis wtm purposely made for inch trial ; which irons are kept in some smtthles, but are absent from 
too many. The substance of the shoe should be the same throughout, forming two j^ralletllfleB of U|^r 
and undejr surface ; In plain language, the heels, instead of being clubbed as is too frequent, should be the 
exact thickness of the toe. Neither should the width at the heels diminish in the proportion it 
usually does ; on the contrary, for a perfectly formed foot, the web should present a uniform width 
thrigtohout. 

fiiST. yarietiuM in form qf foot, diffisrenecr in size, weight, and uses cf hordes, will necessarily make 
deviations hi the form and substance of shoes. ' The very shoe recommended may be considers as a 
variation from what would be immediately necessary, were the feet generally perfect ; but it is to be con- 
sidered that there arc But very few feet but what have undergone some unfavourable alteration in their 
form, which makes them very sensible to concussion. It is for this reason, therefore, that it Is recom- 
mended that a shoe be used, for general purposes, somewhat wider and thicker than the common one. In 
weak, tender, flexible feet, it will bo found |)articularly advantageous ; and here the beneflt of wide heels 
to the shoe will be most apparent Good as the roads no#mrr. yet most horses are occasionally subjected 
to tmvel on bad ones ; some kMnv no other : to these the addition of one, or at the most, two ounces to 
each shoe Is nothing ; but the ease to the liorsc, and its superior covering, as well as sup^rt, is incalcu- 
lable. In very young, very light, and very firm feet, the width and substance «iay be boinewhat diminished 
at pleasure, and particularly in sUu.itions where the roads are uniformly good , but a very long and ex- 
tensive experience has assured us, that the shoe portrayed is one well calculated to meet the ordinary 
purposes of travelling, and the present state of the art of horse-shoeiiig. 

6598. An ^iproved shoe o« the prescni'plan 84! ), would be found to unite all the perfections of the 

'**841 modern Engli«h improvements, with some derived from out neigh- 

bours the French. What has since been called a seated shoe was 
introduced by Osmer ; but from the obstinacy and ignorance of smiths, 
as It Could not be brought into general use, it became httle thought of, 
until revived hy Clark of Edinburgh ; by whom it was patronised and 
recommended. It finally was taken up by Moorcroft, and has ever 
siiii'C attr.acbed some attention, and continues to be forged in some 
shops where the work is superiorly done ; and where the emplovcrs 
have liberality enough to pay for such work, and judgment enough to 
discriiniiiate between its advantages and those of the common shoe. 
If to this shoe were added the P'rench mode of fastening it to the foot, 
we think the improvement would almost shut out all others. On ex- 
amining the figure it will be seen that this shoe presents a flat surface 
opposed to the ground («), but a concave one towards the sole (6) ; but 
that this concavity docs not begin, as in some seated shoes, aoar the 
outer edge, but embraces two thirds only of the web, leaving by this 
means a sufficient surface for the crust : but this bevelling is not 
intended to reach the heels ; it stops short of them (c), leaving the web 

at this part plain for the heels to rest uiwn. The great advantages of this seating are, first, that as the crust 
rests on a flat surface instead of an irtchned plane, as most of the common forged shoes pretent, so it# 
iKisition is nwintained entire, and the inclination to contraclion is in a great degree avoided. The nailing 
on of this shoe we would recommend to be after the Ifrench method, which consists in conical nail holes, 
punchcHl with a square countersink (d), into which arc received conical nails (c); which exactly fill up the 
countersink : by which means so long as any part of the base of the nail remains, the shoe must be held 
firmly on, and which is not the only advantage gained; for the nail holes being obliquely formed, and at 
some distance from the outer rim, act loss detrimentally on the crust of the foot. 

6599. To prepare the foot tor the application of the shoe is also an important .consideration. Avoid 

taking off ilmre than one shoe at a time ; otherwise the e<lges of the crust become broken away. Observe 
that the clinches arc all carefully removed I-et the rough edges of the crust be rasped away ; after which, 
the sole should be pared throughout until a strong pressure with the thumb can produce some yielding 1 
too strong a sole tends to heat and contraction, too weak a one will not require paring. In this paring 
imitate the natural arch of the sole as much as possible. The line of concavity should not begin, as it 
mually is made to do, from the extreme margin of the Ibot, but should begin from the inner lino of the 
cru.stoniy ; by which means the crust, or outer wall of the hoof, will have a firm bearing on the flat surface 
of the shoe. Let no heated shoe be applied to correct the inequalities that may be left, unless it is fora 
nioment,'only to observe, but not burn them; but still more carefully avoid putting a plane shoe^ on kti 
uneven foot. The portion of sole between the bars and quarters 836. d) should be always pared out a# 
the surest preventive against corns The heels also should be reduced to the general level of the foot, 
never allowing their hardness to serve as an excuse for being left ; neither suffbr the inner heel to'^b# 
lowered more than the outer. After all the rest has been done, the frog should be so trimmed as to re^ 
main on an exact level with the returns of the heels, and no more. The custom of taking awajr the pointer 
angle of the horny inflexions of the heels, under the false term of opening the heels, is to be carefully avoided. 
Let an ^esc operations be performed with the drawing knife. The butteris should never be allowed to 
come near the foot of any horse but the largest and coarsest of the cart bre^. ' ^ 

6600. The shpes for the hind feet are somewhat dfffhrent to the fore, being a little squarer at the toe for 
about an inch ; to which squareness the hoof is vO be aEo adapted by rasping it slightly so, avoiding, how- 
ever, to do it Injtviously. By this mode a steady point of bearing is aflord^ to the hinder feet in the 

K eat exertions tnfcy are often called upon to make in gallopine, leaping, &c. They are, when thus formed,, 

M also, to interfere with the fore shoes by clicking. When horses clich or over-reach yc^much, 
it likiso oonifoon to square, or rather to shorten the toes of the hinder shoes ; but not to do so by tnl horn ; 
by Vhich,Al^^Koof meets the middle of the fore shoe instead of the shoe itself ; and the unpleasant noise 
of the stcokefor cMbk of bne foot against the other is avoided. 

66^'^ f^Aieites which necessartly occur in shoeing. The bar,M’'oe {Jig. 842.) is the most i 
Tarhtfy.^ mid it is to be regretted that so much prejudice prevails against the use of this shoe, 
onlyarise from tes suppos^ xnsightly apiicarance as betokening unsoundnesa As a defence te ^ 

feet it I# invaluable, as it removes a part of the pressure from the heels and quarters, which can Ill,bealt 
it, to the fro^wh^cn can well bear it ; but a well formed bar shoe should not have Its barred partraSsed 
into an' edge bebrad, but such part should be of one uniform thickness throu^out thewebof fliehAr* 
which. Instead of beihg the narrowest, should be the widest part of the shoe. The thinness of the bar 
f|K>dld be or less (a), so as to be adapted to take only a moderate pressure from tne frog.'" 

foe frofl is aftogetter ulcerated away by thrush, the bar may be altogether plain f but this fot^ dt' 
is srill^hTOst fr^'mese cases, as it prevents, the tender surface fr- wounded.^ In, corns 

ahoe is hnd[ may then, bo so made as toMie ofi’ tlio aflheted part, is the great dtdldf . 

^ ^ lighter than the commod one, and it that It 
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mute toiit tii A^at tothe fbot as it can iaftA)r^^thout pressing on the sole ; by which the gnat suetioti 
8*42 ^ in clayey gn#nls is much lessened. Hunting fore^shuos should also be iks 

short at the li^ls as is consistent with safety to the foot, to avoid the danger 
OfbelngpnUedoffby the hinddc^hoes: nor should the web prn^t at alL It 
Is the custoni to turn up the outer heel to prevenMlipprng; which is done 
wmetimes to nt^h fore and hii\d fec^^and soinctlmes only to tile latter. As 


towering the outer heel toteceivc the shi^^ which still leaves hfitb the tread 
and foot uneven. 

6605. TAe raicing shoCt or^late, is one made as p^t and slender 
bear the weight of the horse, and the operations of forging^ groovinifand 
nimching; to enable it^o do which, it ought to lie made of the very best 
Swedish iron. Hiree. or at most four, nails arc sufficient on each side i and 
to avoid the interfbring of the hind with the lore feet, jthc heels of the fore 
shoes arc made as short as they can safely be. As racers are shod in the 
stable, the owners should be doubly careful that the plate ys an exact fit. 
Many pairs ought to be brought and tried before any are suffbred to be put 
on. and this is More im]K>rtant than is at hrst considered. 

6604. Grasf sAo^jr or ftps are very short |^es placed on the toe alwe, in horses turned to grass in 
summer ; at which time they are essentially necessary to guard the fow feet, which otherwise become 
broken away, and irretrievably injured. They shouhl bo looked at occasionally to sec that they do not 
indent themselves into the soles. 

6606. Drost shoes (Jig. 813 a) have the ends turned up to prevent the foot ft-om sliding ; unleu the 
turning up nr calkin be hardened, they soon wear level and require to be re- 
newed, to the injury of the foot by such frequent removals. To reine^ this, 
many inventions have been tried : one of the best of these is that Moore, 

ill which tiie frost clip is made distinct and moveable by nicam of a female 
screw .(6) worked in it, to which a knob or wedge (c) and mkle screw (d) are 
adti}>tcd : a key (c) being used for fixing or ri'inoving it 
6()()6 High calkins^ or turn-ups, however objectionable In general shoeing, 
yet, in precipitous counties, as those of Dcvonsiiirc. Yorkshire, and of Scotland. 
&c . arc absolutely necessary for their draught horses. It greatly obviates the 
evils of uneven pressure, if a c&lkiii be also put to the toe, and it would bo still 
better were these calkjns steeled, particularly tlie fore ones. 

6r»07 TAc shoeing of dheased feet is necessarily very various, and is too often 
left to the discretion of the sinith, by which the evils themselves are greatly 
aggravated, if he be ignorant The most prominent alterations for these pur. 
poses will be found described under the respective diseases of the feet requlr. 
ing them. 

66C8. Horse pattens are in use by some cultivators who occupy soft or mossy soils. Those esteemed the 
best arc construett^ of alder or elm, and arc fixed to the hoof by means of three links and a staple. Uirough 
each of winch passes a leathern strap that goes twice round the hoof, and is fastened by a buckle. The 
staple is placed behind the patten, which is ten inches one way. by ten and a halt the other. The links 
are about three incites in length, and rivectcd through pieces or hoop iron to prevent the wood from split- 
ting. After numerous trials, it has been found that pattens made m this way answer the purpose better 
than any other kind. (Farm. Mag.) 
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Sect. IX. Cntet'ia of the Qualities of Horses for various Purposes, 

6609. The general criteria qf the qualities of a horse arc dcrivcrl fTom ins^iection and trial. His outward 
appearance among judges afl'ords a pretty just criterion of liiii powers, and a moderate trial usually enable! 
the same judgment to decide on the dis{)osilion to exercise such powers. 

6610. rhe criteria of a horse derived from his colour have been already noticed. (6298.) 4* ® general 
prltfciple dark are preferable to light horses, except in the instance of black, which has fewer good horsea < 
Within its nange, particularly in the lighter breeds, than any other. Grey horses are also, in some 
degree, an exception to the rule; for tiiere are many good greys. Bay and brown arc always esteemed 
colours, 

661 1. 7%e criteria of action are derived from ttdue consideration of the form generally, and of the limbi 
particularly ; as well as from seeing the horse perform his paces in hand. 

6612. The criteria q/' hardihood are derived from the form of the carcase, which should be circular, or 
barrelled ; by which food is retained, and strength gained to perform what is required. Such horses gre 
also generally good feeders. 

6613. The criteria of spirit, vigour, or mettle, as it is termed, are best derived A-om trial. It should 
always be kept in mind, that a not fiery horse is as objectionable as a horse of good courage is desirable. 
Hot horses may be known by their disiiichiiation to stand still ; by their mettle being raised by the slightest 
exercise, eopecially when in company. Such horses seldom last long, and under accident are impetuous 
ahd Aigntened in the extreme. A good couraged hoise, on the contrary, moves with readiness os well 
alone as in company ; he carries one ear forward and one backward ; is attentive and chcerfuL loves to 
be talked to. and caressed even while on his journey ; and if in double harness, will jilay with his mate. 
Good couraged horses are al wdys the best tempered, and, under diiUculties, are by far the ixiypst quiet, and 
least disposed to do mischief. 

6614. The criteria qf a i;acc-horse, derived Aom form, are, that he have the greatest possible quantity 

of bone, muscle, and smew, in the most condensed form. There should be a general length of parts 
to afToM stretch, scope, and elasticity, with great muscles hardened by condition, to act on the length of 
these pi^ advantageously. In particular his hind limbs should be lUniishcd with ample thighaamniWMd 
hocks, which should be low set His fore-arm ought also to be broad, and the knee, like the lipcK, should 
be near the ground. .V 

, 6616. The criteria qf a hunter are. that he have somewhat similar proportions with the racer, but 
with ippre bulk to enable him to SShtinue his exertions longer, and to carry more weight. In him, a 
goqd' earease is essentially necessary to dt him to go throuj^ a long chago ; and the^ more, if Jie be . 
^ hunt more than one or two days in the week. Some light carcased horses will do one day's 
'work a week very well, but knock up at more. The hunter should be weil./onnod in his 
luinl^' and well let dowp in his thighs to propel him forward in his gallop, and give him strength to 
rfse'suffldently to cover his leaps, ft is also of great use to a hunter to be a gocm trotter; many such 
hurkes, when flpitigUed, break out of the gallop and relieve themselves by trotting*, pi^iculaily over 
**^'^‘yroiind« . • a .» , >1* , 

The criteria cfa hadeae^ If it be necessary that the hackney be well formed nmiind Co give him 
and tafpropel bidkfdnvard, it is even of more,.cdhsequence that he be.ivcil fiornfad before; and 

. ^ measure subordinate tothe fw^, os safMy is preferable to 

all, and well placed on a neck of gnd substance 

1 that proper resistance to the hand, 90 laeai^t to the feel, and 
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in tiHs'krad of horse are in some me 

weed. *|rhe, hoad in the fflKney should be small,! 
iS make k appUfwme bridle, add that pre 
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fo neoeuary fc« eoae^ And safety. The shoulders should be oblique and well Aimished with muscle, but 
not heavy ; and the withers in particijtlar should be high. Thp elbows should be turned rather out than 
in, and the legs should stand out straight, and by no means fall under the horse, or it betokens a stumbler. 
The pasterns should neither be too olHique, which bespeaks weakness ; nor too straight, which wears the 
horse out, and is unpleasant to the rider, The carcase should be round, or the horse will be washy 
and weak ; the loins stralfsht, wide, and ribbed home ; thepthighs of good substance and Although the 
being caUhammed, or having the hocks turned inwards, is defective in beauty, it often bespeaks a trotter. 

6617 TAe criteria qfa cavalry horse are, that he have considerable cx.tcntion of bulk or size, to enable 
him to carry weight, with gooil carcase to adlow him to feed coarsely, and yet thrive at picket or on service. 
He should have also liberty of action ; but groat sjieed is not requisite. The best cavalry horses are those 
formed of the united propertiel of hackneys and very light draught horses. 

6618. The criteria qf road horses for quick draught, or coarh, chariot, stage and post chaises, Ac., are 
derived from the immediate pur|)oseg for which they arc intended ; as requiring either strength or speed 
in greater proportion'!. To make them safe, the fore.nand should rise, the back should bo straight, the step 
should be short but quick, which fatigues le.ist As'thcy approach the hunter in form, they are best fitted 
for quick work ; and as they resemble the best kind of light agricultural horses, they are calculated for 
heavy draught, as coaches, 8tc. But in all, a jiortioti of bluod gives courage, durability, and condenses 
strength into lessened bulk ; by which activity is gainciL It is of great consequence to a coach.horse that 
the neck and head be so funned as to be enabled to rciiuin well to the bridle. 

t)619. The criteria qf a dray. hmse MQ, tliat he be very broad- breasted and muscular, and thick in the 
shoulders, which should nut he backward. Nor should the fore-hand be up. as recommended In the road, 
horse; for, by holding up theirs.jhcad6, such horses may be chuked by the collar, as they would, if so 
formed, draw* too much by the throat, and their wind being thus stop|H‘d, would be in danger of falling 
down. The neck oi a dray.horse is not the better for being long, and the head should be proportionate to 
it Like all horses, he should be chosen with short legs, and good strong hooik He ought to be thick in 
his thighs, and large in bone ; but above all, he ought to be a steady collared horse, with courage to make 
him true to a severe pull ; and yet, without n hot fiery spirit to make him fretful. 

6620. The ciitena <if a waggon horse are, in some respects, different from those of the dray.horse. He 
should be more weighty, and altogether larger Rapidity of motion is greatly subordinate, Iti the heavy 
atage.waggons usually seen on our roads, to strength. It is all collar work ; nothing is gained from the 
momentum of the dragged mass, which, the instant the pull ceases, stands still. The waggon horse should 
be patient in the extreme ; willing to lie to his collar up.hill, and yet settle into his share of 
work on level ground. As his exertions arc constant, it is of the greatest consequence that he be a 
good feeder. 

6621. The criteria t\f a horse peculiarly adapted/o the labours i\f agriculture, arc thus given by Cullcy : — 
His head should be as small the pio|K>rtion of the animal will admit ; his nostrils expanded, and muzzle 
fine ; his eyes cheerful and prominent ; his ears small, upright, and phiced near together ; his neck, rising 
out from between his shoulders with an easy tapering curve, must join gratefully to the head ; his 
shoulders, being well thrown back, must also go into Ins neck (at what is called the points) unpcrcciveil, 
which perha|)s facilitates the going much more than the narrow shoulder . the arm, or lore.tliigli, should 
be muscular, and baperiiig from the shoulder, to meet a fine, straight, sinewy, and bony leg, the hoof 
circular, and wide at the heel , his chest deep, and full at the girth ; his loins or fillets broad and straight, 
and botly round; his hips or hooks by no means wide, but quarters long, and the tail set on so as to be 
nearly in the same right line as his back : his thighs strong and muscular ; Ins legs clean and fiiic-boned ; 
the leg.bones not round, but what is called lathy or flat 

d(iJ2 The chief points in a farming carUtoise, in the’ opinion of the author of the New Farmer*s 
Calendar, are, ** neck not long, nor too thick ; short legs, rather flat than round and gummy ; forc.fect' 
even, not too distant; wide chest; strong, but not high, shoulders ; considerable length of waist, sup. 
|Kirted by a wide loin; quarters full, and rather raised ; strong muscular thigh ; size, fllleen hands one 
inch to sixteen hands high. Being somewhat forelow gives them an ailvaiitage in draught ; and a mode, 
rate length of w.iist insures speed in the walk. 

662J. The horse used in husbandly, according to the writer of the Experienced Farmer, ought to be 
larger, but in other respects like the load horse : and, instead of walking two or three miles an hour, bo 
able walk four or five In that case he would be able both to plough more land in a given time, and 
work in the cart or waggon with more despatch^ when wanted. In harvest time, a nimble and strong 
horse is variable. In drawing manure into the field, or corn to the market, the farmer will also find his 
. account in strength and activity ; for, as the draught in nil these cases is light one way, such horses would 

their business with speed. The small farmer need not with this kind of horse keep an idle one; he 
might carry his master to market, and plough the remainder of the week. 

6624. In a hotse for the plough, according to Brown, both strength and agility are required ; a dash of 
blood, therefore, Is not disadvantageous, it is not size that confers strength, the largest horses being often 
soonest worn out A quick even step, an easy movement, and a good temper, are qualities of the greatest 
ira|)ortancc to a working horse ; and the possession of them is of more avail than big bones, long legs, and 
a lumpy carcase. To feed well is also a pro]i€rty of great value; and this property, as all judges know, 
depends much upon the shape of the barrel, deepness of chest, strength of back, and size of tTie hiiM or 
hooks with which the animal is furnished. If straight in the back, and not over short, high in the rihs. 
and with hooks close and round, the animal is generally hardy, capable of undergoing a great 
fatigue, without Icsfeniiig his appetite, or impairing his working powers ; whereas horses that aiwjniin>‘ 
pointed, flat ribbed, hollow backed, and wide set in the hooks, are usually bad feeders, and soon Itone up 
when put to hard wiprk. 

662.5. The criteria of a horse^s age arc derived from the appearance of the teeth. According to Ltf Ftese *■ 
the younger, there are these appearances. The horse is foaled with six molar or grinding teeth in each*' 
jaw {Jig. a) ; the tenth or twelfth day after, the two front nippers (a) appear above and below, a|^ la 





fourteen or fifteen days fromnhis. the two intermediate {b h) axe pushed out ; the corner ones {e q) are 
not put till th^e* months after. At ten montlis the incisive or nippers are on a level with each other, the 
front less than ||le middle, and these again less than the corners ; they at this Rme have a very sensible 
cavity (4). twelve months this cavity becomes smaller, and the animal appears with four n^ar teeth 
on each sl4e, above and below, three of the temporaneous or colts*, and one permanent or horse tqeth ; 
a^ eighteen the cavity in the nippers Is filled up, and there are five grindprs, two of the horse, an^lp^ 
temporaneous ; aftwo years (Jig. M.), the first of the colt’s *moIarteeUi in eaeff^w, above and Mmw, 
are displaced . at two years and a half, or three years, the front nippen fall end give i^ce to the vermam 
nent ones : at three and a half tly! middle nippers arc likewise removed, attiMBliiBbriod the second milju 
molar foils : at four yean the horse to found with six molar teeth, five gHanewlet, and one of his 
last : at four years and a half the corner nippers of the colt foil and give pdew to the(^|pnanent set 
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(Jig. 844. e)t and the laat temptfraneoui grinder dUappeare : at five years old the tushes in the horse usually 
appear : at five and a half they are completely out, and the intemal wall of the upper nippers, which 

845 


before was incompletely formed, is now on a level with the rest; at this period the incisive or nippers 
have all of them a cavity formed in the substance between the inner and outer waits (Jig: 844./), and it is 
the dismpcaranco of this that marks the age : at six years those in the ftont nipperslielOw are filled up 
(j^. 845. c), the tushes are likewise slightly blunted; at seven years the mark or cavity in the mnldle 
nippers is filled up, and the tushes a little more worn (Jig. 84.")./) : at eight years old the corner nippers 
are likewise plain, and the tushes are round and shortened (/>. 84.5 g). In mares, the incisive or nipiicrs 
alone present a criterion (Jig. 845. a ) ; at this ]>cnod the horse is said to be agwl, and to have lost his 
mark; but among good judges the teeth still exhibit sufiicient iiiilications. At nine the groove in the 
tushes m worn away nearly, and the nippers become rather rounded : at ten these appearances are still 
stronger: at twelve the tushes only exhibit a rounded stump, the nippcTs push forward, become yellow, 
and ns the age advances, ap{>car triangular and usually uneven. 

6638. M. St. Jielt the late professor of the Enghsli Veterinary College, use*! to assert, that after eight 
years the cavities in the anterior or upper incisive teeth are filled up with equal regularity; thus IVum 
eight to ten the front ones were filled up, from ten to twelve the two middle, and from twelve to fourteen 
those of the corner; but though some pains have tieen t;ikou to aseeitain this, it does not appear that 
the disappearance of the cavities in these teeth is attended with sufficient regularity to warrant implicit 
confidence. 

6i>37. To make a colt appear older than he really is, both breeders and dealers very commonly draw the 
nippers, particularly the corner ones ; by which im^ans the permanent set which are underneath imme. 
diately appear, and the animal is thus fittc*t for sale before he otherwise would be. 

6638. To make a horse look younger than he really is^ dealers perform an operation on the teeth railed 
bisliopping (from the name of a noted operator) ; which consists in making an artificial cavity in the nip- 

E ers, after the natural one has been worn out by age, by means of a hard sharp tool ; which cavity is then 
urtied black by a heated initrumcnt But no art can restore the tushes to their form and height, as well 
as their internal grooves. It is, therefore, common to see the best judges thrust their finger into a horse’s 
mouth, contenting themselves with merely feeling the tush. To less ex}>ericnccd judges other apiicnr. 
ances present thcmEclves as aids. Horses, when aged, usually become hollow above the eyes, the hoofs 
appear rugged, the under lip falls, and if grey, they become white. In this country, where horses arc so 
early worked before the frame is consolidated, and whore afterwards they continue to be exerted unceas. 
jngly on hanl romls, it is not uncommon to find a horse at six years old feeble, debilitated, and exhibiting 
all the marks of old age, except in hia month ; on the contrary, when the animal falls into other hands, at 
ten or twelve he has all the vigour of youth, and his teeth are the only parts that present an indication 
of age; it is, therelore, more u.seful to examine the general appearance o( the animal, than to be guided 
altogether by the marks in the teeth ; a too strict aiihereiiee to which, Blame observes, lead into great 
error on the subject of tlio age of horses. The coniinonlv received marks, he says, grant nof a criterion 
of a third of the natural lite of the animal, iior of one half of the time in which he is perfectly uscftiL 
Many good judges will not purchase a horse for hunting earlier than eight years old, and legard him only 
in his prime at twelve. A gentleman at Dulwich has a monument to the memory of each of three seve- 
ral horses which died in his possession at the age of thirty-five, thirty.seven, and thirty-nine years ; the 
latter of which was suddenly taken oft' by a fit of colic, having been in harness but a few hOurt before. 
Culloy mentions a liorse of forty-five ; ami an instance lately occurred of one which lived to fiify. Blaine, 
in continuation, draws the following comparison bctw'ccn the relative situations of the state of the consti- 
tution, between the horse and man, under the ordinary eircumstanees of care towards each : — The first 
five years of the horse may be considered as equivalent to the first twenty of a man ; a horse of ten as a 
man of forty: of fifteen as a man of fifty; of twenty as a man ot sixty ; of twenty. five as a man of 
seventy; of thirty as a man of eighty; and of thirty-five as a man of ninety, (k'et. OutltneSf p. 3l>.) 

Sect. X, Breeding of Horses, 

6629. The general principles of breeding we have already laid down at length (3023.), and have here to 
notice what arc considcreii the best practices in the choice of stallions and marcs, and in the treatment 
of the latter during pregnancy. Unfortunately, however, much less attention has been paid to breeding 
horses, than to breeding rattle or slieq|); though, as Brown has observed, a pound of horse-flesh is 
worth two of that of any other stock ; and it costs just as much to breed a bad horse as a good one Every 
one, an eminent writer observes, exercises sonic degree of judgment in regard to ttie jtallion ; but there 
are few breeders, comparatively, who hesitate to employ very ill.tormed and worthless mares, and often 
solely because they are unfit for any thing else than bringing a foal. All the best writers on agriculture 
reprobate this absurd and unprofitable practice. *' In the midland counties of England, the breeding of 
cart horses is attended to with the same assiduity as that which has of late years been bestowed on cattle 
and sheep; while the breeding of saddle horses, hunters, and coach horses is almost entirely neglected ; 
or left almost wholly to chance, even in Yorkshire, — 1 mean as to females. A breeder here would not 
give fiv^uineas for the best brood mare in the kingdom, unless slie could draw or carry him occasionally 
to roarklln nor a guinea extraordinary for one which could do Imth, He would sooner breed from^sslp, 
which he happens to have upon his premises, though not worth a month’s keep. But how absurd I The 
price of the leap, the keep of the marc, and the care and keep of her progeny, from the time they drop 
to the upMipf sale, are the same, whether they be sold from ten to fifteen, or from fortjr to fifty pounds 
each.” (Marshal’s Economy (f YorUSkire, voL ii. p. 16R) A little consideration will show this error in a 
still strmger light, wben we consider, that united with the characteristic marks common to the breed in 
general, the progeny of two individuals always exhibits traits of resemblance to each; and as the defects 
are as certainly propagated as the excellencies, so a neglect in being equally careful imlectlon of 

the female as the rome parent is actually bespeaking deformity. It being also now aniywen observed, 
that a Stronger resemblance is borne to the mother than to the father ; so the chanim of a worthlem 
Golt'lbre increased. It having likewise been remarked, that every variety has a tendency to breed baclC 
toWam its original, so]abre^ thus constitij^ed, can hardly admit of amelioration, but remains stamped 
by itsSiriglnal erroneous 8eleetioii«t These remarks, it is hoped, will encourage our breeders to be less 
indtabfentto'the'ch * ‘ * eir brctedlng mares. 

6688. In those ffist ptihe breeding of horses is carried on tfpon • leave scale and a regular plan, 

the tearing ofstallK i tome degree a separate branch ; and is confined, ks in the case orbuUs 
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and rams to a few eminent breeden. The^e stalUoni. which are abown at the dlilbrent towna In the 
vicinity, aomctimca sent to be exhibited at a considerable distence, are let out for the whole aeaeon, or 
sold to stallion men, or kept by the breeder himself; for covering such mares as may be odbrcd, at a cer- 
tain price per head i and this varies according to the estimation in which the horse Is held, and sometimes 
according as the mare has more or less of what is called blood. For farm mares, the charge for cox'erlng 
by a stain on of the same kind is commonly about a guine.^ with half-a.crown to the groom ; and it is a 
common practice in the Korth, to agree for a lower rate if the mare does not prove with foal ; sometimes 
nothing more is raid in that case than the allowance to the groom. 

(kkll. In choo^ng the parents, or stalUonftand mare, regard must be had to the kind of stock desired to 
be bred. Whatever may be the particular purpose of the breed, a stallion ought drst to possess all the gene, 
ral properties of a good horse, and next the characteristic criteria of the desired stock. The produce, 
whether a male or fcniate, much more frequently acquires and retains the form, mak^ marks, and dis- 
jKMltiun of the sire than the dam. On this account, stallions with the least appearance of disease, blemish^ 
or bodily defect of any kind, where there is the slightest probability of its being transmittted to the 
spring, should be rejected as improper. And it b even considered by some necessary to descend to the 
minutiae of symmetry in the head, neck, shoulder, forehead, ribs, back, loins, joints, and pasterns, attend* 
ing even to a strict uniformity in the form, make, and texture of the hoofs : it is also of importance to 
ascertain the temper and disposition of both sire and dam, in order to avoid the procreation of vices or 
imt^fcctloiis. But provided either parents be free from Jiereditary infirmities, disorders which arise ftom 
accident are of no consequence. 

6632. The general pt overlies required in a breeding mare, are a good shape, a gentle disposition, a large 
carcase coniurmably to her height, and belly well let down ; she must be perfectly free Irom all sorts of 
blemishes and ilefects. The size, frame, bone, strength, and blood, will of course be regulated by the pur. 
poses of the breeder. 

6633. The mare tehich is intended to supply draught colts should, accoriiUig to the author of the Sy. 
nopsis qf Husbandry, be large-limbed, cluse-jointed, short-docked, wide-chcslud, home-ribbed, with a 
capacious body ; her eyes good, and her nostrils large and open ; in disposition she ougiit to be gentle and 
tractable; of a constitution healthy and vigorous, free IVuni any bleinislioe cither hereditary or acquired. 
The horse should be bold and spirited, well made, and of a kindly disposition ; his constitution should be 
strong, his temper good, and, in short, neither in mind or body ought he to be contaminated with vices or 
disease of any kind ; since on the goo<l Qualities and strength of constitution in the sire and tlio dam de- 
pends, in a great measure, the future wcllarc of the colt. 

fifi-lk The age at which horses should be allowed to breed is not determined by uniform practice ; and is 
made to depend, in some mea.sure, on the degree of maturity, which, in animals of the same species, is 
more or less early, according to breed and feeding Yet it would seem, iii general, to be an imjiroper prac. 
tice to allow animals of any kind to propagate, while they are themselves in a raw unformed state, and 
require all the nutriment which their fowl afibrds, for raising them to tiic ordinary size of the variety to 
which they belong. It may, therefore, be seldom advisable to employ the stallion till he is about lour 
years old, or the mare till she is a year older, and if the stallion be five also it is better, and still more so 
if he be six or seven But the greater number of mares left for breeding arc noc very young ; being in 
Tiany cases not allowed to bring loals till they are in the decline of life, or otherwise unable to bear their 
full share ill rural labour. 

6635. 7'hree months before a stalhon if sexually employed, he slioukl be fed with sound oats, peas, or beanSf 
or with coarse bread, and a little hay, but a good quantity of wheat straw ; he should be watered regu. 
larly, and have long continued walking exercise every day, but he should not be ovcr-hcated. If he he 
not preiiarcd and put in condition, tlic colts will be likely to be weakly, and the horse himself will become 
injured, begetting humours, or becoming brokcn-windcd. If he be put to too many marcs, he will not 
last lung ; his muno and tail will begin to fall off through weakness, and it will be difficult to get up his 
flesh again by the next year. The number of marcs should be prujiortioncd to his strength, and twelve, 
fifteen, or at the most twenty, are as many as a horse will well serve for in a season. This number, indeed, 
is thought by many too few, and in Sufl'ulk, we arc informed on the best authority, the stallions serve from 
fifty to seventy, and even ciglity marcs in a season. 

6636. The usual season Jor the generative process is from the beginning of April to the beginning of 

July. The month of June is considered the best season in this country ; ultnoiigh from the middle to the 
end of May is more ajqiroved of on the Continent, particularly in Noriiiandy, where the farmers devote 
much of tl^ir attention to this branch of husbaiulry; and in which, especially in regard to useful fann 
horses, they have succeeded, pcrlians, beyond those in any other part of Europe. This difibrcnce, as to' 
the time when a marc should be allowed to take the horse, in the difl'creiit countries, is easily reconcile- 
able : a mare goes eleven months and a few days with foal ; and the great object with all farmers, wherf 
practicable, is to have her covered at such a period as to ensure abuiulunee ot grass, and the return of 
warm and comfortable weather at the period of foaling. An early colt is always to be ureferr^ to one 
that fails late in the season. It is generally understood, and is an opinion that is behoved to be well 
founded, that a marc may be covered on the ninth day alter she has foaled, with a greater degree of suc- 
cess than at any other period. This practice is, of course, often followed ; but in such cases the mare 
ought, Donaldson thinks, to be fed in an extraordinary manner, otherwise it is iinjicssibleshe-can do jus- 
tice to her present and her future foal. But modern farmers would probably, he says, cesM )iearer 
their puri>osp, were they to lollow the example of the Romans, and content tliemselves with in 

the two years. , 

6637. At the season cf parturition, there should be a suitable supply qf food for the vmther and yow%: l^he 

time of covering marcs ought, therefore, to be partly regulated by a due regard to this cirqumstance, and 
may be earlier m the south than in the north, where grass, the most desirable food both for the dam aud 
foal, does not come so early by a month or six weeks. In Scotland, it is not advantageous to have mares* 
to dre^ their foals sooner than the middle of April ; and as the ficnod of gestation is about eleven months, 
they arc covered in May, or early in June. ' But if mares are intended to bring a fold everv year, 

they shoula covered firoin the ninth to the Crdveiitb day after foaling, whatever may b^ the time ; and 
the horse should be brought to them again nine or eighteen days aRerwards. 

Iih%-ee4^g horses on a large scale it is easy to contrive so that all the foals may be brought forth 
there is plenty of grass. About the end of May the marcs arc to be put Into an Imclosure 
capable' orfooding them as long as the stallion is to be with them, or that they are in season. In this 
enclosure all ttwjnareft are to be put together, as well those which are barren as others. The atalHoh’a 
bind shoes jire nlrbe wen off, but the fore shoes should be left, or Ups put on to preserve his foct ; then 
* i him cover a mare twice in hand, to render him more tame and gentle. After this 
_ r turn him loose among the rest, where he will become familiii^ wifh them, and not 
' T when they are in season. There should be a llttleiMge built up in som^ 

mm of thell^Hwe, and neas, beans, oats, bread, and other good food, put into the manger in it, that 
thfl horse into it in the scorching heats, and eat what he likes best He mbst be thus enter- 

ne whole time he is with the mares, which is to be about six or seven weeks. Mares that 

... . , id gross do not hold well ; but those which arc moderatery fat conceive with the gC(»fest 

success and case. r ^ 

fl63ik To bring a mare WK^on, it is a common thing to give her a quart of lieni|i.iieed, or twice that 
quantity, night and mefninrar ^iflht days before she is brought to the horse. Jf she refuse it alone. It may 
be mixed with beads or oatB.^nf will go down ; and if the stallion eat of fj^ce him olio; but 

it must be remembered tfiat these provoesatives are unnatural, and .often deftiltbeir own purposea They 
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Ibalfl to be fed all wlnteir with a little eoiti Iwice a day, mth hay, oat.straw. Arc. Where oarrdto can bd 
procureeb they form a moat excellent feed for colts or every age, on which they will thrive surprisingly, 
with the use of carrots, no corn Is necessary, nor any caution requisite against an over.heating elfbet l^n 
a more stimulating diet Care should, however, bo taken to cut them properly, allowing a well littered 
shed, or warm straw-yard. Colts fed at home with green meat, cut during summer, should have a dally 
range on a common, or elsewhere, for exercise. Yearlingi to be carefully kept separate iVom the milcn 
mares. 

6f>50. The time for gettUng colts Is usually the same In both parts of the kingdom, which Is, when they 
are about a year old : although, in Yorkshire, this operation is frequently suspended till the spring of the 
second year, especially when it is intended to keep them on hand, and without employing them in labour 
till the following season. Parkinson disapjiroves of delaying this operation so long, and recommends 
twitching the colts, a practice well known to the ram-breeders, any time after a week old, or as soon after 
as the testicles are come downj and this method, he says, he has followed himself with great success 
{Parkinson on Live Sioek, vol. li. p. 74.) Blame’s remarks on the subject of castration appear worthy of 
notice : he says, when the breed is particularly godQ, and considerable expectations are formed on the colt. 
It Is always prudent to wait till twelve months : at this periml, if his fore parts are correspondent with his 
hinder, proceed to castrate ; but if he be not sufficiently well up before, or his neck be too long and thin, 
and his shoulders spare, he will assuredly improve by being allowed to remain whole six or eight months 
longer. Another writer suggests for experiment, the sftayinn of mares, thinking they would work lietter, 
and have more wind than geldings. {Marshals Yorkshire, vol li. p. 169.) But he does not appear to have 
been aware that this is by no means a new experiment : tor '^ussor, who wrote in 1362, speaks of gelding 
fillies as a common practice at that period. The main objection to this operation is not that brood mares 
would become scarce, as he supposes, but that, by incapacitating theni from breeding in case of accident, 
and in old age, the loss in this expensive species of live-stock would be gicr'tiy enhanced. An old or lame 
marc would then be as worthless as an old or lame gelding is at present 
6631. The rearing ef horses is carried on in some pl.ices in so systematical a manner, as to combine tho 
profit arising ftom the advance in the age of the animals, with that of a moderate degree of labour, before 
they are fit (or the purposes to which they arc ultimately destined. In the midland counties, the breeders 
sell them wh lie yearlings, or perhaps, when foals ; namely, at six or eighteen months old , but most generally 
the latter. Tbpy are mostly brought up by the graxiers of I^eicestershirc, and the other grazing parts of 
the midland counties, where they arc grown among the grazing-stock until the autumn following. At 
two years and a half old they are bought up by the arable farmers, or dealers of Buckinghamshire, 
Berkshire, Wiltshire, and other western counties, when they arc broken into harness, and worked till 
they are five, or more generally, six years old. At this age the dealers buy them up again to be sent to 
London, where they are finally Viurcliasod for dnys, carts, waggons, coaches, the army, or any other pur- 
pose for which they are found fit. {Marshal's Economy qf the Muiland Counttesy vol. i. p. dll.) 

66.'j2. In the west qf Scotlandy a similar mode of transfen mg horses from hand to Iiand is common. 
I’hc farmers of Ayrshire, and the counties adjacent, who generally grow corn on not more tlian one fourth, 
or at the most, one third of their arable land, and occupy tho remainder with a dairy stock, purchase 
young horses at the fair of I^anark and Carnwath before mentioned ; work tliem at the harrows in the 
following spring when below two years old : put them to the plough next winter, at the age of two and a 
half, and continue to work them gently till tney are five years old, when they arc sold again at the Uuthor. 
glen and Glasgow markets at a great advance of price, to dealers and farmers from the south-eastern 
counties A considerable number of horses, however, arc now bred in the Lothians, Berwickshire, and 
Roxburghshire, the very bigli prices of late having rendered it profitable to breed them, even upon gooil 
arable ground ; but many farmers of these counties, instead of breeding, still prefer purchasing two and 
a half or throe and a half year old colts, at the markets in the west country, or at Newcastle fair, m 
October : they buy in a certain number yearly, and sell an equal number of their work horses before they 
are so old as to lose much of their value. {General Report qf Scotland^ voL id. p. 182.) 

Sect. XII. Training of Horses. 

Horses are trained for various purposesy but principally for carrying our persons or drawing our 
bujdens. Formerly, burdens were principally borne on the back by pack-horses, but the improvements 
in our roads have removed them from the back, to machines called carriages, drawn by means of harness 
applied ovfir the person of the horse. Under saddle, we train horses as racers, hunters, hackneys, or troop 
horses. In harness we use them in coaches, stages, chariots, and various lighter vehicles, or we employ 
them in waggons, carts, ploughs, and various other agricultural or commercial machines. Horses are neld 
in obedience by means of bridles, witli ap|icndages called reins, which are long or short, as used in riding 
or driving. Horses arc directed and urged forward by whip, spur, and language, and they are chastised 
by the same means. 

6654^ 'The directive language used to horses ought to be every where the same, which is the more easily 
accomplished, as words or phrases are sufficient for giving every requisite direction to a horse. Thd first 
of these words may be ** on," or go on, or merely the common chuck of the tongue, Acc as used by all 
coachmen in the world ; the second to make the horse go to the right-hand side," iright-band;’* the 
third, to the left-hand side, “ left-hand the fourth to make them stop; may be ** stop," or**stahd-Btill." 
Any attempt to modify these directions ought to be given in the correct language of the country,' And not 
in provincial words, as go on, slowly, briskly, right-hand, a little round, or turn, left-hand, a little, or lj;(t- 
hand and round, stop, or stand gently, Sre, As a proof that only four words are requisite for giving every 
requisite direction to horses, we may mention that foreigners in Stockholm, Petersburgh, and Moscow, 
who know nothing of the language, require only four corresponding words of Swedish or Russian to 
direct the native coachmen and sledge drivers to any street, house, or place, the situation of which tliey 
know by the maps, or otherwise. 

6655. The three natural and ordinary movesnents of horses arc, walking, trotting, and galloping, to 
which sdtne horses naturally add another, wh. -h is known by the name of “ ambling," or ** pacing." 
The trot is, perhaps, the most natural motion of a horse, but tlie pace, and even the gallop, are most easy 
to the rider. 

In training saddle horsa, the first thing is to make them familiar with man, and oth^ general 
bbjccts, and whieKIi best effected at the earliest periods, which then saves almost all the trouble of breaks 
Ing, and docility ftdlowa as a matter of course : to effect this, the greatest kindness should be used to the 
ecttts from the rabment they are dropped : they should be accustom^ to be haiidled, should be fed with 
brimd patJeA in various parts of the body, have light matters put on their^hends and backs, and subjects 
of dlilbrent colours and rormi should be shown them with caution, While at fbot, the mare and fool 
thoiddbe led into roads, and where carriages pass, during which ^me nothing should be allowed (ib 
Intimidate tMmMt By this management, the animal will be easily prepared for the future operations ; 
and it is thuslyiat the single foal the pluughed.land farmer breeds, and which dally follows the mother 
In her w«iik. as it were breaks Itself. 

6657* Backing is the next operation, and if the colt has been Judiciously used, and taught familiarity 
and docility by early handling and kindness, it is by no mea^s difficult It should be commenced before 
the colt is two and a half or three years old. The first backing of a horse is a. thing of great consequence, 
as his value afterwards very much deiiends of it The application of the saddle should be gradually done, 
and without alarm to the borscs After a colt has become habituated to tJm saddle and bridle, and has 
been exercised some time, morning and evening in them, and become soidlwhat obedient, it is usually 
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Mcomm^pded t^at ha be taken to eome ploughed land, where be la to be walked and trotted until Jie be 
alightljr fiitigued. If the colt he very high apidted or refhictorv^ or if he be not inclined to lift up hla legs 
aufllcienUy, it may be admiaaible to practise him on some very light.plouglted lands , but if otherwise It la 
better to dispenae with thia, and a field and a road alternately used will, m general rises, be found prefer- 
able. It would be well that thia preliminary practice should be iierformed in a cavossot) to ensure obedi- 
ence. When he is perfectly tractable during gia exercise, let a person used to him lay himsetr gently and 
by degrees across hia back ; and if he aecm not to be alarmed, let him proceed at a foot-pace with his 
burden. When this occasions no alarm, let one leg gradually be slid over his back, the person at hia head 
engaging hla attention during the time, and encouraging him. The rider may then gradually raise himself 
up The next step will be to mount him at once in the usual way, still havinga judicious attendant at his 
head : this must likewise by no means be done suddenly, or at a jerk, but very gradu.'tlly and slowly, by 
several risings and hcavings. If be bear this patiently, tne person is to scat himself firmly on his back ; 
but if he be troublesome atid not tame enough, the person is to forbear the attempt to mount, and heis to 
be trotted In the hand over the same ploughed lands or other ground again, till ne is more fatigued, and 
willing to receive the rider quietly on his back . when4his is done, the jierson who is on his back must 
encourage him, and the man who has his head must lead luma few paces forward; all the while cn. 
couraging him. The feet are to be fitted well in the stirrups, and the toes turned out ; afterwards the rider 
is to shrink and move himself in the saddle, and the person who holds his head is to withdraw his hand a 
little farther flrom the mouth. Aa the rider moves his toes forward, the holder must move him forward 
with the rein, till he is made to apprehend the rider’s motion of body and foot, which must always go 
together, and with spirit, and will go forward without the other’s assistance, and stay upon the restraint 
of the rider’s hands. When this is accomplished, let him be cherished, and again have grass and bread to 
eat; and then let the rider mount and alight several times, encouraging him between each time, and thus 
he IS to be managed till he will go on, or stand still at pleasure This being done, the long rein may be 
laid aside, and the band about the nei’k, which aic always usedjDii this occasion, and nothing will be neces- 
sary but the trenches and cavesson, with the martiiigaL A groom must lead the way before ; or another 
horse going only. straight forwards, and making him stand still when desired. In this manner, by some- 
times following, and sometimes going before another horse on the trot, the cieature will by degrees be 
brought to know that it is his business to be quiet and govcrnahlb, 

G6^. To teach a hot se the d{ff?refit move/nents oj waikwgt trotting^ galloping, and amhling, comes next 
in order. 

IVallting \a the slowest and least raised of all a horse’s movements. It is performed, as any one 
may observe, by the horse's lifting up its two legs on a side, the one after the other, beginning with the 
hind leg first Thus, if he leads with the legs of the right side, then the firstfoot he lifts is the far hind 
foot; and in the tune he is setting it down (which m a is always short of the tread of his fore foot on 
the same sidel he lifts his far fore foot, and sots it down before lii.s near fore foot Again, just as he is 
setting down iiis far fore foot, he hilts up his near hind foot, and sets it down again just short of his near 
fore foot ; and just as he is setting it down, he lifts his near fore foot, and sets it down beyond his far foro 
foot. This 18 the true motion of a horse’s legs m a walk ; and this is the once in which many tilings are 
best taught ; for instance, when the horse is to be taught to turn to the right and left, or from one hand to 
another, he is first to he taught it on the walk, then on the trot, and finally on thegallo)>. The walk is a 
pace to which team, carnage, and road horse.s should constantly be well broke, as being of great use in all 
such cases and intentions. It is an excellent pace too in a saddle horse, when well i>crfonucd by being 
properly taught. 

fifidU. In trotUn^, the limbs are diagonally employed : but their tenses or times, or ri.sing and falling, are 
very dift’eront, as it is conducted slow or fast. In the slow trot thedi.-igonal legs are elevated and replaced 
simultaneously; while those on the ground are preparing to elevate tliemselves, and f he horse is fora 
moment on tiptoe , but until the original diagonal legs are set down, these are nut wholly elevated : there, 
fore the horse is during the mixleratc trot at no time without support But it is a cry different when the 
trot is accelerated, as to luiie or ten miles an hour; for then there h a period in every spring made by the 

diagonal members, when all the feet are 
in the air at the same lime; and the 
botly completely suspended from the 
ground by these means. Thus during 
this accelerated action, the off fore leg 
and near hind leg having bc^n elevated 
111 the air, before they meet me ground, 
tlic near fore leg and the off hmd one 
arc not only prepared, as in the slow trot, 
to elevate themselves, but actually do so 
before the others are set down ; conse- 
quently, the feet, at this precise tune, 
miiht be all in air. {fig. 84(>.) To speed 
in the trot, it is uecessary that a horse 
pick up his feet quick, and extend them 
far forward. To the safety also, it is 
necessary he elevate his knee particu- 
, larly ; at the same time the general 

elevallflti of the whole limb is opesated by high withers and oblique shoulders. 

6(161. Three qunliites are essentially neccssaiy to make the trot usejtd. It ought to be extended, supple, 
and even, or equal : these three qualities mutually depend upon each other, so that you cannot pass to the 
aupple trot without having first worked upon the extendeil trot ; and you can never arrive at the even 
and equal trot without having practised fhc .supple. The extended trot {Jig. 846 ) is that in which the 
horse trots out without retaining himself, going directly forwards; and this consequently is the kind of 
trot with which you must begin. The supple trot is that in which the hor?e, at every motion be makes, 
bends and plays his Joints by the elasticity of the organs composing them ; which no colte or raw horses 
can execute, who have not had tlieir limbs suppled by exercise. The even or equal trot is that in which 
the horse moves so equally and exactly, that his legs never cover more ground one than the other noi^Mwnc 
time more than another. To go from the extended trot to the supple, you must gently aad by degrees hold 
in your horse; and when by exercise he has attained sufficient ease and suppleness to manage bis 
limba readily, you must Insensibly l^ld him iii still more and more, and by degrees you will lead him to 
the equal troi 

. The manner qf trotting a coU who has never been bached is as follows : — Tut a plain snaffle in his 
mouth } fit a cavesson to his nose'j[j|tx> the ring of which tie a longe of a reaffinable lentfth. l.et a groom 
hold this longe, who liaving got at some distance from the colt, must stand still in the midd^ of the circle 
which the horse vrill make. Let another follow him with a long whip or chambri^re in hit hand. The 
cedd being alarmed, will be forced to go forward, and to turn within the length of the cord, the groom must 
hold ^t tight In his hand ; by this means he will draw in, or towards the centre, the head of the colt, and 
his droupe will of coneaqoence be without the circle. In working a young horse after this manner do not 
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the ohambii^re will animate him by trotting him, or itriking the ground With it. If he olRfa to laHop 
inatead of trotting, the groom mutt shake or jerk the cord that Is tied to the eavesson, and he will fkii into 
his trot {Berenger't Art qf Horsemanship. voL L chan 4.) The ralne of this longing in a cltcle Is 
incalculable, inasmuch as it supples the shoulders, and gives them a greater extent^ir acmh. It also In- 
orcasra the aoUon of the whole limb downwards, and accustmns the htM’se to eflbbt other movements, to be 
performed with an elevated hand. 

66i^ The gallop is the swiftest natural pace of a horse, in which the two fore feet become elevated 
almost at the same moment, but one slightly takes the lead of the other, and must therefore be set down 
beyond and somewhat after it; previous t:o this, however, the hinder legs have become elevated, with 
also a little precedence in the leg of that side which has been led by the fore. Such is the natural gallop 
of the horse ; when it is performed with its utmost velocity the limbs are simultaneous and synchronous. 
(6664.) In gallofiing the horse may lead with which fore leg he pleases ; the most usual way is that with 
the right, in which case the gallop is said to Xxijmt; but whichsoever it be, the hind leg of the same side 
must fellow it next, which forms an even or equal gallop ; otherwise the legs are said to be disunited, and 
the gallop to ho false j to remedy which disorder* the rider must stay the horse a little on the hand, and 
help him on the spur on the contrary side to that on which he is disunited. However, this rule has not 
been always strictly observed j for hunting horses have been trained to lead indifferently with both legs, 
because it has been found, that a horse which has never been suffered to gallop but with his right fore 
leg, has been worn out on one side, when he has been fresh and sound on the other. In order to make a 
stop in a gallop straight forwards, the ruler should carefully put his horse together, without altering or 
disturbing the appui, and throw his body back a little to accompany the action, and to relieve the horse’s 
shoulders. In doing this he should seize the tune of making the stop, keeping the hand and body quite 
still, exactly when he feels the horse put his fore feet to the ground, in order that by raising them im- 
mediately bv the next motion which he makes, he may be upon his haunclies. When horses do not 
answer to the lessons in the gallop, they should be galloped briskly, and then slowly again by turns, and 
they will thus be compelled tooliey the hand and heel In the slow gallop, as well as in the trot, it is 
soinetimesi necessary to close the heels to the horse’s sides, which is called pinching ; but this should be 
done in such a manner as not to make the horne abandon himself upon the hand, and care must ^ taken 
that he be upon his haunches, and not upon his shoulders ; and therefore, when he is pinched, he should 
be kept in tJic hand. To put a horse well together, and make him bring his hinder legs under him, the 
rider must close his legs upon him, putting them very much liack ; this will oblige him to slide his legs 
under him ; at the same iiistint let the hand be raised a little to support him before, ami yielding again 
immediately. Let liim be thus supported, and have the rein again from time to time, till he begins to 
play and bend his haunches, and galloiis leaning and sitting down, as it were, upon them; let the rider 
then press him with the calves of his legs, and (he will thus become quick and sensible to the touch. If 
a horse has too fine a mouth, gallop him upon sloping ground ; this will oblige him to lean a little upon 
the hand, in order the better to put himself u^ion the haunches : and through fear of hurting his bars, he 
will be prevented from resisting the operation of the bit. Jf tne liorse is heavy in hand, gallop him up 
slojiing ground ; and when his appui is too strong, this will lighten him. The gallop serves to assure and 
make steady a weak and delicate mouth, and also to sunplc a horse, and make him steady and active in 
his limbs. {Berengcr's Htsiory and Art of Horsemamntp^ vol li. p 104., &c } In galloping in a circle, 
the horse is confined always to lead with his fore leg witlnii the turn ; otherwise he is said to gallop 
false. 

6664. The varieties of gallop may be reduced to the gallop of speedy the ordinary or hand gallop ^ and 
the CAinter : all others are but compounds of these. The gallop of full speed is tlie most simple of all the 
paces, being nothing more than a succession of leaps ; but it requires repeated efforts to acquire its full 
celerity : the fore parts being first raiscil and thrown forwards arc followed by the hinder immediately; 
as the velocitjr increase, the fore and the hind legs lK>coinc opposed to the ground at almost the same 
instant, thus forming a repetition of leaps The ordmary or hand gallop docs not differ from the gallop 
(6663.), except that the leading leg being elevated still earlier, and being carried still more forward, is 
followed also by an earlier and a mure considerable displacement of its fellow leg beliind, which of course 
retards the velocity considerably, and lessens the exertion The .school gallop is formed of this, with the 
haunches drawn more under, and the fore hand more thrown up. 

6665. The canter is dfTcrentpom the gallop m some essential particulars. Whether the gallop be fast or 
slow, still the legs are at one period wholly removed from the ground, and the horse is all in air. In the 
canter, on the contrai y, at no period is the horse completely elevated from the ground, but has always pne 
or more points of contact with it, JiUunc describes its oiieration thus ; — When performed on the right, the 
horse commences by first pkicing his oft' hind leg a little beyond the other ; at nearly the same instant lie 
elevates the fore hand, and places first the near fore leg on the ground ; the ofl* doubling over and beyond, 
is placed in an instant after it. In the next movement the hind legs are thrown in, and, while elevated, 
the off fore leg becomes raiseil from the ground , but the near tore leg is not elevated until the hinder 
ones are replaced The near fore leg i.s, therefore, the whole point of support in cantering at each re- 
move, and thus it is that cantering horses always first fail on that leg. 

666d The amble is a peculiar kind of pace, by which the horse changes sides at each remove ; two legs 
of a side being always in the air, and two on the ground. An amble is usually the first natural pace of 
young colts, which, as soon as they have strength enough to trot, they quit. There is no surh thing as an 
amble in the modern manege ; the riding-masters allowing of no other paces besides walk, tro(, and gallop : 
their reason is, that a horse may be put from a trot to a gallop,, without stopping him; but not from an 
amble to a gallop without stopping. 

6667. TAe training qf cavalry horses is exclusively performed in the military establishments, and there- 
fore can never be required of the farmer or breeder. 

666& The training of coach horses commences with taming, walking, trotting, and rei>eatcd longing ; 
and next with yoking and driving in a break or four-wheeled frame, with no other load than that of the 
coach box or seat placed in the usual misition, the driver and his assistant sitting on a board fixed to the 
porch or hind axle, in order to be rcadv at a n /ment’s notice to descend and restrain or direct the horses. 
Coach horses, from fifteen to sixteen hands high, should walk light five miles an hour, and trot twelve. 
Tliey should be first accustomed to this exercise in tlie country, next in the outskirts of a large city, and 
las^^-.n' the moat crowded streets. 

66011. The age at tphseh a horse is fit to be worked in a coach is four and a half or five years ; but by the 
ftaudulent practice both of the country and town dealers, horses of three and four years old are frequently 
employed. The first business of the ¥ork.shire liealer, who Jias thre^ or four years old colts to dispose of. 
Is to draw their corner teeth, in order to make them have the mouths of these of five. The also underm 
the operate of docking and nicking ; and alter having been kept two or three months on masheii, made 

hr^ ground oats, or boiled corn, they are sold to the London deider*, who, it is said, sell these thrde 
or four years old horses as if they were five years old. They are then taken into immediate work, either 
tw the coach or saddle ; and in a few months are completely destroyed by this premature and too severe 
labour. The drawing of the teeth is not a fraud practised on the London dealers ; they know the deobp- 
doo, and insist upon its being done by the country dealers. It is requisite to be done some months b^ffure 
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the deception could not have taken place. ^ ^ 

cart and plough horses commences with taming before they are a year old',' With 


walkiiig and rubbing them down m the stable when they are two^ and wHh training to work when they 
mW'Of uiree years’ growth. They should be placed under the charge of * veipf^ady carcAil servontt who 
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will teadi tbfm ip buck, ia4 to go into the thalU. They ought not, however, to be made to draw any 
other than a very ll^t empty cart till their fourth or hith year j nor ought they to be put into the ahalta 
of a ihreahing machuie before their fifth year. The first work to which an agricultural Jiorse may be 
ajipiied U harrowing j but this during the fourth year only half a day at a time, or with a li^ife harrow 
the whole day* Neat be may be put to plough with similar care and caution in regard to strength* In 
general, agricultural horses require very little graining ; but one thing is too often neglecleU, and that is, 
teaching ^ougli homes a quick step, and keeping them at that st^ ever after in working them. By not 
attending to this, and leaving the step to bo regulated, by laay spiritless ploughmen, the loss to many 
formers fa very considerable; 

Sect. XIII. TAe of Hor^manship- 

fidlh Jlor^emanshipt as an nr/, is unquestionably of very ancient date, and It is curious how very dlf. 
fei^t are the modes by which it is practised in different countries ; but which differences are yet prin. 
cipally confined to the situation of the legs of the rider ; for wherever the horso is used to carry the 
pwson, it is by the nder placiiig himself astride the animal. Horses were used in this way for centuries 
befwe any apparatus was used or applied to their bodies to spare fatigue to the rider ; and we know that 


more practised than at present ; and required a system of education lor both horse and nder long and 
severe. Horses perfectly broke for the manege were formerly taught several paces and motions, as ambling, 
pacing, passaging, yerking, capriole, and cornetti. The practice of these artificial cadonres. it is suptiosod, 
injures the natural imcc of the horse ; and this circumstance, united to a particular form of horse (defective 
for other punxises) being required for the elasticity of these actions, has tended to bring manege riding, as 
formerly practised, into disrepute. Manege riding also taught the constant application of the sent of the 
body of the ridcc to the seat of the saddle, during nil the motions of the horse ; and as a severe edu. 
cation, and a particular form, had Liestowed ease and elasticity to the rudeness of the manege horse, the 
inconveniences of this scat were not felt. But when another form of horse, capable of great speed over 
excellent roads, was in general use, tins kind of riding wm found hurtful to both horse and rider j fotigu- 
ing the one, and injuiing the other. 

667S. The art ((/' proper > idtng, as practised among experienced horsemen, is derived feom a knowledge of 
the judicious application of the aids of tlic bridle, as taught iti our schools, and as practised in the army 
generally ; and also from a proper application or placing the body on the horse. Tnesc we certainly owe 
to manege riding; and a knowledge of them is as essential to the safety of the rider, as it is to the grace 
of his appearance as a horseman. The proper art of riding embraces all that is taught in the best schools, 
or practised on the road ; and is equally applicable to both. This is allowed to its fullest extent by those 
who have possessed themselves of the rccjuisite information and practice on the subject ; but is denied by 
tJuMc who, wedded to field riding, contend that the perfection of iiorscmanship consists in a snafile bridle 
and a jockey seat 

6674. The use qf the curb hrtdle is considered in the srhouls to be essential to good riding : by it the 
horse is not only restrained, but he is also aided and assisted. He is alternately thrown on his haunches, or 
forced on his lorehand, by winch changes fatigue is prevented to both Great nicety, however, is required 
in the use of the curb; and without an inclination and ability to use it liglitly and dexterously, a snaffle is 
the best and safest bridle. The curb is to be operated by a gentle turn of the wrist only ; and the action of 
the hand in this respect should be as fine and as pliable as the fibbing rod and line. The force of the 
curb should in every instance be proportioned to the moutli of tlie horse. 

6675. 'The beet form of saddle for general riding is one in whicti the caiitle is not so high as the military, 
nor so low as the racing saddle. The iximmel should be no mure raised than is necessary to keep the whole 
completely free from the withers. The stirrups should be substantial, not only to jtrevent breaking, but 
also that by tlicir weight thev may fall to the toot when accidentally slipped away ; which is ol more con- 
sequence than at first sight may appear. If they are of the .spring kind, it is also desirable : but it is still 
more so, that the spring stiriup leather should be u^ed ; which prevents the clanger arising from horses 
catching the leather m the projections of doors, gates, &c. Having saddled and budled our horse, we will 
proceed to mount our rider. 

6676. J/ you would mount with ease and safetu, says Hughes, stand rather before the stirnin than be- 
hind it; then, with the left hand, take the bridle short, and the mane together, help yourself into the 
stirrup, with your right, so that, in mounting, your toe do not touch the horse. Your fcKit being in the 
stirrup raise yourself till you face the .side of the horse, and look directly across the saddle ; then, with 
your right hand, lay hold of the hinder part of the saddle, and, with your left, lift yourself into it. When 
mounted, let your position on the saddle be square, and the pureliase of your bridle such as not to pull 
your shoulders ; and let your body be in swli an even posture as if you held a rein in each hand. In 

. I holding the bridle, grasp the reins with your hand, which 

I J o should be held jverpendicular with the reins passed, the lower 

I ( * within the hand, and the upiier between the fore and next 

S j fingers {jfig. 847 ), The reins arc then brought over the fore 

k ^ finger and firmly held by the tliumb. It is often directed to 

I <• place the little finger betw’cen the lower reins ; the practieo 

optional with the nder, and in a very fine hand 
-III ^,1 desirable. The bridle should be held at such a length as to 

enable you if your horse stumbles, to raise his head and support 
it with your arms; and by throw ing your body backwards at 
f{f \ the same time you frequently save a horse that would other- 

' wise fall 

fOflfpf' 6677. A graetfnl and pt'oprr scat on horseback is greatly de- 

" pendent on a right dis|) 0 <>ition of the legs and thighs, which 

should hang. nearly straight down, easily, and without force or constraint* all which is brought^out 
from above, by placing the body flat and evenly on the saddle, and opening the knees, whereby tHPfvk 
will come lower on the saddle. [Jig, 848.) The thighs should be applied to the s^dlo and 
. to the sides of the horse by their inner surfaces, so as to bring in the knees and toes ; and 

bi K -1 Although the line mav be properly broken by some little irregularities, yet the foot, the 

1 knee, wie hip, and shoulder, should deviate but little from one perpendicular line. The 

1\ I . . ball of the foot should rest within the stirrup, and should be even with the heel, or very 

\\ V 848 slightly elevated above it. Avoid any stlffbcss in the legs, thighs, or body ; all should be 

\r J lax, but in a state to be able to embrace the horse, either for support, or as elds to liim, 

it 1 Tlic loins, particularly, should be lax and pliable, as a coachman’s on his box j and for the 

BnA same reasons : for by sitting thus loosely, the rough motions of both are broken. d&. 

pentVon embrace of the knees for support is to lose the benefit of a true equipoise of 
wH D body, and Is rather to stick oi^a horse than to sit on one . 

wL I Gd 7S. When you are troubled with a horse that is vicious^ which stops short, or, by rising 
. or kicking, endeavours to throw you off, yoif must not bend your body forward, ai is com- 

monly practis^ in such cases ; because that motion throw^he breech backward, and moves 
you from your fork, or twists and casts you out of your seat j but the right way to keep your seat, or to 
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wcover it when lost, Is to advance the lower part of your body, and to bend back your shoulders and upper 
part. In flying or standing leaps, a horseman's best security is the bending back of the body. The lisiHg 
of the horse does not affbct the rider's seat ; he is chiefly to guard against the lash of the animals hind 
legs, which is best done by inclining the body backwards But the usual method of fixing the knees In all 
eases of danger only serves, in great shocks, to assist the violence of the fall. To Save yourself from being 
hurt, in these cases, you must yield a little to the horse's motion ; by which means you wlU recover your 
seat, if displaced, or keep it at such times as would dismount an uiisKilfuI horseman. 

(m> 7U /if your horse grows unruly, take the reins separately, one in each liand, put your arms forward, 
and hold him short, but do not pull hard with ybur arms low ; for, by lowering his head, he has the more 
liberty to throw out his heels : but if you raise his head as high as you can, this will prevent him firom 
rising behind. Is it not reasonablo to imagine, that, if a horse is forc^ towards a carriage which he has 
started at, he will think he is obliged to attack or run against it ? Can it be imagined that the rider's 
spurring him on^ with his face directly to it, he should understand as a sign to pass it P These ratkmal 
queries are submitted to the serious consideration of such as are fond of mways obliging their horses to 
touch those objects at which they are, or aflbet to^be, frightened. 

fifiSO. IndiffererU horsemen, Lawrence observes, should never venture on horseback without spurs. 
Those who reflect upon the predicament of being placed between a deep ditch and a carriage, at which 
their horse shies, will see the necessity of this precaution. 

Gtmi. FrevtotMly to mounting, every person will find his account in examining the state of both horse 
and furniture with his own eyes and hands ; for, however good and careful his groom may generally be, it 
is a maxim, that too much ought not to be expected from the head of him who Libours with his hands. 
Besides, all such sedulously avoid trouble, particularly in nice matters. For example, see that your curb 
is right ; that your reins arc not twisted ; that your girths, one oter the otiier. still bear exactly alike j 
that the paid be not wrinkled up j but, above all, that your saddle iies exactly level upon the horse’s 
back. 

t)d82. On getting off the horse's bach, liold the bridle and mane in the same manner as when you 
mounted, hold the pommel of the saddle witli your right-hand ; to raise yourself, l>ring your right leg over 
the horse's back, let your right-hand hold the hind part of the saddle, and stand a moment on your stirrup, 
just as when you mounted. But beware that, in dismounting, you bend not your right knee, lest the horso 
should be touched by the spur. 

6(i83 The jockey mode of riding is practised in its fullest extent in racine. With 
some modification it is also in use by many who esteem tliemsclves excellent fox- 
hunters. With still greater modification it is by its advocates iiractiscd also on the 
road. English post-boys unite these two kinds of ruling in a manner at once easy to 
themselves and horses. Tru^ jockey riding consists in the use of a snafHe bridle, which 
is lield firmly; and, as an advocate for it exiiresscs himself, to enable the rider to give 
his horse the proper pulU. To this end, the same writer recommends a firm seat, up- 
right, and as you would sit in a chair, with the knees nearly as much bent, and turnra 
inward; the toes somewhat out and upward ; the leg falling nearly straight, and the 
font home in the stirrup {Jig 840 ) ; elbows dose to the aides ; hands rather above the 
liorse’s withers, or pommel of the saddle; and the view directed between iiis ears. The 
same writer further advocates the jockey mode, by commenting on the decline of rid. 
ing-house forms, and the universal iireferencc given to expedition, which, as he says, 
fully confirm the superior use and propriety of a jockey-seat. Indeed, our riding- 
schools are now, he continues, considerably reformed fVotn trie stiflhcss of ancient practice in all respects. 

It was the custom formerly in the schools, and indeed pretty generally upon the road, to ride witn the 
tip of the toe only in the stirrup ; as if it were of more conseijuencc to prepare for falling with safety, 
than to endeavour to sit securely. Those who preserve a partiality for this venerable custom, we would 
advise to suspend a final judgment, until they have made a few more essays ujum a huge cock-tail half- 
bred, of that kind which ' cannot go, and yet won't stand still,* and will dart from one side of the road to 
the other, as if he really desired to get rid of hts burden Nor is the ball of the toot a proper rest ; chiefly 
because ineonveniLMit lo that erect, or rather almost kneeling, po-sturo, which is required in speedy riding. 
The nding-house scat is preserved by the balance or equipoise ot the body solely ; that recommended here 
by the firm hoUl of the knee, widch is obviously strengthened by the opposite directions of tlie knee and 
toe, tlie one in, the other outward. 
c 

Sect. XIV. Feeding of Horses, 

6684. The feeding qf horses generally is an important feature in their management. Tn considering the 
food for horses, wo arc apt to locate our notions to the matters aiouiul us, without taking into account 
liiat every country has its peculiar products. White observes, that the best food for horses is hay and 
oats ; and had he added for English horses, it might have been just, but without such notice the assertion 
is much too confined. " In some sterile countries, horses are forced to subsist on dried fish, and even vege- 
table mould; in Arabia, on milk, flesh balls, eggs, broth, &c. In India, horses arc variously fed. The 
native grasses 1 judge very nutritious. Few, perhaps no oats are grown in India. Barley is not commonly 
given to horses; indeed, it is rarely grown. In Persia, barley is a common food for good horses. In some 
arts of India (in thq Mahratta country), salt, peiipcr, and other spices arc made up into balls, as big as 
illiaid balls, with fl^r and butter, and thrust down the animal’s throat. It is supposed to give them 
animation and fine coats : no doubt it promotes digestion. Meat broth (especially sheep’s head) i^ also 

g iven to horses. English gentlemen sometimes adopt these usages. Different kinds of grain are given < 

> horses in different parts of India. I n Bengal, a vetch, something like the tare, is used. On the western 
side of India, a sort of pigeon pea, called gram (Clccr arietlnuin /..), is the usual fooil ; with grass in the 
season, and hay all the year. Indian corn or rice is, 1 tJiink, seldom if ever given to horses in India as 
ordinary food. In the West Indies they are fed on maize, Guinea corn, and SUgar-canc tops; andj in 
spme instances, on the sugar itself, in the f rm of molasses. In France, Spain, and Italy, besides the 
grasses, the leaves of limes, vines, the tops of acacia, tlie seeds of the carob tree, &c. arc used.” 

6685. The food qf British horses may be divided into herbage, grain, roots, and mixtures. Of herbage, 
principal kind is the proper gramina, eaten either moist or dried into hay. When eaten moist in 
tbeir natural state, such a horse is said to graxe ; but when these matters are cut, and carried into the 
stable to a horse, he is said to be soiled. Hay is herbage cut during its flowering and seeding processes ; 
which being subjected to the action of the sun and air a proper time, are then collected into large masses 
called ricks, where a certain degree of fermentation takes place Irefore the matter is "fitted tobfcome 
wholecome or nutritious, or before it receives such alteration as fits it for resisting fUrther decompo. 
sition and decay. The Juditious management of this fermentative process forms one of the greatest desi- 
derata in hay-making. Pursued to a pro^r extent, the remaining moisture acting on the farinaceous 
parts, as the seeds, &c., in conjunction with the heat evolved during the process, as it were malts the 
wbolei and sugar is produced. Pushed beyond this, the iiay becomes carbonised, and mow-bumt ; its nii. 
tiitive propertiea are lessened, and its noxious qualities increased, it bemg fopnd in this state to exeftb 
diabetes, sweating, and extreme weakness and emaciation. (&42.0.) The quality of the Itay is too llttlo 
attended to, but which is of very great importance; and’^more particularly so where little com hut 
much hay is given. Hay should therefore be of the best, whether meadow, clover or xnlxed^ lUIanir 
Ixorsee thrive best on clover hay. particularly draught horses. It is very gratcAil to horses, And It sa^es 
maph waste of saliva ; to sprinale hay with water has the same cilbet, put it should ojnly be done gs It, is 
wanted. 
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end then waate it Tbev also, when it is good, eat too much, and distend their stomaohi, and then be^ 
oome CTd>^bitent Hay should not be kept in the stable in great Quantities, otherwise it becomes impreg- 
nated with the volatile alkali of the stable, and is then spoiled. As substitutes for hay, the straw of 
wheat, barley, oats, and rye are used { but these are roucli less nutritive, and rather serve to excite masti* 
eation by nuxing them with other matters, than to be depended on for animalisation. On hay, when 
good, many horses subsist ; and when no exertions are required of them they are sufficient]^ nourished 

G^. grat'n used as horse food is of various kindt, po6sii«sing, it is supposed, dlflbrent degrees of 
nutriment, according to their di^rent proportions of gluten, sugar, or farinaceous matter. In South 
Britain, oats are almost exclusively used as horse grain ; and which, according to the experiments 
Sir Humphry Davy, as we have seen 5000.), contain 748 parts of nutritious matter out of 1000. In 
wheat, 956 parts of 1000 are nutritious; but wheat is seldom given with us except to racers and hunters, 
or on extraordinary occasions when great excitement Is required, when it is sometimes given in the form 
of bread. Barley Is more firequently given than <vheat,aaud contains 9S0 parts in KKX) of nutritious par. 
tides. Made into malt, where its sugar is evolved, it becomes still more highly nutritious. Barley appears 
to have been the principal horse food of the ancients. 

f)(>88. The pulse used as horse food, arc the seeds of beans, pea.<), vetches, kc. Beans are seldom given 
alone on account of their heating and astringent qualities, but are mixed with straw or bay, cut into cbalT, 
either whole or broken. 

6689. The roots ttsed as horse food, are such as contain much sugar, but in which the gluten is in small 
proportion only. Carrots stand deservedly high on this list. They are favourable to condition, as the 

alfitl tlkl^ taoiw ainsfivicf mvaII 'f^l-kA«s awa A«in ■■■a AWa 


a course of carrots will frequently remove the most obstinate coughs. ‘Th*e parsnep has simtltf pro. 
perties. Swedish turnips, as having the saccharine particles m abundance, arc also found good. Beet* 
root likewise. 

6690. Mixtures, or mixed food, is formed of several kinds among agriculturists; and it possesses many 
advantages, as it can be varied to every taste, and made either cooling as an alterative, or nutritious and 
stimulating as a tonic. Although it is principally used for waggon, post, and farm horses, it would be 
better were its use more universal. Of this manger feeding, one of the best is formed from a chaif* made 
of one part best meadow or clover hay, and two parts wheaten straw; to three bushels of this mixture 
add one of bruised oats. The importance of bruising or flattening the oats is very great. When used 
whole, the grains are apt to slip between the teeth or the diaff in uiaHtication. In fact, corn when either 
given alone, or with chaff, would, in most instances, benent by bruising. To horses under great exertion, 
the stomach must be, to a certain degree, weakened also; in such cases, by bruising their corn, not only 
the work of mastication is much of it spared, but that of the stomach also. In old horses with worn tecths 
bruised oats arc of gnmt consequence. Fast-eating horses do not properly masticate more than one half 
of their corn ; much of it remains in the dung so perfectly unaltered, that it wiil afterwaids vegetate : 
and an experienced agriculturist states, that during ins residence in India, in a season of scarcity, Jialf. 
famished wretches actually followed the cavalry, and drew their principal subsistence from the unenewed 
grains of corn extracted from the excrement of the horses. Of this manger food, three, four, five, or six 
peeks may be given daily, according to sice and exertions required; and as but little hay is required, so 
narU-worked horses arc enabled to lie down much more, instead of standing on their weady fatigued 
limbs to eat hay. 

6691. Cooked food is also now much used by practical agriculturists for horses. The articles made use 
of arc potatoes, carrots, turnips, or parsiieps. To horses with their digestion weakened by hard work, old 
age, or other causes, food in sufficient quantities, thus already reduced to a puUaceous mass, resembling 
chyme, without the loss of time, or the waste of suhva, may be very important: for, as Curwen very judi- 
ciously observes, a horse will consume nearly six hours in eating a stone of hay, whereas he will eat a 
stone of steamed potatoes in twenty minutes. Horses arc observed of themselves to lie down after eating 
cooked food sooner than other tiinea 

6692. The quantity qffood to be given to a horse must be regulated by circumstances, the principle of 
wliic'h is the exertions or nature of the work required of him If this be simply laborious, as drawing 
of loads, or carrying of weights, all that is requisite is that the food be sufficiently nutritious. The bulk 
from whence such nutriment is gamed is not a matter of import : but if such exertions arc tn be com. 
bined with celerity, as in our racers, hunters, Ac., it is evident that such feeiiing is best adapted to the 
end required which combines nutriment without bulk; and which increases the durability by increasing 
the mental irritability, and thus giving tone and courage. These are found to be better derived from a 
pro[>ortionatc allowance of grain or com, than any other mode of feeding at present known. It remains 
only to add, that although experience has fully proved this, in all cases where the exertions are extreme, 
yet it has also led to another evil, by introducing a plan of treating all horses of value alike. Thus, most 
of the more valuable hackneys, the carriage horses of the wealtliy, Ac., are accustomed to be fed, not as 
though their exertions were moderate, but as though they were unceasing, to the destruction of a vast 
quantity of valuable corn. From thousands of such norses, at least one third of their hay and corn might 
be advantageously abstracted. 

6693. Too great a quantity food injuMs not only the community but the horse aUa 'I’hc sfomach 
becomes distended by over-iecding, and it then becomes weak and incapable of a healthy digestion ; crib- 
biting, hide.bound, and purslvcness follow ; or when the stomach does digest this undue quantity, it 


6694. A horse in full work, of whatever kind, will require, according to his size, a peck of sound oats in 

twenty.four hours; and when the work is unremitting, as in post, stage-waggon, or other very large and 
hard-working horses, even more may be required. Some post horses have an unlimited Quantity given 
them ; but tliis ptacticc is always eiToncou& If they eat more, it serves only to distend the stomach 
unduly, and also to require stronger digestive powers : if they blow on It they leave it, and it Is wasted, 
or a more greedy one swallows it up without mastication ; and both stomach, horse, and masto^au 
thereby robbed. It Is of consequence that the oats, as an important part of horse food, siiould be perfectly 
sweet, free from must, and not kiln-dried. The skin should be thin, but the grain plump and heavy, yield- 
ing from tiiirty-eight to forty pounds tlic bushel. To encourage a alow and thorough mastication, sprinkle 
them with water and spread uiem wen over the manger. The quantity of hay requlr^ for saddle borate 
which are corn.(fed is from six to eight pounds in twenW.four hours : if the quantity of com be small, and 
the horse large, ten or twelve pounds is not too much. This quantity is also sufficient for carriage or coach 
hmses. as they usually have citlicr com or mixed food in sufficient plenty also. For waggon and the 
larger agricultural horses, from fifteen to twenty pounds may be requisite. When it can be con. 
veniently done, the quantity of both hay and corn should be divided into four portions. Ibe largest por- 
tion both of hay and corn snould be given at night ; the next in quantity in the morning : the othCT twa 
portions at noon, and about four In the alternpon. This, however, must depend on the work of the hors^ 
and other circumstances. ^ ^ 

6695. Watering of horses is an important part of their nmnagement, and many errors are committed 
relative to It It Is equally erroneous to debar them from it, as it is to allow them too much ; and tho 
former is much the most common evil In Bummer^ or when from great perspiration the animal Juicca 
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nature is unerring, there Is no doubt but that It Is the most wholesome As sbine horses drtek Mlcm 
than others, it Is not a flOod«euftom to take ridiqg horses to a pond, unless' at night, when the^uaptitg • 
cannot imure them ; or when not intended for early work the next morntug/ as hunting, Ae : 

6(106. The neeesMrtf quanMj/ qf water for a horse should be regulated by circumstances, as the Weatherj 
the work, Ac, In common cases, a large horse requires rather more than the half of k large stal^e w 
Alii twice ipi the day. At night a ftill pail should t>c allowed. Horses ^ould never be galloped after 
drinking j it has destroyed thousands, by grilles, inflammations, and broken wind. Tills custom also utes 
horses to expect they are to run away dlrectfy they are accidentally Watered at any time. Others, expect, 
ing they are to be fatigued with a gallop, will avoid drinking at all. The most that should ever be done, 
1 b to sunbr no hone to drink his fill at a river or pond; but having given him half what is necessary, walk 
him ten minutes, and then give him all that is required, and walk him again. 

Sect. XV. SlablingjaJid Grooming of Horses* 

CSSn* The stabling of horses is likewise a most imixirtant point in their management, the more so as 
being wholly a deviH;;ion from nature ; under the most judicious management, it is liable to produce 

some departure from health ; and as sometimes managed, is most hurtful to it. Clothing, dressing, or 
combing, and exercise, are also highly important 

£ven/ stable should be large ^ rooi^ and airy. It is too common to suppose that warmth is so con. 
genial to horses, that they cannot be kept too hot ; but there is leasoii to suppose that many of the diseases , 
of horses are attributable tc the enervating efH'Cts of unnatural heat, and of an air breathcil and rebreathed 
over ag.'iin. Blame says, Is it not alike repugnant to reason and cxi>crieiiee, to expect to keim animals in 
health, that from stables heated to sixty degrees, and further protected by warn, .‘lothing, are nrst stripp^, 
and then at once exposed Co a temperature at the freezing point ? If it be argued (hat liabit and exercise 
render these less hurtfUl, It will be easy to .inswer th.it their original hardihood is lost by confinement 
and artificial treatment; and that neither doei> exercise always tend to obviate the efibets of this sudden 
change : for our best carriage horses, and hackneys also, liave often to wait hours in roads and streets the 
convenience of tiieir owners, or the pleasure of the groom. 

6699. The heat of a stable should be regulated by a thermometer, and the heat shown by it should never 
exceed 50'' of Fahrenheit in winter, or or (3J^ in summer. To renew the air, the stable should be well 
venlilated; and which is best done by trunks or tubes passing from the ceiling through the roof. 

G7(X). J stable should not only be well uentilated^ hut it should be tight also ; and the windows should be 
so constructed as to admit light and air, without producing a current of wind on the bodies of the horses. 
Darkened stables arc very hurtful to the eycsj'nuitlier do they, as was formerly supposed at Newmarket, 
tend to the condition or rest of a horse. 

6701. A stable should have a close ceiltng to keep the dust and dirt from the Iiay-loft from entering the 
horse's eyes It also necessary to prevent the ammoniacal gases from ascending and lodging in the hay. 

It H preferable that the hay-loft be altogether removed from over the stable; anflif a very high ceiling 
ei'cn to the roof were substituted, it would be for the benefit of the horses. 

6702 The form rf the rack and manger shoulii be attended to Sloping racks arc disadvantageous, as 
encouraging dust m the eyes. They stiould therefore be upright, and by no incan.s so high as they usually 
arc, by which the head and nock are put injuriously on the stretch. As a proof that this is unpleasant to 
horses, many of them first pull out all the hay, and then leisurely eat it The manger should be wide at 
the bottom, and of a proper height : care should be taken that no splinters are present to endanger the 
lips, nose, and mouth, The halter reins should, in good stables, be sutfbreil to run within a groove within 
the manger post, to prevent the rein entangling the logs. It is become the practice in some stables appro. 

S riatcd to post, stage-waggon, and other hard-worked horses, to abandon hay-racks altogether ; but the 
ay being placed on the ground before the horse encourages him to lie down and eat it ; by which much 
rest is afforded to the weary limbs, and much improvement to the feet 
67 (a1. TTic stalls of a stable should be wide. Strains in the back, and sometimes even worse evils, are the 
consequence of the standings being too narrow. Balls arc objectionable from the case with which horses 
can kick over them ; and also from the quickest feeder getting roost food, when several horses stand toge- 
ther balled. 

61()\. The acclivity of the stalls is a matter of much dispute: when too much raised, as In dealers* 
stables, they put the back sinews on the stretch, and fatigue horses much. It is more natural that they 
should be even ; or that a very slight slope only be allowed to carry oflT the urine. Tnc best mode, how- 
ever, of carrying oft’ the urine Is by means of a small grating to each stall, communicating with a cess- 
pool without doors, which should be closed up, that a current of air may not come through the grating. 
Such a contrivance will effectually carry off the water, and prevent the volatile alkali of the urine from 
impregnating the air around. For the same reasons, the dung should be removed, if possible, wholly 
without the stable as soon as dropped ; for the exiialations from that are also ammoniacal, and con* 
gcquently hurtful. To this cause alone we may attribute inAiy diseases^ particularly the great tendency 
stabled horses have to become afl'ected in the eyes. 'Fhe pungency of this effluvia is familiar to every one 
on entering a close stable in the morning, and when the long-soiled litter is removed, it is absolutely 
unbearable. 

6705, The litter qf horses should be kept dry and sweet, and should be often removed. When it is 
suffered to remain, under the notion of making better dung, K^ie horse may be ruined ; neither does the 
manure benefit as is supposed ; for when it is removed to the dung pit, the clone confinement does it more 
gOod than the open exposure in the stable, when it parts with its salts, on which its properties as manure 
partly depend 

67()6. Horses should not stand on litter during the day, .although very generally suffered to do so. Litter 
is thought to save the shoes and even the feet, bv preventing tlie uneven surface of the stable from hurt- 
ing them : but it holds the urine; it injures the .eet; and is very apt to encourage swelling at the I^eels : 
as wc know by removing it, when they Immediately subside. A little litter may be strewed behind to 
obviate the effect of kicking, or the hplasbing of urine in mares. 

6^. The clothing of hoiscs is apt to be carried to as erroneous an extent as the heat of their stables. 
When horses go out in cold weather, and are intended to have merely a long walking exercise, then cloth- 
ing is very proper : but it must be evident, that when taken clothccf from a stable and exercised briskly 
so as to pro^iiMe perspiration, it is erroneous ; for not only are the clothes wetted and thus liable to give 
cold, but the horse is unfitted to go out afterwards with a saddlewnly. Saddle horses kept in condition 
stand clothed in a kersey sheet, and girted with a broad roller, with occasionally the addition of a qbxyter- 
piece; the breast-plate is aiimotimcs put on when going out to exercise ; the hood is used to race hotxos 
only, except in case of sickness. All horses, except racers, are best without clothing in the summer 
season ; at the most a linen sheet only should be allowed to avoid the dust and files. ' 

6708. The grooming or dressing of horses is generally thus practised ; — Having tied up the'horM*s 
head, take a currycomb, and curry him all over ins body, to raise the dandnff* or scurf, beginning’fiirst at 
his neck, bolding the left cheek of the hend-stall in your left hand, and Curry him from the seUbig on of 
his heady all along his neck, to his shoulder, and so go all ovdr bis body to the buttocks, down to bli hoeKs ; 
then change your hands, and curry him before on bis breast, and laying yotir tight arm oyct his bdck, 
join your right side to iu.s left, and curry him all under his belly to his chest, and so all over very well, 
from the knees and shouldero ilpwards : after that, go to the far side, and do In like manner. Ilien take 
A dead horse's ^ tail, or a dusting-cloth of cotton, and strike that dust away whiclt the curry-comb lida 
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OA^ and beans, with whcaten or barley bread ; the beads and oats are' to beput Into a bag, and beaten till 
the hulls are all off, and then winnowed clean ; and the bread, ins^d of being chipped in the common 
way, ii to have thexirust clean off » ' 

6717. Xf tAe horse be in good flesh and spirits wnep tclltbn Up for hla month *8 pAparatlon. cordials are 
altogether unnecessary ; and the chief business will be to give him good food, and so much exercise aa 
will ke^i him in wind* without over-sweating or fatlguthg him. When he takes larger exercise alter- 
wards, towards the end of the month, it will be proper to have some horses in the place to run against 
him, Tliis will put him upon his mettle, and the lieating them will -give him spirits. This, however, la 
to be cautiously observed, that he has not an injurious, or in tlie language of Joclceys, a bloody heat given 
him for ten days or a fortnight before the plate is to be run for ; and that the last heat that is given him 
the day before the race must be in his clothes : this will make him run with greatly Inore vigour when 
stripped for the race, and fbeling the cold wind on,every part In the second week, the horse should have 
the same food and more exercise ; and in thebist fortnight he must have dried oats, that have been hulled 
by beating; after this jockeys wet thbm with the whites of eggs, beaten upland then laid out in the sun to 
dry ; and when as dry as before, the horse is to have them : this sort of food being considered by them aa 
very light of digestion, and very good tor the creature*8 wind. The beans in this time should be given 
more sparingly and the bread shoiild be made of three parts wheat and one part beansi or of wheat and 
barley in equal parts, if lie sliould become castivc under this course, he must tlien have bran-water to 
drink, or some ale and whites of eggs beaten together ; and keep his body moist In the last week all 
inashing'is to be omitted, and barley- Avater given him in its place ; and every day, till the day before the 
race, he should have his 611 of hay ; then he must have it ^iven him more sparingly, that be may have 
time to dlTCst it ; and In tl^morning of the racc.day, he must have a toast oi two of white bread soaked 
in ale, and: the same just t^dre he is led out of the held This is an excellent ir:e(hod, because the two 
extremes of fulness and fasting arc at tliis time to be equally avoidetl , the one affecting his wind, and the 
other occasioning a faintness that may make him lose. After he has had his food, the litter is to be sboqk 
up, and the stable kept quiet, that lie may be di.sturbed by nothing till he is taken out to run. 

6716. In the choice, of a rider for winning a race, it is necessary, as far as possible, to select one that is 
not only expert and able, but honest. He must have a verjr close scat, bis knees being turned close to the 
saddle skirts, and held firmly there ; and the toes turned inwanis, so that the spurs may be turned out- 
wanl to the horse’s belly ; his left hand governing the horse’s mouth, and his right the whip. During the 
whole time of the race, he must take care to sit fiiin in the saddle, xvithout waving or standing up In the 
stirrups. Some jockeys fancy the last a becoming seat ; but it is certain, that all motions of this kind do 
really incommode the horse. In spurring the horse, it is not to be done by sticking the calves of the legs 
close to the horse’s sides, as if it were intended to press the wind out of his body ; but, on the contrary, 
tlie toes arc to be turned a little outwards, that the heels being brought iu, the spurs may just be brought 
to touch the sides. A sharp touch of this kind will be of more service toward the quickening of a horse’s 
pace, and will sooner draw blood than one of the common coarse kicks. The expert jockey will never 
spur his horse until there is great occasion, and then he will avoid striking him under the fore bowels 
between the shoulders and the girt ; this is the tenderest part of a horse, and a touch there is to be 
reserved for the greatest extremity 

^19. As to whipping the horse. It ought always to be done over the shoulder, on the near side, except 
in very hard running, and on the point of victory , then the horse is to bo struck on the flank with a 
strong jerk ; for the skin is the most tender of all there, and most sensible of the lash. When a horse is 
whipped and spurred, and is at the toj) of his speed, if he clap his ears in his pole, or whisk his tail, it is 
a proof that the jockey treats him hard, and then he ought to give him as much comfort as he can by 
sawing the snaffle backwards and forwards in his mouth, and by that means forcing him to open his 
mouth, which will give him wind, and be of great service. If there be any high wind stirring in the 
time of riding, the artfUl jockey will let his adversary lead, holding hard behind nun, till he sees an op- 
portunity of giving a loose ; y^t, m tins case, he must keep so close behind, that the other horse may keep 
the wind tVom him; and that he, sitting low, may at once shelter himself under him, and assist the 
strength of the horse. If the wind,happen to be in their back, the expert joi'key is to keep directly 
behind the adversary, that he may have all the advantage of the wind to blow his horse along, as it were, 
and at the same time intercept it in regard to his adversary. 

6790. Pif'hen running on level smooth ground, the jockey is to beat his horse as much as the adversary will 
give him leave, because the horse is naturally more inclined to spend himself on this ground; on the con- 
trary, on deep earths, he may have more liberty, as be will there spare himself. 

6791. In riding up hilt the horse is always to bo favoured, by bearing him hard, for fear of running him 
out of wind ; but in running down hill, if the horse’s feet and shoulders will bear it, and the rider 
dares venture his neck, he may have a full loose. If the horso have the heels of the rest, the Jockey must 
alwa^ spare him a little, that he may have a reserve of strength to make a push at the last post 

67% On thejockev^s knowing the nature qf the hor^. that is to run against him, a great deaf d^nds ; for 
by managing accordingly, great advantages are to be obtained : thus, if the opMsite horse is or a hot and 
fiery disposition, the jockey is either to run just behind him, or check by joul with him, making a noise 
with the whip, and by that means forcing him on faster than his rider would bav&him, and consequently, 
spending libn so much the sooner ; or else keep him Just before him, in such a slow gallop, that he may 
either overreach, or by treading on the heels of the fore-hors^, endanger tumbling over. Whatever be' 
the ground that the adversary's horse* runs worst on, the cunning jockey is to ride the most violently over; 
and by this means It will often happen, that in following he cither stumbles or claps on the back sinewa 
The several corrections of the hand, the whip, and the spur, arc also to be observed in the adversary,' and 
in what manner he makes use of them ; and when it is perceived by any of the symptoms of holding down 
the ears, or whisking the tail, or stretcliing out the nose like a pig, tliat the horse is almost blown, the 
business is to keep him on to this speed, and he will be soon thrown out or distanced. If the horse of the 
opponent looks dull, it is a sian his strength fails him; and if his flanks beat much, it is a sign that his 
Wind begins to fail him, and ms strength will soon do so toa 

.^6T6ld. The after-management if a horse who has run includes the treatment between the heats, and the 
treatmeot aft^ the race is over. After every heat for a plate, there must be dry straw, and dry clothes, 
both linen and woollen, ready to rub him down all over, after taking off' the sweat with what is call^ a 
•wcat-knlfe i that is, apiece of an old sword-blade, or some such thiiig<^$;After the horse has .been well 
jrubbed, he mould be cnafed all over with cloths wetted in commoK water; till the time of starting again. 
When it is certainly known that the horse is good at the bottom, and will stick at the mark, he shouM be 
Tid every best to the best of his performance ; and the jockey is as much as possible to avoid riding at 
any particular horse, or staying for any, but to ride out the whole heat with the best speed he can. If, 
on tneeontimry, he has a flery horse to ride, and oneVhat is hard to manage, hard-mouthed, and difficult 
to be heh^ he is to be started behind the rest of the horses with all imaginable coolness and gentleness ; 
and when he begins to ride at some command, then the jockey is to put up to the other horses ; and if they 
rUoei their ease, and are hard held, thfyfare to be drawn on faster ; and If it be perceived that their wind 
be to rake hot, and they want a sob, the business is to khep them up to that ^ecd ; and when they are 
aireotne within three quarters of a mile of 4he poit, then is the time to push for it, and use the utmost 
in the creature's power. . 

' When the race ss over, the horse is Immediately to be clothed upand rode home j and Immediately 
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OD hli covaing into the stable, the fonowlng drink U to be given him : — Beat up the yokes of three eggs^end 
put them into a glnt and a hatf of sound iJo- made warm j and let it be given with a horn. After thisT he 
IS to be rubbed well down, and the saddle-place rutrfied over with warm water and vinegar, and the places 
where the spurs have touched, with the same ; after this he should have a feed of rye-bread, then 
mash, and at some time after these as mifch hay and oats as he will eat His legs, after thla. should be 
bathed some time with a mixture of vinegar and water.. 

Subsect. 9. Management and Working of the Hunter* 

6725. J%€ managing and tearking cf the hunter includes his preparation for hunting, his condition, and 
his treatment while taking his regular day’s work in the 6eld, whether after buck, or hare hounds. 

672& 7'Ae preparation the hwUer must, like that of the race horse, be commenced by an estimate of 
his state and condition, if taken hresh from grass, it should be in due time : first, that ne may be well 
prepared; and next, because the grass ddfes not yield ^uch nutriment in the heat of summer. A still 
better method is to continue to let him run out in the day and grasc, having a shed to house himself ftom 
heat and rain. He is also to be fed and oxerciscd. nearly as in the common training, for hunting condition. 
In this way he is sure to be free ftom cracks, hide-bound, or surfeit ; and he will prove infinitely more 
hardy gfterwards. It is even the practice with some of the best sportsmen to allow tlielr horses to run out 
all the hunting season, unless the weather be very severe ; when they arc only stabled in a loose place. 
They are allowed as much corn as they can eat, and are found, if a little rougher in their coats, infinitely 
superlpr in hardihood, and exemption from the dangers of cold. 

6727. d hunter taken Jrom gtass or in very low case should be treated as already ftilly detailed 

....n.lU'inn \ all al.a.. ..a. a Ua.a .if taUI.. . I. 


excellent. 

6728. In the physicking qf hunters^ particularly when they are low in flesh, much caution is requisite 
that it be not over-done. It is the practice with some, and by no means a bad one. to give no physic : 
but to ^ve more time in the preparation. Others, again, give mild grass physic, which is an excellent 
plan, when the weather is flue. (See Phystcktngt 6544.) 

6729. The preparation qf a hunter tn full desk and not from grass depends principally on regular 

exercise, ana the best hard food ; physicking him or not, according as he may be suspected to lie foul, or 
as his wind may seem to want mending; but above all, whatever is done, should be done regularly ; and 
his exercise should be rather long continued than violent. Oats with beans are the proper hard food for 
hunters, taking care that the beans do not constipate tli8 bowels ; which must be ouviated by bran mixed 
with the other fooil, if such should be the case Bread is not necessary, but for tender delicate horses ; 
but every thing should be of the best. • 

6730. The day before a fiurse is to hunt it is common to treat him somewhat differently, but this 
is seldom necessary. It is evident he should be well fed, and that not late at night, that he may lie down 
early. Some feed in the morning, which others avoid, but when it is considered, as has been ftilly ex. 

f ilaincd (6404 i, how ill a horse bears fasting, it will be at once seen, that if very early in the morning, as 
ly five o’clock, he could be fed with a moderate quantity of corn wetted, it would tend to support him 
through the day. 

(i73J. On the return of a horse from hunting, the care bestowed on him should be extreme ; as on it 
depends the immediate recovery of his strength. If he have fasted very long, and particularly if he be 
disinclined to eat of himself, horn down a pint of ale, with two pints of thick gruel. No prudent sports, 
man will bring in a liorse hot : but if unavoidable accidents prevent this caution, let the horse be again 
led out for a fewmiiiutes, hooded and clothed; but he must nave fresh clothes when afterwards dressed. 
Encourage him to stale as quicklv as uossiblc, after which jiroceed to hand-rub him all over carefully, 
placing before him a little of the best hay well sprinkU^d with water If he refuse this, offbr him three 
quarts of very clean chilled water. When )>erfectly cleaned, let his feet be carefully examined, that 
stubs have not pierced them, or that his shoes have not been forced awry by over-rcaching, or by the 
suction of clayey ground ; or that thorns be not lodged in his knees, bucks, and sinews. After all these 
matters have been well attended tn, remove him from his stall to a loose box, well bedded up A loose 
box is invaluable to a hunter; it gives room for stirring to prevent the swelling of the legs; and is better 
than bandaging when it can be avoided, winch gives a disinclination to lie down. If the horJe tic uffhis 
food the next da^, give him a cordial ball (fVf. Pharm. 656S.) and a malt Mash, and afterwards a few cut 
carrots, which will assist to bring him round more speedily. 

Subsect. 3. Working and Management of Riding Horses. 

(HSSt. The working and managing of hachney or ridtkg horses include what is required for them os 

J ileasure horses for ordinary airings : and what they require when used for purposes of travelling or long 
ourneyings. It embraces also tneir stable management in general, with tlie proper care of horse and 
stable appointments : all which are usually entrusted to a servant, popularly called a groom, whose quail, 
fications should be, moderate size, light weight, activity and courage, joined with ex ti erne mildness and 
good temper; and above all, a natural love of horses, by which every thing required is done as a pleasure 
tor the animal he loves, and not as a taik for thqse he is indiflbrent ta 

6733. The hackney for gentlemen^s airings should be in high condition, because a fine coat is usually 
thought requisite; and Ime the groom ought to be diligent that he may keep up this condition by regu. 
larity and dressing, more than by heat, clothing, and cordials. Whenever his master does not use his 
horse, he must not fail to exercise him (but principally by walking) to keep up his condition, and to keep 
down useless flesh and swellings of the heels. The horse appointments are to be peculiarly brifrht and clean. 
I'he bridle should be billctted and buckled, that the bits may be removed to clean them without soiling 
the leather, which cleaning ought not to be done with rough materials, but flue powder and polishing. On 
the return from exercise, they should be wiped dry and then oiled. IVo pair of girths should be used, 
that a clean pair may always be ready, and the same ii' saddle cloths are used. • ^ 

6734. The preparation for, and the care qf a horse on, a journey involve many particulars which should 
not escape the eye of the master. The first is, Is the horse in hard travelling condition ? Next, Do his 
appointments all flt, and are they in proper order ? The bridle for Journeying should always be a double 
curbed one. The snaffle can be TidfiTcn with, certainly ; but the suaffle cannot do the work of the curb, 
in staying a horse, In saving him from the ground under stumbling or fatigue, or throwing him on his 
haunches, or in lightening his mouth. 'I'he bridle should not be new, but€ne to which the horse is ac- 
customed, It is of still more consequence that the saddle be one that the horse has worn before, and that 
fits him thoroughly. The girths should also be of Ule best materials to prevent accidents ; and if the saddle 
be liable to come forward, however objectionable the appearance, a crupper had better be used. Some 
days before a long journey is attempted, if the shoes are not in order, shoe the horse ; but by no means 
let it be done as you setoff, othcrwiK having proceeded on the journey a few miles, you fiiiil that one foot 
is pricked, and lameness ensues; or. If this Be not the case, one or more shoes pinch, or do not settle to 
the feet t all which cannot be so well altered as by your ow« smith. 

6735. It is always best to begin a long Journey by short stages, which accustoms the horse to continued 
exertion. This is the more particularly necessary it he have not been accustomed to travel thus, or^if he 
be not in the best condition. The distance a horse can perform with ease dei>ends grcatK on riro— • 

JfT 
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Lf^t carcassed horses, Fery young ones, and such as are low in flesh, require olUfn haittng, partiCUhiHy in 
hoi weather: horses in AilJ condition, above their work, and well carcassed, and such ai art flroni seven 
to tw or twelve years old, are bctteir when ridden a stage of fifteen or twenty miles, with a proportionate 
len^ ofbaiting time afterwards, than when baited often, with short stoppages # the state of the weather 
should also lie considered ; when it is very hot the stages should be necesaarily shorter. 

6736. To a prvwr consideration of the baiting times on a Journey, the physiology of digestion should be 
studied. (6400.) Fatigue weakens the stomach : when we ourselves arc tired^e seldom nave ifiuch incli. 
nation to eat, and fatigue also prevents activity in the digestive powers. To^llay these consequences, 
ride the horse gently the last two or three miles. If a handfiil of grass can be got at the road-side, it will 
wonderfully refresh ^our horse, and not delay you three minutes. In hot weather, let the horse have 


perhaps, he may stale, which also is very refreshing to him. iFinay be as wcU, in a flinty country, to take 
this miportunity of examining that no stones arc got into the feet likewise. 

6737. When a horse is brought into an ism from his journey, if he be very hot, first let him be allowed 
time to stale ; let his saddle be taken oflf^ and with a sweat knife draw the perspiration away ; then, with 
a rug thrown over him, let him be led out and walkeil in some sheltered place till cool, by which means 
he will not afterwards break out into a secondary and hurtful sweat : but by no means let an idle ostler 
hang him to dry without the stable. Being now dried, remove him to the stable, where let some good 
hay, sprinkled with water, be placed before nim ; if very thirsty, give three or four quarts of water now, 
and the rciruiinder in half an hour, and then let him be thoroughly dressed, hand-rubbed, foot-picked, and 
fOot-wabhed ; but by no means let him be ridden into water; or, if this practice is customaiy, and cannot 
be avoided, let it be not higher than the knees, and afterwards insist on th'i. legs being rubbed perfectly 
dry ; but good hand-rubbing and light sponging is better than washing. Having thus made him comfort* ' 
able, proceed to feed him with corn and beans according as he is used. 

6738. To feed a Hdrse when very hard ridden, or tf wenkiy and tender, it is often found useful to give 
bread, or bread with ale : if this be also refused, horn down oatmeal and ale, or gruel and ale. It Is Of 
the utmost consequence if the Journey is to be of several days* continuance, or if it is to consist of a 
great distance in otic or two days, that the baitings are suihciently long to allow the hone to digest his 
food : digestion does not begin in less than an hour, and is not completed in less than three ; consequently 
any bait that is less than two hours fails of its object; and such a horse rather travels on his former 
strength than on his renewed strength, and therefore it cannot continue. After a horse is fed he will 
sometimes lie down ; by all means encourage and if he is used to do it, get him a retired comer stall 
for the purpose. 

6739. The night baiting qf a Journeying horse should embrace all the foregoing particulars, with the 
addition of foot stopping ; and care that his stable be of the usual temperature to tliat to whiph he is ac- 
customed : and that no wind or rain can come to him. Give him now a full supply of water : if he has 
been at all exposed to cold, mash him, or if his dung be dried bv heat, do the same ; otherwise, let a good 
proportion of oats and beans be his supper, with hay, nut to blow on half the night, but enough only to 
affbrd^nutrlment. 

6740. When returned hotnefrom a journey, if it has been a severe one, let the horse have his fore 
shoes taken oil', and, if possible, remove him to a loose box, with plenty of litter; but if the stones be 
rough, or the pavement be uneven, put on tips, or merely loosen the nails of those shoes he has on; keep 
the feet continually moist by a wet cloth, and stop them at night if the shoes be left on ; mash him regu- 
larly, and if very much fatigued, or reduced, let nim have malt or carrots, and if possible, turn him out 
an hour or two in the middle of the day to graze : bleeding or physicking are unnecessary, unless the 
horse shows signs of Icar. If the legs be inclined to swell, bathe them with vinegar -and chambcrlyc, and 
bandage them up during the day, but not at night, and the horse will soon recover to his former state. 

SuusECT. 4. Horses in Curricles and Coaches* 

6741. In working and managing tufTscs in curricles, two-wbecled chaises, and similar eases, great feeling 
and nicety is required, not to overload or overdrive the animal; to see^hat the weight is duly propor- 
tioned between the wheels and horse’s back, and that the harness does not pinch ; but no directions on 

this head can be of much 
use, unless the driver be a 
humane and considerate 
person, and one who sets a 
just value on the services of 
the noble animal committed 
to him. In Russia, the 
drivers of two-wheeled car- 
riages, as droscheys, sledges, 
and others, corresponding to 
our gigs knd curricles, have 
a barbarous custom ofteach. 
iiig the horses to turn rouriil'* 
their heads, the one to the 
left, and the other to the 
right {Jig. 8.W.), the sight qf 
which is very offensive to « 
stranger, 

G74S. In working and managir^ coach horse.., the same attention to grooming In all its departments is 
required as for saddle horses. Coach horses should never be brought into full work before they are five 
oars old : when well fed on hard food, they may be worked at an average of thirty miles a day at twice 
riLgeAcral they should not be longer than nve or six hours in the yoke at a time I^eir principal meals 
should be In the morning and after their work is over for the day, as the action of trotting fhst materially 
impedes digestion. 

f SuBsxcT. 5. Working of Cart, Waggon, and ^drm Horses* 

6743. In working and managp^ cart and waf^on horses, a similar attention is requbite as for coach 
horses, though perhaps in a somewhat leas degree, the animal being hardier. 

€744. The worJdf^ and managing qf /amt horses includes the age at which they are put to work, the 
quantity of work they should perform, and their feeding and general management 
6715. The age at which horses are put to full work, in the l^tours of a Jarrn, is usually when four or 
live years oM, according to the nature of the soil, and the numbers of the team i but they are always 
understood to be able to pay for their maintenance after they are three years old, by occaslcmal work 
in ploughing and harrowing. Brown thinks it probable the^ might be put to work at four years (dd,were 
the same attention paid to their breeding ancUyearing that Is paid to cattle and aheepi 
6746. The work which a farm horse ought to perform is evidently a question of circumstances, which 
does nbt admit of any precise schution ; a two-horso plough may, on an average, work about an flngUah 
acre a day throughout the year ; and, in general, according to the nature of the sdl. and the labour that 
‘ has been previously bestowed on it, a pair of tiorsu?, In ploughing, may t^^vel dally from tm co fifteen 
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mileiij overcoming a degrer of reelrtance equal to flrom four to ten hundred weight. On a well umde 
rpad> the same horsei will draw about a ton in a two. wheeled cart for twenty or tw^nty>flve milei eveor 
day i and one of the better sort. In the slow movement of the carrier or waggoner, commonly draws this 
weight by himself on best turni>ikc roada In some places horses are ia the yoke, when tiie length of 
the dav iiermits/ntne bolirs, and in others ten hours a day ; but for three or four months in winter, only 
fi’qm Hve to eight hours. In the former seasau they are allowed to feed and rest two hours from mid-day, 
and in the latter they have a little com on the field, when working as long as tlierc is day light, but none 
if tliey work only five oi^ six hours. {Stip. Enc. Bnt. art Agr.) 

67^7. T^he feeding effarm horees is a subject of great agriciiii ural importance, and has excited consider, 
aldjp discussion among speculative agricullurUts, whp have generally urged the great expenses attending 
it as an argument against horses,^ favour of oxen. Others, without preferring lixon to horses, hav^ 
instead of corn and hay, pro^iosed to feed them on roots, leaves, whins, and even haws from the hedges. 
The latter have been given in large quantities by West of Hampshire, and, it is said (Complete Fm-mer, 
art Tcam)f were found to answer, 'niabhoiscs as well as men may live on very inferior food is evident ; 
but that either will be able to perform their work umfer such treatment, as well as if they were properly 
nourished, is contrary to reason and experience. It is observed by the judicious writer so often quoted, 
tliat hors(‘s can never perform their labour, according to the present courses of husbandry, on carrots, 
turiiiiis, potatoes, or other roots alone, or as their chief food. They will work and thrive on such food ; 
but tn^ will work as much more, and thrive as much better, with oats or b<‘ans in addition, as fully to 
repay the difibrence in expense. One of the three 'meals a day, which farm horses uhuully receive, may 
consKst of roots j and a few of them, every twenty-four hours, arc highly conducive to the he.iUh'Of the 
animals : but we have never had occasion to see any horse work regularly throughout the year, in the 
way they are usually worktd in the best cultivated districts, without an allowance of at least an English 
peck of oatSjbr mixed oats and beans, daily, less or more at particular pcriutls, but rather more than this 
quantity for at least nine months in tfic year. 

(T748. Brown does not approve of giving much grain to young horses, thinking it expensive, and not so 
conducive to their health as when they arc supported on green food. In tlic winter and spring months, a 
few turnips arc eminently beneficial to young horses, by keeping their blood in gooil order, swelling their 
bone, and hastening their growth. A plcntiflil supply of grass in summer ought always to be allowed, as 
their condition through the winter depends greatly upon that circumstance. It is an object deserving of 
attention, that flesh once gained ought never to be lost, but that every animal whatever should be kept in 
fi progressive state of improvement, and not sutibred to take a retrograde course, which afterwards must 
bp made up by extra feeding, or a loss be sustained, in a direct pro^ioitiun to the degree of retrograciatiou 
that has actually occurred. 

0749 The lcnnnc&5 of a farmer's working cattle^ and 4heir reluctant movements, clearly mark bis un- 
prosperous condition. I'liere arc particular operations, indeed, such as lunup-sowmg, seeding, fallows, 
liarvcbt-work, &.c , which require to be executed with so great despatch in our vari.able climate, that lyi. 
usual exertions are often indispensable. At these times, it is hardly possible, by tl\e richest food and the 
inosjt careful treatment, to prevent the animals from lobing flesh, sometimes even when their spirit and 
vigour are not piTcejitibly impaired. Such labours, however, do not continue long, and sliould always be 
followed by a coircbponding period of indulgence. It is x>>'^rticularly dangerous and unprofitable to begin 
the spring labour with horses worn down by bad treatment during winter. \,Sup Enc, Brit, art Agr.) 

(57 O. Donatilson obscrvcb, that the coarse garbage with which farm horses are commonly stuffed, profit- 
ably or otherwise, is the real cause of the f ViMiuent occurrence among tiicm of blindness, grease, and colic ; 
more particulaily the last, which, with care, might be prevented from hapjiening so frequently. The 
remedy lies in physic, once or twice a year ; either the regular aloctic dose, or salts given in pails of warm 
water, or sulphur and cream of tartar ; one third of the latter mixed in the corn. All horses kept in the 
stable become, more or less, intcnuilly loaded ; and it is an error to suppose cart-horses arc nut equally 
benefited with others by purging physic. 

6751. The cleaning and dressing ^ farm horses was formerly very little attended to ; but at present its 

imiMiitancc to the health of the animal is better understood. Donaldson recommends that the hods, legs, 
bend of the knee, and hock, the twist under the flanks ; in short, all parts out of sight, of cart horses, 
whilst standing in the house, should lie kept perfectly free from dirt and scurf, and the skin supple ; the 
parts more in sight will take care of themselves. In a deep country, it is much the better practice, not- 
withstanding the prejudice to the contrary, to trim their legs coach-horse fashion. It is now well under- 
stuul, the editor of The Farmer's Magazine observes, that the liberal use of the brush and thcaurrycoinb 
twice a day; frequent but mwlerate meals, consisting of n due prcqiortion Of succulent joined to more 
solid food; abundance of fresh litter, and great attention to method and cleanliness, arc as hidi8i>ensable 
in the st.ible of a farmer (as far as is consistent with a just regard to economy) as they have always licen 
held tube in the treatment of horses kept for pleasure. Good dressing, with all well informed anu atlen. 
tive men, is consideied to be no less necessary to the thriving of the horses than good feeding ; according 
to a common expression, it is equal to half their food. > « 

6752. The general management qf farm horses in the improved districts qf the north may be presented 

as a good example There, for about four months in summer, horses arc fed on pastures ; or on clover 
and rye-grass, and tares cut green, and brought home to the stable or fold-yard ; the latter mdtbod being 
by far the ma*<t economical and advantageous. For the other eight months, they are kept on the straw of 
oats, beans, and )>eas, and on clover and rye-grass hay. As soon* as the grass faiKs towards the end of 
autumn, they have hoy for a few wecksygind when the days become so short as to allow of no more thkn 
from six to eight hours* work, they are very generally fed with different kinds of straWi according to the 
circumstances of the farm : in the month of March they arc again put to hay till the grass is ready for 
iK'iiig cut. Throughout the year they arc alluweil more or less corn, when constantly worked ; and 
during the lime they are on dry fodder, particularly when on straw, they have potatoes, yams, or Swedish 
turnips, once a day, sometimes boiled barley, and, in a few instances, carrots. A i>urtion of some of the&o 
roots Is of great iiniKirtance to the health of horses, when succulent herbage is first exchanged for hay at 
the end of autumn ; and it is no less so towards the latter end of spring, when hay l)u» become sapless, and 
the labour is usually severe. At these two periods, therefore, it is the practice of all careful managers to 
give all ample allowance of some of these roots, even thougli they should be withheld for a fcwc'oqj^s 
during the intermediate period. ^ 

6753. The quantity of these different articles qf food must de|>end on the size of the horses, and the 
labour they iierfonn ; and the value upon the prices of diflbrent seasons, and, in every season, on the 
situation of the farm with rcspec^o gnarkets^ particularly for hay and roots, which bring a very different 
price near large towns, and at a few miles distant. It is for these reasons that the yearly expense of a 
horse’s maintenance has been estimated at almost every sum, fiami 15/. to 40/* But it is only necessary to 
attend to the expense of feeding horses that are capable of performing the labour required of them, under 
the most correct and spirited management. Such horses are fed with oats, sometimes with beans, three 
times a day, for about eight months ; and twice a day for the other four, when at grass ; and, at the rate 
of eight feeds per busbeh each horse will cat fifteen quarters of oats, or twenty btiJls Linlithgow measure 
in the yter. When on hay, he will require about one stone of twenty-two pounds mon-dnpoise daily, and 
five pounds more if he does not get roots. One English acre of clover and ryc-grass, and tares, may be 
necessary for four months’ soiling ; and a quarter of ^ acre of potatoes, yams, or Bwedisli turnips, during 
the eight mouths he is fed with hay or straw. The use of these roots may .idinit of a bniall diiiimution of 
tlie quantity of corn in the winter months, or a iiart of it may be, as it^ilmost always is, of an Inferior 
qualUjb 
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675i, The etpente qf feeding a horte throughout the gear nuty therefore be estimated, In regard to quan. 
lity, as follows : — 

0«t», iftMa quurtm. Straw for other four menlht, half the price 6t hw. 

SoUlnitf one aero of elo«er and rye-gntat, and tarea. Potatoea, yanu, or Swedbh tum^, i acre. 

H» October and Norember, March, April, and 4v. art. Agr.' 

May, 1^ ton. 

6755. The extent qf land required/or a horte*s maintenance^ supposing the soil to he of a medium quality t 
may be about five acres ; that is, fur oats three acres, sothng one, ana one more for hay and roots. On 
rich soils four acres will be sufficient ; but on pour soils, and wherever horses are kept at pasture, the pro- 
duce of six acres and a half, or seven acres, will be consumed by one of them, when work^ in the maimer 
already mentioned. The straw of about two acres must be allowed for fodder and litter, the last of which 
has not been stated above i because, at a distance from towns, what is allowed for litter must, at any rate, 
be converted into dung, if sixty acres, therefore, should be assumed as the average extent of land that 
may be kept in cultivation by two horses, according to tlic best courses of modern husbandry, the produce 
of ten acres of this will be required fur their maintenance ; or, a horse consumes the produce of one acre 
out of every six which he cultivates, according to a four or six years* course, and something more than 
one acre out of every five which he ploughs annually. (General Report qf Scotland, vol UL p. 192.) 


Chap. II. 


The Ass. — E'quus Aslntcs L. Ane, Fr. ; Esd, Gcr. ; Asnot Span. ; and Asino, Ital. 

6756. The ass is n native of the mountainous deserts of Tartaiy, of Arabia, Persia, 
and other parts of the Asiatic continent ; and at present is very generally domesticated 
throughout most civilised countries. The wild ass feeds chiefly on the most saline or 
bitter plants of the desert, as the kalis, atriplices, chenopodium, &c. ; and also prefers the 
saltest and most brackish w'ater to that which is freish. Of this the hunters are aware, 
and usually station themselves near the ponds to which they resort to drink. Their 
manners greatly resemble those of the wild horse. They assemble in troops tinder the 
conduct of a leader, or sentinel ; and are extremely shy and vigilant. They will, how- 
ever, stop in the midst of their course, and even suffer the approach of man, and then 
dart off with the utmost rapidity. They have been at all times celebrated for their swifV- 
iiess. Their voice resembles that of the common ass, but is shriller. 


6757. The excellencies and defects qf the common ass have amply engaged the lively pens of several 
descriptive writers on the history of animals ; and of none with more happy effect than those of the 
eloquent Buffbn, and the ingenious Abb^ la Pluche. The ass, in his natural temper, is humble, patient, 
and quiet, and bears correction with firmness. He is extremely hardy, both,with r^ard to the quantity 
and quality of his food, contenting himself with the most harsh and disagreeable herbs, which other 
animals will scarcely touch. In the choice of water he is, however, very nice; drinking only of that 
which is perfectly clear, and at brooks with which he is acquainted. Ho is very serviceable to many 

C ersons wno are nut able to buy or keep horses ; especially where they live near heaths or commons, the 
arrenest of which will keep him ; being contented with any kind of coarse herbage, such as dry leaves, 
stalks, thistles, briers, chaff, and any sort of straw. He requires very little looking after, and sustains 
labour beyond most others. He is seldom or never sick ; and endures hunger and thirst lunger than most 

other kinds of animals. The ass may be made 


use of in husbandry to plough light lands, to 
carry burdens, to draw in mills, to fetch water, 
cut chafl‘, or any other similar purposes. The 
female (fig. 851 ) is also useful in many cases 
for her milk, which is excellent ; and she might 


be of more advantage to the farmer if used, as 
in foreign countries, for the breeding of mules. 
The skin of the ass is extremely hard, and 
verv elastic, and is used for various purposes ; 
such as to cover drums, make shoes, or parch, 
ment. It is of the skin of this animal that the 
Orientals make the fagri, or, as wc call it, sha. 
green. The milk of the ass is the lightest of all 

milks, and is recommended by medical men 

to persons of delicate siomaths ; the flesh, and the hair of th^tail and mane, ai» used as those of the 



67.58. The ass attams his full growth in three or four years, and may then be put to work. Like the 
horse, he will live to 25 or 90 years : it is said the female lives longer than the male; but, perhaps, this 
happens from their being often phegnant, and at those times having some care taken of them, Instead of 
which the males are constantly worn out with fatigue and blows They sleep less than the hone* and do 
not lie down to sleep, except when they are exceedingly tired. The male ass also lasts much longer tl^ 
the stallion ; the older he is, the more ardent he appears ; and, in general, the health of this Mimal is 
much better than that of the horse ; he M less delicate, and not nearly so subject to maladies. Ophthal. 
mia.C'hich may be reckoned among the indigenw of the cultivated horse, is almost unknown to the ass. 
Contraction of the feet also is very seldom observed in him. 

67!®. The dti^ent breeds or races qf the ass are much less known than those of the horse; blouse in 
this covntiv they have not been taken the same care of, or followed with the same attention, rravellers 
InfemU UAtnat there are two sorts of asses in Persia: one of whichjielng slow and heavy, is used for bur- 
dens ; and Oie other is kept like horses for the 
saddle. The latter have smooth hair, cany their 
heads well, and are much quicker in their motion ; 
but when they ride them they sit nearer the but- 
tocks than when on horseback. They are dressed 
like horses, and like them are taught to amble ; 
and they cleave their nostrils to give them more 
room for breathing. A^oordlng to Dr. Rusfell, 
there are two sorts in Syria, one of which is like 
ours, and the other very large, with remarkably 
long ears ; pat both kinds are employed for the 
purpose of carrying buedena and sedan cliaixa 
Ifig. 858.) ^ . 
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THE MULE AND j^INNY. 

^730. In breeding/rom tba ast, the aame general rules should be attended to as in the horse breeding. 
The male asi will procreate at the age of two and a half years, and the female still earlier, llie «talU<ui 
ass should be chosen from the lar^t and strongest of his species ; he must at least be thiee years old, 
but should not exceed tens his Ten should be long, his body plump, head long and light, eyes brisk, 
nostrils and chest large^ neck long, loins fleshy, ribs broad, rump flat, tail short, hair shining, soft to the 
touch, and of a deep grey. Those are reckoned the best shaped that are well squared, have large eyes, 
wide nostrils, long necks, . broad breasts, high shoulders, a great back, short tail, the hair sleek, and of a 
blackish colour. 

6761. The best time for coverfng is from the latter end of May to the beginning of June, nor must the 
female be hard worked whilst with foal, tor fbar of casting i but Uie more the male is worked, in moder- 
ation, the b^ter be will thrive. She brings forth her toal in about a twclvcraonlh, but, to preserve a 
good breed, she should not produce more than one in two years. She should be covered between the 


0ijfiici*iuit:B jjiiiiw : aiiup wiicu ii. fiua iuikul hCHip u siiuuiii in: lurni 

winter, it must then be fed at times, till it be able to shift for itself. 

6762. The ass may be broken and trained at the end of the second year ; but should (iiot be worked sooner 
than the third year. Breaking is easily effbeted when two years old, or it may be let alone still longer, as 
till three years. It is easily done by laying small weights on his back, and increasing them by degrees ; 
then set a boy upon him, and so increase the weights as may be proper, till they are sufficiently heavy. 

676J. The age of the ass is known by his teeth in the same manner as the horse. At two years and a 
half old, the flrst middle incisive teeth fall OU^ and the other on each side soon follow ; they arc renewed 
at the same time, and In the same order. 

6764 The anatomy and physiology of the ass do not differ from those of the horse essentially. The 
concha cartilages of the ears are, however, considerably more elongated ; the spinous processes of the 
dorsal vertebrae forming the withers are less extensive ; and tlic lioncs of the extremities in general are 
less angularly placctl, from whence results his inferiority m speed. It is also to the unbending linos of 
tbe siHiie, that his motions are rendered so uneasy to a j^rson placed on the middle of his back. Some 
S£)ccialty occurs in the feet, which, like the horses of and climes, arc small and upright His laryngeal 
sonorous sacs and edrdse vockles are not altogether like those of the horse, from whence his aptitude to 
bray instead of neighing. 1 n the ass there are three laryngeal sacs as in the horse j but instead of a wide 
opening into them, there is a small round hole, and the interior site is a real bag of considerable sixa In 
the horse there is also, at the commissure of the cordic vocales, a slight membranous fold not visible in 
the ass. These organs in the mule are conyioundcd of these forms. Braying appears produced through 
the mouthi whereas neighing is principally edbeted by the nose. There is a hollow membranous cavity 
at the back of the mouth that is greatly assistant to tms trnmpet.Iikc noise^ which is cflTcctcd by convuL 
sivcly displacing the vblum palkti by alternate inspirations and expirations. 

676.‘j. The diseases of the ass, as far as they are known, bear a general resemblance to thoso of the horse. 
As he Is more exposed, however, and left to live in a state more approaching ,to natural, he has few 
diseases. Those few, however, are less attendoit to than they ought to be ; and it is for the veterinary 
liractitioner to extend to this useftil and patient animal the benefit of his art, in common with those of 
other animals. The ass if seldom or never troubled with vermin, probably from the hardness of its skin. 

6766. The ass is shod with a narrow web, and with heels projecting beyond the heel of the foot, and 
slightly turned up, for he seldom overreaches ; but much care is required in using sinnll nails, and in very 
carefully driving them. The hinder shoes diffbr little from thoso useil for the fore feet. 


Chap. III. 


The Mulo and Hinny, Hybrids (tf the Horse and Ass. 

6767. The mule (K'quus Astnvs var. y ^Julvs L. Grand Mulct Fr. ; Grosser 
Maulesscl, Ger, ; Muhf Span, and Ital. ) is the hybrid produce of an ass witA a mare ; 
having a large clumsy head, long erect ears, a short mane, and a thin tail. 

6768. The hinny {ISt'quus A^nus, var. 8 Hinnus L. Bardeau or Petit Mulet, Fr. ; 
Kleiner Maulesselj Ger. ; Mulo, Span, and Ital.) is the hylmd produce between the slie- 
ass and a stallion ; tbe head is long and thin, the ears are like those of a horse, the mane 
is short, and the tail is well filled with hair. The hinny is much less common than the 
mule ; because, being less hardy and useful than the other, he is never cultivated. 

6769. The mulct commonly so called, is much vafued for the saddle, and for drawing 
carriages in Spain, Portugal, Itajy, and the East, and in tbe warmer parts of America. 
In those countries where great attention is paid to the breed, it is as tall as the horse, 
exceedingly well limbed, but not so handsome, especially about the head and tail. These 
aniifrals are mostly sterile ; some, indeed, have thought that they are altogether incapable 
of producing their kind ; but some few instances have occurred in which female mules 
have had foals, and in which even th<' male has impregnated females both of the ass and 
horse specie^, though such instances are exceedingly rare. 

6770. The mules made use of in the southern parts qf Europe are now brouglit to an ostoiiuhing^ctllec- 
tion as well as great size. {fig. 853.) They ore usually black, strong, well-llmbcd, and large, being mostly 
ti^ out of fine ^nish mares. They are sometimes fifteen or sixteen hands high, and tlje best of 
them worth forty or fifty pounds. No creatures are so proper for large burdens, and none so sure, 
fbot^. lliey are much stronger Tor dt aught than our horses, and are often as thickset as our dray, 
horses, and will travel several montlis t.)gethor, with six or eight hund^ weight upon their backs. 
Some friink it surprising that these animals are not more propgated herd; as they arc so much hardier 
and atroi^r than horses, less subject to diseases, and capable or living and working to twice the age of a 
horse, 'raose that are lined in cold countries are more hardy and fit for labour than thoso bred in hot ; 
and those which are light made are fitter for riding than horses, as to the walk and trot) but they are 

to gallop rough : though these do it much less than the short-made ones. The general complaint 
made against them is, ^at they kick and aiqp stubborn ; but this is owing to neglect in breeding them, for 
they are os gentle as norset in cxiuntries where they are bred with proper care 

6771. In the breeding ^ mules, mares that are of a very^arge breed and well made should be employed. 
They should be young, full of lito, large barrelled, but smalllimbed. w^th a moderatc.siaed head, and a 
good forehand. It is Jbund of advantage to have the foals from tfic time of tbeir being dropped often 
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haruiled, to make them gentle: it prevents their hurting themselves by skittishnees and sudden frights} 
and they are much easier broken at the proper age, ana become docile and harmless, having nothing of 

that vicioininess which is so 
commonly complained of in 
I these animals. They may be 
broken at three years old, but 
should never be permitted to 
do much hard work till four, as 
they are thus secured Arom 
being hurt by hard lfax>ur, till 
they have acquired strength 
enough to bear it without in- 
jury. An expert breeder of 
these animals found, that feed, 
ing them too well while young, 
was not only incurring a much 
larger expense than was any 
way necessary, but also made 
them wonderfully nice and de- 
licate in their appetites ever 
after. He therefore contented 
himself w^th giving them food 
enough to prevent their losing 
flesh, and to keep up their 
gvrwth without palling their 
appetites with deiicacics, or making them ovcr.fat : he also look care to defend them from the injuries of 
the weather by allowing them stabTe.roora, and good litter to sleep on, besides causing them every day to 
be well rubbed down vdth a hard wisp of straw by an active groom. This was scarcely ever omitted, 
particularly in cold, raw, wet weather, when they were least inclined to exercise themselves. When 
three years old, mules are proper for use. 

6772. The shoe for the mule is by some made not unlike the bar shoe before, and the 
common shoe behind ; by some both fore and hind shoes are made to project considerably 
beyond the toe, under nn idea of increasing the points of contact with the ground : but 
the most usual shoe fs one formed betweefi the usual horse and ass shoe. 



Chap. IV. 

Neat or Horned CoWc 11(^5 L. ; Mammalia Pccora L., and JiuniindletE Cuv. BC'lcs 

d come, Fr. ; Vu‘h, Ger. ; Ganado, Span. ; and liesliame, Ital. 

6773. The neat or horned cattle used in agriculture are included under two species of 
Bob } the B* Taurus or ox, and the B. /mbulus or buflalo j the latter less used in 
Britain than on the Continent and in other countries. These animals arc more univer- 
sally used as beasts of draught and burden than the hoise, and Iiavu the additional ad- 
vantage of furnishing excellent food and other valuable products. Theic is scarcely a 
country in which the ox or the buffalo is not either indigenous, or naturalised and culti- 
vated ; while in many parts of the world the horse is either wanting, or reserved for the 
purposes 6f war or the saddle. 

Sect. I. The Ox. — BJj Taiirus L. ; Ochs, Ger; Bacuf, Fr. ; Buey, l^an. ; and 

Bve, Ital. 

6774. Tlte male ox is thelijull {Taureay, Fr. ; Slier, Ger. ; Toro, Span, and It®i) and 
the female the cow ( Vache, Fr. ; Auh, Ger. ; and Voca, Span, and Ital.). The bull and 
cow inhabit various parts of the world, and, os already observed, are domesticated every 
where. In most countries, how'evcr, they are-the mere creatures of soil and clifkiate, the 
same attention in breeding and rearing that is bestowcfj on the horse being withheld ; the 
natural habits little restrained or the form little improved for the purposes of milking, 
fattening, or for labour. It is almost exclusively in Britain that this race of animals has 
been ameliorated so as to present breeds for each of these purposes, far superior to what 
are to be found in any other country. Notwithstanding this, however, much certainly 
remains to be known regarding the iiu .iment afforded by different kinds of herbage and 
roots ; the quantity of food consumed by different breeds, in proportion as well to their 
wgfglft at the time, as to the ratio of their increase ; and the propriety of employing large 
or small animals in any given circumstances. Even with' regard to the degrees of im- 
provement made by fatting cattle generally, from the consunt^ption of a given weight of 
roots or herbage^ no great accuracy is commonly attemptiKl ; macl^'nes for weighing the 
cattle tliemselve$,^aiid tl^ir food, from time to time, not being yet in general use in any 
part of Britain. We shall consider this valuable familv ^ to variety, criteria, breeding, 
earing, feeding, working, fattening, and milking; the manufacture of milk will be 
rcated of in a succeeding ch ipter. 

^ SuDSScT. 1. Varieties and Breeds (f the Bull. 

^5. The varieties of the wild ox are the h<^a«u8 and the biaon {Jig. 112.) ; the first with a long mane, 
ai^ the last with a gibhoiu back.^ They inhabit the woods in Madagascar and many other countries of 
the East i and the bison is even said to be found in Poland. 
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6776 The varieties qf the Enrvpean cow^ according to Alton, are innumerable The uliaticy of their 
nature is such, that they have been formed into many diversities of shape, and various qualities have been 
given them, very difforent foom the original stock. The urir, or cows of Lithuania, arc almost as large 
as the elephant ; while some of those on the Grampian hillsj|re little above the size of a goat ; and cows 
are founcl of every diversity of size between the one and Uic other. They arc not less varied in their 
shapes. The bison, which is'a species of the cow family, and which readily propagates with our cows, 
wears a strong shaggy mane, like the lion ; a lllard, like the goat ; as much hair under its neck and breast 
as covers its fore legs ; a huino upon its shoulders, nearly as large as that lyorn by the camel (sometimes 
forty or fifty pounds in weight), with a tail that scarcely renrhes the top of its buttock ; and it resembles 
the lion much more than it docs our domesticated cows, or other varieties of Its own species. (At /on.) 

6777. The diversity qf qualiiies in the cow faintly is also very gnat Our cows are so grovelling and 
inactive, that they scarcely know the road from their stall to their pasture ; while those of the Hottentt^ 
are so tractable as to be intrusted with the cha^ of other animals^ and keep tliem IVom trespassing On 
the fields of grain, or othenforbidden ground, l^ey also fight their master’s battles, and gore i)U enemies 
with their horns. Our dairy cows are so reeb)« and inactive, that they^arc hurt by travelling twice a dOy, 
even slowly, one mile from the byre to their pasture; while those of Tartary arc used as rming anim^, 
and in drawing carriages. Those of Hindostan draw die coaches, and maintain their rates with horses at 
the foil trot ; and the Hottentots teach their cows to hunt down the elk antelope. Cows of the wild 
neglected breed can with difficulty be removed from one enclosure or one hill to another ; while those on 
whom due attention has been bestowed arc docile, and submit to perform all sorts of labour. Some cows 
will yield upwards of twenty Scots pints of milk per day, while others will not give so much in ten, jierbaps 
not in twenty days. These are not so many difibrent species of animals, but all of them one and the same 
species, all capable of generating with each otiicr a perfect offtpring. All these varieties have been formed 
from the parent stock, partly by the diversity of soil and climate, or other accidental or adventitious cir. 
cumstances; and parUy of late by human skill and industry. (Dairy Husbandry, p. 17.1 

677S. The varieties qfthe ruliivated ox are the European, Indian, Zebu. Surat, Abyssinian, Madagascar, 
Tinian, and Aftican. From the European variety have been formed the dififwent breeds cultivated in 
Britain. They are very numerous, but we shall only notice such as arc In most esteem. These diffierent 
breeds are generally distinguished by the length or flexure of their horns ; by the absence of horns ; by 
the districts where they are supposed to have originated, or in which they abound, or exist in the greatest 
purity i or by Uie name of the breeder. 

6779. The long-homed or Lancashii e bt eed qf cattle (fig 8.S1..) is distinguished flrom others by Uie lengtli 
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of their horns, the thickness and firm texture of 
their hides, the length and closeness of their hair, 
the large size of their hqpfs, and their coarse, 
leathery, thick necks : they^are likewise deeper in 
their fore quarters, and lighter in their hind quar. 
ters, than most other breeds; narrower in thtir 
shape, less in point of weighkihan the short horns, 
though better weighers in firoportion to thcirsize; 
and though they give considerably less milk, it is 
i>.ad to aflbrd more cream in proportion to its quan* 
tity. They arc more varied in Iheir colour than any 
of the other breeds ; but, whatever the colour be, 
they have in general a white streak along their back, 
which the brccilers term finched, and mastly a white 
spot on the inside of the hough. (Cu/lcy, p. &3.) In 
a general view, this race, notwithstanding the sin. 
gular efibrts that have been made towards its improvement, remains with little alteration ; for, excetit in 
Leicestershire, none of the subvarieties (which difTcr a little in almost every one of those counties where 

the long horns prevail) have undergone 
any radical change or any obvious im- 
provement The improved breed of 
l.«icestcr8hirc (Jiff. 85.'!.) is said to have 
been formed by Webster, of Cauley, near 
Coventry, in Warwickshire, hy means of 
six cows brought fTom the b^ka of the 
Trent, about the beginning of the present 
century, which were crossed with bulla 
ftom Westmoreland and Lancashire. 
Bakcwell of Dishley, in I.«icestershire, 
afterwalrdB got the lead as a breeder, by 
selecting fVom the Cauley stock ; and the 
stocks of several other eminent breeders 
have been traced to the same source. 
(Matthars Midland Counties, vol 1. 
p 318) 

6780. The short-horned, sometimes 
called the Dutch breed (Jiff. 856.), is 
known by a variety of names, taken flrom 
the districts where they form the prin. 
cipal cattle stock, or where most atten- 
tion has been paid to their improvement : thus, difTerent families of this race arc distinguished by the 
names of the Holdarness, the Teeswater, the Yorkshire, Durham, Northumberland, and other breeds. 

SJj/y The Teeswater breed, a varie^ of short horns, 

established on the banks of the Tecs, at the head of 
the vale of York, is at present In the highest cstl. 
mation, and is alleged to be the true YoWtsbJrc 
short-horned breed. Bulls and cows ftom this sto^, 
purchased at most extraordinary prices, are spread 
over all the north of England, and the border coun- 
ties of Scotland. Thd bone, head, and neck of these 
cattle are fine ; the hide is very thin ; the chine 
foil ; the loin broad ; the carcase throughout large 
and well fliihioncd ; and the flesh and fatting quality 
equal, or perhaps superior, to those of any other 
large breed. The ehoiuhorns give a 'greater quaiu 
tity of milk than any other cattle ; a cow usually 
yielding twenty-four quarts of milk per day, making 
three firkins of butter during the grass season : 
theiiftKilours are much varied, but they are generally 
red and white mixed, or what the breeders call flecked. The heaviesj and largest oxen of the shorL 
horned breed, when properly fed, victual the East India ships, as they produce the thickest beef, which, 
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by retaining its Juices, is the best adapted for such long voyagea Our royal navy should also be victualled 
from these j but, from the Jobk made by contractors, and from other abuses, it is feared our honest tare 
are often fed with beef of an inferior quality ; however, the coal ships from Newcastle, Shields, Sunder, 
land, ftc., are wholly surolied with the beef of these valuable' animals. These oxen commonly weigh from 
dOtoKX) stone (14 lbs. to the stone) ; and th^ have several times been fed to 120, 190, and some particular 
ones to imwards of 150 stone, the fore. quarters only. {CuUg^, p. 48.) 

6781. in comparing the breeds qf long and short horrSrl cattle^ Cullcy observes that the long.homs 
excel in the thickness and Arm texture of the hide, in the length and closeness of the hair, in their beef 
being ftner.grained, and mofe mixed and marbled than that ot the short.horns, in weighing more in pro- 
portion to their size, and in giving richer milk : but they are inferior to the short-horns, in giving a less 
ejuantity of milk, in weighing less upon the whole, in affording less tallow when killed, in being generally 
Mower feeders, and in being coarser made and more leathery or bullish in the under side of the neck. In 
few words, says he, the long-horns excel in the hide, hair, and quality of the beef; the short-homs in the 
quantity^ of beef, tallow, and milk. Each breed has long had, and probaMy may have, its particular 
advocates ; but if he may hazard a conjecture, is i^not probable that both kinds may have their partlwlor 
advantages in diSbrent situations? Why not the thick tirm hides, and long close.set hair, of the one kind, 
be a|>rotection and security against those impetuous winds and heavy rains to which the west coast of 
this island is so subject ; while the more regular seasons and mild climate upon the cast coast are more 
suitable to the constitutions of the short-homs. 


6782. The middle-homed breeds comprehend, in like manner, several local varieties, of which the most 
noted are the i)eiK»ts, the Sussexes^ and the Herefords; the last two, according to Culley, being varieties 
or the Arst, though of a greater size, the Herefords being the largest. These cattle are the most esteemed 
of all our breeds for the draught, on account of their activity and hardiness ; they do not milk so well as 
the short-horns, but are not dcAcient in the valuable property of feeding at an early age, when not 
omploy^ in labour. 6* 

0783. The Devonshire cattle {fig. 857 ) are of a high red colour (if any white spots they reckon the breed 
0^7 j < impure, particularly if those spots run one into another^ 

' J J with a light-dun ring round the eye, and the muzzle of 

the same colour, Ane in the bone, clean in the neck, 
horns of a medium length, bent upwards, thin-faced, 
and Ane in the chops, wide in the hips, a tolerable 
barrel, but rather Aat on the sides, tail smalt, and set on 
very high ; they are thin-skinned, and silky in handling, 
feed at an early age, or arrive at maturity sooner than 
most other breeds. p. 51.) Another author 

oliserves, that they are a model for all persons who 
breed oxen for the yoka {Parkinson on Live Stocky 
vol. i. 112.) The weight of the cows is usually from 
SO to 40 stone, and of the oxen from 40 to 60 ; the North 
Devon variety, in particular, from the Aneness in the 
grain of the meat, is held In high estimation in Smith, 
held. {Dickson's Practical Agriculture^ vol ii. p. 120 ) 
6784 Lawtence says that the race of red cattle of North Devon and Somerset is doubtless one of our 
original breeds, and one of those which liavc preserved inost of their primitive form : the excellence of 
this form for labour is best proved by the fact, that the fashionable substitution of horses has made no 
progress Vn the district of these cattle, by their high repute as feeders, and for the superior excellence of 
their beef, which has been acknowleiiged for ages. They are, he says, the speediest working-oxen In 
England, and will trot well in harnc«s ; in point of strength, they stand in the fourth or Afth clasa They 
have a greater resemblance to deer than any other breed of neat cattle. They are rather wide than middle, 
horned, as they arc sometimes called ; some, however, have regular middle.horns, that is, neither short 
nor long, turned upward and backward at the points. As milker#, they are so far inferior to both the long 
and short horns, both in quantity and quality of milk, that they arc certainly no objects for the regular 
dairy, how’cver pleasing and convenient they may be in the private family way. 

6785. The Sussex and Herefordshti e cattle {Jig. S58.) are of a ilecp red colour, with Anc hair and very thin 

hides; neck and head clean, the face 
usually white; horns neither long nor 
short, rather turning up at the points; in 
general, th^ arc well made in the bind 
quarters, wide across the hips, rump, and 
sirloin, but narrow in the chine ; tolerably 
straight along the back, ribs toO Aat, thin 
in the thigh, and bone not large. An ox, 
six years old, will weigh, when fat, from 
GU to IfjO stone, the fore-quartera gene, 
rally the heaviest : the oxen are mostly 
worked from three to six years old, some, 
times till seven, when they are turned off 
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average weight oi' buUochs three years and a half old, wl^n the greater port of thm are driven to the 
south, has been stated at about 40 stone, avoirdupois ; and some of them, fattened in England, have been 
brought to nearly 100 stone. 

6787. The general properHei qf this breed are well known in almost every part or England, as well as in 
Scotland Iney ore sometimes sent from their native pastures directly to Smithfleld, a distance of lour 
hundred miles, and sold at once to the butcher ; and in spring they are often shown in NonbUt, immedi- 
ately after their arrival, in as good condition ad or even better than, when tliey begin their Jouiliey ; with 
full feeding, there is perhaps no breed that sooner attains maturity, and their l]»h is ^ the finest quality. 
Culley was misinformed atiout the quantity of milk they yield, which, though rich, is by no means abun- 
dant It is alleged not to be more than seventy or eighty years since the Galloways were all horned, and 
very much the same in external app^rance and character with the breed of black cattle which prevailcKl 
over the west of Scotland at that period, and which still abounds in iKTfection, the largeet-sized ones in 
Argyleshlre, and the smaller in the Isle of Sky. The Oallowav cattle at the time alluded to were coupled 
with some hornless bulls, of a sort which do not seem now to be accurately known, bur which were Uieii 
brought ftrom Cumberland, the effbeU of which crossing were thought to be the general loss of horns iu 
the former, and the enlargement of their size: the continuance of a hornless sort lieing kept up by sheet- 
ing only such for breeding, or perhaps by other means, as by the practice of eradicating with the knife 
the horns in their very young state. (Coventry on Live Stocky p £8.) 

6788. The Sqffiilk duns^ according to Ci^lley, are nothing more than a variety of (he Galloway breed. 
He supposes them to have originated in the intercourse that has long subsisted between the Scotch drovers 
of Galloway cattle, and the Suffblk and Norfolk graziers who feed them. The Sufibiks are chiefly light 
duns, thus diftbring fh>m the Galloways, and are considered a very useful kind of little cattle, particularly 
for the dairy. (Culley^ p. 66. Parkinson^ vol. i. p. 1 16.) 

678a The Ayrshire breed (Jig. 86().), according to Alton (Agriculture qf Ayr, n. 421.), Is the most 
improved breed of cattle to be found in the island ; not only for the dairy, in which they have no parallel, 
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under similar soil, olimatc, and relative cirrumstanees ; but also in feeding for the shambles. They are, 
in fact, a breed of cows that have, by crossing, coupling, feeding, and treatment, been nnproveu and 
brought to a state of perfection, wliiih fits them, above all others yet known, to answer almost in every 
diversity of situation, where grain and grasses can be raised to feed them, for the purposes of the dairy, or 
for fattening them for beef. . Alton.) 

6780. The origin of the ^rshire breed of cattle is to be found in the indigenous cattle of the county of 
Ayr^ ** improved in their size, shai>cs, and qualities, chiefly by judicious selection, croas-coupling, 
feeding, and treatment, for a long scries of time, and with much judgment and attention, by the industrtbus 
inhabitants of the county, and principally by those of the district of Cunningham.*' (Alton.) The whole 
dairy breed in the county of Ayr is of mixed white and brown colours. 

6791. The size of the Ayrshire improved dairy cows “ vanes ftoin 20 to 40 stones English, according to 
the quality and abundance of their fond. Jf cattle are too small for the soil, they will soon rise to the size 
it can maintain ; and the reverse, if they are larger than it is calculated to support.” (Atlon.) * 

6792. The shapes most approved (J" are as follows: — ** Head small, but rather long and narrow at the 
muzzle ; the eye small, but smart and lively ; the horns small, clear, crooked, and their roots at consider, 
able distance ftom each other ; neck long and slender, tapering towards the head, with no loose skin 
below; shoulders thin ; forc-quarters light ; hind.quarters large; back straight, broM behind, the joints 
rather loose and open ; carcass deep, and pelvis capacious and wide over Che hips, with round fleshy 
buttocks ; tail long and small ; legs small and short, with firm joints ; udder capacious, broad, and square, 
stretching forward, and neither fleshy, low hung, nor loose ; the milk veins large and prominent ; teats 
short, all pointing outwards, and at considerable distance ftom each other ; skin thin and loose ; hair soft 
and woolly ; the head, bonqs, horns, and all parts of least value, small; and the general figure compact 
and wcllproportioned.'* ( Alton) 

679S. The form qfthe Cunninghame Ayrshire cow, according to Robertson, is ** very elegant, but must be 
seen to be well understood. So far as it may be explained in words, it is thus The neck is small, the 
head little, the muzzle taper, the horns short, curved, and bending upwards ; the countenance mild ; the 
body straight along the back ftom shoulder to tail ; the limbs slendur ; the udder shaiicd like a well turned 
punch-bowl, and the paps widely set The head, the neck, and the udder arc the chief distinguishing 
points. The colour Is generally brown, of many hu^, from dark to yellow, intermixed and mottled in 
many a varied form and proportion with white. Some few have a black mound, without any change in 
character; but almost none are of one colour only. In a whole hirsci of forty or fifty, there will not two 
of them be alike in colour, in this respect exhibiting a diversity not unlike to a bed of tulips, and of as 
many hues and shades, in an endless variety of beauty. The bulls are generally good tempered, and, like 
the cows, are also mild in the countenance. The usual proiluce of butter ftom these rows is asoqAilngd 
to be about half their own weight (meaning the four quarters) in a year ; but this requires that the pic- 
ture be good, and the cow otherwise well kept the whole season over.** The produce of such a cow so 
kept will equal £43 lbs. imperial weieht per annum of butter, and double that quantity of cheese. The 
medium produce in butter firom Ayrshire milk is ftom five imperial quarts. (Rural Recollections, p. 565.) 

6794. the qualities of an Ayrshire dxAryjcow " are of great in^rUnce Tameness and docility of 
temper greatly enhance the value of a mllcn cow, One that is quiet and confbnted feeds at ease, does not 
break over fences, or hurt herself and other cattle, will always yield more milk, apd is easier to manage, 
than those that are of a turbulent disposition. To render them docile, they ovight to be gehtly treated ; 
ftequently handled when young, and never struck or frightened. Some degree of hardiness, a sound con- 
stitution, and a moderate degree of life and spirits, are qualities to be wished for in a dairy cow, and what 
those of Ayrshire genepiUy possess. The most valuable quality which a dairy cow can possess Is that 
ahe yields much milk. A cow in Ayrshire that does not milk well will soon come to the hammer. 1 have 
never seen cows any where that, under the tame mode feeding and treatment, would yield so, mych 
mdk as the dairy breed of that district. Ten Scotch pints per day it no way uncommon. Sevml cowi 
vield, tor some time, twelve pints, and some thirteen or fourteen pints per day. Another qXiatity of toe . 
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dairy breed of Ayrvhire is that, after they have yielded very large quantities of milk for several years, 
they art as valuabk for beef as the Galloway cow, or any other brted of cows known in Scotland They 
fatten as well, and their beet is not interior to that of any other breed ot cattle known in Britaia" (Aiton!) 

6795 fhe cattle qf the Highlands of Scotland arc divided into a number of local vancties, some of which 
dilfcr materially flroui others, probably owing to a didi.reiice in the climate and the quality of the herbage, 
rather than to their being sprung from races originally dibUnct, or to any great change etTceted either by 
selci tion or by crosbing with other breeds It is only of 1 fte that much attention has bc'cn paid to their 
iinprovcmept, in any part ot this extensive country , and in the northern and central Highlands the cattle 
are yet. tor the most iiart, In as rude ast ite, and under management as detective, as they were some centuncs 
ago 1 hcHC c ittle h ive ilmost exclusive pobsisbion of all that division ot Scotland, including the Hebrides, 
markcHl oil by a line from the Frith of Clyde on the west, to the Murray Fnth on the north, and bcndin^ 
towards the cast till it approaches in some places very near to the German Ocean Alon^ the eastern 
co'ist noith of the Frith or 1 orth, the Highland cattle ire intermixed with various local bren-ds, of which 
they have nrobablv been the basis There are mi re or less m irkcil distinctions among the cattle of the 
diflirent Highitnd counties , *ind, in eoininon Kn^uage, we speak of tlic Imerness-shlrc, the BaiUAhire, 


A jl •thne btitS 8G1 ), or the o/ the Isle ot 
bkyc, one of the islands ittached to the county of Ar 
gyle Ihe e*ittlc of tlie Hebrides arc called kyloes^ a 
name win t is often applied in the south to all the 
vanetic^ of the Highland tattle, not as a late writer 
(J)ick\ons Practical Agriculture^ vol ii p llSk) has 
imagined, from the d si ct in Ayrshire called Kyle, 
wlu 1 very lew Of thein arc f ept, but from their crossing, 
in their progress to the south, the kffloes or femes m 
the mainlind and Western Islands, where these cattk 
are found in the gre itcst perfection (Oeuej al Report qf 
S tind, vol 111 p ) 

67 17 I he cattle qf Orkney and Zetland arc of h most 
diminutive size, m o\ weighing tbout sixty pounds i 
quarter, and a tow forty hve fiounds They arc of ill 
folouis, and their shapes are generally bid yet they 
give a quantity of excellent milk , fatten rapidly when 
put on good (labtures . and. in their o vn district, arc eonsidereHl strong, hardy, and excellent workers, 
wilt n well trained to the vokt, and so plentifully fetl as to enable them to support labour 

6798 (\f the fifeshire cattU, Cullcy t bbcrvcs, ** You would at first imagine them a distinct brccti, from 
their upright white hvrns, being exceed ngly light lycred and thin thighed, but 1 am pretty clear that it 
IS only from their being more nearly allied to the kyloes, and tonsequently less of the coarse kindot short 
horns in them {Culley p('9) Notwithstanding this opinion, the cattle of the north eastern counties of 
Scotland require, for every useful ) ur|)ose, to be mentionod separately from the Highland herds , and as 
all of them have a general resemblance, it will only be iieccss iry in in s pi lee to notice the tile cattle in 
particular Ihcre tre v mous traditions ai out the origin oi this variety It is said to have been much 
improved by English cows sent by Henry Vll to his daughter, the consort of James IV , who usually 
resided at the pilaec of 1 alkland, in that county, and as there is some resemblance between the cattle of 
tife and Cambridgcbhirc, they arc supposed to hive been brmght originally from the latter county 
Others ascribe the origin of the prebent breed to bulls and cows st nt by James VI (James I of P ngland), 
in payment of the money which his obliging neighbours in I fe are said to have advanced for his equi^ 
ment, when he went to taki {lObbession ot the English throne {Htpoit qf Nairn and Moray, p S(>5 ) 

6799 The pi ei ailmg colour if the hfc cattle is bl lek, though bomctimes spotted or sti eakcHi with white, 
anfl some ot them ire altogether grey ihc horns are small, white, gt nerally j>rctty erect, or at least 
turned up at the points, bending rather forward, anti not wide spread like the LAiicabhire long horned 
breed The bone is sm ill in proportion to the cart ass , the limbs clean, but short , and the skin sofL 
Ihey are wide between the hook bones the ribs narrow, wide set irid having a great curvature lliey 
fatten quickly, and fill up well at all the choice points , arc hardy, fleet, and travel well, and arc excellent 
lor labour, both at plough and cart A good cow of this breed gives from eighteen to twenty four 
qiiarts of milk per d ly, yielding from seven to nine pounds of butter, ind from ten to twelve pounds of 
cheese per week (twenty four ounces to the pound), for some months alter calving {^iife Report^ 
p 251 and 253) 

6800 The cattle qf Aberdeenshire, the largest of whuh arc said to have been produced by crolsing with 
Pife bulls, have been long highlv esteemed in the southern markets. It is observed, that every succeeding 
generation of them has increased in size for the last thirty years , and that the native breed has doubled 
its former weight since the introduction of turnips (Aberdeemhtre Repot t, p 468) Ihe colour is 
commonly black, but there are many of a rod and brindled colour Ihey are thinner m the buttock. In 
proportion to their weight , and deeper in the belly, in proportion to their qireumferenee, than the west 
Highlanders, and thiy yield a much larger quantity of milk Many of them are brought to the south of 
Scotland, and kept during winter in the straw yards, for whiqh they suit better than smaller cattk, as 
they an not so impatient of confinement The ordinary weight ot middle sisenl oxen, at from three to 
five years old is from forty to fifty stone . but after being worked for some time, and thoroughly fattened, 
they have been known to reach double this weight 

6801 Of the Welsh cattle Uig 862 ) “ there seem to 
be two distinct kinds The lirgc sort arc of a brown 
colour, with some white on the rump and shoulders, 
denoting a cross from the long horns, though in shape 
not the least resembling them They are long in the 
stand high according to their weight, are thin in 
the thigh, and rather narrow in the chine, tbclr 
horns are white and turned upwards , they are light 
In fiesh. and next to the Devons, well formed for the 
yoke, nave very good hoofr, and walk light and 
nimbly ihe other sort are much more valuable, 
colour black, with very little white , of a good useful 
form, short in the leg. with round deep bodies , the 
hide is rather thin, with short hair, they have a likely 
look, and a good eye , and the bones, though not very 
small, are neither large nor clumsy, and tiio cows are 
considered good milkers * {Parkinson an live Stocky vol 1 p 135 ) 

6808. The Alderney cattle are to be me t with only abouWithe seats of a few great landholdcriL where 
they IHE chiefly for the soke of their milk, which is very rich, though small in quantity This race 
is ^diniltlered, by very competent Judges, as *too delicate and tender to be propagated to any extent in 
BrlU^, at least in its northern parts Ihcir colour is mostly yellow or light red, with white or mottled 
floe* , they have short crumpled horns, are small in sue, and very ill.shapra , yet th^y are fine-boned in 
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general ; and their beef, though high.coloured, la very Well flavoured. 1 have seen, says Culloy, aome very 
useAil cattle bred IVoin a crosa between an Alderney cow and a ahort-hornecl bull. 

6803. The Irith cattle, Culley thinks, arc a mixed breed between the long.horns and the Welsh or 
Scotch, butwore inrlined to the long-horns, though of less weight than those in Eiigland. 

6804. The last variety of rattle we shall mention Is one entirdy of luxury, it is the wfia breed (Jig. 863.) 
which is found only in the parks of a few gr(|pt proprietors, who preserve tlus animals as curious and 
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onininontal, or for the sake ol their high.flavoured becf« Those kept at ( hi1)>neham Castle, in Korth 
uinberland, a seat belonging to the E.irl of Tankerville, have been very nreu lately desrriht^ in the 
Northumberland Itefmif and in Ciilley'ii book on livestock, so often quoted, 'i heu colour is invariably of 
a creamy white ; muzzle black ; the whole of the inside of the car, and about one third of tife outside* 
from the tips downward, red ; horns white, with black tips, very fine, and bent upwards ; some of the bulls 
have a thin upright mane, about an inch and a half or two inciics long. U'he weight of the oxen is from 
thirty-five to lorty-flve stone, and the cows from twcnty.five to thirty-five stone the lour quarters (foui toon 
pounds to the stone). I'he beef is finely marbled, and of excellent flavour. From the nature of their 
pasture, and the flrcquent agitation they are put into by the ruriosity of strangers, it is scarcclv to be 
cxiiected they should get very fat j yet the six years old oxen are generally very good beef, from which it 
may be fairly supposed that, in proiicr situations, they would feed well. 

6805. The habits of these animals are entirely rude } at the first api>earance of any jicrson they set off 
in full gallop, and at the distance of about two hundred yauK, make a wheel round and come boldly up 
again, tossing their heads in a menacing manner; on a sudden tiiey make n full stop, at the distani'e of 
forty or fifty yards, looking wildly at the object of their sunirise, but, upon the least niotmn being made, 
they all again turn round, and fly off with equal speed, but not to the bame distance, forming a shorter 
circle, and again returning with a bolder and more threatening aspect than before; they npproath 
much nearer, prob.ibly within thirty yards, when they again make another stand, and again fly off', tlfis 
they do several times, shortening their distance, and advancing nearer and nearer till they come within 
suen a short distance, that moot people think it prudent to leave them, nut choosing to provoke them 
farther. 

6806. IVhen the cows cnlvc^ they hide their calves for a week or ten days in some sequestred situation, 
and go and suckle them two or three times a day. If any person comes near them, the calves Aap their 
heads close to the ground, and lie like hares in form, to hide themselves. This is a proof of their native 
wildness, and is corroborated by the following circumstance that happened to the writer of this narrative 
(Bailey of Chillingham), who found a hidden calf, twodays old, lery lean and very weak: — On stroking 
its head it got up, paw^ two or three times like an old bull, bellowed very loud, stepped back a few stops, 
and bolted at his legs with all its force ; it then began to paw again, bellowed, stepped back, and bolted as 
before; but knowing its intention, and bteiiping abide, it missed him, fell, and was so very weak that it 
could not rise, tliougn it made several efforts : but it had done enough ; the whole herd were alarmed, 
and, coming to its rescue obligeil him to ictire; for the dams will allow no person to touch their calves 
without attacking him with impetuous ferocity 

6807. When a calf ts to be castraiedt the park'-kcei>cr marks the place where it is hid, and wlicn the herd 
are at a distance, t.ikcb an assistant with^im on horscb.ick; they tic a handkerchief round the calf's 
mouth to prevent its bellowing, and then perform the operation in the usual way, with as much expe- 
dition as possible. When any one happens to be wounded, grown weak and feeble through age ui 
sickness, the rest of the licid set upon it and gore it to death. {CuUei/^ 1 > 73.) 

6808. The mode if kdhn^ them was, perhaps, the only remains of the pranileur of ancient hunting. 

On notice being given that a wild bull would be killed on a certain d.iy, the inhabitants of the neigh- 
bourhood came mounted and armed with guns, &c. sometimes to the amount of a hundred hurse, and 
four or five hundred foot, who stood upon walls or got into tick's, while the horsemen rode off tlie bull 
fi'om the rest of the herd, until he stood at bay, when a markbinun dismounted and shot At some of 
these huntings, twenty or thirty shots have lieen fired tiefore ho was subdued. On such occasions, the 
bleeding victim grew desperately fbrious flrom the smarting of his wounds, and the shouts of sava^ 
that were echoing flrom every side ; but, from the number of accidents that happened, this dangerous 
mode has been little practised of late years, the park-keeper alone generally shooting them with a rifled 
gun at one shut ^ 

StTBSECT. 2. Criteria c/ Cattle for various ohjiects antl^purjwses* 

6809. The criteria qf a Vfeli-made bull, to whatever breed he mny belong^ are, according to Culley, as 
follows 'Hie head shouldf be rather long, and the muzzle fine; his eyes lively and prominent, his oars 
long and thin, his horns wide, his neck rising with a gentle curve from the shouklers, and small and fine 
where it joins the head ; the shoulders moderately broad at the top, joining full to liis chine or crom and 
chest backwards, and to the neck-vcin forwards ; his bosom c^n, breast broad, and projecting well iM^ore 
his legs ; hU arms or fore-thighs muscular, and tapering to his knee ; his legs straight, clean, and very fine- 
boned j his chine and chest so frill as to leave no hollows behind the shoulders ; the mates strong, to k^p 
his belly from sinking below the level of his breast; his back or loin brnad, straight, and flat; his rilM 
ristl% one above aiioUier in such a manner that the last rib shall be rather the highest, leaving only a 
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■mail fepace to the hips or books, the whole forming a round or barreMlke carcass ; his hips should be 
wide placed, round, or globular, and a little higher than the back ; the quarters fTom the hip to the rump 
long, and instead of being square, as recommended by some, th^ should taper gradually from the hips 
backward, and the turls or pott-bones not in the least protuberant ; rump close to the tail, tbst tail broad, 
well haired, and tot on so nigh as to be in the samcliorizontal line with his back. Bulls should be con. 
stantly well fed, and ke{^ in proper enclosures, never being suffbred to ride before they are three years 
old, as when the contrary is the practice they never atAin so perfect a growth. It is observed by Law. 
rence, that the above description delineates that barrel-shape which Bakewell supposed most advan- 
tageous for all kinds of animals intended to be fed for slaughter, or even used for labour. 

" C810. The criteria qf excellence in neat cattle in general are thus given by John Wilkinson of Linton, 
near Nottingham, an eminent breeder. {^Remarks on Cattle^ ^c. 1820.) ** Tho head ought to be rather 

long, and muzzle fine ; the countenance calm and placid, which indicates a disposition to get Ait; the 
horns fine ; the neck light, particularly where it jcuns the head ; the breast wide and projecUng well befiore 
the legs ; the shoulders moderately broad at the top, and the joints well in, and when the animal is in 
good condition, the chine so full as to leave no^hollow behind it ; the fore flank well tilled up, and the 
girth tehind tlie shoulders deep ; the back straight, wide, and flat ; the ribs broad, and the space between 
them and the hips small; the flank full and heavy: the belly well kept in, and not sinking low in the 
middle, but 30 formed that a cross section of it would resemble an oval, whoso two ends are of the same 
width, and whose form approaches to that of a circle, or of an ellipsis whose eccentricity is not great (the 
whole forming, not a round or barrcUlike carcass as some have expressed it, for this would leave a defl. 
ciency both in the upper and lower p.irt of the ribs) ; hips globular, wide across, and oq a level with 
the back itself ; the hind quarters, th<tt is, f)rom the hips to the extremity of the rump, long and straight ; 
the rump mints fat, and coming well up to the tail: the twist wide, and the seam in the middle of it so 
well flllra niat the whole may very nearly form a plane perpendicular to the line of the back ; the lower 
part of the thigh small ; the tail broad and fat towards the top. but the lower part thin ; the legs straight, 
clean, and finc-boned ; and when the animal is in high condition, the skin of a rich and silky appearance: 

■ These appear to be the most material points for the formation of true symmetry in cattle : there are others 
of a minor consideration, which will readily be suggested by attention and experience.” 

6811. The criteria qf an ox well adapted to labour difler Arom tlic above only in requiring long and 
strong legs, and broad hardy feet and hoofs. 

681i TAc criteria of a beautiful cow, according to Wilkinson, may be thus expressed : — 

She's long in her face, she’s line in her horn. 

Shell quickly get fat, without cake or corn. 

She’s clear in her jaws, and full in her chine. 

She’s heavy in flank, and wide in her loiii. 

u « . She’s broad in her ribs, and long in her rump, 

4 A straight and flat back, with never a hump ; 

She's wide in her hii>s, and calm in lier eyes. 

She’s fine in her shoulders, and thin in her thighs. 

She's light in her neck, and small in her tail. 

She’s wide in her breast, and good at the pail, 

She’s fine in her bone, and silky of skin, 

She’s a grazier’s without, and a butcher’s within. 

6813. Culley*s marks qf a good cow are these Wide horns, a thin head and neck, dewlap large, ftill 
breast, broad back, large deep belly ; the udder capacious, but not too fleshy ; the milk*veina prominent, 
and the bag teiidiiig far behind ; teats long and large, buttocks broad and fleshy, tail long and pliable. legs 
proportionable to the size of the carcass, and the joints short To these outward marks may be added a 
gentle disposition, a temper free flroin any vicious tricks, and jierfectly manageable on every occasion. On 
the other hand, a cow with a thick head and a short neck, prominent back.boiie, slender chest, belly 
tucked up, small udder or fleshy bag, short teats, and thin buttocks, is to lie avoided as totally unflt 
for the purposes either of the dairy-man, the suckier, or the grazier. The most valuable cows are those 
which are bred in Yorkshire, btatrordshire, and upon the strong lands in other part of England, and in 
Ayrshirs in Scotland. 

681A The criteria qf excelience in cattle, as derived from colour, are of no importance ; and all that can 
be said i^ that white and red cattle are less hardy than the black-haircd. 

6815. The criteria qf age in cattle arc derived from the teeth and horns. At the end of about twq years 
they shed their flrst four teeth, which are replaced by others, larger, but not so white; and before five 
years all the incisive teeth are, renewed. These teeth are at flrst equal, long, and pretty white ; but, as 
the animals advance in vears, they wear down, become unequal, and grow black. These animals, according 
to some, likewise shed their horns at the end of three years ; and they arc replaced by other horns, which, 
like the second teeth, continue ; this, however, is totally or partially denied by practical men, and our 
statement of it as a fact without quahfleation has been objected to in the ” American Farmer** 
The manner of Jhe growth of these horns is not uniform, nor the shooting of them equal. Hie flrst 
year, that is, the fourth year of the animal's age, two small-pointed horns make their appearance, 
neatly lormed, smooth, and towards the head terminated by a kind of button. The following year 
this button moves flroni the head, being iiqpelled by a horny cylinder, which, lengthening in the same 
manner, is also terminated by another buttbn, and so on ; for the horns continue growing as long as the 
animal lives. These buttons become annular joints or rings, which are easily distinguished In the horn, 
and by which the age of the creature may be easily known \ counting three years for the point of the 
horn, and one for each of the joiiiu or rings. The cow continues useful for more than twenty ycars^ but 
the bull loses his vigour much sooner, c is common with dealers to obliterate these rin^, by shaviqg 
the hori^ in order to conceal the age of the beast 

6816. The terms applied to different ages arc A follows : — A young castrated male, after the first year, 
jz caRed a stirk ; when a year older, a stot, or steer ; at five years old, an ox. A female, after the flrst 
year, is called a heifer, or quey ; when about to bring a calf, she is called a young cow. A castrated 
female is called a strayed heifer. Certain of the Welsh and Scots cattle, of rather a coarse and sturdy 
kind, are denominated runts. Bullock is the general term ibr any Aill-grown male cattle, fat or leaa 

fiSLl The natural duration qf Itfe wdh the bull and cow may fie stated at upwards of twenty years, 
to nearly the end of which the latter is useful with her milk, but the former generally loses his vigour^ 
consequently his use, many years sooner. 

Subsect. 3. Breeding of Homed Cattle* * 

68 A oMeets to be kept in view in breeding cattle are, forms well adapted ibr flittening, ibr producing 

milk, or for labour. These three objects have each of them c ngaged the attention'of British agriculturists; 

« but ekl^encc has not hitherto justified the expectation that has been entertained of combining all these • 

a alttip properties, In an eminent degree, ifi the same rkoe. That form which Indicates the property of 
11^ the most milk, diflbrs natcrially from that which we know firom experience to be cmnnlned with 
maturity and the most valuable carcass ; and the breeds which arc understood to give Uie greatest 
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f^recablv to nature, and therefore to be preferred to any other that can be adopted, to allow the calf to 
suck Us dam, as it is sometimes done in the county of Sussex, and generally In wigtonshire. 

688^1 Accordif^ to Marshal^ the best method is this : — I'he calves suck a week or a fortnight, according 
to their strength {a good rule) ; new milk in the paiL a few meals; next, new milk and 8kiin.milk mixed, 
a few meals more ; tiicn, skim-milk alone, or porridge made with milk, water, ground oats, &c. and some- 
times oiUcake, until choeso-making commences , after which, whey porridge, or sweet whey, in the field ; 
being carefUl to house them in the night, until warm weather be confirmed. {Midland Counttea^ vol. i. 
V- 338.) This method of suckling is not, however, free ftom objection ; and, in the ordinary practice of 
rearing calves, it is hold to be a preferable plan to b^n at once to teach them to drink ftom a paiL The 
calf that is fed from the teat must depend upon the milk of its dam, however scanty or irregular it may be ; 
whereas, when fed ftom a dish, tho quantity can be regulated according to Its age; and various substitutes 
may be resorted to, by which a great part of the milk is saved for other purposes, or a greater number of 
calves reared upon the same quantity. {General Report qf Scotland^ vol. in. p. 61.) Yet it would seem to 
be a good practice to allow calves to suck for a few days at first, if there were no inconvenience to be 
apprehended, both to themselves and their d.tm8,,feom the separation afterwards. 

0884. When fed firom thepadt the average allowance to a calf is about two English wine gallons of milk 
daily, for twelve or thirteen weeks ; at first, fresh milk as it is drawn from the cow, and afterwards sklm- 
milk. Hut after it is three or four weeks old, a great variety of substitutes for milk are used in diflfbrent 
places, of which linseecl-oil cake, meal, and turnips, are the most common. 

HfiJ.?. Where calves are reared wtlh sktm-mdkt it should be boilcil, and suffered to stand until it cools to 
the temperature of that tirbt given by the cow, or a trifling degree more warm, and in that state it sheuld 
be given to the calf. Milk is frequently given to calves wann only , but that method will not succeed so 
well as boiling it If the milk be given over.culd, it will cause the calf to skit or purge V^hen this is the 
case, put two or three spoonfuls ol rennet in the imik, and it will soon stop the Innscness. If. on the con- 
trary, the calf is bound, bacon -broth is a very good . ml safe thing to put into tlu i^ilk. One gallon of 
milk per day will keep a calf well at first. The U'lUal allowance is about double after tin first eight or ten 
days, and this is increased with the age of the ainmaL After it is thirteen weeks old, it will do very wcil 
upon grass or other food, without any milk at all. A calf may then be smiported without milk, by giving 
it hay, and a little wheat-bran, once a day, with about a pint of oat& The oats will be found of great 
service as soon as the calf is capable of eating them, 'i'hc bran and oats should be given about mid-day ; 
the milk in portions, at eight o’clock in the morning, and four in the afternoon. But whatever hours are 
chosen to bo set a^iart for feeding the calf, it is bc.st to adhere to the particular times, as regularity is of 
more consequence than many people think. If the calf go but an hour or two beyond his usual time of 
feeding, he will find himself uneasy, and pine fur food. It is always to be understood, that calves reared 
in this manner arc to be enticed to eat hay as ,jLMrIy os posbible; and the best way of doing this is to give 
them the sweetest hay that can be got, and but little at a time. Turnips or potatoes are very good food, 
as soon as they can be eaten by them ; and they are best cut small, and mixetl with hay, oats, bran, and 
^uch artio^es. It may be observed, that it is not absolutely necessary to give milk to calves after they are 
one month old : to wean them gradually, two quarts of milk, with the addition of linseed boded in water 
to make a gruel, given togetlier, will answer; and by diminishing the milk gradually, the calf will soon do 
Without it Hay tea will do, with the like addition of two quarts of milk; but it is not so nutritious as 
linsceil. It is a good raetliod of making this, to nut such a proportion of hay as will be necessary into a 
tub, then to iiour on a sutficient quantity of boiling water, covering up the vessel, and letting the water 
remain long enough to extract the virtues of the iiay. When bacon or pork is boiled, it is a good way to 
pieservc the hquor or broth, and mix it with milk for the calves. 

()8S(). In summer, calves may somi tunes be reared on whey ovdy ; but, when reared in winter, they must 
be Iwl with hayi an<l clover-hay is probably the best of any for this use. Calves may also be raised with 
porridge of different kind.<i, without any mixture of milk. It is sometimes a good and convenient plan, the 
author of the New Farmer's Calendar says, to bring up calves under a step-mother ; an old cow, with a 
tolerable stock of milk, wdl suckle two calves, or more, cither turned off with her, or at home, keeping 
them in good condition, until they are old enough to shift ; they ought to suck the first of their mother’s 
milk fur two or three days, although many arc weaned without ever being suffered to suck at all. Calves, 
whether rearing or fattening, should also always suck before milking, the cow being milked afterwards, 
as the first and thinnest of the milk is sufficiently rich. Old milk will, perhaps, scour a very young calf ; 
but the cflbct will go off without any ill consequences. He observes, that the Duke of Northumberland’s 
reci|>e is to take one gallon of skimmed milk, and to about a pint of it add half an ounce of common treacle, 
stirring f. until it is well mixed ; then to take one ounce of linsccd.od cake, finely pulverised, and with 
the hand Jet it fall gradually, in very small quantities, into the milk, stirring it in the mean time with a 
spoon or ladle, until it lie thoroughly incuriKiratcd ; then let the mixture be put into the other part of the 
milk, and the whole be made nearly as warm as new milk when it is first taken from the cow ; #nd in 
that state it is fit for use. The quantity of oil-rake powder may, from time to time, be increased as 
occasion may require, and as the calf becomes mured to the flavour of it Crook’s method is to make a 
Jelly of one quart of lin.secd, boiled ten minutes in six quarts of water, which Jelly is afterwards mixed 
with a small quantity of the best hay tea On this he rears many calves without milk : he thinks many 
calves arc annually lost by artificial rearing, and more brought up with poor and weak constitutions. 

6837. When calves are dropped durxngthe. grass sensoR, Donaldson observes, they should be put into 
some small hoint-closc of sweet rich pasture after they arc eight or ten days old, not only for the sake of 
exercise, but also that they may the sooner take to the eating of grass. When they happen to be dropped 
during winter, or before tlie return of the gross season, a littleF' snort soft hay or straw, or sliced turnips, 
should be laid in the trough or stall before them. 

6S38. Castration is performed both on male and female calves, when neither are intended for procre- 
.ntioii. On cow calves, however, it is generally omitted : but in Norfolk no distinction is made os to sex ; 
males and females are equally objei’ts of rearing, and arc both occasionally subject to castration^ It being 
n jirevuiling custom to spay all heifers intendtxl to be fatted at three years old ; but such as are intended 
to be finished at two years old arc, it is believed, pr vty generally left “ open as are, of course, those 
Intended for the dairy. There are two reasons for this practice : they are prevented ftom taking the bull 
too early, and thereby fhistratlng the main intention ; and by this precaution may lie more quietly, and 

J re Ifept from roving at the time of fatting, lliis may lie one reason why spayed heifers are thought to 
atten more kindly at three years old, and to be better fleshed, than open heifers. 

6839 The iimcqfperfonning the operation qf castiation in homed cattle, as in all kinds of live stock, is 
while the animals are yet very young, and just so strong as to endure this severe operation without any 
great danger of Its proving fatal. The males, accordingly, are cut commonly when about a month old, and 
the females at the age of feom one to three months ; but in Galloway, where more heifers arc spayed than 
perhaps in all the island beSides, this is seldom done till they are about a year old. 

6840, The best time for rearing calves is the spring; but that operation must depend in some degree 
on the time when the calf was dropped. Such as are weaned during autumn or winter, however, seldom 
do atiy good. At the season when the calf is weaned from the teat, it ought to be turned abroad, in the 
day-time, into a small close or orchard near tlic yard where there is a good bite of grass, which may bo 
eapaoted at the time of the year when ^e weaning-calves are of this age ; an^, as (iiere will generally 
be more than one calf weaned in a season, they will each be company for the other ana become in a short 
rime reconciled to their situation. It is to b« observed, that this posture should be at some distance feom 
'that whereon the dams ore tmmed, and that tlicre be neither ponds iior ditches, nor any annoyance 
tshjeh might endanger the livA of these youthftil animals, and, in order to habituate them still more 
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.to their paat#re^ milk-pottagc should be carried to them at each of their feeding hours. Fbr the firn 
month or six weeks, the calves ought every night to be brought out of the meaiUrw, and lodged In the iiena * 
but after this time they may be left in the pasture as well in the night season as in the day; and at this 
time their food may be lowered by degrees, till it be at length reduced to simple water only i tbr, when 
the calves get to the age of twelve or fourteen weeks, they will no longer require the aid of this sustenance, 
but will be able to saUsfy their appetites with Brass, ('are, however, must V taken throughout the sum- 
mer that they be frequently Bbiiled from one posture to another, in order that they may be kept up in go^ 
flesh, and enabled to grow away with the utmost celerity. At Michaelmas, or sotm after, the calves should 
be uken into the yard ; and if they were allowed the indulgence of i small close to themselves H would be 
still better. 

’ 6841. The treatment qf young caHle^ from the time they are separated from their dams or are able to sub- 

sist on the common food of the other stock, must entirely depend upon the circumstances of the farm on 
which they arc reared. In summer, their pasture is often coarse, but abundant : and in winter all good 
breeders give them an allowance of succulent food along with their dry fodder. The first winter they nave 
hay and turni))8 ; the following summer coarse pasture » the secoiul winter straw in the fold. yard, and a few 
turnips once a day, in an adjonuiig field, just sulflcient to prevent the straw from binding them too much • 
the next summer tolerably good pasture; and the third winter as many turnips ns they can eat, and arc 
in every respect treated as fatting cattle. {Cultey^ Ik 47.) 

6812. The method of managing young rattle during the first winter is, according to Donaldson, pretty 
generally the same in every part of the island. They are generally housed : sometimes bound up to the 
bt^ll ; but more frequently allowed to remain at freetlom. The way of feeding them in England is chiefly 
with hay or hay and straw mixetl ; and in Scotland sometimes with hav, but more frequently straw and 
turnips. They are mostly turned out on some of the inferior pastures on the farm in the following 
summer, and maiiitamed the second winter on straw in the straw.>ard, or in houses or sheds ercctra 
for the purpose. Some farmers in the more northern parts of the kingdom, from being situated at 
a distance from any market at which they can dU|iosc of stall-fed beef, very frequently give a consider, 
able part of their turnip-crop to their young cattle. This is, he thinks, an excellent practice ; and 
one that ought to be followed, even by tho.se who, from being better situated with regard to markets, can 
adoi>t other mctliods of using turnip.s to advantage. The benefit of green winter footl for live-stock is so 
groat, that there is probably, he says, no way in which turnips can be used, by winch the fatpm or the 
f.iriner would reap greater benefit, than by giving the young cattle a daily allowance during the first two 
or three winters. 


Subsect. 5. Fattening CaJi'CS £»y Suckling* 

68M. The most advantageous stock for suckling calves for the butcher is that sort of cow which gives the 
greatest quantity of milk, richness of quality being not mi great an object, or so well adapted to the dcsiri^ 
purpose. The IIoldernosH tows are to be preferred in this view: not, however, to suckle edives of tne 
bitme, but of a smaller breed : jx^rhaps Devon calves suq'ass all others as sucklem, whether for quirk, 
ness of proof, or beauty of the veal j they are not, however, to bt* procured but in or near their own 
country. 

6814. The method most commonly employed in fattening calves is, to allow them to suck; as by this 
method the object is jirobably not only sooniT, but more cflbclually attamKl than by any other means. 
The period which is necessary for fattening calves in this wav must be dlfffcrcnt, according to circum. 
stances, but it is generally from seven to nine weeks; however, in the dairy districts, where milk is con. 
sidercd a valuable article, scarcely half that time is allowed. 'J'hcsc is another method, which is. to give 
theiii the milk to drink ; and when that is done, it is given them morning and evening warm ^om the 
cow, and the quantity increased aivurding to their age and strength. In whatever wav they may be 
managed, they should be kept in pens in a jjlose house, and well littered. The antlior of the Synopsis of 
Husbandry observes, that as it is n(>ces.sary that the calves should ho always quiet, in order that they may 
indulge in sleep at those times when they are not employ in snrking, it seems proper that the cow. 
house should be situatoit in the most retired part of the yard, and that the iiens should be kept as dark as 
possible. But notwithstanding this caution, the calves should by no means be suffered to lie too hot in 
the summer tune, which would bo apt to produce a sickness amongnt tlicm. To admit, therefore, an 
occasional draught of fresh air, let a window lie cut in each jien, with shutters adapteii to the same, and 
let these windows be oiiened whenever the closeness of the atmosphere indicates it to be net'euary. In 
the summer season, they should rarely, if ever, be cIo<;cly .sliut ; and when it is required, the stream of 
air may be increased by opening the cow-house door at the oppcisite end of the building. Each calf should 
liave a collar round his neck, with which the attendant may direct him in his sucking, but should never 
be fastened up in the i>en. It is necessary that the {leiis lie kejit ronstintly well littered with the cleanest 
wlicat straw, a proportion of which should be thrown in to them every day; cleanliness being a most 
essential article in the fattening of every animal, and not more necessary to any than to the calf, which, 
but for this precaution, would in a short time demonstrate the ill effbets of lying on his accumulate dung, 
which of all animals is the most offensive and of a quality highly septic. As the calves are yeaned, they 
are to be taken into the pens, and sucKlctl by their own dams, which at first will yield a far greater quau. 
tity of milk than is necessary for their offspring, so that another rulf may be suckled thereon ; or the cow 
may be milked, and the cream be reserveil for blitter^ or applied to any other use that thenwner may think 
proper. As tlic calf increases in size, iLwiIl require a larger quantity of milk ; but whilst calves arc 
young, one good cow will yield a noble suiqily for two; and when the whole produce is demanded for one 
calf, another new milch cow shouldlbe provideil, and these two cows will abundantly su]>ply the three 
calves with milk till the oldest Is fit for the butcher; after which, if necessary, a fresh sucklor may be 
brought in, and the business be carried on progressively by keeping the house constantly supplied with 
calves, sb that the whole milk may be sucked, as the dairy and the fattening of calves by suckling cannot 
be conveniently united. 

tiB'ltS. The only advantage which suckling can have^ over giving calves milk to drinky is, that the action 
of sucking induces ** a greater secretion of saliva, which, by promoting digestion, accelerates the growth 
and fattening of the young animal, cannot be doubted ; but the secretion of that fluid may be liK||wi80 
promoted, by placing an artificial teat in the mouth of the calf, and giving it the milk daily and at thd 
natural temperature. In the dairy districts of Scotland, the dairy maid puts one of her fingers into the 
mouth of the calf when it is fed, which serves the purj^c of a to.it, and will have nearly the same effect 
as a natural teat, in inducing the secretion of sain a. if that, or an artificial teat of leather, be used, and 
the milk given slowly before it is coldfthe secretion of saliva may be promoted taall the extent that can 
be necessary ; besides that secretion is not confined to the mere penod of eating, but, as in the human 
body, the saliva Is formed, and part of it swallowed at all times, (diton’s Hairy Hush. p. 87-) 

GMi, Young calves^ when permitted to suck their JtU. are often seized with a lax or scouring : to prevent 
which, the calves for the first fortnight or three weeks may be stinted in their allowance ; and at the 
same time due care should be taken that they do not pine or decrease in flesh for want of milK^ But after 
this age they should bo allowed to suck as long as they choose ; and every means ought to be made use of 
to Increase their appetiU^ and render them more eager after their food. Chalk nmy be given for this 
purpose, as well as for giving to the flesh a delicate whiteness. An excellent astrini^nt remedy has been 
already given. (6552.) Salt sprinkled in the trough will likewise act as a stimulus to the appetite ; besides 
which, it is a common practice with some people to cram their calves w|^h balls compounded of flour, 
rpounded chalk, and milk, with the addition ot a small quantity of common gin. Of these bails they give 
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two, about the of a wafnut, once a day, or oftenci^ to each calf. These beint Ih^wiltllODus, 
In some degree supply the place of milk, and at the same time the spirituoui mature opeiatea oa the 
creatures as a soporiffc, and thus, by composing them to sleep, increases their disposition to fhtten : but 
where milk can be had In sufficient abundance, it is never worth while to have recourse to thebe faciitious 
aids. When the demands of the calf, however, are beyond the ability of the cow, these balls come season, 
ably to their relief. In order that the calves may be provided with sufficient store of milk, the pastures 
should be changed, whenever the cows are found to be' deficient in this particular; and in the winter 
time, such food as is of a succulent nature, as grains, turnips, &c.. should be always at hand to supply the 
want of grass; and these, with a due allowance of the sweetest hay, should be their constant miment 
during the time that the cows are confined to the yard. 

6847. TAf prices qf suckling calves vary according to the goodness of the young animal, and the time of 
year wherein the purchase Is made. In general, sucklers fetch the largest price in summer, when veal 
sells the cheapest ; and the reason of this arises from the smaller number to be met with at that time than 
in the spring. When calves are slaughtered at six weeks or two months old, the veal is seldom of a good 
colour : ncithctr has the flesh of these young calves a taste equal to that of animals suffered to live a few 
weeks longer. To attain colour and flavour, it is necessary that the calves should be maintained with 
plenty of milk, and managetl as before directed, till they arrive at the age of eight or ten weeks, according 
to the season of the year, the more or less kindly state of the calf, the particular demand of the markets, 
or other accidental circumstances. In the summer season, it may be proper to dispose of them at an 
earlier period than in the winter ; not only on account of their growing away with greater celerity in 
warm weather, but likewise because of the increased demand for small veal, which is then most saleable. 
During the last three or four weeks, blood should frequently be drawn fVom the calf, which will be a 
likely means towards rendering the veal of a colour delicately white ; a circumstance so much attended 
to by the butcher, that he will commonly depreciate such calves as, from the appearance of their eyes, are 
likely to die black, as they term it, though in other respects not to be despised. 

6848. Calves suckled on their own davns will, generally s^icaking, fatten in a shorter time than those 
afterwards brought in to supply their places. The first obvious reason for this diffbreuce in their favour 
is, their having been permitted to remain in the place where they were first dropped, and having always 
continued to suck the milk of their dam, which must in all reason be supposed of a more nutritious quality 
to them than that of any other cow. Secondly, the cow having so lately calved, the aliment nourishes and 
fattens in a higher degree than when the animal becomes stalc.milched. Cow calves arc observed to fatten 
more kindly than the male or bull-calvcs ; and the latter arc much coarser grained than the former, and 
their flesh less delicate in taste. Calves of the largest size are fattened in Essex, where the business of 
suckling seems to be liettcr understood, and more properly conducted, than in any other county, and where 
the farmer keeps the calves to a greater age than in any other part of the kingdom. 

6819. Marshal is clearly of opinion, that to suckle calves in general aflcr they arc ten weeks old is bad 
management; for his account in this respect is uniform, those of nine or ten having paid as much a week 
as those oflwclve or thirteen: and, although a calf of six weeks old may suck nearly as much milk as a 
calf of twelve weeks %ld, yet (or the first month or five weeks the quantity is considerably less, and this 
advantage of their infancy is doubly as valuable to nine as it is to twelve weeks. There can be no doubt 
but that the profit of this system of fattening depends materially U)>on the quickness of return. 

6850. In some dtslnclst barley.meal, linseed boiled into a kind of Jelly, and similar articles, are given to 
calves in the course of fattening ; hut the methods above described arc greatly superior, although it must 
be allowed that they may sometimes be considerably more ex;iensive. 

6851. The a^ t qffutiening calves for the butcher is practised in the parish of Avondale or Strathaven, 
with a degree of success, ni cording to Alton, which has had no parallel in Scotland. The superior excel. 
Icnce of the Strathaven veal has long been proverbial in the Gla.sgow and Edinburgh markets, where 
Strathaven veal and that of the best quality have become synonymous terms. The mode of feeding them 
is easy and natural They .ire fed on milk, with seldom any.admixture ; and they are not permitted to 
suckle their dams, but arc taught to drink the milk from a dish. The only art used in feeding calves in 
the vicinity of Strathaven is, to give them, afftr the first two or three weeks, abundance tf milk ; to keep 
plenty of dry litter under them, in a place that is vsell aired, neither too hot nor too cold ; and to exclude 
the light, as they are apt to become too sportive when exposed to much light If a calf becomes costive, 
a little bacon or mutton broth will give it ease ; and if it begins to purge, a small quantity of the rennet 
used in coagulating milk will cure the disease. {Alton's Dairy Husb. p. 89.) 


SuBSECT. 6. Fattening Homed Cattle* 

6852. The fattening of cattle demands considerable and constant attention, and the grand object is to 
fatten quickly. An animal when in a state of rearing may be considered as a vessel open at both ends, in 
which the supply and the waste being nearly equal it can never be filled ; fattening an animal may be con- 
sidered as an attempt to fill the vessel, and this can only bo done by excess of supply. The waste being 
the same as before, this excess must be great ; if it is not so, the vessel may be flifea to a greater height 
than before without ever becoming full. An important hint might be taken flrom this simile by many 
farmers, who know little of the dilftrence between feetling and fattening. We have known cattle, sheep, 
and swine kept for months, and fed with a view to fattening them, without their gaining a pound of meat. 

6853. The food on which cattle is fatted in summer is grasr, commonly on pastures, but, in a few in- 

stances, cut and consumed in feeding-houses or fold-yards : in winter 'w thr the greater number arc fatted 
on turnips, along with hay or straw ; oil.cake, carrots, potatoes, and t ther articles of food, are used occa- 
sionally, and in particular districts, oiUcake chiefly for feeding the larger animals ; but few, compara- 
lively, are fatted on any of these without the addition of turnips of one or other of the varieties generally 
cultivated. A considerable number of cattle are also fattra on the ofibis of distilleries, v^cn dis- 
tilling from corn ; a source of supply, the frequent '-nterruption of which has been much felt in those 
situations where the soil does not permit the extensive cultivation of turnips. It is seldom or never the 
practipe of Che best managers to fatten cattle with roots or other winter food on the ficliL during that 
spasoiM I but to confine them to houses or fold-yards, where they are well littered, regularly ted, not liable 
to be distui^bed, And sheltered from the inclemency of the weather, and where the manure they make is 
an object of ve^ considerable importance, and of much greater value than if it were drqpi^ at random 
over a whole field. . » 

6B54. The age'est which cattle are fatted depends upon the manier in which they have been reaped; 
upon the properties of the breed in regard to a propensity to fiitten earlier or later in life; and on the 
circumstances of their being employed in breeding, in labour, for the dairy, or reared solely fiirthe butcher. 
In the latter case, the most inproved breeds are nt for the shambles when about three yeats old, and very 
few of any large breed are kept more than a year longer. As to cows and working oxen, the age of fat. 
tening must necessarily be more indefinite ; in most instances the latter are put up to feed after working 
three years,'«r in the seventh or eighth year of their age. In general, it may be said, that the small breeds 
of cattle ere fatted on pastures, though soraet'unes finished oflT on a few weeks’ turnips; and that large 
cattle, at least in tlit north, are chiefly fatted in stalls or told. yards, by means 'bf turnips, and thb other 

articles before mentioned 

Stall-feeding is the most common, and, when Judiciously conducted, probably the most eli^le 
tnetbod, in to the cattleS,hcmselves, the economy of food, and the expense of farm buildinga The 

small sbM and fold.yard, called a hatnmel (2831.), are used only for the larger breeds ; but tlicy do not* 
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seem well cakAiUted fof iaa titeiisive of fattitig by those who do not' breed, but purrliasc stoilc 

everv ye«r trota difibtent iwrte. [JSnp E Bnl art Agt .) 

6b 5b. Jibe tuiogi ea^poutts injeeehiig aniimUs to pi oof ^ according to the author of the raitnet 's Calendar^ 
arc, regularity, and a particular care of the weaker individuaU On the latter act cunt there ought ever 
to be plenty of trough or rack j^bou, that too many may not feed together, in vhich viry common case 
the weaker are not only tl/unpled down by the stronger, but they are uoriieil, and l>eroinc cowed and 
spiritless, than which there p.innot be a more uilTavourable state lor thriving , besides, these are ever com- 

( idled to shill with the worst part ol the meat. This domineering spirit is so rcinarkabl) iirevaleiit amongst 
loriicd tattle, that be has a hundred times ohsersed the maslei-beaf-K running from enb to crib, and abso- 
lutely neglecting their own provender for the sake ol driving tin inlcrior Irom tiuirs TJilh is, much 
(Wt( ner than suspected, the cnief rc'asoii ol that diderenceso visible in a lot of beists, alter a wnitci’s Keep. 
It is likewise, he sajs, a very conmion and vct> sliamtUil sight, in .1 d.nr} of cowo, to see seccr.il ol them 
goretl and wounded in a dozen places, merely from the inattention ot the owner, and the neglci t ol tipping 
the horns of those that butt I he weaker anim.-ils should be withdrawn and ted ap.it t, and, in crib- 
leeding in the yard, it is a good mothoil to tic up the m^ter-hcasts at then meals 
fiJW? rtUUning cattle^ llunaldson obseut^*, are usually put to grass in M.iy 01 .Tune, arconling to the 
season aiul situation in regard to climate 'Ihe poncKl necessary tor tatting .an n\ for the liutchei depends 
on see oral circuinstam cs , as the condition he was in when put to grass, the n iture of the pasture, and 
many others , but, in ordinary c.ises, an ox will bc^ completely i.ittened in three inontlis There is, he says, 
one imthod of lattening, coiniected with thegri/ing system, that the larmcrs in Lnglaiid are, Irom the 
siipc^nor cxeellcncc of the climate, enabled to adopt with success, which 1.111 never be attempted witii pro. 
liriely in Scotland It is very common, at the dose ol the grass season, when the 1 ittining stock happen 
not to be lully in condition for the buhher, to render them so, bv gmng them h.iv tuu or three tinas a 
day 111 the field, or m hovels ererted tor the purpose, into which they haie aci(s> .it pletsure 
<i8')8 hen tiiinip\ air employed Jot iht pmpose nj fatuninf' calllt , especially if tliey are put up to 
the stalls in projicT cuinlitiuri, which, considering the si isuii of the \ oar (Novi mbeO, must, with ordinary 
attention, alw lys be the case, lioin ten to thirteen weeks 1- fully sumcicnt to iciulcr them lit toi market 
t>H 9 Thefattimngfif cuIUl with o/ns may, in some respects, be considered as a brinch ot the distillery 
business, hut yet there are some inst uices wherein those who cultivate farms m n tise it with a iloiihle 
view— the obtaining ol a ]iroht on the sale ol e.ittle, and the aecjuisition of a valuable tieasure ol usc'ful 
manure AeUm, the rojilei ol the larm of Mount Nod, near Streathani, 111 (he county ol Surrey, erceted 
a very complete budding, fot the puiposc rhnllyof fattening cattle on grains In this building miglit 
faometinies be seen sevi ral hundred he id of cattle 

WKiO Th( mt ihtui of faiti ningtallU n ith ml e/iAc, corn, cut chaff, &c is practised in many of the English 
counties, with a degre*e of siuccss siifhcicnt to warrant 1 irmtrs in other paits ot the* island tolollow the 
same practice ihe e ittle are eonimonly put up to 1 itteifat the end ol the grass season 'Zhe usual a), 
lowaiice ol oil cake, alter it is broken in a luge mortar, or, in the fruit distruts, 111 a cyder null, is about 
halt a peck per day, one half in the inoniing, and the other in the evening, to whith is aeldert hay, aiifi 
in some cases groiiiul com, that is, octs or Inrlev ol iiilcTior quality, and ( ut stiaw, proviiiciatly “i h ilF’* 
Asbulloek't fattened in this ni inner get regul irly live, anel soinetinns six, meals a day, it is siiffieiently 
evuU'iit that, although it may be, iqioii the whole, an expensive mode of iatteiung, yel it must be both 
expeditious and effectual 


I S|»| IlMlh't (Sl Mnhment ft r f ilUnut^ tnlfteal I trnif id ii 
one ol ilic most t \U ns vt* in tlu m iirhr t d ot I nuloii It 
ss IS 1 Timd for On pn] ( < 1 1 eonsuimi ^ * n tin sj t Uu j,r ill's 
iml isl> of the LXU nslv« distilU y ol i]i it f uinli 1 he 1 inifl 
me IS Zlll t> ( tlong, ind iSOfoilMiili incl* il ii ntdl tocoiilHin 
lilM) liLJil 1)1 cattli lti( t Sill)))/ Iht s <t( wxls an ih ut 

10 (cti luKhi^idi witultusoii <a<h suli, mil S win tows 

at caih Mid, not ^li/td, snd h Itw ph/«il skihghts in thc 
roof rtie roof forms on*. rn1/^i , and ihe cdiln p »t if it 
nHonts for tin -im]iU hit loll, it is su]iport<^l t>t Lst 

linn oul woiKUn pilKrs, so nun lous iu to hive (he 'ipia u 
ance, < II fnat t ntr tiK( <t i ti rtsl ol <( lutnns Ipnsipifsix 
ft el, tlu iinln ofwhhli is p i\i d with j 1 Ues ot 1 1 t ron, is 
Lontinuid louml thewhoU I uildiiiK, ind Utwt'tn tviry two 
lowb oi t Hill ir< iiissai^e*! ol 11 c s oik vviilih iiul di txipDon 
J III wIioIl Is liKhUii tiv ll iitv SIX ^ IS light J lu « ittli stiiul 
In s( ills si VI II rict nut i 1i ilf vv ue and the spot fii in Iho 
nnnHvr to tlu eidhr lulnnd tlu* i mU is ibont tin ftet llu. 
ItntlLrs h lie III JiK llnKiori t on*, end nndihiii icilsoundtr 
Lroiiiiil (liHiiis liixini' I imilir inclinaii m, into vvhuli tlic 

11 (Uiil fi-Lfii lit pnlirs inns llirf n^,h iron f,i-ilinp. llure 
IS noinnum inun^tr utilih ixtiiuls tin. wtu lo lenpth of laih 
nm ot c It tip, T lie h atom of wliiih is on a {urlti t level J he 
pm lion ol tins nimpHr (.ontnined in every dnuhk st ill lixs a 
Miond bottom, with tu > i nds let int i it, thi. sc*i ond oi iii |K*r 
bottom descpnaiiif; to within tlircp inilus of tlii t otUin com 
moM to the whole mtngM In ilu tiiiiier triULh so tomu(l,aricl 
whirli, in lLii(;th, cHMipicH iboiit halt ot llu Ii npth of llu por- 
tion of the manptT lieloncinp to poi h Mali, is put the tins, 
or odier buhd food, the cotiiinon niangcr bung lor die re- 


ception of the wish, or otiirr hquiil f hh] oi clrink 9 ’he 
jmmi nse ipi intitv 1 1 wv h pn diirttl 1 1 the (list lb r> is kept in 
111 ton vir link, alu vx the hvv .1 ol llivse manprs, hiuI in n 
d III I ent uai t c t the pitmisis but pips fioin tins tmk are 
« inducted iindirlln suit ici ind mnimunu ite with tiili of 
Ihiin, so ih It Iv tiiiniiif, a mmIc the wiiolt nf the rattle 
111 ciiycneottlu nnges iie iiisi iiitlv supplied with wash llii» 
ailub seivts I oih ns IovmI md drink, is it lontnins tlie liner 
I ullcics of till pirund ninit mil llu. prinkr pirt of tin bailev 
nil ll used in the 111 i hing firoii ss 1 1 i gi iins itl kiiit in df>pp 
)uts nbuui iwt Ivp til t M|uin, iiid tin or twiivi (ittdiep,iuime- 
w liat II 11 row 1 r it I r tiin tl in nt lo| , Iinid with hruksit in 
iiinint ind whin tlu era ns iiLtiolileii nii nnd laiscsl like 
ilip r di,i if 1 housi , thpv nrpi oveitd witli road sliill lo exclude 
the air, ind protirt them Ir m Hit uintliM 1 it lie or no litter 
isiisid, iiul iiiuhir (,iipn bod iioi h^ umiii istiir pnpn. 
Oil < ikeisii cd blit nol nlw lys itlu inefound tlint longh rlovxr 
chdl inixiil witli ihx pains .iiid waidi will f itlentto any ex- 
tii t 

rst i Thti l uiidinf^ , Iboupli nc( tf d it pn at txp* nse, in i rry 
iinsi|,htl> iiid f ir in in rrinpleti It is iiiulIi too lold m win 
ter tr in tlu op muss il ibe i lof, and, iMPTlorlv, xxry un- 

pkasing lo till eyi tiom its pT« Pt htiplil Wilhin ihi sipwJa 

iitUrly ills) pun u by sii-iiiirigly Imminei ible | osis, three loiiilhs 
ot wbuh are ol littk or no use. for oiu. th id p irt of tbe cost 
an iipi iltv uvfiil, and much h indsonur sin cture iiuglit have 
Upii erected. It has nen r p ml i pmlit to ita owiurs, wlto, if 
Uuy could sell their w ish and prims at tin presint ii arket 
1 rit e.eA'iulait that their iiiolils wou d be eonuderablv greater 
Ilian by consuming it on llic premises. 


SuBSECT. 7. I Managc7nent of Cotes kept for the Dairy, 

6RG3. Afi/rll cows are kept fur the nianufaeturcof butter and Uiccbc, for the suckling of calves for the 
butiher, and fur the immediate u^e <il the milk 

6864 The kind of cow ustdby ll t. daitynis who supply the I.on<1on market is chiefly the Holdernt*8B, 
.1 variety ol the hhort-Iiorned breed, with large carcasses and sliort horns I hey are bred chiefly in \ork- 
shire and Duiham , but in part in most counties llie Edinburgh dairies are supplied by short-horned 
cows from Roxburghshire, and other pastontl distiictsi in the south of Scotland >or private dairie^ the 
P54 variety bred in Ayrshire [fig 86* ) have a deeidccrivre. 

fercnce, as giving a rich milk and laige proportion of but- 
ter; anel tlic cheese made Irom the milk ot this brc*ed, 
known as Dunlop, is decidedly eclcbrated In I^ncashire, 
tbe native long-horned breed Is saW, in the Report of that 
cxianty, toobtain the general preference : but in Hodgson’s 
dairy at< aton, in the same dAtrict, it was found that a 
short horned cow, inioii an average of twelve months, will 
yield nine quarts of milk in the day, and four and a half 
]H)unds of butter in the week ; and a long horned cow gives 
eight quarts of milk in the day, and four poiitMs ot butter 
in the week, for the same period The cows of both kinds 
* had constantly the same kind of food ; but, in Older to have 
the clear result, the quantity oftood consumed by each cow 
of the different breed should have been fully ascertained 
The produce ol milk and litittcr is on the side of the short- 
3U 
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horned sort, but it h not ascertained whether the neat bilance is in favour of the short or long.horneil 
(7 ari(HH/ine Iftp %l ) riic Guernsey lined is valued by soniL for the richness of the (ream and buttci , 
but, both tor the dairy and butcher, it is veiy unprohtable 

b'tiii W//( n butti i IS iJkd principal object^ such cows should alwi>8 be chosen as are known to afford 
the last milk and cream, and in the largest quantit), of wli itever breed they maybe But the weight ot 
biitti r to be made trom a given number ui eows must tlvvijs ilejiend on a variety ol contingent cm um- 
btam es sueh as the size and goodrieis of the beasts , the l^nd and qu iiitity of tin. too 1 , and the distini e* 
ol time from talving As to the' lust, it heenl seencly be* mentioned that a large eow will give grciter 
stori ol milk than one ot a smiller size, though eows of eeiuil size difftr as to the qiiintityof eiiaiii 
|iro iuetd Iroin tiie milk ot cteli it is, tluieton, on those cowa whose milk is not only in laigc tibundaiue, 
butwhuh, hum a peeuliar inherent richness, yu Ids athnk ere im, tint the butter dairyinaii is toplicc 
Jus eluct dependenic, and wlure a cow is debeieiit in either ot tiiest, she should be parted with, and her 
pi lee* suyiplied by one iiioie pioper lor this usi \s to the sicoiid piitiiul ir, ii iinely, the kind and qiulity 
ol the iood, thoxe wlio would wish to jnolit by a d ury ought to yirovide lor their eeiws hiy ot a suptnur 
goodness, to be given them m the depth ui wiiitei, iiid this in in uiiliinite 1 degree, that they miy ahv lys 
leed till they arc perhetly satislied and, when the we itlier will permit, the cows should be indulged u ith 
an outlet to iiiirsbes nr low me iduw grounds, wlieie they iii'iy leed on su(h green vegetables as art pre 
5 nt, wliieti IS lir pidenlile to the piartuc ot eoiiliiiing tliem the whole day on dry meat, willeiiabJe 
them to yield gieater plenty ol milk, uid will give i tine yellow colour to tlie butUi even in the winter 
se ison 

(iSu> Tntht 1 nf Tiurkin^hams/tm and ()}f mhbiti ^ \ory it numfieis ot tows iro kept for the 
purpose ot butter 1 best leitih lends iii'untain i bleed ot Urge eows, wliieh yield gie it store ot milk, 
so tb it it is no uiieoiniiion eirtiimsfinee lor one 1 inner to keep i I rd of filtv oi si\tv, aiiel to eollett i 
qu iiitity ot e re im suthe i nt to till a ban el i burn ol sixty g illons m i week Hit buttei mule liom this 
eie Mil Is sold bv the t iniu r or d iiryinun to persons who in ike it the ii bus lu - > pure h ise tins irtie U tt 

a St iteel price liom Mie li u Im is to Hidv el ly. itid it in inleiior r ite lioin I a ly it to Mie h ii Ini is Ihe 
butte r lluis colh eteel is se nt to I ondoit every week iii w ir,goiis It is eoiioigi ed to tl de eh is, who ret iil 
It to the eorismner , iiid no sinill prolit from this ti itlie leiiu s to the w iggonei and the butler incie h int 
J Ills butter Is mostly in'ule up in lumps e I two pounds e leh, in I lor th it re'isun it b is eibt lined the ii line 
ot lump butter Us ti'iwiur is pee uh irly sweet iiul n re t ibh , whie li iseliully eiwiiig to the gooeliit s i>l 
the p istuie whcicoti the eows ire led, tor this iiiliin le merit woiil 1 m v nn be soii,,lit 1 n in butter in ule 
lienn onhn iry {iistines, bow gre it soever imv be the si ill ed the el ury worn in i hoiieh the gr iss slu uId 
be ee|ii illy hixiiri int, the cows ol the siinc hretd, end the ere tin in likr ihuiid nice, \i t woulel ideii'ed 
pre te re nee still reni'iiii III lavour o( thevile beleows, toi, is i I itte iiiiig b ist on iieh liiielwill tliiivo 
iiiurh eyiiieker thin on tiiin soils, though the fie i luge he slioiteron the lonnir thin on the pe e i giound, 
so will eows give* a laige r stoie ot milk, end Ihlt ol a moie niitiitious qu ility, wlien led on deep lertile? 
me idows, thin it dipistured on those ot niteiior ;e odiiiss or (|U ility 

» <»Kh7 J’lpotd hn long bee n lull in the hi„best eslmi itu n , and gieit qii iiililu s ire minufu 

tured in ( imlirielgi shire iiul the aeljoinme eounlies Ihe t mil rid u I utU r iss nt iiismill \ ms, it his 
an lelditioinl qumtity of silt mixed with it, (o insui its keeping le i ten diysor i ioitniglit end is guu 
r illy pel tee tly Ine liom tny iiiiiid t iste \erkshii(, 1 iiiec liisliiu , nut otiui iieit,hh nirin^ coiniliis, 
where* the landisndi inel lei tiU, likewise supply 1 tree epi ii titles e 1 Imlti i, wliuh is s ilte I iiid put inlei 
tubs feir the southern ni irkets 

(ibtiS lUuH t/u<si IS Hit pnnapal uhpet^ the minigeinent in rosjicet to the eows mn t he the smie 

liSb) il htn ifu ohji.it is Iht iULHiUff of Ltdt v, th tiimii Imnld jirm ule hnnsell with 1 1 re e d ot eows 
fiuited to the epi dity ot his I uul While the turn d ouiids \ itli tertile pi tuus,witeieel with wluilesemc 
sire ams, and not 1 ir disl uit tiom the v ud, so th it the e eiws m ly he turned mime e)i ile l\ out ol the suikling 
Jiemse upon their teed, the bent tit will he in eveiv 1 | ect sii| ine i towluti in he i speeted Iroin in ii ihle 

t II in, or where the green 1 tiul is in i sni ill pioy oition to the ploUche 1 , le r, in this 1 itte i 1 1 c, tlie c ows 
miisl ilepend tor their susteinnee e hielly on iitilu i il leieUler , sueh as i lover, rye gr iss, turnips, and oilier 
roots iiiel lurhige 

b'^/0 Jht owhousL should li of i size ilxyted to tlio number of the busts I iiJi tow shoiil 1 be* 
ell iven Intel the bouse it sue 1 Ini^ lime, uul hei lieid ee niintel iii i pre per m itinei, b ivini tome /oeldei 
lying leiiistantly befne her, ml i spiee hit between every bcist When liny biieine ue ustenneel to 
tins km • ot restriiiit, they will withenit my tioublc ionic inte> the pi lies ilesl ne 1 lor them, wlieii tJie 
( lives liny he suekleil with the gie itest t ise end fuility 

(sS/1 /it tnnt I n s should b cum tin/b flit th o eei/eing is not igrecd on, some i mtcntling th it tliiy 
miybe niilkid almost to the lime ut tIu ir elioiiping the i ill without nnuiy, while othcis m imt iin tint 
It IS ibsolutely nee ess try tint tliey shoitlei be liid elry iioni one month to two, both tor tl e idvintage ot 
the inselve s anel their e lives Ills imih ible th it mue li in tins bus ne ss must el pi nil em the in imii r in 
wine li tlicy arc kept, as when well tiel they m ly be eonliuiiiil in milk till vvitliui i we kortwool their 
I tlv mg, williout suffering any injiiiy Iruiii it, but in tlie eoiiti iiy e ire iinist me i s it m ly be bette r to let 
them run dry foi a month, six weeks, or more, leeouting to their eoiuhtion in ouiei to tJuir more fully 
ree luiting their Btrciigth It appoirs not luipioh ible , but tint the luiigei the milkoig is eontnuud, tlie 
more* tiee tl e cows will be Iroin iiietiir itioiis uid other illietionsot the luUlir, wliieli is 1 1 ireiimstanec 
eleservingot ittention Where only one (»r two eows ire kept I ir the supply of a iunily, it is likewise 
Useful to know, that by good feeding they may be continued in inilJs without any bid eunseeiuinces till 
ne II ly tlie tune ot c ilv iiig 

f>87*. (oivi foil tmuh slip thm coins before they ire su^'ieiently grown Where this ore nr s, it is 
cssenti lily ncctssvry to remove such eows iinmcdi itily liom the iow« irds, or trom mixing' with thcotlier 
I ittle, for a lew d vj<c But wheit eows ire imuli subject to sue h lelents, it is the best methoel to get 
quit of them ns soon as possible, is they will selelemi turn •>ut piolitible ifttrwards 

fiHi Cou s stwuhl bi I ipt constanth/ in t,ood con hhon , nvvheri they ire* ever suffirexl to become very 
lean, and tint In Ihe winter seison, it is imp issible that they c in be lirought to ifford a 1 irgc qumtity of 
milk, by getting them into perfeit eoiuhtie n in the summer months Wheie eows are le m at the iveiioe) 
ol calving, no nianageine nt alterwards is even i| ole ot Ininging them to afford for that se uoii any 
thing near the preq^ itioii ot milk that tliey would h ive done if they li id been siippotted in ]>ropii tondi. 
pon^ uriiig the wiiiB r I iK»el of the most lourishmg and surrulint kinds should theieiore bo rigulaily 
given in suitible proportions in the e olil me I nu ill mouths, md the anim ds should be kept warm, and we 11 
Bupphc'd w ith pure w iter Some ndv isc their being rie mid by rombmg and other moans , but this is a 
pr 11 tice w hieli, though useffil in in ikmg them yield their milk more freely, can perhaps seldom be advan- 
tageously emplemd on an extensive scale w 

6874 IVbcicshe herd oj cows is (xUnsioe, an ace omit should always be kept of the tunc when each cbw 
takes the bull, that she may be dried off at a reasonable distance ot time before the expt*<tc*d term of 
gestation \ye complete 1 Ihc usinl nine when the eow is drieel off is two months bcKire herealving, 
when she ought to be suffered to lie quiet, iml sbould not be brought up with the* other cows it milking 
or suckling time Aeeurding to some, if a cow be lontiiiued in milk ne ircr to the time of tilving th in 
the period above allotted, it will not only greatly injure her future progeny by rendering it weakly tnel 
stunted, but will also have an ill effect on her own health while others, ih we h ivc seen (0871 \ consider 
ion days or a lintnight as suflieient \V hen a tow h four .nemths gone with lult, the fact inij cisily be* 
ascerlainexl by pressing uixiii her off fl ink, wlu n the eslf will be fi It to kick ag'ainst the* hind 

b87i lows mau be known to ii mat tin imn of itilitit/r, by springing nt the udder or it the beirmg 
By springing at the udder is irfcant the colie etion ot liquid in the big, whleh, a lew weeks before the time 
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of gC!>t;ition is acoompIishe<), assumes, in somo drgr«*, tho appearance of milk, and inav be drawn from 
the tcata To spring at the bearing, is when this luirt is more than ordinarily Jiirge and distended. Heifers 
are said to spniig booiii’st at bearing, ami old cows at the udder. Some eo\^s are })eeuliarly given to nbor. 
tion^ , and where this happenb, they should never he continued long in the herd, as U'lng unlikely to 
yield any considerable degree of profit to their owners. 

ds7(». Coil).* tvhich are trpccL'U nhorlly to calvc ought to be lodged at night in a largo convenient out- 
house, or some other phice, tor a week or two pcvioudy to lalving, as it may lie tlie means of saving the 
hie of the calf, and peiluips that of its d.am • tor, when a calf drops in the yard or held under sueh cir. 
cumstaiices, the hazard of its peribhiiig through the nn leniency of ' » weather is very great, and it may 
eoiiiiderably endanger the lile ot the cow Hut If, trom inattention or other causes, the creature should 
catch cold by calving abi nail in sharp winter nights (which may he pen-ived by a relnsal ot her food, and 
by lier tremhhng joints), she ought iinmediatelv to be chiven into a waiin shed, together with her calf, 
and fed with sugar-sops and ale, and with the best and sweetest hay, and should not be siiftcred to drink 
any cold water Hy this treatment she will mostly recover in a few days , hut shoiiUl the disorder hang 
about her, lialls coinpoboii of aromatic cordial siibsti icijs ni.iy be given 
(»S77 tintch com is in her prime at five years oA/, and will generally eonfiiuie in a good milking state 
till ten years old or upwards , but this deiH-iids greatly on the constitution of Hie animal, some cows, like 
other animals, exhibiting marks of old age much earlier than others 
IIS78 Corns of tat pc sne yield great store of milk when turned on pastures w here the glass is in sutlicii’nt 
abundance, or led with a loiistant supply ofsmh food a><, lioin its succiileiicy, conduces much towards the 
nutriinent of tho creature, and enables her to gi\c large quanlities of milk, siicli as turnips, grams, garden 
vegetables, c^vc. Hut as these huge cons require a more ample proviMon lhan would fall to their share oii 
the generality of farms, it would seem tliat they should not bo kept by those farmers who^e kind is not of 
the most fertile kind , lor, on ordinary keep, a small eow will yield a f.nici piolit fhaii one of the York- 
.shire or Staftbrdsliire hreed, whicli, having been bred on tho best kind ot land, would he staned where a 
Scotch or a Welsh cow would hnd an ample supply of tood. 

Those who would niahe the utmost advantape Jtom tow*, either as calf-sucklers, dairymen, or 
milk-sellers, should always provide a hull to run in the iieid, to obviate (he perpetual tioiihle of driving 
tinm jicrhaps a mile or more to the bull, ainl in order to nievenl (he loss and im onveiuence ot their be- 
lomiiig fiequenlly liarien. One bull will generally be suliiiient for twenty rows 'I'hese ainmalii are in 
their prime at two years old, and should ne\er be sulfcred to eontinue longer in a st.ite ot virility than to 
the fifth year; as, alter that time, bulls wlneh before were gentle and lay quiet in the eow pastures, are 
iiiostly apt to contract vicious disjiositioiis, and liecoine very iinmaiiage.ilile. Whene\er tins happens, 
tliuy should be immediately c.istrated. In Ihe principal town dairies of i^cotland, such as baliiihiirgh, 
Cilasgow', \-c the tows are never allowed to take the hull, but are sold off, after being kept a yeaV or less, 
to the butcher, <ind fresh cows bought in flieir place This is one very icniarkabJe diflereiicc betw'eeii 
the inanagenient licie and in the town dames of Kngknid 
()MS() /’ru feedinp of t^tathd toms, the tollowing dneitiuns are given to the eow'-feeilcr in aif iini>roiefl 
dairy csfablisliment near Taiiiliam, in Siirrev * — “ C.o to the (ow stall at six oVkick in the morning^ 
Winter and summer, give each cow Ji.ill .i luisliel of the field licet, caiiots, turnips, nr potatoes cut; at 
seven o’clock, the Iiour the dairy-maid comes to milk them, give eacli some hay, and let them feed till 
they are all milked. It any < ow* refuses bay, give her .sonuthnig .she will eat, sm'h as gi.ims, larroks, t\ic. 
during the time .she is milkiug, as it is absolutely nocessiry the cow slionid teerl whilst niilkni,g As hoon 
as the woman has finished inilkiiig in the inoining, turn the cows into the ailing gromul, .ind let there 
lie identy ot fresh w.itcr in the trougli.s , at nine o'eloik gne each < ow tliiee g.illon.s of a mixturo(om. 

E osed of eight gallons of grains and lour gallons of Inon or pollard , when they have eaten tliat, put "oinp 
ay info (he cub'., at twelve oMoek give each lliree gallons of tin* iinxlure as before, if any eow looks 
for more, give lior another g.illon j on the eoiiti.iry. if .she will not eat what you gi\e lier, take it out of 
the manger, newer at one tune letting a cow have moie than she will eat np elean, IMind and Kecji yonr 
mangels elean, (hat lliev do not get sour At two o’clock give each cow hall a bushel of canots, field 
beet, or tuiiiips ; look the (uriiii)-, o\cr will hefoie \ou give (hem to the kavs, as one rotten turnip, 
^Lc W'lll give a bad taste to tlio milk, and most likely spoil a wJiole d.iirv of bnlti-r At (our o’clock jmt 
Ihe COW’S into Ihe stall to be milked ; fee<l them on ha\', as you did at milking time in tlie morning, ever 
keeping in mind that the cow whilst milking must teed on something. At six o’clock give isich cow fhroe 
g.illons of the imxtiiie as be/oie Hack tliem np at eight o’cloik. Twice in a week pul into each row’s 
feed, at noon, a (|iiatt of ni.ilt dust ” 

GNSl. Jinecfioti* to the dairy-matd : — Oo to tho cow st.iH at seven o’clock ; take with you clild water 
and a symugc, and wash eai li cow's udder clean before milking; dowse the udder well with cold water. 
Winter and .snmiiier, as it braces, and r<*pc*Is heat Keep your hands and .inns elr.ni Milk each cow a.s 
diy .'i.s you can, inonimg aiul evi'inng; and whim you have inilkeil e.icli row, .is you suj)po.se, dry, begin 
iigani with the cow you hr.st inilkcsl, and diip them each , lor the prineip.il re.ison ot rows failing in their 
milk IS from negligence to not milking each cow dry, yi.ntu ul.iily at the time the call is t.iken fiom the 
cow .Suffer no one to milk a eow but yourself, and have no gossiping in the stall JCvc‘i y .S.iturd.ny night 
give in an ex.ict ai count of the qu.iiitity of milk each cow has given iii the week ” {Ftn m. Map vol. \v. 
p 3\i) 

(iSH‘2, llarfey's daily esfahtishment at Gtaspom has hevxi colehr.ated eincc Tlio object of the pro- 

prietor, who is engaged in various extensive concerns, is to supply the public with new milk free from 
ad u I ter. at ion, and to have Hie cow-house, cows, .tnd milk kept in a moie cleanly state than by the usual 
mode. • 

(>SS5. filUstvievipon w romlTuclion. IngnpllM’ niiUr, rvml nt tbe .ame llnio of aJiniUing air,]w- 

Thc< alllcsiaml m rows, twt Ivi* HI arow.iicAss thehouse, he.Ml vines HflulH'i.iimn lis Im<- rctailir. '1 Iiu cov\s are not nuiiutl 
ami heatl, ami t.iil ami r.-iil, .illfniar Iv , lliere K a ivissigc uut to niilkiiKii .is in l.midon 

liehiml fwr t le.iiiitig, .and one In frc.nt ttir feediiiff. In iront ul 6SS . 7’/n »/<■./. oj ii.irt for some tune liiu k has fiecii 

each <i)w is a mre gr.itliig. hung like a w .ndow s.ash, whn Ji a\«r.igiiig cleTcn .li (jiuUi c.ii h |i( rd.iy , bin tioth ipi.ilKy 

lifts up when giving die hult Imal and i le i.dng the mbs, .nut and imanliry di pi ml iiim h \i\ion ilii* kind ot Imnl HarU*) glvt*ii 
Is put down when they get fias,Ac' The i ontrlvaiues lor n decide d nf< ft reme to the kyishire hri ed of cows. They .'irp 
wasiiing Ihe I nils, rolhi tnig the mine, vciUibiMiig the hoii'.e, hought ehlclly at country fair.-, either newly lalscd, i>r a few 
dec., give ;>eculivr adc.iiit.igi's lo the es'.ihhshinent, whu h may wih-Iis befoie c.ihing, ana nesi r tiirn..d out dll they goto the 
be suininid up in the fnllowring ileiiis _ The IumKIi of the butcher. ^ 

cattle , thu preservation ot the thnliers; thedlminishcd danger (iSS7. The fund t\f the cotri ilnrnip tummtr consists of Cm pruia 
from lire, there licing no hay-loft .shove the rattle , lhci»rc- and green barley inli.i'd wiih old hay, and during whiter 
■crvatioii of the provimdcr , and Ihu ll.vvonr ot the milk. The liar'ey uses a giMxt many tiirniiis and pnlaiiNs,, all of which are 
heat IS regulated hy therinonieterM. A circulalion of air can ate anted and lulled wiUi cut h.iy ami straw , also grains and 
be prcHliiced, so as to keep the i .ittJe coinfuitalJe in the hottest distillery w asli, when ihcs-e c.ifi be got. 

weather, hy whu h their heallli is prunvoted. "flu- ventilation 6t»8H. II hru thrrr is tmnenerv mi/K than titpithes thf dmiand. 
also prevents the timber from rotting ; makes the cows eac part is pul In the rnilk'housc till next d.iy, when the skimmed 
their fodder liettiT, ai> their breath is allowed to escape, Instikd milk lb noId at half ])rlce, n»d the cream ■’uid at Is. ChI. per 
of being thrown Inick umm the food, &h lt> the i .isc when their quart. U'hen any cre .iin is Ii-n, 11 Is put in a churn, and made 
hendb arc placed opposite a w.dl. It is well known that milk into laitteromca week or foitnlght. 

easily takes a taafe from any oiIkt siihstance ; of course, A tlie fiS.S'l. A latdr of rentilnttoin fi.vs las n .idopted for the timra of 
row-house la hlled with had air, the milk, while parsing from feeding, milking, currying Ihe callle, i k.tning the house, dtc. 
the teat to the poil, and during the time it may stand in the Each )ierson has acurrycomh and a hair cloth for cleaning tho 

house, will lie impregnated with the foul atmosphere. cows twice a daN, and a inou and pail for tlie house, uluch 1: 

(iSH I. In feedinp, and prrjMftnp the fond, llarlus ho^made w.vslied and handed Iw lee a iljy 

ni.iny experiincntii : and by the mode htfs now follows, Ihe t,89ll. The tUtinh/ tfnic qf the caitfs and hones it ntmit 

c.itile f.itien and milk lictter, than by the orcL'nory process j for visitors to sec the esiablishment ; and the way ihe vessele 
and the milk has no taste from turnips or other vegctahlca. and nink-houM! are kept li.in made some penp'c fond of milk 

GSH'). 'J’Ae aitanpetnaii for milkiup, insun>s (ho row to be whofoinicrlv were disginslixl .at It, from the manner Jn which 

clean luilkod, and also prevents fraud ; and the mode of loch- in my town dairies .are conducled. 

3i; 2 
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fi891. TNu adiyutt^nf irrtga^tig grait Imdtwiihthefin's 
ttriH* alm<y>t exL«ed8 bdlofi Last neoHin some snioH (lelih of 
old Brws were cut sn times, averagliiK fifteen Indies in lciii,th 
at eiu n enttinff, and the sward very thlili. The soap suds of a 
pablU washlnf^honw! are applleil to the same puriKisB wlih 
considerable adynntaf(e. 

6H914 i he advanjaje offku Jvidm to the owner of the rattle 
is shown bjf the fiillowing absirait, In Harley's own wmds; 
l)«t the benefit of a lllivral suiipty of ucni Ine milk to ihe 
rommunlty at large, pardLularly to children, it u nut easy to 
cstimatL — 


i'o the gtnfral heaUh of the cattle by ven- 
tilition . . . . . 

loihe prevention qf a dteeaie cilled grain 
sickness, when fed on a ilns > 

To thi jtrei'eniwnqf m eUiii^, by eating young 
and wet grass ... 
Totheprcirnhono/fAdAhi^, when feeding 
on turnips or potatoes, &( 

To«riiing in tlir erpentr of fiwding, by im- 
proved modes at i ooking, fti. 

T o SOI log nj Itthmir In feeding, (hinging, Kc 
M |ier cent, as one ptrMin will do is muc h 
as two on the old plan , but allow 25 ot 
this for draining. An ., leaves 2a pir ctiit 
profit on servants' wiu;ea ... 


^ per cent 

15 do 
20 do 

25 do 


To fa? ir^ rftimhir In the building, as they 
will lost more than double the lime 60 per renti; 

(i8<)5 /ffJrtey hat a ttcam engine for driving the following 
machincrv — 

A siniill thrpNhlng mill 
A straw cutUr 
A turnip and potato blicer. 

\ he ( hurniiig ipiiaratus 
I’umpmg wall r, At 

'ilii siiiiLboilir that drives tlio engine steims the food, 
warms watir. Aic. 

fiHfil ifr r oiiirn etml?/, laixmr, and ii^tnee, the establish- 
ment is now brought to sue h a slate of ih rltt lion, that it ri • 
(.lIm', the < uidial apjirob ition of all who ha e seen it , fiirmsh- 
liig llic 1 )miiiiimty with genuine milk at a (.omi>arativelv low 
prid. It U idiintted, Ih It the gnuur part of the sysumis 
origin il md Is not to be init witli in any part of the kingdom. 
{I arm Miff \v IS'l ) 

ti5*) > J /ii merits < f Harhy's stffktif are now ronsideri d to be 
gre itly exiggtr'iti'd in the ibovt ai count F iking the svsti m 
illop till r, It III ly be disi rilicd is caseiitiilly that emnloyed by 
tliL dnry 1 mm IS in linllmd anil tin iNtifier amis, desttihed 
At Kiigih by Hull litr-ind Sim lair, and nolnisl in pTccciling 
scitioiis ul till present work Irum the above and othir wriUrs. 


G8% The London fiat I u 1 oC most cmiiieiirc arc tlic two at Ishnetoti, bclonpinp to Mr Laycock and 
Mr Khodes, and the Mctroiiolitaii Dairy in tliL Ldgt ware Iload 1 imn 1S22 to 1820, a nunilic'r ot other 
dames sprang up, and made a eonspieuous figure Inr a time, but, like othir hubbies of those viais, 
tlu'y have ne'arly all burst, and none now remain worth notiie We> L*xaiTiiiii< 'he Ihlmgtuti and Metro, 
pohtan dames in Oetober 18>0, and the iollownig is a brief outline of tin result — 


fi897 nhixles's Ithn^'ton dnirij is iht most ( omplete of the throe 
establlshiTiiiita It lias lieen in oxisunic for ii|iuar(U ut thirty 
yean, having l(w.u lomimniod by the Ivihtr ol the pnsint 

K ssors, and larrlcd on tor a ( iinsidirahk time in tin iiiigh- 
lood ot (Ininwich ilu number of mws kept by ihe 
presint Messrs llhotiv cxirtds, on an ivti ige ol tlie vt tr, 
toiiihundrid at one lime i hose mdlvuluds in sudtohivo 
had upwvnis ol a tbous'iml ows in their chfiirent evfil lish 
menu llic surt-uc on wine v the buildings are plued is a 
iJope of two nr throe acres, 1 u ing the east and itsim Iniitiiin 
Ik about one inch m sixfoil Ihe sluiU run in the dimtion 
nl the sluiw, as well fur the nitural drvliiagi ol tin giiihrs. 
and Ihe more easily st raping, swi pnig, 'iiid wheeling out ot 
ho manure, as for supplying water for drinking to sin'll! i '1st 
nm troughs,' w hich ore llxrd in the walls, it ib^e heads of the 
rattle, in such a mannei vs ihvt the one trough in iv be sup 
plied from the other throuf.houl the whole length of the stud 
The shed* are Iweiitv four bit wide, Ihe sidi walls il out 
eight feet high , the roof of uli s, w nh rising shutlers lor veil 
tllatlon, and with paniH of glass, gli/( d into tasi iron skiltu n 
tiles, for light- The floor is nearly flit, with igiitlir ilong 
the centre andarow of slvllh,in h seven feet uid a half w idi , 
and adapted fur tw o cows, runs along ihe sides 1 he ow s vu 
f'lkUiicd by chains and rings, -whieh rings run on npn.,ht non 
tods, In the I orners of the stalls, Ihe euiiinion itUKh Im ing di 
parted ftuin only in h iving iron rods instead of wmalen | ( sis 
A trough or inangir, formed ofgtone,slate, oriimint.cflliL 
orelinary sue ol those used for tuirses, and with Its npn r 
surface aluiut eighlten Inehis Irnin the ground, is fixid it 
the head oft vch stall (ourshMlsxrei lieeslp'inllel and dose 
to eat h other, end in th« party w 'ills vri oimvi ngs ibout a fiait 
In bre ulib and tour 11X11 1 l^h, opposite e u h euw 1 he LoUoiit 
of tluse oiMiimgsJi aliout nine niehes higher Ihvn lheup}Hr 
surlui ol the troughs, and Isfirmtdbv tin upoersurlut of 
till uni foot squiri last iron dsUms, which conivin the water 
fur drinking lath cistern strvts twoco s. wbuhit luurse 
are in dilleient sheds, but i(l|iiinmg and up|Kisiti t uh other 
All these ii'oughs are supplied fri m one I irgi i istern by | ii l^, 
in a manner w liii h i sn W 8o readily c »ni civid, that we shill 
not slop to lifter a desirlpllon i 'vch of Uiese troughs Ins a 
wootkn cover, which Is put on during the time the rows ire 
eaiiiig their grinu, to prevent ibiir drinkuig it the vtine lime 
aiiJ (Iroppmg gr ims In the water 5t the upper end, ind it 
one lorner of tills ijundniple rmge of slicds, is tlu dairy, which 
consists of three riauns ibout twelve fut <Kjitare the ouur, or 
measuring room , the middle, or sealdlng room wi h i fire 
place and a boiler, and the iiine-r, ox niilk md hiittir m iin, 
M.qiarateel by a passage from Ihe last At the lowei md ot the 
range is a square varil, surTounded by shells, one ,it fattening 
the lows when they have cxiascil to give milk, anil the others 
fur store and breeilmg pigs. I he pigs we kt pi far the purpo e 
uf consuming the casual slock of skim milk which oee isioii dly 
remiins on hand, owing to the thietviitioni in tlie dem mil 
This milk Is kept In v well, walled with brick liid in reinint, 
about six feet in dnrneter, and twelve feel dex.p live milk 
becomes sour there m a very short time, and, as it is well 
known, Is luund most nourishing (u tlie pigs when given In 
that stale Hreeding swim an found most proWtibIc, the 
tueking pfgi lieing sold for roasting Beyond this vard is i deep 
and wiile pit or ]>ond, into whu li the elung isimpticxl fioin i 
plalfonn of boards pnjeillng into it J h<* only reimliiing 
building wanted to i omplete thi d iiry esiablishinent 1> a liinixe 
or pit fur cnntaiiiing the exhausted malt (gr iinshon whlih the 
rows are ehlefiy feu Aleiisrs Hholes have a budding or pit 
of tf ^'diweripllon at some distance, where they have n smaller 
estallishmcnt There are a bta«k yinl, sheds, and pits for 
roots, straw, and hav, u place lor eultnig hay into rhafL earl- 
■hexlHi iluhles. a counting house, md other buddings and plarns 
common to all sue h estahli&hinents, whu h it is not neecss iry 
to di f>i ribe 

GHUI. Theeinvs.M Jthndft’s dairy are purcliasid newly calved 
in tlie cum market held in Islington every Mundiy Ihcy 
are kept as long as they conlimie to give not kbs ihun two 
gallons of milk a da*^ and are then fattened on oil cake, grains, 
and cut clover hav, for the butcher The short horned breed 
ib prefcrrcd, portly for the ubu.il reason of bt mg more aUun- 
dnnt inllken tlian the long horns, pirily bex aiise the shortness 
of their horiik allows them to he placed lust r together, mil 
jMlrtly hecaiist this bre'etl k nwe fteeini iilly brought to m irket 
than any other The 5yr4nre bieid Ins iMiiitrud lu Uie 
number of 15(1 at a Ume, and biglily appinvid of, is alio iling 
» very rleh iTemn, as fatli ring in i very luut linu Wicn ihi v 
have Irdtofi giving unlk, md ni piodnring iluet whkii miIcI 
moA higtier than tlul of the shofi lieriis Ihe dillieuliv. 


howtviw. In puaunng this breeil wis found so grill, that 
Mr Kh lies was obi gexl to liaveitofl Ihi lin|,lh of time' 
elunng which a eow,tri itiil is in Ibisi-st ililishinini, conimui-s 
to give milk, virus from six inontl s to Ihe ilniost iiieiedil Ip 
penmlrf tno yens Me wen assiiml ol there In mg it tins 
momiiit M vtril er ws imi ng tin 5bl)uhiih we haw, tli it bad 
htiKMl 111 tlieir plircs even more Ibiiu two yeirs, iivd loutinucd 
to gin iipuiicU 1 1 um gillon ol imik dally 
• S') I I he treatmi nl i f the con t in 1th dis's dut-nf ddk i s from 
til II in most oDu r cstihli hmeiils i he i ows lie never unliecl 
during ihi wli li period ihit iluv remain in thi biiiisi In 
most I tlicr estalib him iits, if nor iii ill, si ill li d i iiv s or r ililu 
ire II t out It II ist once i d i\ to drink , but these animils b ive 
ill irsvaterioiitmually lalori tium 1 hey iit kiiit vervili m, 
mil the slusls ire so nmiilivlly will vuvtilitid, by mi uis of 
till opinmgs m the roots, lint tlic in stsintd to us purer 
Ibvn tbit ol my cowbousi we hid c tr before eMiinud, 
probillv horn uh ilireit pirp ndim ir iiitrviiii Ihriiueh tl e 
r Nif, Ibis, in modi nti wi ithi r, Ih mg ii rl iiiily f ir prekrablu 
to Its hoi i/om il , ntr mri through ilu sub w ills 
( HNI Thejnmiulfi 1 1 1 Ihe i ii s in fthodii s d uiy, if n iW 
till othir I iiilun ist iblislimi iits, i ovsisls 1 1 griins tint is, 
null sftir It his Ihxiv usnl by (he I ii wtror ilu dislilk” Is 
fill Imwmg hcisius in tl iilly luliimn mil s|iring, a sli cW 1 1 
giums Is lull III vt the esiisons sulliiiiiil tor thenst of ilii 
yi ir 1 he gniiis in ( mn lly Iml m pilk boilomtd and lined 
with biHkwirk set in leiiiiiit, lnm tin to twenty fill ikip, 
ibimttwilvi orsixtien ket w di,amlof im conyen inl liiigdi. 
Ilu grims lyp firm v trodikn il lun by miii, Ihi hi ips being 
finish d like hay ni ks nr iidges m wliuh pot iioes ire I iid uji 
fur the winter, itui emend with from six to nine inihes of 
molstiinhor mud to kiipoutllii rim md (rout inwuitir, 
md the heat in summer is a cow eonsuims ibout 1 biishil 
ol grams a day, it is i isy to i ikuli'c ih qii iiilitj rtaiiiir d 
1 1 be I ml in J hi gr mis in w ii iii, sm >kii g, mil m a slitc 
el ferment till n uluiv pit in, mil liny i mtuiiie lit In use 
lor sivcril yi ir , Ihc iiimg some whir sour, but they arc, 
It IS svil, isinuth iilished fiv tl i tows is when fnsb It is 
• umnori to kit n gums tw i or three ynrs, hut in this eM i« 
bllshini nt the V hive lieiikipt iim ytar , md fi unil jerfictly 

S ooil Iheexiliisi iioflheir iliuost pie'i nis tin iiiiiiiscof 

II firiiienl 111 III and c( ns quint iluoiniiisition Mbit k 
cillcd distiller s wash, whu h 1» tin nm imilti alter distillition 
Ot a deeiietion Ilf gn mill mill md ini il, is ilso given to t own, 
hut inure tnqiuntly losuih is ire t ittining than to those iti 
milk 1 he pi I sent pr I L 1 1 blew tl s’ grams is tour pime h ilf- 
ptiinv jHi bushel of disiilkrs gums, on ai(Oimi of Ihi mtal 
wh rh ihry loiUiiii, nine jvenee a bushel , ot wash, thirty six 
g illons tor sixiK nee 

6901 & lit vs giv i n to the tow s in llhodes s dairy at the rale of 
two fiuiii es L u li c ow a day It is mixed with Ihe grnns which 
are siippliixl Ufore milking, ibout three oclork In the morn- 
ing mil in till iflenvooii, about two o'clock, just liefore 
milking 

fi'HJ2 OJ gri B AW nr niiits poitions ire supp'itil allorinkly 
with (he griiiis, fiA in winter, when t les nr green grass cm- 
not Ih? proi ured, liter the turnips, ] nt itots or mangold wur/el 
him betn mien, a iioriltm ul dry hay is given 
1 10'? the ire/uci if this ilinn/is nlniost entirely milk and 
crciii lor piiMte i viniliis anil for public hcispli vis ami other 
instit liiinvH A nuitvler of the pub ic cstiblislimints are sup 
plied diriitly from thr diiry, bv contriel , but priv vtu 
tiinilies arc prinupilly supplied bv inlJk dmlirs tbese h ivp 
wlivt lie called milkwviKs, that is, a iirtmn number of 
customers wham Ihiv cill iipm with suppliis twiie a d ly , 
and Ihry an thns cinlled to asiertaiii ine average ol what 
then eusloniLTs consvvmr , and to ronti act with Alcssrs lihodet 
for this .lyerage Jlie litter rHlnilatc the number of cowl 
sullkii-til to give the deiUr Ihe supply wanted, and this 
number the da Irr unikrtikes to milk twl e a day, to wit, at 
three o’clock In the nioming and at time o’llock in the afuur* 
nuin ihe milk Is measured to the deilir, and should he 
have milked more thin his quantity it remains with the 
dairy-man , but should the cow* have lieen ilelvelent In tlie 
quantity, it is made good from the milk of either cows milked 
un aciuunt uf the contnets of the c^Htaldishment Ax the 
snp]ily of the lows and the demand of the dealers are con- 
tlmially varying, it often hippeiu tliat eoiisldi rable quintities 
Ilf milk remain on the iKvirv nnn's hands, frequently, we me 
told, dH lime h i. itf ty or seventy gallons u duv 'I his uunOtity 
I* placed in shiinowiirthen vi'nls, to tlirow up the cl^am in 
the iisuil mimicr this ertini ih churned, and Ihe butter sold, 
nnd llic skim milk i* well as the butter unlk is put in the 
ec's.jivol lor the pigs. 
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fiOO 1 The managtmetft of Rho^et** dairy la commiltfld to three 
persona —A i lerk, who ki-tiw tht liooka, tolWta dthtS) imys and 
n.ieivt’H. a iiinn, who biuierinteiida llie tudin^ »nd ihL m il- 
iriiiitur tht stiv'k.itnd has the gLiicral tire id the firLiiiibea . 
Old a dairv wonitii, who M.i-i the milk nn-nsuittl to the 
(h lit rr., anil yn]>erimends tht il iiry. Ihe tows arepurthas^ 
iinil sold In regular salt Sint n 

tjlOf I aift I lA '« f/airu i ji/a/t/ishment Is also situated at I<^nR- 
li 11, and I ivtrs a nuitiher of attes 'J he tows v u> In amount 
iriiiii KM) to 7 CK 1 , hut thtTu are ojhii shtds bulhtiLiit to 
slit Itt r from HOIK) to 'MMKt htad ot < uile, anil thest studs lie 
a< (orditiply a|>pru|iri ittd to t ikiiifi m i atlk fur the nij'lits lire 
a oils to tht days on which Smi hfield inarkit is lit Id Wt. 
sh ill only notice those partuu an. iii which this establishment 
dithrs tioin that ofMi^ssrs Uhodes ihetuws ire ft din the 
hiinc nianner, witli the lacention ot not rcciivinf; any salt 
aiiioii^ thtir ffriins, hut the lia is salii.‘d when | ut Into the 
ri k J hev an tumid out ome i da\ to dilnk Irnm tmuehs 
111 the ) lids, itiualnini' out from half an hnui to ihrie luuirs, 
actoidnift to tht weather and the season of the year From 
the end ot lime till Af u h ii hnasi the cows are tiinual into the 
fields Iruin SIX o I lock In the nioniliiK till ekieii oclotk, and 
from two ucluik hi the ariernuoii till dioul flute uMuik in 
thcfdliwin^ iiioriiinK 1 he rtinain ii),' hours ot the twtnty 
tour till V lit intlierow houses for the j nri>ost ufLcnif^ milktd 
J he lows ire ke| t In list much lonf,tr than at Mtsrs J(h dess 
tstdilishineiit Ihusi whiili hi nine I nreii u-e tiittned in 
till s imt. in tuner on ffranis, rile ik< , and, \\ )i it is i ithcr iin- 
romioon, boded linseeal Ihis liiisctd is Ik lird in a < ninmmi 
I oilc r, ind wilt II ri fluted to a puln. It t out hv ttd> n into larfru 
wcmhUii I isteriis, where il is inixttl wi h i us^r i liail, roiif;hiy 
tut, mil siinut HU'S with urinis, and ilterwartU (,ivin to 
till I itilt riiosL cowswiiiih m Kwd milkers are illoi td 
to take the bull, (or wlinh puriiosi eieht hulls a t kipt Ihe 
iisiial piruid ut ktepiiiK the cows Is tliiee or four years, (he 
lahis in sold in Sinithheld, u hi ii tidv i (tw tliys old, to 
till sp wlifi 0 I iisnifss It It. to t ikt Hum to the country anil Ited 
them f ir till hiitther Mr I lyiock has an i xlensne f mn it 
ill How iy, anuthei it 1 iilield, and one at(liptin at one or 
olliei ot these firms tht rows in r iM aie ki| t when dry J he 
hail ut till t Ills IS kf pt short to iioid the risk t f clirlxiiif' the 
milk, ind Hun hiKlies are sinittimes tiiriyfomhed ihe 
fitlinin)' cows stmd with Ihtir hind fett on pi inks, I till as 
put ot till )ia\einent, tin hittei lonsistinfr it ritliti small 
bh irp stiiiub ihe piKs, in atlditioii to iin k ke|t till it he 
timis sour, arc titteiud with (round Inistetl nid ('rains. 
Ihi manine mule bv (he « ittli and p)('s is very itmsi* 
dirihle, Hill ih all used on Air Iasi inks own I inns Ihe 
esi ihlishiinnt here, as well as n il nry iiul i ittle ri|Ksf iv, 
iinyle loiisthred as a ttnlr il farm y ird ta thiti Ins tiiins, 
and iliert ir , ict trdinftly, implements ot virions kinds, 
bt ihlt , a i irpinliTs shop, smith's shun, wluel wn(,ht "ve ^«i 
Ah 1 a\ ock liimselt bet ms to t ikt tlie mtire m ma(P ii uit, 
a I ted by aeleikand i nry ai Uie hoiisi kteper, with a d niy 
wi in 111 

4 l(l( 7/i Ai /i I /d III 1) 1111 / nf d/ic/nimd IS Mtn itid in the 
1 lie w iri Kind ilwast iinded h> the 1 ite Mr Khotits litlea.n 
MIPS I, iiid it« r uii liigiiiiifr V irlous ihiiiMs, and niioiii; 
util rs being pos&essetl by one ut the bubble euinpanies, fioiii 




which Its present name Is derived. Is now (he property (d 
Mr WJIbertorLe. It stands on ii*w than , mat re otgiound, anti 
lb well ai rallied It Is i tlcuhited for 3h0 cows, and it now 
rontaius 3V(>| rntHi ol Mluth an. in iiillkp hut some are 
fatleninK. ilie eowhoiiM.., art in pardiel raiitfea twenty. 

ti^t wide, the side wills tight Kut lii(th, tlio spaco 
allowed tor each tow about tline feet nine inchiai, and the 
fcreikr miinlur ot lowhuumri without stalls 'ihtre is one 
nittir in Hu? centre, and no riistd loot pith there, itlxuijr 
rtmnd that the ItUir Is \iry apt to make tht tows hluiiihle, 
when (unied oui t on any oc tasi m It Is lru» , thebe oi easicim 
aie r III. tor Hu. , hi n , as m Aitssrs lUiodcb’s Obtuhlibhineiit, 
art iieytr until d trt in the day they trejiiit into tht iiillkine shed 
till tlitv art* reiiitiyfM' to Hu fitienlng slieiis, ox Hil thty arc 
takin out to lx, sold, r to lx bent into Uie lountry to reniain 
till I thiiig iiint A L iw Ml in ittd st liloin puxtueeb more than 
two t lilts, lemaiiimir liter euh I lit, it in average, iIkIi teen 
nit iitl s 111 milk ihiTi IS ont- I (fw ht 1 ui\kt u hit il hiu 
(.Avin milk iipwaids of ihiee y. irs shut she eahul, slill i ro- 
diitiiig I giK n and a halt n day Ihi tows are mi keai iit 
Ihrw. o 1 1 t k in the iiiormiiK, two o’e loek In the attt moon, 
and fht milk dib|iased of to Ut den. 1 he I mhI « oiisiMb of grams, 
winch, iiistiadot Unig ktpt in pits In Hu o|h.ii air, are pre 
strieal 111 tht tilhir, ir lower pntot a huildmg, iIjoiU lour, 
tetn fiat deaji, the iijiper Hour serving ns a iny loti, or chitr* 
tniliiig room i o |iroti( t the (fi mis from tht iiillutriie ot the 
ilr, till > art coyirtil lu tht tli]jHi ot a lout wi h i iw dung 
t.iiiss mil nx ts I onstltutt the rist of thtir total , drv hay luiiig 
seldom (,»yeii, and Hu i hall ot ilovtr Iny hi ii„ tiU os mixed 
with griiiib or wahli i he eowb me ntver liirnesl cut to water, 
lut from 1 large c isteiii pipts lire emduitiil to eiery tow 
hoiisi, and at i leriilii hour tit ry day (one oiloek) the wntir 
IS turned into the manger, who li is on a iieiieet levi I, mid it 
runs slowly pistiadi tow, who dunks ilpleasiin. \\ hen »ny 
tow tieeonies sick, she is hied, and purged hy giMiig lur imo 
pc mid of Iiisuiii salts, with two oiiiiiesi ot /lower of kuI| hur, 
and al iiiul mee of warm y* it r Ihis mixle of trealineiit 
bt lihxn or Tit y«r f nh I our hulls are kept lor the cows, anti as 
Hu re b iiD t inn belutiging to the ist ililiblitiieiit, when a eaiw in 
till Ixtr me‘s tlrv or ne irly so, she is sent to any grass farm In 
Hu country, till ne ir lur calling thm 1 o render a cow dry. 

H is only necissarv In give two or Hint extra dohes ot salt in 
her txwl Ihe iiumtity ct silt gixen here duly with the 
gr tills is not miiih m n thin m ounce a iliv, on an omit 
ot ift drying ipiality M mine his lietn sent from this 
(stahlisliiiuiit to Yorkshire, lut Hum is tumid not to jiav. 
tuid ut so htlle viliie is it consulirtcl ns manure, that as 
iniKit IS jKis ihle ot the fluid pirt is djst li irgt d the tuiiJk 
min sewer, ind tht piestni propiietor loiiiemiilattb to tom* 
pitss Hu lour, tonsisttnt iiiUinar into sin ill seju ires hko 
pt list rfiiel IJy a hydranlu priss we haie no doubt Hut 
a two hoist t irt liad ot any tommon cow thing might lip rp- 
(luctdtoHu si/e ut a I iihic loot 1 hi cows m Ills estahlish- 
mint, as in tht iwoc fliers, art very sjiiringly litUtisI , what is 
gilt II IS ihitHy laid ah nit their ton legs, and in loiistijuiiKe 
the other paits ot ihi c wluuse, tor w ml it underground 
giittirs, as m Holland and (>etiiiany, are always watery and 


()007 T/ie dtft ( ts of the London dati y i stahl/dimi nts niipc.Ar to us to be rhirfly w.tnt of t Ic.inlincss, and 
imj)t rtt( t \ iiitilation J lio first is to be rtinoacHl by uiidcr.ground gnttt rs, lovcrtnl with oak pl.mk pierced 
with iiuini rolls holts , and by the more ihundant supply ol htttr the setond by openings tii the root ns 
.nt Missrt. HhotUb’s (btiblishmcnt, wliith, as we ha\i said before, setms the niobt ptrfta t in that respict 
ot the three just cx imwictf toinpared with the Dutt h and Ginnaii dairns p Oi’J 0H7 and GIJ }, and with 
til It ot Harlt V ot Glasgow (p tiSSi ), they arc vtry dt fit itht both in onginul (Ubjgii and in in.inagt ment 
It ib a great mist ike to suppose tint tin van lutiitue (onttriis, and thciihaibhy no mi aiis pleading of 
(onsummg milk clutfly m iimt utured Ironi grains uid distilUr’s wash, ami produLLd bv tows depnted of 
all e\eu ise in the open air Nut niort agrtt xhU is tlu kiiowhdgc of the laet lh.it the /.ondon Inarkct is 
supplied with so large a jiroportiou of tattle l.(ttf nod (hielly on od.cake Acioiding to a i.-iku)atiuii we 
lorintd, the time t si iblishnu nts nitntioiud iniibt supply, at an aver.igc of the yiar, nearly thirty fat 
rattle weekly Rooth’a establishment, thtady thsinbcd dihtd )f piobahly furnibhos halt that iiumb(r at 
the average of the year , and t ikiug into consideration other cotablishmcntb tor I ittcmng on oil take and 
grains, lotal and pionncnl, we sh til prolnlily not be far wrong in estimating that thia description ot beef 
lb .it all times tne puvaleiit one in the I ondon marktt Ihe tattle ltd in pairs in li.'immels, SJH>1 ) 
that IS, permitted to walk about in an o|H>n shed, .as in Rerwit kslnre and Last lAithian, must prcxluco 
a very diHerent destriptioii ot betf 'Ihe tunc will no doubt arrive when oil-L.ike lieel will not find .i 
m.irket in Lngland, but when the cattle so fed will be sent alnc in Hteam boats to the Coiitment, or 
other paits ot the worltl, wlu re the taste ot the inh ibitants m the arltt le ot butcher's meat is less refined. 
Already country dairies have sprung up at the distmcc ot from five to twenty milts train London, and the 
milk, and tream are sent to town inxiose vessels m sjiring carts, winch go at a raind trot When, instead 
of these spring carts, rad rojids .'in'ftht.ibbslied, on which carnages may go at tiic rate of thirty miles an 
hour, the milk and butter used b^thc commonest people of London will be ot as good a quality as that 
now used almost exclusively by gentlemen who have country seats. 


SuBsrcT. 8. IForJdng of Homed Cattle^ 

C^Xi8 The argument!, for and against the smihtng of oeen Invo been .already slated (1828 ) Though 
horncil cattle are gradmillv disapjiearing as beasts ot Kibour, it is probable they will in many places be 
occasionally used as a substitute tor horses, or to get up one or two additional teams on extraordinary 
oreamons Indeed we stn; no objection to the orcasional use ot both oxen and cows lor this jmriio^c , more 
esiiecially in cases likely to occur in tl!e fanning of an extensive proprietor, surh 'is breaking up his park, 
or rutting down and carting away timber, earth, (travel, &e to a greater extent tlian can be readily per- 
formed by the ordinary te.ims oi the establishme.it Iror thc'.e .irid similar i«rposes of amateur farmers, 
and probably for some purposes on the farms of reiit-paying cultivators, the liorned cattle of the farm may 
atlord a valuable resource. Tor these reasons, it seems fitting in this work not to consider the working of 
oxen as altogether an obsolete practice, and we shall, theretorc, notice the training, harnessing, shoeing, 
age of being put to work, and general treatment ot these animals so tmplojcd • 

690y The tiaming of ihe calf mtendctl for labour, accorrimg'to some, should commence at an early 
period • and after being accustomed to be handled, he should l)c taught to present his foot to the shoeing 
smith, as readily as the horse, which is partially the practicq in some places No animal, however, is so 
easily broke as the ox at anj age , and in most countries, where they arc used in labour, they arc never 
bandied till harnessed and put in the plough, or to tlrag a tree. '1 his is tne case both in Devonshire and 
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IIorefordBliirp, and m they are only worked a few veirs it doth not seem dcairable to bo at ary great CJC- 
pense in their training Ihe Itomin pr utut, in this p-irtuulir, miy tic si rvu imit'ition 
oyiO Hotkinj ortn when kept in a hjusi ire gciicrilly toiihiutl to their plates by the same sort of 
fastening used for cows, {Jig 8(>5 ), in whuh thtir nerk h is tret pi ly bt tween two upright spars, but in 
some tstabhshnicnts 1 nog 
of a p irtiLiil ir ileM npt^oii 
(Jig 8<)t») IS iistd, to ninth 
thiy art tiid l»y a h liter 
att uhed to 1 lu id sti ip or 
bruilt ilu ling is gtiic. 
rally streued into th( liont 
of the manger or citing 
trough i hit stilt fisttii 
mg iisttl in J)cvoiisliiit la 
i wootkn bon pi t on thtir j 
nttks mil fisltnttl to i 
round post I he bow i on 
sists of two pieres, the jokt, nhith h is two slits ttiminatjug 
in round holes, 111(1 the Ijow, whuh is nisdc of sjht a>h, iiul 
h IS a knob It eith Liid ihist knobs Ik in put thioiiv,h tlu 
round holts, tht ilastuity of the bow fonts it along tilt slit 
and privtnts it timn returning 

(>911 Ha? mss 1oi Inhou) mg cattle is of thrte kinds tint for bi ii ng is saddles some sorts of oxen 
jokts, that lor (Ir iniMg or pushing, as tiitt s, brt(hn s (( s iddic s, M , n <1 tb it (or giiuling tlu mmnls, 
as bridles, halttrs, n ms, At Ihtst u titles in ot consuki ibli ivptnse, but 'u n 1 iktii c irt ot, kept 
dry, and the lion lointii indie ttlu r& oiltd oct isiun ilh, tlicv mil 1 ist ilrngtinu i nuking illimiiuss 
lor beasts o( 1 diour gre it tare ought to bt (iktiiti ivoid sui t itiuous in ittn ils whuh only i m iimbtr, ind 
ornamtnts whuh only idil lo tht cxjit nst Ihc I on Ion li iriu s is iniu h too htavy tor ir,ru iiltur il pnr 
posts , that ot llernitk or Niwtaslle is much inon light ind sn i « untlj strong 

bUli Ihi most appi Olid kind of haintss toi the o\ i lirth tiitkit nt troni tli it of the horst, txetpt in 
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till shapt ot the ( ill ir In m iii> pi uc s liowtvt r, ind t spt 1 1 illy 
on tin Continent, the ox tlriui* soltlj by the withers, liy nuiiis 
of wh it IS t ilktl a )oKe and bow (pg S()7 ) 
blli Jhi sho ni^ </ orni is i prutiee whuh is jet fir fiom 
htin^ > rtoiiiud III i pc rktt m inntr ( 1 irk s ivs, tint in muiy 
pirts ot 1 1 uite, when the ox is iistd ( ir (liauf^lit, it is somt 
time s lut ass uv ty ( inploy Light sh its, cue unde i t iih mil, oi 
loin, out un ki tuh extern d mil, imt sornctiints only two, 
one under the e\t< mil n til tl t uh/oic toot In this tountry 
two put 4 s ( r bliots to t u h foot in gt nt i div m uk ust ot, he mg 
niostl) lixid on, (sj» mlly in the noitbun distruts, wdh tlirie 
or tour 1 11 e lu tdul n ids to t ii h shot J lu y lu hltid on in 

t siind ir m lime i to those of the hoiM Ikit, is tht shoes ot 

thtse in in ds tie in the smallness (I (lu pit ts lu so liililt to 
bnak, it Ins been suggested to have Hum shod with wlu It shots in (lit m nine i 1 1 the hoist , but lio / 
lir this prutue woiil \ inswir, must tliptnd upon Inluie tu ds \s tlure is muth tioubk m the shotiii 
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ot oxtn, trom flu iitttssitv for < i liii^ tluni 
^ L uli Imu, it h IS bten lomui rttjuisif to hive 

V . rteoiiist to t( iitnv iiuts for si oemg thtm 
f J stinding /e„ S( S ) 

hmshu Ag S(i 0 tonsists of i fl it 
piee i if iron, with five ei six s( imp holts on 
thenutwiidid etointivc tin iiids, it tin. 
toe is i projii turn of SOUK iiulus, which, ]» s 
ing in the tic ft of flu feet, isbtnt enci (he 
hoot, so as to keep the shot m its pi jur 

pint Jins projettiein is net, iiowevti, tin _ 

jiloyed in the gtnenl prutue of nuking 
these, shell s 

()01 1 lhca„i at which an oi maijh wahd is from two and a h df to three* ind i lulf 
ytars Sennt litgin it two, but it c ii,,ht to be teu vtiy light opiritions, ami pu h as 
are not of long duration Ihe peiiixl to whuh the ox is woikccl \ cries Jiom his fifth 
to his tenth jeir 

6010 Parlmsun v fti/ht t use d to niakt up oc c asiein illj m ox tc am for (ho iilougli of four oxtn anil one 
hnisc as a liaekr, which he fonnd clul about two Ihirds e 1 thtlibour of two lioiscs lluic.iri,ht siys, 
great objettioris to ox tiains in the jilough lie h is, howtver found them useful in some sorts ot t inn 
work, from tht ir blow , sti idy pac ( , cs in snnljnu,, kulmg dung, ^.i , as the woik suits them fiom its 
Ik mg t isy, 'iiid h iving a grest di d ot st ending they ait, s ijbjht , muth mine the aply ktpl fh in horst s, 
and oat btrrwin tie winter, and irt viluabU (or mal mg dung Hi ^ vtr saw this pi it tire injun then 
growth Ihty maj be worktd from two till fivt xtars old, willu nt u|* loss of timt , as they grow to tJiat 
age, and art then both linger end bttkr btt ( tli in tliitt ve ii old stitr lie theielore* rtioinnundb ox- 
teams for leading dung and the other odd jobs, but not 1 1 plough and Inirow IJ they aic worked lo 
the age of eight or ten ycarb, it is, he thiiiko, a teal ii jiiiy to the piiblii, iiul an iinprofil ibk i r letiee to 
the f inntr 

6U17 Bakewt-U used to work lus heifers inockr ite , wlnkt carrjiiu thtir tirbt t dves , an unohjttluin- 
able* praetiec, prov icltcl they are well fed Ikills aic generally allowed to be good labouuis, and tap iblt, 
if high fed, of vast exertions 

601H The hugth oj time pci day which at or ts kept in the yole vanes aceorchng to the kind of I ibour, 
anel the age ana keep of the ox If an ox is ltd on Iny, oafs, and some mots, hi will plough four di\s i 
week , but if on straw and roots only, not aLove three d lys In the former c ase he is worktxi two whole 
days and two half days, and in the latter ca»e six h ilf d lys i he laj^er is the best plan, for wJiieh luison, 
where oxen arc ^egul irly worked, two p iirb should be kept for eat h ploughman 
^))9 The mo$t dt$n able greeds i\f o ten to v ot k ire the Dc vonshirt uul Here fordshire varieties, whu h 
art long-leggecJ, tjmtk stepping animals laird Somiiville, who h is r lined the w nrking of oxen to gu alt i 
pertKtron than any one else, prefers (he Dtvon breed, ivhirh most ciiltiv itors tonsitkr the quukest 
walkers in England When homed tattle art only worked oceasionally, whale vtr sort of aimnalb aie on 
the farm, w Ijtther bulls, cows, or oxtn, of good oi bad biteds, will ntei ssnnly be c miilojcd 
tj9f?0 The food qf hotntd rattle employed m taboin must be substantial It is a great mibtake to suppose 
they ( an work on straw alone Unit ss they have roots added ^o str iw in winter, and green food m suiiunt r. 
It will bo an idle attempt to harness animalb so noiiiishtd Iht lust and indeed tht only way is to fetd 
them well with straw, coarse hay, routs, green htrbaje, or pasturage, as the bcison and other circum- 
Manecs may imluate ^ 



Book VII. PIIYSIOLOGY OF THE BULL AND COW. lOM 


Subsect. 9. Anatomy and Physiology of the Hull and Cow* 

()921. The general stnicture of the hull and row presents snnie peculiarities when compared with the 
liorse, whobO anatomy having been fully explained, will be taken as the subject of comparison. The ox, 
O'- an annoiil machine, displ.tys less complexity of structure than the horse , but the principal dUterenre» 
■* 1)1 tween the twrt will be louiui to aii^e troin the cvulent intention of nntuf^ to bound the loctnnotion of 
horned cattle : the limbs ot the ox aie theiefrore nut found favourable to speed , nor does his general mass 
beliay that syminetncal inoporlion and Tneebdiiical composition that uould tit it to be acted on toadvan. 
tage, as it regards quick iiiotion, by the powcrtul inusctes he evidently possesses; for strength nloiie will 
not produce speed 

6''2'2 The skit, ton of the ox is formed niuler the .ibove view ; and though the number of his bones difTers 
little from that of the horse, the geneial ioim diflers materially, — th ' frontal, the occipital, and indeed 
nuistol the bones couiposing the skull are bioad and exteiulcd, while to the lormer are appended the boi ns. 
'I'hese, as we have seen (ISiy.'l, partake cf the nature ot true hone, pi. iced within a nninbianoiis envelop- 
meiit of a mixed nature between cuticle and cari lage 'J’be ox has no upper nippers ; the glass being 
cropped into a tuft by means ot the tongue, is ent mf by the under nip|M‘rs ; wlieicus in the horse it is 
iiijiped off by tliC ap]noxiination of both ineibivo teeth. 

'Uie Vr^i/ehiu' or neeh hones are the same ni number and form as in the horse , but from the dimin. 
isbed elevation of the head, and the peculiarity of attachment ot the great subjiLiiboiy bgaineiit, the ox 
has no cerv ical crest. The dorsal vi'rtcbiiv arc linrteen, with spinous jiroccsscs, or witiieis less high. 'J'he 
himbnr vcitebi.-i' are bix, and the bacral four; the <o(cyx or bones oJ the tail are iiidotinite in number, 
from eighteen to twenty-five. '1 he pi lvie bones in the ox arc veiv large; and (he ruggeil outline of the 
rninp in lattle arises from the great iiMiig ot the spine ot the ilium, and tuberosity ot the iselnuni * the 
ribs are tliiiteen, eight ol them true, and tne false, and upon the lormer rest the seapiihe, wIikIi do not 
materially ditl'er from those ot the lioise. 

()')‘2 V Thejoi c-Uinh bones are, the arm, and the foi e-arm, W'hieb, as in the horse, is eoinposctl of (be rjldius 
and ulna, and bears a general re.scmbl.iiue to that of the horse 'I’be knet' is eomjiosed of four bones in 
the fust row, and Iwm in the seiond, which render;, that joint interior to (hat of the bor.se in complexity 
and el ".tu ity : tlie same bolds gomt with legard to the hot k, where the bones entering its compobition are 
.ilbO less numeioiis than in the horse The canon or shank b.is no splint bones attached to it, but it ih 
lower, and enlarges into two articular poitioiis coi rcsjvinding with the inetacarp.il before, anil metatarsal 
bones belniui thus, tiom the jiaslerii downwards, tliebinb i-. double, and ends in iwoseparate bools, which 
present, individually, a similarity of stuu tore and design to the. single hoot ol the horse, but less developed ; 
to the posteiior part of each aic aiipcnded two iinperJcct phalanges or claws, thus keeping a connuction 
with the digiti. 

hJlvVi The hmdet limbs present nothing remarkable, bi»t preserve Hit* same im reased simplicity of slruc- 
ture willi the foie. 

()h2d The ulsrei a of the chest ofli r no pei uhantics from those of the horse to deserve notice ; ncitbcr^is 
the economy of the org.nis toiueincd di/Ieriait. 

(iy‘J7. The vbiera of the luUij oj the ox have some specialities, the principal rif which consist in the 
digestive organs, which differ in form, stru<*ture, and economy, in some essential particulars, from the 
same sj. stem in the horse 

The Oi' has Join s/on/nchs't m whwh formation the goat, sheep, camel, .and deer participate A* 
it is necessary (hat these animals hliould iolleit nuu h herbage tor their siippmt , and .is it would t.itigiie 
and keeji tluin too long in motion to gather .ind masticate siu li a qnantitv at the s.imc tune, so .1 peculiar 
piovision has hcen made tor them, by which they hi^t hastily tollett tlieir focnl, pass it into a reservoir, 
and allerwaiils commence the m.isticaiiou of it at their leisure 

Thejnst sfionaeh, 7 htmyi, 07 paunch, is a very large meinbranons and numcular bag, ]>rincip.illy 
oci upvnig the lelt side, and exteniling, w hen (nil, troin the middle of the nhs to the hatineh, into w Inch 
the inminniiatcd food is icceivcd, conse<|nc*ntly, it is the ov er-thsteiition of this which tK’c.isums the 
malady called hoveii . it is 111 this stomach also th.it the toncretions called hair balls are lonnd. It piesenta 
iiinm lolls jiroccsses to assist in the retention of the lood 

’Hu s/omm/;, c.illed also 11 tieuhim, bonnet, or kingsbood, would .nppear na a globular op. 

jiend.ige (o the p.miKh in-Tely, were it not lor its pcciiliaiitj ol structure, which resembles the cells of 
(he hoiicy-i oinli, and whu h is wt-ll known to the eater* ol ti ipe. The a'sdphagus, or gullet, eiiteis at the 
junclM)n of tins with the first stoin.u h, an<l is roiitinned in (he form of a imisciilar 1 iitgi*, or scgiiu'iital 
tube along the line of junction between liieso two stoniai hs, wlin b i.s thence continued into the many~pltes. 
In Hie li()riilc«.s rniiimaiits, the .second stomaih is exclusively designed as a reseivoir lor water, and is 
cap.ible of holding anil pieserving a vast qnantitv of it A little of this w.iter is p.issed up, a.s w.'Uited, to 
he mixed w ith the dry matters chewed during iuniin.it ion In the deserts of Ar.ibi.i, where water is met 
with only at long distances, this lesei voir is jieeuharly advaiit.igeous to the camel and dromedary; and 
the Arabi.in travellers, when famishing forwatei, save themselves frequently at the expense ol llicir 
camels, by killing of which, and taking out this sfoinacli, tliey tiud a supiily. 

(I'ldl. 77/(' ///It t/ vfo/wm// IS named alter its foliated stiucture many-fities ; there are al'out eighty or 
niiiet) ot these septi or folds, vvliii h are covered with cuticle, in coiiimon with Hie two former stomachs, 
by wbii b some resemblamo is kept up betw'eeii Hie digestive processes of the horse and rinrunants. ]{y 
the comparative insensibility of ihc'se stomachs, they can also bear jiotent ineilii ines, which would be 
destiuctive to the Carnivora Hy this t'unoiis extension of surface, the ruminated food is applied and re- 
ajijilied to the sides of the bag, to be acted upon in its early stage of digestion 
(»yiy. 'J'he Join Ih sto7naeh, calKW also the iirf bag, ahomrtsutn, t.ilfscus, and vciitriculus intostinMis, Is 
about two feet nine niches long mini ox, and reMcinbles the simpte digestive stomach of the Mannniilia. It 
IS in this stomach th.it (he piiltaccxnis mass ot the ch) meundcigocs a more pcriec t Jiiimalisalion by being 
mixed with the gastric fluid, which appears to be wholly secreted hc^rc, and thus it is that this stomach 
only produces roniiet. The red l'..g, to incrc.ise its si*crctnig surlaee, has likewise about nine longitudinal 
pllc-u' to e.ich side, with an intenening rugose structure. 

}iH7ni nation, or chewing the cud, is the jiroress whereby the ruminant animals having colleeted 
their food, and having passed it into the paunch, with little or no mastication or expense of saliva, begins 
A new opi ration, 'i'iie paunch being Hill, the animal 1 * stnnulntcxl to seek rest and quiet, and he^sually 
lies down. The pauiicli begins now to exert its extraordinary ixiwcrs of .separating a portion from the 
cont.'iinccl mas.s, and to return it into the mouth, where it undergoes a complete mastication and mixing 
with the saliva It is then again ]>asscd down the throat; but instead of again entc*ring the first stomac^h, 
the muscular gutter forms itself int* a tube, and carries it at once into Hie third stomach, where, having 
to iindc'rgo a tiirthor change, it is |ins.sed into the red bag, or fourth stomach ; Jo undergo a flirther 
solution by mcxiiis of the gastric fluid, preimratory to its being i-onverlfil into nutriment under the 
name of chyle. 

J'he intestines of the ox have not their divisions into great and sm.all so well marketl ns in’the 
horse ; yet the tract i.s very extended, to admit of a jierfct t separation of all the chylous particles In the 
intestines of the horse it has been shown (6402) that much of the digestive as well as the ofiyrative proee.sH 
goes on ; hut the chymous mass is more broken down in the stomach.s ot a cow than by the united forces 
ot the storn.achs and iiiA'stiiios of the hcrsc. <:;r.ass,rontaining loss organical niolf culte than gram, requires 
to be minutely acted on to alliird nutriment; and thus the well-feil horse, after having been suHiciently 
noiiri.shed, passes off'dung containing much of the original principles of his farinaceous food, and which 
forms excellent manure; while that of tlie ox, becoming almost wholly licconiposcd and nearly feculent, is 
very inferior lor that purjiDbC. 
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phactice of agriculture. 


Part III. 


7% Uter of the ox ii large, and presents a gall bladder, ahifh that of the horae does not This gill 
I® ^J’^**'**’^ W several lupatic dints Iciding into the nick ot tlio gill duct JJy the i xisUnco ol a 
gill I ladder the bile i« CMdcntly more loiuontrattd , but it is ditficult to understand why this should be 
iitttsmry to the ruminants and not to the horse 

fibO The mnn^s of the fix is ot i lort ngi form 1 he •tphen is very 1 irgi , and is plated on the left sido, 
or tlic paunth 1 he biliarv and pTiine itic diuts unite tOpitJitr The print ipal told ot the omentum ir 
very 1 irge, and ini loses the four stomachs, and part ol tMt inUstine<> Ihe n nai capsuh i &re flat and 
trianguKr Ihe kidneys are /oiM/tz/c// 

* 09f,anA <f geniiattatt in the cowdiffir but little frrm those of the mare and other Msm- 
milio 1 he perns of the hull is moii pointid ind tapi r th in thst ot tin hor*.t Ihe^vesiculx semiiiiiics 
are wanting, but have a small ligimcntous bridge iiisteuL Ihe piustata. are two 


SuiiM-cr 10. Disfaiis <if Horned Cattle, 

fO'JS Catth toe subject to sowie tenf dang loni* dih as s hut as flit ir lift is less irtifiri i1, and their 
strm tore Itss tornplex, they irt not li ihle to the \ iriety ot nlinents which nllett the horse Ihe giiiinl 
pathology of the horse and tin ox bting httli diftereiit, thi tuiul nntntal nih s lor \et( nn iry iir letii t 
and the requisite raeduiiiis, when not p irtieularised, will be touu I in the I ttumat u Tharmaiomta* 
alritdygivin (fiiJH) ^ r t 

(i‘f>0 1/z/rf /t/zj, ] intis or ixiitasi'i Cittle sometimes ippear iftettcd with heat, redness ol the 
nostrils and i yelids , the y reluse loo I, are dull, e \ it u ite iiid stile with dithi ulty , and the urine is high 
coloured Ihtst ^.ytTiptoins art eftm aggnvite 1 every othei div filing it the ippearinieoi an inter- 
mittent afui tion J he loinpUmt is ofti ii brought on oy over driving in vi ry hot wt ather, ore ioion illy 
by pushing their iatti nmg prex i ss to 1 1 isl If there be no ippi aranee ol m il j i ncj , and the htav mg be 
eoiiside rahle, bli ed, ind give h ill an ounce of nitr* in a drink night md morning, it uiiliss the weather 
be eol i do not house the aiiim il 

h )M) Itijianonaion/ f m is i tiled, among I irrlers, cow leeihes and graziers, bv the various names of 
bl lek qu irter, joint felon quirterevil quarter ill showing ot 11 of joint murrun, striking in of the 
blood ^te V inoufi ciusch in i) bring this on It is oini times epidenne, and it others it seems oeeasioncel 
by i sudden change from low to vt ry full kee p Ovi r driving h »s hr ught it rjii No ige is exempt from 
it, but the jouiig ofti iier have it th in the m itiire Its infiamtn itory st ige eontiniies but a tew divs and 
shows Itself hy a dull md he ivy comiteinmi re 1 rye an I eveh Is the n stnls are il o rexl, ind i slight 
mill Us, flows from them I he pulse is ihh uli u 1> quu k , tin animal is sometimes stiij id, it others w itihful, 
piituiilarly it hist ami m s ime mstane s irrit ilU Ihe q petite is usu illy cut rely lost it the end nl 
the sec onil (lav, and the dung and urnio either t o illegcthei, i r the one is liird snd the ether red 
About the third eliy a entie il d( pjsit takes place whie h te rinmate themflimmit rj iition and it is to 
tl^e various jDirts on wine li this oi ears th it the dise i e reu lies itsvuioiis n ones lliech|>o it is howe vtr, 
soinitniies imiv ir&al, m the lorm ot a bio liy suthision throughout the wh< It skin In e ihers, sue Ilingi 
iorm on the joints, or I n the hack tir htlly , ind in t let no part is evemj t tiom their itt uk Some times 
the nnin il swells gincrdly or \ utiilly, md the in 1 emg sulluse I un ler the km, e ne kle s to the feel 
After my ot these appcaranecs have eoine on, the diseise assumes a very m ili-,umt type, md is highly 
contigious ^ ^ 

tiUl /i catm Ilf (ftrjt unmatoi i/f i i Be fe re the er tic il abset scs t irm or at the very outset ot the 
disease, bleul hher illy, and purgi ils » give like wi e a fe ver drink d ‘’ ) ) If, heme ver the elisi ase l>e 
not atte iieled t > m tins early stage, e are fully abstiiii from bleelmg er even purging but inste lel, throw 
up elvstera of warm wife rand siltti e inpty the bowels, mil m ether rc pects tre it is detadc 1 under 
malign lilt epidetnie (t Ij ) It may he uided, tint foui dr lelnns ot mnri itie and m three pints ot oak 
bark deeoetion, given twiee a div, has proved u teil Ihe swellmgs tluinehcs miybe washed with 
w irm vuieg ir, both be tore ami itter they burst 1 he cowhou o sheul I be tumig itcd d uly 
(iH2 ( iiatih 01 mjiiicn^ t m e ittle , also known by the ii urn < f / / m, is only i more mild lorm ot tho 
n \t disease J*ven m this mill f nu it is simetiines e|itleinu, er prevalent miong mimlurR, or 
cmumieal by being 1 le d Ven stormy wet we ither, elim„mg trequciitlv, and gre Uly dso in its tern 
per iture , ire ti mine n t uise s \\ e h i\ e si ni it brought e n by eh iiige t food from good to bad and from 
too elose I istiirage It first ippt us by a dethixion Ire m the nose the no trds and eyelids ire red, the 
animd heaves, is tueked up m the fl inks, and on the third div he I ses the eud Iheie is idistiessmg 
and pniiliy eough iiui not urificqm ntly a se re throit dso, in whiih e i e the heist ilinost in v irnbly holds 
down Ins he id llie treitment does not d all differ fn m tint directed uiultr the simt disc ise in 
horsL-. Bleeding only the first two diys, tire fully sluliermg, but in an open airy i laee, and 

littering well up 

GtBj I ht mnhgnanl <pid niir tnfliunza is imj ul irly i ailed the nini i am tx pt t , ind his at v anous timea 
made terrible hiviu among cattle Aiiiieiit histerv aflmds iiuj Ic i loof e t it', long exi tenet , md bv the 
aeeeniiits handed down, it dots not seem to hive varied its t)|»e3 materially in 17 »7 it visited Bnt im 
produemg extreme fatdity among our kint rroin 1710 ti 171 1 it continued to ngi on the C ontment with 
unabited fiirv (/ a i tst s l^ispnlaUo Ihsloma d hniUt Vtst ) 1 he \e us 17 j(J ami 1731, md from 174-i 

to 17+b, witnessed Us .ittack, mil prmluted m uiv wntte n dc se rijdie ns of it, among vv Ine h staml pre e mine iit 
th it of Sauv ages, the etlebr ited profe sor ot meeticme it Me i tpe he i 1 he Briti li v isitation of the malaily 
111 1707, theited an exiclleiit work from the pen ot Dr 1 lyarl, a ihysienn of 1 omlon, whitJi was itter, 
w ircls translated into several other 1 mguages i 

<)^H4 Syjnptm s of the munaxn Dr I tv ml describes it as < ommea ii g by a difhe iiltv of swallowing, 
and itihing of the ears, sh ikmg ot the head, with exeessive we iknesJ ami staggering g ut, which oie i 
sioued a continued desire to lie down A sii lous fetid diseh irgc mvtfri iblv a| | e irid from the nostrils 
and eyes also Iht tough was frequent and urgent lever exmerl itmg, pirtu ularly it night, when it 
usually nrodureel quiekeiicd pulse 1 here vv ts a const int scouring of gree n fetid dung afte r thi hi st t wo 
days, which tainted every thing around even the biearh, pcispiration, and urine were highly fetid 
I Ittle tiiinouni or boils were very commonly kit urn r the skin, tii 1, if ibout the seve nth or ninth day 
tiu 80 eruptions bteomo larger, md boils or buboes ippeared with a lessened disiharge of feces, they 

K rov ed j ritical, uid the animal often reeovtitd, but if, on the contrary, the aeounng continued, md (he 
reath became cold, and the mouth dark in eeilour, ht iiife rms us, mortality followed S iiivagt s desi rihts 
the murrain as showing lUelf by trembling, eold slnvera, nose exe mated with m icnd discharge from it, 
purging after the first twod lys, but previous to winch there w is ofltii eostivoiuss Giiat tenderness alioiit 
the spine and withers was also a ch iraiteristie, with emphysema, orrx blowing up of the skin by air dis 
charged undcmcftth it 

Disstctums of thow tfiaf have dud of this disease, a cording to Sauv iges, have shown marks of 
great inflammation, and of a great putrid ftiidtncy , but the solid parts seldom ran into g ingrene Iho 
fluid BOgretioiis, however, always were sullleiintly dissolved and bjoktn down by putridity lJu tmiineh 
he says, was usually tilled with undigested m itter, and the other stoin ichs highly mil lined the gill bladder 
was also comiponly distended, with lerid thick brown bile (*ochth, who like wise disset ted these subjects 
describes the gall as particulaily profuse and mtole rably fetid Ate orelmg to him the whole alimentary 
canal, firom the mouth to the anus, w ts excon ited and I am ibi, contrary to SauVige s, found the vfseert 
of the chtst and billy, in some Oi^os, sphieclaled and gangrenous kazola destnbts the men run as 
arcompariicil with pustulous ipros , and so ^re^bt wis the putrid tendeiuy, that even the milk, before it 
drlpd up, which it usually di^Uifoii. iht luurtlt day, became fetid 
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6<)-kl The treatment of the murrain Tn the very early &tage», all eminent authors ref oromend bleeding ; 
but which should not only be ennhned to the very early {Ki^riods, mt to the first two days, but also to such 
subjects as by their previous health and cniuUtion can bear it. The animals should tii’ placed in an ojK'n 
airy place; the litter shouUl be frinjumitly lenewed; and the place itself should be fuinigatcil with the 
preventive fumigation ) It has been i ecoininended to burn green boiigljs with pitch as a sulistitute : 

even charcoal lires oi‘ca>,ionally carried round the filacc would be useful. Dr. Layard . 1 dvl^cd the body to 
be washed with aromatic herbs in water ; but Mnegar wouM have been better. In the early stages, salma 
purgatives, as from ten to twenty ounces of Epsom salt.N, are to be invariably used If the scouring have 
already come on, still, however, purge ; hut with only half the qiKU'tity : .lii artificial purge will carry ofT 
the morbid bile ; and if o^cesslve weakne.ss do not come on, the n c may be advantageously repented. 
Si-tons are also recommended in the dewlap When ab-^cesscs appear, f Jiey 'may be u|>ened, aiitl their con- 
tents discharged, washing the wound with brandy or vinegar, if putr il sloughing takes place The em. 
physematous swelhiips or cracklings may also be opcnetl, and the air discharged. "I'lie other essentials of 
inedic<il treatment, as detailed under malignant epidcimc among hurse.<>, is here anplicatile in every jiar- 
ticular. When recov(*rv takes pl.ice, it i*; ii->iially a very .slow process, and lequires eare to prevent other 
diseases supervening. Ihe animals should continue tif be housed, and neither exposetl to sun or wind for 
aoine tune, and the feeding should bo nutritious. 

6947. The fucvctUion of the or the prevention of its s]>reading, in many respects is even more 

important than its medical trcMtmcnt. W'here it hasalrcaily appeared, all file oiit-biiildings, but |jarticii- 
l.irly the ox-lodgcs or stalls^ should be daily tiiinigated with the preventive fuinigation (G’iiSi'); and even 
the whole of the intectcd districts should have frequent tires of green wood made in the open air, and 
every such district shoulil be put under a rigorous quarantine The cattle on c'very farm should be care, 
fully examined three or four limes everyday, and the moment one is found to droop, he should he removed 
to a distance trom the otliers In very bad weather, while it is prcvalenl, the healthy cattle should 
be lioused, and particul.irly well icd , and their p<istiirc .should also be changed 'J'he biHlies of those who 
die of the disease should be buried witli their skins on, very deep in the earth, and quick-limo should be 

Fowl'd over them. 

(liJiS /'A/ CW 1 V Aw;-, or inflammation of the brain, called also .un/gA, now and then, but by no means 
frequently , attack.s cattle. The symptoms ditler but little trom those which attack horses The treatment 
must be ox.ictly similar, 

ti'H'J teftawtnation of the lunjfs occasionallv orriirs iii cattle, in wliicfi also the symptoms, progress, and 
proper treatment are similar to those detailed under that bead in boi.se pathology. 

09 >0. Injlttmmnfion oj the stoynmh sometimes occurs from poisonous matters, and in such cases, when 
the nature ot the poison is discoviTcd, tlie /ren/wo/r detailed under poi.son in horse pathology must be 
pursued But there is a species of indigestion to wbieli eattle aic liable in the spring, from eating vora. 
eioiisly of the young sprouts of wood , to which some vnHuis arc more eondiieive than others The symp- 
toms arc he.if, tliirst, costiveness, It'ssencd mine, quick and hard pulse, with heat and rodiiCnS in file inoufh 
and nose . the belly is hard and painful, and the stools, when they appear, are covered w ith g|air. Wh(;n 
the mouth and nose discharge a .serous fluid, the animal usually dies 

69)1 Treatment BIcetl at first, open the bowels by saline purgatives. After this giv e large 

qu intities of nitrated wafer, and glister also laigely. 

(j'i'jO 77 /^. hovcot himvn in cattle is also an iiitlainmatory atfoctioii of the paunch, ending in paralysis and 
nipliiie of its .suhst.inee l-'roin the frequency ol its ociiiircncc, it has become a subject of tnvestigdtioii 
with almost cviry rational grazier, and a inirticular matter ol emiiiiry with every agricultural hmly; 
wlieiue It IS now very siieeessfully treated by the usual attendants on cuttle, wlii'ii .skilful; but when 
olherwiso, it Uhiiully proves fatal Jt is obhervi'd to he more frequent in warm weather, and when the 
gr.iss IS wet When either oxen, (ovvs, or .sheep meet w'lth any lood they arc particularly fond ot, or of 
which they have been long depiived, — as potatoes, turnips, the diltori'iit grasses, iiarticiihirlyred e1ovcr,>- 
they eat greedily, and forget to lie down to riiinniate, by wliieh means the hrst stomach, or paunch, be- 
comes so disteiuloil as to be iiuapahle of e\p<*lliiig its contents From this inHammation follows, and 
tennent.itioii begins to t-iKe pl.iee: a largo quantity of air is let loose, which still adds to the distent ion, till 
the stomach either huists, or, by its prc'-suic on the diapliragm, tlie aniiiuil is sutlocuteJ 'I'hc situation of 
tile beast i.s known by the unea.siiicss and genei.d swelling ot the abdomen ; with the circuiiistaiiccs of the 
animal being found with such food, oi the presiimptiuii tliatit has met with it 

tiu.'i.j 'T/entment 'I'here are three inodes of relieving flu* complaint, which m.ay be adverted to according 
to the degree of distention, and length ot tune it has existed These aie internal medinno.s, the intro- 
duction of a pruhaiiff ot some kind into the paumh by the throat, and the pinicturing it bv the siden. 
Dr Whyatt, of Kdinhurgh, is said to have cured eighteen out ot twenty hoved cows, by giving a pint of 
gill to each Oil, by enndeiising the air, has been successluHy tiied Any other substcaiice, also, that has 
n strong power of alKsorlmig air maybe advantageously given. Common .salt and w liter, made strongly 
saline, is a usual country icmedy New milk, with a proportion of tar equal to one sixth of the milk, la 
higlily spoken of A strong solution oi jirepared nminomn in w-ater ofleii brings off a great quantity of 
air, and relieves the animal. Any of these internal rcinedie.s may be made use ot when the lioven has 
recently taken jilace, and is not in a violent degree But when otherwise, the introduetion ot an Instru- 
ment IS proper, and is now very gcneially rc.sorred to The one principally in Use is a spivies of prohang, 
inventeil by Dr Monro, ot Edinburgh. Another, lonsisting of a caiie ol’six teet in length, and ol lon- 
Mderablc diameter, having a bulhuus knob of wockI, has been invented by Eager, which is a more siniplo 
machine, but hardly so etlkacious It is ]»ruhahle that, in eases of emergency, even the larger end of a 
common c.art-whip, dexteiously used, might answer the end. But by tar the best instrument tor relieving 
hoven i attic, as well as for elystcAig them, is IleadS eiicina apparatus, which is alike anplicable to horses, 
eattle, and dogs. It consists of !| syringe {fg. S7(» o ), to winch tubes ot ililterent kinds are applied, 
according to the jmryiose, and thc^md of animal to he operated upon 'I'hore is a long flexible tube for 
giving an enema to horses and cattle and a smaller one for dogs (6) 'J’o relieve hoven bullocks 
ctfectually, it is iiccessary not only to free the stomach from an accumulatiuii of gas, hut from the fer. 
menting pultaceous mixture which generates it; tor this purpose a tube (/)is applied to the extremity of 
the syringe, and then passed into the animal’s stomach through the mouth (rfi, and being put in action, 
the oil'eiiuftig matter is discharged bv a side opening. When the same operation is performed on sheep, 
a smaller tube (c) is made use of. The characteristic excellency of Bead’s instrument is, that thcac ia no 
limit to the quantity of fluid that may be injected or extracted The s,tme syringe is u.ec'd tor extracting 
])oison from the stoninch of man. tor smoking insectii;' extinguishing hros, and syringing trnit trees. 

( Kneyc. of Gat d 2d edit. 1419 ) The introduction of any of these instruments may lie etll'cted by the help 
of an assistant, who sliould hold tho^orri of thcar.iinal by one hand, and the dividing cartilage of the nose 
with the other ; while the oper.itor himself, taking the tongue in his left hand, employs his right in skllflilly 
and carefully introducing the instrument : the -issistant bringing the bend lyid neck into such an attitude 
as tn make the passage nearly straight, which will greatly facilitate the operation. But when no instru- 
ments can be procured, or as cases may occur when indeed it is not advisable to try them, as when the 
disease has existed a considerable time, or the animal has become outrageous, nr the stomach so much 
distended with atr that there is danger ot iranicdi.itc sufTcK'ation or bursting, in these instances the nunc, 
ture of the maw must be instantly performeil, which is called paunching 7’his in.iy be done with tho 
greatest ease, midway between the inum, or hauneh.bone, and the last nb of the letl side, to whii h tho 

f aunch ineliiies : a sharp penknife is ftrequently used ; and persons in veterinary practice bhould always 
cop a long Crochar, which will l>e found much the most ef/lcacious, and by far the most safe, as it permits 
the dir escaping certainly and quickly, at the same time that it preventssits euttance into the cavity of the 
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Abdofnon^ which i^ould occasion an equil distention A* soon as the air is perfectly esacuited, and the 
piuiuli icsuiiiLS itb oiljLe, the trothar may be runosed , and, m whatever way it I'l luui, tiie* wound 


e: 



ahould be rnri full Y closed with slukin^' *■ ■*‘**'^ noinittir It is nci cs^nry to (»l)s ivp, (hit 
this op(rili(in IS so s i(t, that v\lu iicvti inudu d i i t mt < iiinot l»t obtiinc hnoiiis ii shoul 1 lu it lU 
a inoini nt about doiii(( It iums< It Alter n hit Ins Iki n alloidid by nu ms il tithn (In piohin^? or tin 
pauni hin}>, s stiinol lilt (h ink iniyvitlx vii) ii(|uil> smh is h ill a | mt 1 1 ( 0111111011 ^, 111 , or nin 

"inioot spmt ol hartshoin m 1 pint of il< or two <muis ot spmt (f Imjciitnn 111 ili, in ly iiij it 

thirn be used .nln \Mi(.. . > tin . ^ ’ i 1, still ■ ilivition ot 

the dij't stive orj nib miy rniuiii, at tir t, thcrctori, liid sj limply, nid tivi, tor i tew moinnitS, .v 

tonu (tv'i'Jl No 1 ) 

r/m Jnjlaiumatwn of the honuh^ ot ted ro//r, is by no means unkm i\ i itlU pathology, the 
symptoms ol which do not dilhr Iroin Ihosi loiimiun to the horse, iiid tin tuaiiiiint also is in cvciy 
rcspKt the s line (hlOh ) 

h'l) Inttommation of On hut, ot hot soinctirtKs oinus, m whiih case, in addition to the 

svniptmns det Ilk d mule 1 Ik pitltis in the horsi , tin rt is, tioiii tin | iisi lu c ol i vsln Ink in iIk ox, 

Hole (li ti rnnntd vtilow ness of till ( v( lids, month, iiid nostids the//»r//;/ /i/ must bi smiil ir 

Injlammtttion < 1 Ho Jidnd/^^i i\\K{\ ttdv nti t b\ tiu tow k c( lits, is not niii oinmon iinonp i ittk. 
and IS, piihaps, dipcniii nl on the lobnl dtd 1 11 ni ol (lu t puts in tlum 1 hi miin il, to the otiii r svmp- 
(oiiis ol tticr. adds stifliusb bi hind, nid ollni stratkllts, but i!w lys sIiuiiks on being pineli(.d u leiss the 
loins, where treque nlU iiieieisedhi it is felt, tin mint is soim tunes s( 'inti, itul now mil tin n iiu itasi d 
III qinntity, but It is ilways fust red, then | iirpk , irid alleiw inU lirwii or bl u k, when a i it iI tciinin- 
atioii rn ly be piogiiostii ited iht (re itiiiciit his been (ulh dilukil iimki nephiilib, in llu loise pathn. 
logy (OtHl \ md It consists in pkiititul blctdmts, iwc , t artfully abstuiimg Iroin the ust ol diuretii s, 4 a 
advised bv Ignorant tow Ittilitb 

Ii‘b7 Jhr blaih un/n is only the aggravated and latter stages of (he ibovp 

(i)jS Inflwtmation of On b/addet ilso now iiid then occurs, and 111 nowise differs fioin the cystitis of 
the hor&e 111 eonsequcnit s ind treatment (ifSJ) 

(jO'50 ihe (o/tet oj catth irisc from dilk rent ciuscs they aie biibjeet to 1 ^pimnodir ro/ir, not unlike 
th it of linisib, and whiih is removed by the suiie means {itVJl) losfinmss also brings on i tobc in 
tlum, called i/iu btvrid, fardd bounds whiih oltiii ends ,n llu ttd tolHf niikbs eiily removed, 
the tnatnunt d this, wt have fully detiilcd (bJ76) Another tobt t aeeoinpanied with relaxation it 
bowels L 

t»%0 Dmnhaa^ scout tn^, ot scouting rou, is common in cattle, iiid 1 brought on by ex; osure to ram, 
improper c hinge ol food, over driving, and otliei violimeb It is essenti illy ntetssary tl) it the unmalshi 
taken under cover, kept warm and dry, and have initiilioiia food allowed them 1 he medical iti.atm<nt 
has been <k tailed (bl-?! ) 

b')ol Diiunttttf^ot btart/^hloodytntfyavd shm dillers fioin simple scouring, in i greater degree 
of fi V cr alti lulmg it, and in its being ui in 1 iinm ition of a jiarticular kind, mil part of the intPbtines It 
IS Ireqimntly depindcnt on a vitiilcil pulri I stale of the* bile, brought on by ovcr.dnving in hot weather, 
low dairip pastures in autumn, Ai J he discharge is eharaetensed b\ its bad smell, and by the mneous 
£ti;^ngy pate hes in it, and also by its beat and smoking when voidi d all wliii h iic vciy di/fi rent from the 
me re disi harge of the ilitm iits in i st ite of solution in dial ilup i, and whu h diffi rcni ts should be caictiilly 
marked, to distii^uish the one from the olhei tiiat as under dysenUry in the horse (1470) 

()%i \diou h When aitiv e lever is lu t presfiit, and yet rattle arc very dull, with great yellowness of 
e*velids, nostrils, &e , it arise s^rom some bdi iry obstruction, to whu h oxi n and i ows arc inoie b ible than 
hoispfi, Ironrftheir being lurmshed with a gill blaikler, it is a more common complaint in some ot the 
<okl provinces on the ( ontinent, where they arc housed and stall-fed all the year roiind, than it is in 
Kngland The ttiotnunt is the same as detailed tor eliroinc inOainination of the livi r in horses, (04*10) 
adding in every instance to it a change ol pasturage, and if com emeiit, into salt marshes, which will alone 
often effect a 

Its of fhe cud Ihis enters (he li*-! of most eovv levehes’ diseases, but a< less i disease tlian n 
symptom 01 some othei atUetion , indeed it is evident (hat any attack snftieicnt to destroy the appetite*. 
Will generally oei asioii the loss of the end It is possibk , howe vor, that an o< i asional kn al alfee lion or 
paralysis of tlic paunch may ore 111 ,, partu ularly when it is distended with unhealthy substaiu es, its arorns, 
crabs, the tops of some* of the woody shrubs, llie UcalmcnU 10 such cases, consi*>ts in stiinulaliiig 
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the stomach by tonics, as aloes, pepper, and gJn mixed : though these, as liquids, may not enter the stomai'Ii 
in common cases, yet m thisdiscrtSf or impaired action of the rumen they will n^ulily enter there. 

dntset/y or tuintug, are hometimes the coiiseqiieiKes ol over-fi'ctiing, nartieulaily when 
from low keeping cattle arc sudclenlj moved to better pasturage. Tient with bleinhog inul pnrging 

b‘>t)ri. Ti I anus^or locked jmi\ now and tlien attacks cattle, in whicli case it presents the sahie appear- 
ances and requires the same heatment as in horses 

i'nWr surgery is in no respect ciillerenf from that|»jiractiee among horses, the wounds arc treated 
in the same manner, (ionng with the horns will 6oinetime*B jK'netrate the eavity of the belly, and let out 
the intestines : the ircahnent of which is the same as in the hor^o ^0477 ) Strums, bruises, iiC. are also 
to be t}cntcd like those of horses. 

Foi// m thejoot I'lns occasionally comes on of itself, but is more often the ellbct of accident: 
cleanse it w'cll, and keep it from dirt: — apply the foot pasite. ) 

()‘KjS IVornalSj or pwkendge, .ire tumours on the backs ol cattle, occasioned by a dipterous insert which 
])iinctiires their skin, and deitosits its eggs in eaeli puncture : these tumours are’ erroneously .ittrihnted to 
llie tern owl or goat-sucker U’apnmulgus europf'usX \ When the eggs arc hatched, and the l.irvie 
or maggots aie arrived at their lull size, they make their w.iy out, and leave a large hole in the hide, 
to prevent which the ilostriiction ot the eggs should be attempted b> nipping the tumour, or tbrustmg m 
a hot wire 

(j'Jo‘1 Cattle ohstetucs are not very varied ; young eow's of very full habits have sometimes a super- 
alinndant secretion of milk betoie ealvmg, whu h pioditces fever hiuI heat ; sometimes, from cold taken ; 
the same will occur after calving also* in either ease, give mild dry food, or hay ; bathe the luhler also 
with vinegar ami water : in some i ascs, waim fumentations do bbst It the fever run high, treat as undiT 
fever m horse pathology. 

bM7U The pio(csit q/ (tilonig is usually iierforrnetl without difnculty ; sr>imtime», however, eioss present- 
ations t.ike jil.ui*, and sometiims a con*>trHtion of p.iits prevents the natural passage ot the calf. J'o act 
properly on these occasion'^, gre.it p.itunee is required, and much mildness: many cows have heeii lost by 
biiital pulling , we li.'ive seen all the men and bojs of the faim mustered to pull at a rope .'iltixed .iliout a 
calf, partly protruded, which, when it w'asthus brouglit away, w-as loroecl to he killixl, and the mntlier 
soon died also from the protrusion ot parts tins brutal foiee brought with the calf. A steady moder.ite 
pull, (luring the throes ot the animal, will nssi-.t niiuh ; having first directed the attention to the .situation 
ot the calf, that the presentation is siicli as not to obstiuct its pi ogress , if it does, tlie cull must be forced 
b.u k, and tinned or j»l.ieed .Tright. 

(I ‘)71 ICfyet/iOiHg, ot J i tetition 0/ the affet-httthorhuiden — It sometimes happens that this is retained ; 
foi whu'h no better remedy has been liitiuito discovered than waim clutimig and drenching with ale, 
administered as a forcer 

l/t 7 L’ The dtseases tif calv("< are principally confined to a species of convuhions w'hiih now and Ihon 
attacks them, and which sonu tunes arises ficmi woirns, and at others from cold When the fust e.iuse 
operates, it is then relieved by giving a imld aloetie puigc*, or 111 default ol that, a mild dose nj oil ol tiv< 
pentme, a.s half an oiineo, night and morning In the second, wrap up the ammalwarm, .imi drench with 
ale and l.iuclaniim a clraihm ('.lives aie akso very subject to dianhcca or will readily yield 

to the usual medic iiu's. (.ijja2 ) 

Sre r. II. The Jiii/fah, — B 05 htibulus L. Huffier IV. ; liuJJ'aloy Span.; BuJJilochSy 
Cer. ; and Bujlcy Jtal. 

ny7;I. The huffah is found w ild in India, America, and vaiioiis parts of the globe, and 
is in some degieo dorneslicafed in many countiies. lie is gregarious, docile, alert, and 
of suiprising stiength; his carcass allbids excellent beef; and the horns, whicIi are jet 
bl.ick, and of a solid consistence, take a polish of nonderful lieauty; tliey can be con- 
\ cried into fabrics of use and ornament, such as mugs, tiimblers, knife-handles, In 

this Avay lliey somctiines apply tliem ; and when oriKiinents of silver or mother-of-pearl 
jue employed, the contrast with the polidied black of tile liorn is agreeably striking, 
'riie boss on tJie shoulders is, as wcil as the tongue, exlremely rich and delicious, and 
supeiior to llie best Eiiglisli beef. It is usual to cure the tongues for sale. The buftalo 
far surp.'isses the ox in strength. Judging fiom the cxtraoicUnaiy si/c of his bones, and 
the dejith and formation of his chest, some consider him twice as strong as the ox ; and, 
as an animal of labour, be is generally preferred in Italy. In tliis country the ingenious 
jiliysiologist, Hunter, has caused builaloes to be trained to work in a cart At lirst they 
weie re.stive, and would even lie down ; but afterwards tliey became ‘teady, and so tract- 
able, that they were diiveu tliiough the streets of London, in the loaded cart, as quietly 
and steadily as in Italy or India. 

697d. The buffalo is kept scvhal gcullt'meu\s parks as an object of luxury, and has 
been tiaincd and woikcd bjj Lords Shcllield, Egreinont, and some oilier amateur agri- 
culturists. Many piefer In's flesh, and some ids milk, to that of the bull family^ 

(ii)?.;. The brccdinfiy rcoungy and general ticalmcnt of the buflalo may be the same as 
those of the bull family. 


Chap. V. 

The Bah y and its Jifanagcmcnt* ^ 

6976. The manv/achtre of butter and cheese is of necessity carried on where the milk 
or raw' material is at hand. The sidiject tlierefore forms a jiait of farm management, 
more or less on every farm; and the ))riiicipal one in dairy farms. In mtist of those 
counties where the* profit of the co\f arises chiefly from tlie suhscquiMit inaiiufaoturc of 
the milk, the whole care and management of tlie<article rests with the housewife, so that 
the farmer ha.s little else to do but to superintend the deiiasturing of liis cattle ; the 
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milking, churning, and in short the whole internal regulation of the d ury, together with 
the tart of maiktling the butttr, whtie the sunt is iiuidt up holly for home tonsump- 
tion, filling alone upon the wife In this cltpartment ot rural etonomy, so large a 
portion of skill, of fi ug ility, tlcanhntss, industry, iiid good ni'inageintnt, is required in 
the wife, that without them the fanner may bt ina trially injured. This observation will 
indeed hold good in many other pirts of business whieh pass through tlie bunds ot the 
unstress m a faun house, but there is none wherein he may be sogreitly assisted, or so 
in iterially injured, by the good condiut oi want of care in liis wife, as in the dairy. Ihe 
dairy husbandry is more extensively and successfully ])uisued in England than in Scot- 
land or in Ii eland. “ \s to dairy luisbindry on iny thing like an unproved plan,”sajs 
Alton, “ It IS still eonfined to a mere coiiier of Seotlind ’ Tins corner is the elistriet 
ot C unnmghame, in Ajishiie, of winch he observes “ The cxeellcnee of the unproved 
breed ot tows in Ayishire, as well as the supciioi quality of Stratliaven veal, the Glisgeiw 
buttei and milk, and Durdop elieese, to ill others in Seotland, ate things that ciimot be 
disputed (Alton s JJaiii/ llmbandiy^ Prif. p Ih ) We shall m giving the daii) liiis- 
bindry ot i^ngl iiid glance, at the'suiie time, at the pf iliaiities of the Ayishiie daiij 
husbandi), as given b> the lutlior list quoted. 

<»‘>77 7/a tfh intions of tin datit/ in ill its hniif ho>» no still rondurtpd perh i * more cmpirieilb than 
Ihnsi of iiiv other dipii'mentul husbuidiv, thoiif,h it would ippcar thitsLieiiii,ih iiistry in piiticuhr, 
might he ipplud to disiovcr the pniu i) Ics iiul rigul ite tiu pr u (u c , ot tht art, with taeilitv mil pniisioii 
Wt hi\c he ird it idniittid, iii nniin lit author ob^(r^es, iviii by ivpi ruined d nrjincn, th it the ipi ility 
ol lilt ir e hei s( s differs iinteii illy in the same se isoii, nod without being ible to i‘>sign i re ison 1 \iiy 
one knows bow dilterent the iluisi ol (il un stir ii liom tl it ol i be shin, thuu,,h both ire made trom 
fresh milk, the prodiK t < f ( ows of the simc bn < d, or r dht r, in both i oiiiitiis, ut ilmosteveii breed, ind 
ltd on 1 asturis that do not exhibit ai > nmirkdde d He re me in snl, elimite tr lierbigi 1 veil in the 
s imt distru t, some ol wlnt must aj pi ar the most imi oil int points ire f ir from being settled iii prii tire 
M irshal, 111 hi Ruinl lnu my tj iil mt \tti shin ^ has iigistend a numberof olisei v itions on ilu heat 
Ol tiu diir\ room, ind < t the milk wlitn (he reiimt w is tpplied in i he tat miking, on thi lime nqiiired 
foreoaguhti n, ind flu he it ot tlic wluy ifter,*whi h iie curious, (nl\ b lau e they iiioii that no uni 
foitn rule is observed in uiy < f these inrtieiil irs 1 lu saint disi up me > is ob tiv ibli in ill the sul sequent 
o)ei itiuris t II the eliei se is lemu ed from ti egress, in i even itteiw irds in the diyingroom One would 
think the ]in eess of sUliiig (he eheescs the uu st sim] le 1 1 ill, and >(t it is soini tunes, is in the west of 
Siotlind, mixed witliTne mid, in other in times j mrtd into the milk, in a liquid s| ite, before being 
(oigulited, Hill still mure e nmu iily never q)lud it ill till (he clutses an loiiiud in llic l*ress, iiul 
till n only i xteni illy In tu itiiig of the d iiiv, we h ill first ofhr a li w rein irks on the nature of milk, 
and the piojieitiis of tl) it ot dilterent imm 1 ind next ion ulet the il ury liouse ind its tin niture, milk 
mg, ( hininng, ehcese m iknit, ind the diltcient 1 nula 1 1 thee"! , butters, ere iins, iiiil other produe ts of 
tin dairy 

Si e r, 1. Chtinical 2*iifu ip!< s (f JMiIf, and l/u Viopcrlit s (f t/u MdK of difft n nl 

A amah* 

(Q-'q „,fi/ Used by tin human sjiems is ol tamed frerni vanon animals, but cine fly tlic cow, ism, 

f we, goit, in IK, in 1 ( um 1 , th it in im st gi neral use m Hritish dm vmg is tiie milk of the eow, whii h m 
in ) Urn tiiiK s h IS ret ivi d gre it mi] loven cut mquantitv is well is ejuality by iimlioi itions m tJi form 
of mil heow , m tluir unde «l nouiislinmt, iiici in flu mtnigenunl d the (liny Whitever bi the 
kind I iinm il fioin vv II ( h milk IS t ikci), its extern il ( h ir u (e r IS th it of i white oj aque Hind hiving i 
swcoti 1 tisti.and i sjitciht gr iv ilv imitwli it gre atcr th in th it of vv iti r \cvv h t ikeii fiom the mmiil, 
and ill nv( d t(^ rein un it rest, it e] u ites into two | irt , i thu k white fluid e died ( re im, wlm h e olU ts 
on tin siir^fiet in i tlim sU ituin md a iide den e w iterv body, wimh remains below Ihe epi mtilv 
ami quality of (re im, iiul ttu tin e it nquii s to sepirite Ireim the milk, \ irv aii( idmg ti the iiiture of 
tin milk iiid the temieritnre ( 1 the itn o iheii ^Idkvvl leh his ste (kI some time aflei the sepantunot 
the ( ream fiistbeeomes aieseeiit, in I then ee igulatis When the ( ngiilum is pressed gently, a serous 
tUn I IS f ii( ( (I out, iiid the rein mider is the t ise )us ] irt 1 1 milk, or ] me i iiei i 
lb ) /iutt or solidiiied ( re im, one ol tin most v ilu ible priKimlsot milk, is obtained arldn illy I y 
eluiinmg , in (qx lation an lU g ms m its e ffti ts to sh iking or lx iting, by whn h the c reim si pir ites tn m 
the ( iseous put and smim, in a more solid lorm ih in when kit to separ ite sjiont mcously It is liter 
vvirds rend ud still mi ri solid by In ding with i wooden spitnli 
( ISO (t/io is obt lined by first (oigulding the milk, citlnr vvdh, or dcpiived of, its (reini, and tin n 
expnssing the stium or winy, the cmsolidited tuid so proluri 1 forms ehiese i lie milk iiiav be 
e ii^nlatiel m various w lys, but IhiteHfect is iliiefly produced by Ihe use ol renmt, which is jireputd bv 
digesting the lo f of young riimin itmg aniin iN, especiallvthat o* the call IJie rennet is puuied into tin 
inilkwlnn newlv broLn,ht Irom the eow, or the milk iswirimd to'OOoKlOO lor th it purpose J he rich 
inss of iheesc depinds i n the qn intity ot tri im wlmh the milk m ly hive eont imed , its quality ol keip- 
mg on the qu intity of 8 ilt ulikd , md the d grtc ot pussure use I to ex\lude the whey 
b)Sl 1^/ny expressed trom loagulited milk, it boded, and the whole turd prceipitit^d, beeomes trins 
parent and eolourUsK Jly slow evaporitiui it dipisits irvstilH ot sugir, with some imiriate ot potash, 
muniteof sod i, and pluisphiti ot liiiic Ilu liqi nl whirli reinmis alter the separation ol the salts is 
eonvirted by eooliiq into i gel itmous sub tune f whey be kept it bee nnes sour, by the tormation ot 
an and, whuh is i tllixl the laitieaeid, and it is to this th it the sjmnt im ous coagulation of milk, itiirit 
rcmaiqs at rest, is f wing Milk in iv, after it is sour, be ft rineiited, md it will yield i vinous intoxii ding 
li(|Uor X his is pr n tised by tin mli itiitants ot the most northi rly isl imls of 1 mope, with bidti rmilk, iml 
by the lartars with the milk ot the maie Milk is likewise susieptible ol the uetous ferment ition 
fibSJ TAc constit i<nt patt^ of vnlU ire found to be oil, ( urd, gi i itmc, sugar of milk, muiiate of soli, 
inuri itc of potash, j hosiih ite i f lime, md iil] hiir llicsc sulist mci^ enter into the imlk of all ammils, 
but Che pi eqiorLiuns \ iry ni different spec les i he \ irious in Iks in use as food aie thus distingmshed — 
bD81 Coui’v 7ntlk produees^a enpious, Umk, and yell w crcaiA, from whu h a (oinpict consistent butter 
18 lormeel , *he curd is bulky, and rc^ ims much serum, whu h has a greenish hue, i sweet t isU, and cun. 
t«iin8 lugai ot milk and neutral salts I In milk ol the buff do is essentially the same as th it (d the eow 
f ‘J8t Ass s mdk throws up a cie un resembling tliat ot worn in s milk , the butter made liom it is white, 
soft, and disppst d to be r ini id , the ( urd is similar to Ih it ot the worn in, but nut unctuous , the whey is 
« oIOLirless, and eont mis kss s ilts, and more sugar, th m th it ot the cow 
6 )H ) I II t ^ nidi thiows up is mue h ere im as th it ot the ee«w, iiul ot nearly the tame roloiir , the hutti r 
made from it ii> yellow and soft, the curd is lit anil visciel, the whey is eulourless, and eontaiiis the 
smallest quantity ot sugar ot any milk, and but a sni ill portiui ot munati and phosph de of lime 
Giibt) Ooat s vtdk pruduees abv,iielaiiee ot cream, which is thicker and whiter than that tVoin the cow , 
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the butter is white nnd soft, and equally copious, and so is the curd, which is of a firmer consistence than 
that ot the cow, nnd retains less whey. 

fi%7. Mate's milk produce's a very fluid cream, similar in colour and consistence to good cow’s milk 
before the cream appears on the surface; the butter made from it has but little consistence, nnd is readily 
decomposed. TJie cunl is similar to that obtained from woman’s milk, and the w hey has little colour, and 
contains a large proportion of saccharine matter, and of saline substanc-cs. 

(><)88 Camel's mtlk throws up little cream, 'f^hicli is wliitish and thin, aflbrding insipid whitish butter'; 
the curd is small in quantit^r, and contains but little whey, which is colourlehs and somewhat saccharine. 

t)089 Sow's milk. In China, r.specially about the city of Canton no other nnik e.in be had but that of 
the sow. It is rather sweeter than cow’s milk, but very similar in .m other re^pcet•'.. 

fiyfJO. In the use of these milks^ th.at of thecamel is chiefly confinerl to Africa and ( hina, and that of the 
male to Tartary and Siberia. In India the milk of the buflUlo is pret<Tred by the natives to that of the 
domestic cow. The milk of the goat is more geneially used in Italy and Spam Ilian in any other eouii- 
Irics in Europe; they are driven into Leghorn, Elorcnco, Madrid, and other towns, ni flocks early in the 
morning, and milked m tlie streets. The goat will aUgw herself to be sucked by the young of various other 
animals, and a foal whieh has lust its mother has been sucklMl by a goat, placed on a barrel to tucilitato 
the operation. As the biittir of goat’s milk contains a l.irger propoition r»f gd.itme, and le.ss oil than that 
of the COW', it 18 recommended by physicians as nearly equally light as ass’s milk ; it is the mo.st prolific of 
all in curd, and forms excellent cheese; but it is an error to supjiose that the Tarmesaii skiiii-milk 
cheese) is made from it. Ewe’s milk is giadiially wearing out of use, though it makes excellent cheese, 
and some milking ewes as well as goats might Ije kept for that piii|in>,o, by those wlio have extensive up- 
land grass.Iands. The milk of the ass comes the nearest to that ol the woman, and heing the lightest of 
any is iiuieh recommended in pulmonary and hepatic allectmns .Soda water and w.iim low’s mdK is 
taken as a sub.stitute, and found almost equally light. The milk in universal n‘>c, as an aitule ut food in 
Britain, is that of the cow. 

f)‘t91. Lactometers for ascertiiining the value of milk, relatively to butter and eht'cse, w'lll be described 
among the utensils ol the dairy in the succeeding section. 

Sect. II. The Dairy Houses its Furniture and Ulcnsih- 

6992. The dairy house, for gen ernf purposes, consists of at least tlire'c separate apart- 
mcnis, the milk room, the dairying or working room, and the cheese or store-room. 
The two former are generally separated by a passage or lohliy ; and the latter is very 
frequently a loft over the Avhole, entered by a .•■fair from the lobby. 

The ptojirrtics requisite in a goof milk. house are, that it be cool in summer, ami moderately w'nrm 
in winter, so as to preserve a tempciatiirc neaily the s.une throughout the whole )ear, or^about EiBe- 
grees ; and that it be dry, so as to admit of being kept clean nnd svvei't at all fjm^w. Eor these rc.isons a 
northern exposure is the best, and this as much under the sliade ol ticcs or buddings as possible, if it 
can be so situated that the sun can have no influence either on the roof or walls, -*o mm h the better 
flpPk A Will coiifnittul biiitc) faiiy should consist ot thiee aiiartments; a nnlk-hoiise, a ehurning- 
housc, with piopei boiler, as well as other eonvenieiiees for sc.ilding and washing the implements, and a 
room for keeping tlicni in, and for drjmg and aiiiiig them, when the weather will nut pcimit of its being 
done without doois, 

dinj. Tin ihetse fany should likewise consist of three iipaitments , a milk-liousc, a scalding and press- 
ing.honse, and a salting-hoiise It is essential to the ihec'^e d.iii\ to have a command ot heat during the 
cold season. \Vlien milk is oxjiosed to a degree of cold below .00^ at any time, Irom the moment it i.s drawn 
from the cow, till the cheese is not only presscil, but, to a gieat extent, dried, the cheese will not bo good. 
“ it IS not enough that the milk be ag.uu heated, it must nev'er he allowed to become too coin at any 
time, not even in the press ; oi if it is, the quality of the cheese will be inui h injured.” (Alton's JJnoy 
llusb. p. 82) To these should bo aiUled a cbeese-iooin or lofr, which may with gieat propriety he made 
above the dairy. This l^, however, gener.nlly separate from the daily. But a milk dairy requires only a 
good niilk-house, and a looni lor scalding, clc*aniiig, and ailing the utensiN. The size ol the niilk-house, 
.lecordnig to A don, ought to be sulhcieiit to confain one day’s inilk of all the cows belonging to it. 

GU'K; a daily Joi the luivate use oj any fai vu i or family need not he large, and may very ccoiiomirally 
be forinc^l in a'tinck walled dry cellar, so situated as to li.ive wincfows on two sides, tlie nortldaml east in 

f irefeience, loi ventilation , and in older that these windows may the bi tter exclude eohf in winter, and 
leat ill .summer, they should be fitted with double-.sashe.s, and on the outside of the outer sash should be a 
fixed fi.iiiie ot close wire netting, oi Jiair cloth, to exclude flies and other insects. 

6997. Of dairies for dairy farmers fheic arc different sizes and shapes. 

6998 A fan y-home connected with a coir-house^ and mill for nrejiarnig food for the cow«i, cliuniing, 
and washing tlie family linen, is thus arranged. (J/g. 871 ) The dairy (t/, b, c, rf; is at the north tnd, hat 




hollow walls, double doors, double sashed windows, .tml^m iee-housc under The milk room (a) is sur- 
Touiidcd by milk coolers, and lias a butter slab and jet in the centre The jet is supplied from ft cistern 
over the steaming house (J, g), to which the water Is raised from a w-cM by j loicing pump worked by the 
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Part IIL 


gill win l 1 Til s lies supplving Iho jot, it iurni'ihct., by < ocks and pipes, water for the usual dairy purposes, 
the sttarmiif, or bollui)' of loixl for tin tows, their drink, iml w idling out the tow-house, the w ishing 
]na(hiiK, ixL Ihc rhuriiing room (6), is sepirattd litiin the nnlk room by double doors, ns is the latter 


87‘J 



from the eheise room (i iiid stere elosLt(rf) Ihe gin wheel (t) 
IS wotkedby one or two Jiorsts, or oxen or asses, according to the* 
work to be done i lie steaming and wishing room ( /,g) is i large 
roomy apjitmintpfMpirly fitted up, and furnished with tuo boiliis, 
a 111 11 lime lor ste lining cattle food, anotiitr lor wishing lintn by 
Kti nil , OIK imj ( 111 d by the gin wIkcI optr itiiig on an axle with 
btitirs ir lilUrs{//g H 7 J), and a cylinder of optn spirs, whieli 
turns rouiul in i box of water for washing potatoes or otlier loots 
lIiL tow lions'* (A /i) is ( ileuhtcd for fortj cows to be fed from 
a I roi I pi s igi in Hie tt litre At the south i nd is n 1 irge apait- 
mint U) open to ihi roo. tor hay, stiaw, green herbage for soiling, 
turnips, iiu\, other loixl , and under it is an unn irium vaulted, iiiU 
horn w Im h the liquid is drawn by a liucli ui in pump (44114 ) out- 
bide ot till building tnd some >irils iiistiiit 

h no llu danif hout urommt ndid 1 1/ J)) wi is siiii iiiideil by double walls, the inner of brit k 

or stone, nine iiielics tu i friot m thiikniss, iiidti i ontir d iit two fiet distanii, built of stone or turf, 
or i bulk of earth f II 111 with tuif in ly bi |liitd i^iinttlieii iicr wills 

dXiO Jht \%z f/i/ny Anew should virv 111 oiiliiq to th it of the number ot cows Marsh il found 

in (douii tirshire out 1 ir lortv eow to bi tweiitj ket b\ sixte u, and one lor one hundictl, thiity by 
lorry 1 he Voitli Wiltshire d iirj rooms Imi in gtnei il, hesiys, i lUtr lours, frequently opining under 
a pi lit house or ipiii k in to ‘hid, whiehis i gi I i nmnuiuy, ifloidint< sf iiU and shilter, md giving 
i di/'rte otioolniss to the diiiy room In < nt in t n ii hi ibstrvtd two doois 'ominoil eltst boirdiil 
do r < n the iiisidi mil an opi n piled g ite like door t n Hu i ut ide , gii mg i free ad ission ot ii m clone 
w inn we iHitr, ind, it the s imt turn, hem igiiird mist doj ■> and poultry A eoinetiuiiiy whieh, he 
thinks, would be in imiirovcint nt to my d i rv i )om in the siiniini r siison J lie iiisiik will iniy be 
{.lien oi eight feet high in thi sides, on whiih in ivbt 1 1 leid the couples to supnoitthe loot, mil thi w ills 
it the gibk s i lint d up to Ihe height of thei oiij Its IJj on the e should be 1 nil i loi fot icock, or tli iti h, 
tint sli iidd not bi less th in thiee in t in thiekiu s whiih sh uhl I e | ruilueed downwiid till it covers the 
whole ot the w ills on tit h bide to the griund luitlure if tiutcli or reeds be not m sin h i>ltiily is eoiild 
bi wished, tin it is no on ision for 1 lying it quite so thiik In Hit loof, tx iitly diovt tht middle of the 
biiili ng, should bi j I ittd i wooden pipe of i sulhi it nt length to rise i foot ibotetht ro(l,tostrvi out 
hioinllj IS 1 veiitihtor Iht top ot this lunni 1 should he covered, to pnvint rain Horn getting tliri iigli 
it, ind 1 V il\ t httcil to it, that by me ms of i string could be openidii shut it pit isiirt A window iNo 
shonlil h( mile upon one suit 1 r giving light, lob tlesid by nit ills of two glut d fiiims, one on the out 
siAi, iiid till ( till r on tht insult Ihe use ot this doubit s i h, is well is the grt it thii I nc s of the will, 
andil till Hntih npoy the root, are to lender the temjei iture of this ipiitment is equ il as jHissilile 
it dl SI (tons ot the >cif, by eilectualty euttni„ it oil from having my ilirti t eommuiiit itiuii with the 
t %lirn il UI 

70 11 Ih d'ltn/hons mat i vseo/bi/tfaf ft Id ( / T ti // ii/ ii ntims three ipiitmi nfs , a milk house, 
ihurtmigru in, mil tin roein for the uttns Is In tit mill hiiisr wire tht tioltrs, i si ib lor hiyiig 
Imttir in iftii it is nndt up loikslii diiwuigeft tht milk fnm the tioliis, » luge cock to thiiw 
w iti 1 on till flooi whii h si pts i httli (ri m Hi it j urt i inks it tl i b i k j iit of tin ii i It r , fi r li ttii 

inwatir, i dooi.littittil , ind mcHui door most iiiiimonly usul, t nt i iiiclkd In the t liiirning room 

isafiii pi II i , a bi ill r, a 1 irgt K I pi I il o used when In wii g ilu lot in iot dntiq i > niii g tiic uttu- 

sils IS ilso used Oil isii Hilly is 1 1 nndiy Oiu the wliole ait qiiilininls for Hu siivants 
700S i Vlii/ iitat dany (ot aptivaU Janult, miy bi nndc undti tht shidt of two or thrie till tiees, in 
till following manner — liinld flu w ills of bniks, md Jit Hi w 
in Silverkek > nniinir, 1 1 whith titiy iturse of britk wink 
is Ind 111 cdgi, md fiinis oblong tiiitiis (y/^ ft , the 
britks t f the < lie eourst benip hil iltein ittly hiigthwivs A), 
and ire swivs(i\ mil tiiosi if the next bn king joint w ith 
thtse.byihe cross oms bting pluid on Hu midillt of the long' 
oiiisp/ 1 lie ell V ilioii ot sill h i w ill i /" g) should of com se 
bcl undid rn sol tl wi ik, of I re iiith md thiel i ess uioieling 

to Hu hcigl t (f the wdl, md n diire of tl i found ilions J he 

plm of idjny with siuh w II slu ul 1 i ontiin the thri e u u il 
I] utnu Ills (or milk, churn i uul iitiiisiK / , md hould 
1) u-t douhk doors mdwintliws tin Iitti r j ii ink I i v fly 
wile Ihe iltv itioli (/) 111 ly be of my styk f t •■iinpk uebi 
tecturc 

7 (H )1 /» a rmivhtf dtitn/ on a Inli^r itn/r, we submit the 
fellowine llu plm ) is if moll 11^ form, mdion 

sists of thethrei iisinl pnneipil ipirtments, <nilo id by wills ot tour inelus iii tliukiuss, ind suiioimdnl 
by a passage two feet wide to the north, ind three feet to the south, which is igiin sunounded by a nine. 


an 


S7> 








"r 





Inch wnII The pins iges t ommunuate with t^t roof by eovereil opeiilngn, in the ridge of whieh and by 
tlw windows vciitilition IS eomiktilv cfllrtid In detiil. Hie j hn exhd its two prmupal entraiue 
popenda (n}, back entraiue (A , eCiiui for litaling watii (e}, cbuiiimg loom (</), milk ruoni(e), utensils 
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and che«>sc press (/), boiler for heating milk (g)» store closet or butUi room (A), checsc-room (r, passage 
surrounding the whole (A), water eluset (/), and windows to eheese room 

^»7 ) 7004 A section (Jig 87 j.) taken across the milk-room 

^74 «» exhibits the ventilating lunntl in the roof (o', 
l« • s s 9 ^ projecting eaves (A, r), chetse looin (rf), passigt on tho 
north side (f', riised pirt ot tin lool tor eeiitilatum 
'(Aff). louiiUin ill the etntre of the dairy (A), and south 
rf pissageu) 

SHv 700 » Ihe chvotion {Jig Blh) prcsints a simple shed 
^ 'jiSs root. Vine d, howtM »\ projcUions iiid reecs«.es it prt. 

® H ItHIJ H h m P \ no wiiuhws or doors to the soi th, ami tlieidore 

EblQ a * Ln IL. that side. It other tire ui istiiKt-* pel imt, may Ik ( 0 \irid 

g y p ^ truittiees, oi wiih oin uncut tl 

7000. TUl Jixluicb of the daitij arc, in the '^cilding-rooni, a eoppei boiler fixed ovci a 






(irc-pHce, for boiling water to wash and scild the utensils, next, some hemhts and 
slieUts in this room and the cheese -room , and i bentli oi tilde nut moie than two feet 
wide siiiiounehng the inilk-rooin. It is xerj desii ible, dso, tint there sluiuld be a jet, 
or fount nil, or pump, or spring, in tho cenlie ot llii^ milk-ioom, in ordei to eool down 
the an in sniumcr, and to supply clear watci at a moelerate temper dine at all tunes. 

7007 7Vu itUyisils of tlie* diiry aie, pails foi imlking into, sie\es of hair-cloth or 
Sliver wire-cloth for passing the milk tlnou^h, to iiee it fioin Inns and other impunlii^s; 
milk dishes, or eooltrs, for holding the milk till it tliiows up its eie^ni , a eie ini-kiide 
of ivory for separating, nnd sknnnnng di 1 esot willow oi noiy for reiuoMiig, tlie cream , 
bowls and bdirels loi liolding it, or otliei piep ii itions ed nnlk-ehuin-, buttu -makers, 
buttei-piints , one oi more tubs tor hot oi cold w iter, in winch to in mei«*e vessels that 
leijuire exti loidinary pniiheation , and a poitible rick loi di\nig dishes in the open air. 
All these utensils are lecjiusite wbcie biiltei onlj is to be pioduced. 

7008 Ih utn6i/<si qm ih ij ihu t\ f I inml irc tiu tin sc tub in which the curd is broken, nnd 
pnpiiod ioi being nndi iiitueluosc tin due t knile, m on illy n tliin v] dull if wui d, but sometimes 
oj iron, used lor tiu lurptscil cutting ir In ikii g down the curd while m the due sc tub I he die cm 
cloth IS a pieie ot thin giu/e, hkt hneii eioth, in whidi the dui e is | hi id in the press, t/ie checbt- 
bo lid lb eireiil tr, end on it the e heebis ire p) ued on the shehes 1 1 the i heese loom , their diaiiu ter luubt 
be some wh it less th in that of the inteiui ei h opiutcftlu \ \t Ihi \ d is i ••trong kind ( f wooden hoop 
with i bottom, whu h, is well is the sides, is perh i did with lu Us to illi w the win y to esc ij e while the 
dieesc is pres mg th« i/c ot ^ats must dei end ( n (I itcftluduc c iiul the uuml cr reipnrcd, is ot mo&t 
of the other iiniikments on tho extent oi the ilnry llu clue e pe s ((g 877 ) is a jowrci gcneially 

eht lined liy i vcu w , Hu ii{. h some tunes by i dead we i{.ht, 
/A in I is u e 1 1 1 leu 1 f, tliL will y from the ( Ill’ll while in 

the vit Ihcchec e t( i gs ih i wooch n (r imp, oi i ibioii illy 
r ^ pi u cel on the e lice sc tub, w hen tlie \ it is se t on it m oi der 

to di im the whey fiini the curd Jo these imiileinents 
si nip adil a hete mcti r, one kind of whie h {jig 878 ), is a 
gl i s tul>c a loet long with a tunnel at top 

r ™ llu upper two inches ot tho tube iie fi78 

fin ■— uiiib-' m irkctl in smell divibieus, and wlun the 

1 k llHlI iiistuiiiu lit IS filled to tlic he i{,ht of em foot ^ 

] |y[|l|^i«i*^ ■ flillLri iilii milk, the deidh ot ere im it mlIcIs is 

J noted by the traditions on the npiirpait \ / 

— |||||*|p| Aiiothei laetoineter ■** fe r a'certaiiiing the* 

ill!™ IlnOiili lie line ss ot milk Irom ds spceific gravity, by 

UhIp UBn Its dcgiee of w inritli t iktn by a thermometer, 

lUn tiwifl comparing its bpeule gi nity with its 

iHiP lilnM warmth ’was invcnteil by Ibeas, of liecr. 

ii li imfiOfa never cuiic into ubc Anotliei 

ui i limli ni\ ention for the sami purpose was made by 

Ml III I f <w i> of f^dinburgh, m ISlb It con 

ilHi *'''*^* ureometrie be ids, by whiedi the 

RIB Hm iptei^c gr,wity of the milk is tried first when 

yP^ IHjl new niilkcd, and next wlun the eream is 

1 nH "" — ^ T— II reinoveei \^ hen milk is tiied as hooii as it 

I ^ ^ |l]L|||p cools, 8 ly to (KP, Mid again, after it has been thoroughly 

skimmat, it will bo found that Ihe skimmed milk is of 
^ I) ilHlir considerably greater gravity , and as this inereascdcpeiiels 

r IlliiyP^ iin upon the separation of the Jighter cream, the amount of 

^ ■ hiiiiiii ' - — J**"***^ W the increase oi the ditfei once between the specific gravity 

■ III of the fipsh md bkimmcd milK, will be ar proportion to, 

i m — ^ |n ami mav be cmidoyed as a measure ot, the rel itn e quan. 

ulEdlW^ UuImwP^ titles ot the oily inattei or butler eoiitaiiud in different 

-Ihp speeiht graedy of skimmcd‘’milk dciiends 
. both rn th< quantity ot the saei haro saline matters, and 
olthoeurd To estimate the relative ejuantiticb of eurel, 

/ and by Hitt detei mint the value of milk for the puri>ose 

1— I— of V Hiding (heese, it l■';/nIy icqmred t(' rurdlc' the bkiin- 

milk, ud a^ieeitiiii the spee itie ^,1 Mity ot Hie whey Jhfr 
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witfij Will, of mine, be founa of lower speufic gravity Uian tbe vknamed mUki and the number of 
jfe^eeFor dlAbrencc alforda a mejs'irc of the relative quantities of the curd Acrording to this hypo^ 
<, the aoreometric heads may be employed to ascurlam the qualities oi milk, relatively both to the 
fithnufticture ot butter and cheese (Irans qf th High Stoc, sect v parti) 

70IW /m tnUk cooU'is and churns there is considerable variation ol form Milk coolers arc generally 
tttadc of earthenware or wood , but of late years they have been formed ol head, marble, slate, and cast. 

rhcir general form is rouml, and diameter from one to two fbet , but in extensive dames they are 
often made several feet or yards in length and iVoni two to three Ibet wide, with holes at one or more 
corners to admit the escape of the mUk after the (team Is removed. Ihc safest dnth is wood, though 
reqoiros most labour to keep it eweef , next earthenware or Chtna» though on the londeii glare 
of the former the acid ot the tmlk is apt to operate Leadc n dishes or troughs, thougli very general 
in Cheshire, arc the most dangerous , and the objection to slate coolers is the joinings of the plates, 
hThieh are always unsightly, itnpcr/eit, and liable to be operated on bV the lactic acid The an 
noaled and tinncHl cait iron dibhes of Bairtl a invcmtifyn (in 18(K)\ and which are now becoming univors il 
IP Scotland i^AUon s Dairy //, p Si ), are (lerhaps the beat for sue h as do not choose to go to the exiicn^e 
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of Cnina dislus 1 hey ire clufable from the nature ot the 
inatirial, not liable tone broken by falls by being annealed, 
e isily kept clean Irom being turned smooth, and aKo very 
icoiiomu il an I c-iid to throw up more rreain fTom a given 
quantity ot milk than any other 
701 > Btsidci ill cowmon plunge and batitl eZ/ionv, 
tlurt are vinoii mproied sorts One of the best 1 ir 
using on a small «< alt Is the jiatent box eh Urn {fig 8" ) ) , 
an 1 oil a Urge Stale, the plunge churn, worked by leiers 
put m ractiuii titlier by a Jiorst Ihe Derbyshire 

(burn (hg SSO), which works on the principU of the 
barrdrnurii ib an excellent implement on a large stale 
1 he bottom is a set,ment of a circle, and the advantage of 
the 1 1 111 14, that when the butter is made, the lid (a) being 



romovi^, the beaters A) may be t ikcn out at pleasure by withdrawing the spindle (t) to admit the remov il 
of tho butter, or the < le ming and se ildmj. of the (hum 
7011 7hc Jjsncashtn plunge chutn (/i^ 881 ) is a simple and eftectiie implement, woiked by the 

o|(ritor stuidirig on tlu levers (/r, A), throwing his while 
weight ^Ile 1 n ite ly on each, so as by means of th line (t , d) 
connu te 1 with (he i horn staft to raise it and turn it round, 
and lower it and turn it round altcrn itely 
7012 J/u 7H st iiqwiiit cleanlxnshs in thi daiiy is an 
cssentiil lequis to, is to the walls floor, shclvub, benches, 
and in the ditrerent utensils 

701 i Ih mUk c U n and all the diblu s in which iniJk is 
lut, lb wi II is the rhmn mubt he ealcUd, nCrubbid. niistd, 
and dried ev( ry tim( the v art used Sealding ib iths tre 
quently requisite in the eliecbc utensils, but they ahu must 
be alinubt daily waUied m hot w itcr, lined, and iircd 
When any vessel bi times t unted with the acidity of 
milk, it oi erUcs like leaven on what is put into it it this 
taint eannnt be remuied by ordinary sealduig^ it may by 
bo ling or immersing Iti watei; iinprcgnafcd whm alkali , but 
iftcrw ards it must be u ell boiled, or a day or two IxnmtrsLd 
in pure water , 


“ SsGT. III. Mdking and the of Mlih I 

7014. T/te ttnus of ?m/king xiry ^leallyfn (ItlTcreitt districts In most placoi^ cows 
are niilked twite in twenty four Jiours thioughout the year, but in tlie best mdnagcd 
dailies wherO they are abund intly It d they i e milked at morning, poon, and, the approaeh 
of flight the additional quantify thus obt lined ib veiy considerable, but accol^ding to the 
experiificqXs of Parmenmer it must be, inferior m quality , for he found twelve hours re- 
quisite for ^e due preparation of the milk in the cow licre quantity of milk or cheese 
lb an object, hmes milking must lie^decidediv preferable , bnt it ib certahi that in 
the best buttci\dibtrKts of England the rows aya only drav\n twice a day^ between five 
and Silt ol^clock mining ^d evening. Whatevei may be the times of milking, it is essen- 
tial tlie milk Die drawn off clear , f&tr if the milk which the cow CiUi be mode to yield 
at tha time be not i^rnplcteiy taken (gw ay, the quantity left wiU be reabsorbed into the 
systelh, ^nd jSo mcwe^will be gi^nerated than ig neeessarj to supply the quantity actually 
tbawn o/K \ 

701 *>. The dperatton qfSmJ^Ug is performed Uv men m many districts, but taking Biitain generally it is 
more commonly the work ofVftmeii niilklr, whether a man or wonuin, ought to be mild in manners 
• kljdgood tempered Jf the «pei»liou be l eiformcd harshly, it becomes paintul to the cow, who in this 
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TOTSte 

i« (iMt ibeiH/k^aM bnSiiitniSui^aimaiiief, ia is to prad^ Sutwiomffitt 
^ h ?!l«“«t HW* i^k wirttf on n<M«i^t.t»t)*Mutod«itb tArmcM . 


MinAil^ it 

m<intth«i} 0 wiirl 

foinetimei iHvip 

mnit«wiHQ|kerMr. 

l!tt ^v«n to tfa»^ 

t|hy dtnKjoplHMro^ 

coiTBVf m ftmx plfteea ct«»M, 4 »iBibod, Jkrj^ 
and eMod befbremllkfbg^ thalr udderajind teftte arfit #a«hed and dri^ add UMir Uih j^Ma 

upL It wduld ne itetl lif# part ot ehia rcdncnienf ware adopted 4 n atl dainea. 0 )at ofuamg tbef^mb 
and bruah» and washuir too udder, la Indupensafoit In every establiahment where clean ntilk ia an 
object At;cordt&g to Mimbrfy, anufi takcra, aluta, and dandles are unfit to be dally womafL and no 
milker ahoidd wm be aunbred to enter the daurjr m a dirty apron covered with haira fHMBaxfhd eovr* 
lioube 


701 7 7%i fiUo^lmg aphorisms respecting the management of mdk m the dairy are jfroiik 
die Recreations’* of j3r. Andci^n, one of the most sGientific writers on tine Bubjcct. 

1 Of the nulk drawn frotP any cow st one time, that part which cbmes ofTatthc first la always thinner, 
and of a iduth worse quality fbr making butter, than that afterwards obtained, and diia richness con- 
tinues to increase progressively to the very last drop th it can be rbtained from the udder 

2 If milk bc^ut into a dish, snd allowed to stand till it throws up main, the portion of cream risiftc 

firbt to the surface la richer in quality met greater in quantity, th in th it which rises in a second equal 
apace of time and the creami which rises in the second interval ot time, is greater m quantity, and ri^eur 
ill quality, than that which rises in a third equal space ol tntie , that of the tliird is greater than of the 
fourth, and so of the rest, the cream lb'll rises continuing lerogressivtly to decrease in quautUy, land id 
decline in quality, so l<Hig as any rises to the surface ■ 

3 Thick milk always throws up a much smaller piopoition of the cream whiidi it actually dbntams 
than milk that Is thinner , but the cream is of a richer quality and if water be added to that uiick milk. 
It wl^ nfibrd a considerably greater quantity ot crcim, in 1 consequently more L utter than it would have 
done if allowed to remain pure . but its quality is, it the Ihuil tinu greatly del ased 

4 Milk, which as put intoabuiket or othcrprifcr vcbsel, ind i arried in itto a considerable distanciy 

so as to be much ablated, and in part cooled bcf< re it be ] ut ii to tl i milk ] ans to settle ior c^m, novgr 
throws up so much, or so rich cream, as it the b'lmc milk h id bttii put into tl ie miJk directly aflerit 
was milked ^ 

70ia hiom these fundamental facts, the reflecting dairy ist will derive many Important prlMitical ttUqjk 
Some of thesd wc shall enumerate, ind leave the re t to be discovered ( ows should be milled as noas 
the dairy as possible, in order to prevent the ne ecs ty ( f earr> ng an I cooling the milk befiire It b put Into- 
the ( rei ning dishes Lvery cow s milk should be kc| t set ante till the j rculiar pit^rtica of each la fK> 
well Kti iwn as to a Imit of their being elnsse 1 , wl eii those th it arc mo>t no illy alliccf may be mixed togo,^ 
ther ben it is intended to make butter of i icrv fi e qii ility rejt ct entii ely the milk of all these rowa 
winch yield cream c f n bad ouality, and iKo 1 ec| tlie milk that ih first drawn from the cow at each lOiUi- 
ing entirely seiwrate from thit wfi ch is list obt’iincd as the quil ty of the butter roUst oth^witf te 
greatly debaseci without materially ‘lugmcntu g lU quant ty 1 or the same purfKise, taka only the rreaiit 
that 18 first seimrated iVom the first dr iwn milk Butter ot the very lieA quality can only be econdmica)l)f 
made in those dairies where chc^sc is also made beeiuse in them the best pait of each cow a milk can be 
bct apart fbr throwing up cream, the best part of this ere iin can be taken in ordei^lb mitdc into butter, 
and tne remainder, or all the rest of the milk and ere im ol thedauy can be turndS into-chi^e IbC^n. 
t inecus sepiration of cream, ind the produi tion ot I utter are neier efibeted but in coftsMucncc of itjie 
pnxluction of and in tlie milk Hence it is that whore the whole milk Is set opart for Cbe^ scjifiratleii 
of ere on, and the whole of the cream is separated tl l milk must neressanly nf^o turned sopr before 
it is made info cheese, and no very excellent cheese can be made from milk winch baa Ohiio attained 
that state 



Sect IV. Making and Curing of Butter^ 

VOIQ, mUk from which hitter ts to be made may cither be put at once into the 
chum, and Idft there till it send up the cream, or it may be mad^ to mam in milk 
dishety the oream alone churned 

709 (k h%d^i^s genuaUft Considered the best mode, and in carrying 'll into eSle^, tidi tdme being 
drawn ftqit Is to oe strained into the creaming dishes, which, should never,,^ idbre than three 
Inches d|^, and of about a gallon and a sialf or two gallons }n capieify In generarihe best cream will 
bentdiirremoval in seven or eigbt houts,, though for ordinary gooil butter it may stan^wClvo houw, 
hpl Where the very bM butter is wishecyMvkuch arrangements are foi med at ainnit di^oovertihg Che 
milk Uxgie^, or somb other i 

t^Ci^n bowi^'^be carried to the cre^frti barrel * 

70*1 CVesmrdlliy bk fcei^i\:om three to seven days before it is churned Where i^iuntity mole inm 
q^uallty ft dedtWi Ibo^hole of Ibe milk is churned, without separating any cream , tl» *»>«_ *5 kepwn 
the ehum or in largb 4 MirrGls for two or three days, till it begins to get sour The operation oTcnurmi^ 
where ^ Weibn and muk are both to agitate, is necessarily tedious and laborious, but a great wfflght w 
bqthv II undembtedlf dmaineo, the quality and flavour of which will d^nd a good deal on tbo pecuU^T 
proposlMft^cil: the miUb The milk of Galloways, Ayrshires, and Alderneyi, lo trefitedk jnakei excellent 
DUtier I '* c 

70 ® Jh ike pS»eesM^ churning great nicety^ required, a regular stroke m plunge or pump^ulm 
and a mgtdwr motion in tiiose of the barrel or turning kind, must, if possiblck never be deviated 4 
flew hasty ifieguliir ItrdGm# furns has been known to sm what would otherwise^ nave 
butter Twamley fJTlirags <w the Batrg) recommends the selection of fl«^urber t»f a coid 
temper^ of a dteponflbii Md charter , and adviseiNmer to ^w anydodlvlduals. apji 
young, to touqtt jUm ohutn wlifiout the greatest cantion^and circumspeetion. 7 o those who nj| 
arcuBtomdd tomo dream churned without being properly prepared, enuriim| may, permm, 
sen ere labour fbr one iiC^son in a larg« 4 airy^ bm notlung is more easy than Che process of nu 
where the cream has been duly prc^iM ^ ^ 

'fuss The best Itmefor making bteitet , ddrmg sUinmef , li l^ttrljt In the morning, tmfofe the sun 
muoft power , and if a pump chufu be used, ilsnay bq^nged a fltot deqp into g, tub of eokl water, wh|^ 
I,*. 3 Jl 


10^ PEACXIQB 

it should rogooin during the whole time of chumiug: which win very much hgnden the butter.'^ During 
winter, from thd equality of tehiperature, which (if it be properly managed) wlU j^eridly prevail in a 
dairy, it will very rarely, if ever, be necessary to churn near the dra Should any htrcumstance^ however^ 
require thiiy care should be taken not to churn so near the fire a« to heat the wood ; as it would impart a 
strong rancid taste to the butter. As soon as the butter is inade» it must be separated firom the milk» and 
he put into a clean dish ; the inside of which, if of wood, should previously be well rubbed with common 
salt, to prevent the butter firom adhering to it The butt^ should then be pressed and worked with a flat 
wooden ladle or skimming-dish, having a short handle, so as to press out all the milk that may be lodged 
in the cavitips pf the mass. A considerable degree of dexfihrity, as well as of strength, is requisite in this 
manipulation: for, if the milk be not entirely removed, the butter will inlkllibly spoil in a short time; 
imd if it be much worked, tlie butter will beromc tough and gluey, which greatly debases Its quality. In 
some places it is the practice to beat up the butter with two flat pieces of board, which may, perhaps, 
answer very well. In this operation, some {lersons pour cold water upon the butter, for the purpose of 
washing it : this practice, however, is nut only useless, for the butter can be perfectly cleared of the milk 
without it, but it is also pernicious, and debases the quality of the butter in an astonishing degree, Nothing 
is to detrimental in a dairy as water improperly used ; which, if mixed in any way, either with milk or 
butter, tends greatly to debase the quality of the latter. 

7024. T%e best temperature for churning butter has been very satisfactorily determined by a number of 
experiments, sanctioned by the Highland Society of Scatlandy and published in their Transactions. From 
these experiments it is concluded, that the most proper temperature at which to commence the operation 
of churning butter is fVom 5iP to bifi ; and that at no time in the operation ought it to exceed QSfi ; while, 
on the contrary, if at any time the cream should be under .%<> in temperature, the labour will be much 
increased, without any proportionate advantage being obtained ; and a temperature of a higher rate than 
650 will be injurious, as well to the quality as the quantity of the butter. {Ht^hl. Soc. TVizna. voLvii. p. 1^) 

7025. The making uji of butter is the next process. 

7036. Stfore being sent to table or market, sweet or fresh butter is made up into various forms ; some* 
times into rolls or cylinders, six or eight inenes long, and from half an inch to two inches in diameter; at 
other times Into small round figures, or casts, with impressions in relief from butter moulds. When the 
butter is too soil for the last purpose, it may be put into small wooden vessels, which may be allowed to 
swim in u tub or cistern of cold water; or they may be set in an ice-house for an hour or two; or the 
Water In which the small vessels float may be iced. At all events, whatever mode is adopted, no water 
ought to be allowed to touch the butter When formcrl into the desired shapes, it may be placed in dishes, 
and set in the margin of the central cistern of water till wanted. 

7027. In salting or curing butter the use of wooden vessels is preferable ; and these 
vpssela should be made from timber which has been previously boiled for four hours, to 
free it from the p^^ligiieous acid; or they should be formed from the lime tree, which 
is confidently asserfed {HighU Soc. Trans, vol. vii. p. 355.) to be without this acid. 
Whatever description of casks are used, they should previously be rendered as clean and 
sweet as possible, well rubbed with salt, and tlie cavity between the bottom and sides 
filled in with melted butter. 

7028. An excellent composition for preserving butter may he made, by reducing Into a fine powder, and 
carefully mixing together, sugar and nitre, of each one part, and two parts of the best common salt. Moir 
to each pound weight of salt adds four ounces of raw sugar. Of this composition, one ounce should bo 
thoroughly mixed with every sixteen ounces of butter, as soon as the latter has been freed from the milk ; 
and the butter must be immediately put into the firkin, being pressed so close as to leave no air-holes, or 
any kind of cavities, within it. The surface must be smoothed ; and, if a day or two be exi>ected to elapse 
before more can be added, the vessel must be closely covered up with a piece of clean linen, upon which 
should be laid a piece of wetted parchment, or (if this be not procurable) with a ]>iece of fine linen dipped 
in melted butter, that is exactly fitted to the cilges of the vessel all round, so as to exclude Uie air as 
much as possible. When more butter is to be added, these coverings are to be removed ; the butter is to 
be applied close upon the former layer, pressing it down, and smoothing it as before, till the vessel he foil. 
The two Covers are then to be spread over it with the greatest care ; and a little melted butter is to be 
poured all round Che edges, so as to fill up every part, and efTectually to exclude the air, A little salt 
may then be strewed over the whole, and the cover be firmly fixed down. Butter thus cured does not 
taste well till it has stood at least a fortnight after it has been salted ; but after that period it acquires a 
rich marrowy taste, and will continue perfectly sweet m this climate for many years. As, however. Its 
quality U liable to be impaired by being improperly treated while it is using, it will be necessary, when the 
nrkin is opened, first to pare off a small {lortion of the whole surfoce, especially near the edges, in case the 
air should, by any accident, not have been entirely excluded. If it is to be quickly consumed, it may be 
taken up as it la wanted, without any other precaution than that of keeping it carefully cove^ pp ; but, 
on the oontrory, if it is to be used very slowly, and if the uCTson employed to take it up hd not very earefol 
in closing it up each time with the covers, the part which is thus exposed to the air will te liable to con- 
tract a small degree of rancidity. To prevent the occurrence pf this inconvenience, when the vessel Is 
opened, a stroiur brine of common salt (strong enough to float an egg) should be pourM, when cold, upon 
the surface of Ifie butter ; and although the quality of the latter will be glightly injured by the aettm itf 
the water upon it, y^ that is a much less evil than the slightest rancidC' y would occasion. 

702% Bucket casks. The following is the plan ^o{>ted by Moir : — ** Cut the wood into deals of the 
Jonahs wanted; have a boiler of a square form, the length of the wood, full of water; put In the wo(^ 
with a weight or pressure, to keep it immersed in the watelr, and have a wooden cover on the boilqr, as it 
' must be donehy Cldso evaporation. When thus boiled for four hours^ the whole of the pyrolignous geid 
wiU he extiuctetl. The wood is then dried for use. It becomes closer and more condense^ firom the 
fibres I^Dg oonbiacted. By this method, while the wood continues hoi, It can be easily brought to any 
shapes and used fbr various purposes ; and this is the only mode by which barrels for salted Btittet Should 
be made. {Wghv^ TVas/ vol. viL p. 856 ) ' t 

TOikX When butter Utobe exposed to the heat qfa warm climax, it should be purified by melting before 
ietolted and. packed ug. For this purpose, let it be put into a proper vessel,' and this be immersed htto 
another containing wator. Let the water be heated till the butter be thoroughly melted : let it continue 
In thia^to for seme time, t^en the impure parts will subside, leaving at the top a perfoetty pure trmik 
parent eU. ThiSy when it cools, will become opaque, and assume a colour Iparly resenfollng that of the 
> erigliial button being only aosnewhat paler, and of ^ firmer consistence. When this refined butter h be- 
come a Ihtle stifT. but while it is still somewhat soft, the pure part must be separated footif'the dtciM, and 
beanlted'and pseked up in the same manner as Other butter ; it will continue sweet much longer in hot 
as irr^ins tne salt better than in its original state. It may also be preserved sifd^ wffoout 
adding to it a certain portion of fine honey, perhaps'one ounce to a pound lof butter, and mixing 
VJihem together thoroughly, so thauhey may t^pcrfectly incorporated. A mixture of this sore has a' swbet 
taste* and will k^ for years withotU becoming rancid: there is no doubt, therefore: hut toat 
‘>'l|lVmr,n:^t thua toe preserved ip long voyages without spoiling. 
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facnce^ v4npUi tUfUaet have been einpldyed in dider to impart this coknir Thoae moat ^emlif naod. 
Olid ceitoinly the moat i^hdlcsome, are the lulceo^ the carrot* anfl of the flowera of the marte^. ma«Ailty 
exprea8e<l*ond atwined thoi^h a Jlnw cloth A small quantity of thto jmcc (and the reqtiiUto pranortlon 
is soon aaeertainfill by experlenee) is dUntul with a httic cream, and Uils mixture la a^ed to the real of 
the cream wheit put Into the churn So smaller quantity of the colouring matter unitea with the butteCh 
that it n0ver ImyCirta to it any particular taat^ 

™ ^1.. ^.4.. .. .1... .. ^ Jf oomalnlng hatf a^d eaob. otiieT ohieb 

” ** and pot into dlfi^tnt tonnt by »b* buttrr 

IWwol Th* httttsr of (ilooccMmlUnand 
«rO»f ribhira In wry good It » nnuSe op in half pound packs 
* •4“a*^ba«^«**»andsTOttotl»l«»don 


7033. 7AcA^r MUff esbwfMftf iirfnnfiwtis thstof and 


- - pUwU 1 

abound ore tuppoacd to iinprovo the flarour of Uie butter — 
Is brought to market ui rolls fram one to two feet long wHffb 
ing a j^nd each Tlie ( ambr dgeiihlre butter la produced 
ftom the milk df cowa that fced one part of the year on chalky 

— j j tUg 011,^ In ifici, mead „ amg |t {* ouuie up 



hioh pri efhr fresh Bpt ng 1 1 tter 
7<rt3 Tf « Suffflk a vf York»htrt butter la < ften aotd far that of 
CamI ridgoahire, to wldch it bt little infen r lit Iwtter of 
bomoraet^ie b thought to equal that of L| f ing it Is brought 


market 1 ^ 

7014 The bSftr qftte moNfibnes of Walea and RcOtlandf and 
the moon oommoua and heatha of bngland*. Is of ousellent 
qua. 1^1 when It la prp| eriy managed/ and d ough not cqu^ In 
intity It often la urn' 11, aupwior to that produced 

ri Inst meadows. butter ia more fteuuently the result 

if ..liamanagement want of oleanllnaaa* and InattentUih* than 
of any other enuae Ireland would produce the flneirt: butter 
i ) tlie cm] ire wire it not for the Intolerably (llthy a**ie of Ui^ 
cows and the want of clianlineM In their dAiriga, 


70>i.^ In paeking fresh btuttr, or butter salted only foi inunediate uoe, the leaves of cabbage* uhttebeet, 
or ot the garden orachc {A tnplex hortensis) are to be preferred. Xhe bottom of the basket should be 
bedded with a thick cloth, folded two or three times* then a thin gauze* dipped in eedd water, spread over 
it on which the prints or rolls ft buttei ave to bo uliccd* each with one or more leaves Jrcneatb* and 
stiiiller ones over it The lowermost Iiyer being ailjusted* told liah of the gauze cloth over it, put in 
another layer in the same way* and then irver with the remaindir of the gauze Ihe butter should be 
put into the liasket as well as taken from thence* without being touched. 

70 6 Jfhro butter^ as its name implies* is butter made from the whey which is taken from the curd, 
after the milk is coagulated for the manufacture of cheese It is ihicfly made in those counties where 
cheese is ynaniilacturcd* and where it forma no inconsiderable part of the prohts of the dairy In the 
county of Derby more butter is said to be made from whey than from the cream of milk, or from milk 
churned altogether 

7037 Whey ti diitdrd trito iwo mr/», green and white* the former escaping readily from the curd* while 
the latter is freed from it bv means i i pressure ** lhei;e are different methods of extracting the whey 
In some dairies the whole whev when taken from the cheese tub, is put into pails or other vessels* where 
it remains for about twenty four hours* when it is creamed, and the whey is applied to the use of calves 
and pig*<, which arc said to thiive as well on it, after the cream has been taken from it* as before The 
cream, when skimmed oft* the whey* is put into a brass pan and boiled, and Afiinprds set in pans or Jars* 
where it remains till a buftlcicnt quantity for a churning be procured, which, In large dairies* happens 
generally once* but sometimes twice, in the week In Ayrshire whey is given to horses 


7038 Butler forrmn^* an important article of comment an well as food, the legislature 
has passed various statutes respecting its package, weight* and salt Tlie principal of 
these are the 36th and 38th ol Geo 111. 


Sect V Process of Cheese-making* 

7039 Tht production of cheese includes the making of rennet, the selection of a colour- 
ing matter* the setting ot the curd, and Uie management of the elitcsc m the pi ess. 

7040 The milk fitsh draun from the cow is to be immediately strained into the dishes or shallow 
troughs, if thmc arc used, in order to promote (ooling, as the suri^t guard against fermentation The 
lame oljeet may be attained by rcpLatcdly drawing oft* the milk from the coolers, and pouring it back 
again 3 

7041 To understand u hat rennet is, and its vnen, it is necessary to premise that milk is 
no sooner taken into the stomach* llian it becomes curdled by the operation of the gastric 
juice* as every one who h is seen much ot infant children must have observed What is 
called rennet is nothing moie than the stomach of an animal in which the gastric juices 
are preserved by means of salt 

7042. The avpiication qf any kit d of acid will cause milk to coagulate* as well as the inftislon of several 
plants, M ladies’ bedstraw (Gkllum vferum), butter wort (Pinguiciila vulgkris), and others. With the 
former plant the Jews coagulate the milk for all their cheese * the Mosaic law prohibiting them toiningle 
meat with milk, and rennet they consiafer as meat 

.7043 TlU maw or stortiaoh of rurntnatsm antmals, which admit of obtaining the gasfric juice In a less 
mixed state than those of otHbrpz and chiefly of a young calf tlnf has been killed bofort* the dlgesUon is 
perfected* is almost universally meferred as rennet. This bag or maw is cleaned and salted in dlffbretit 
ways In difibrent districts but the following method* described by Marshal in his Bural Fconomy tf 
NorJoiMt w considered as one of the best ” Take a talPs bag, maw, or stomach , and having taken out 
the curd contained therein* wash it clean, and salt it thoroughly inside and out, leaving a white c^t of 
salt over every jaart of it Put it into an earthen jar, or other vessel* and let it stand three or unu* days * 
in which time il win have termed the salt and its own natural Juice into a pickl& Take It out of the Jar, 
and hang it up for two or three days, to let the pickle drain from it Re salt It, place it anifLln a m 
cover it tight down with a paper pierced with a large pin, and in this state let it remain till trantod for 
Usa Jn this state it ought to be kept twelve months , it may, however, in case of necessity, be used 
a few tos after It has received a second salting , but it will not be so strong as if kept a limger time * 

7044 In order to piepaie tha tednetfOr use, Marshal gives the following directions — Y. ^ake a h^. 


increaw in prowirtion to the length of tunejhuftig 
wbleh the bag remaias in the liquor , tlm quantity to be u^ for the purpore 


the whole process m preparing and proving rennet* Coo much attention cannot be given to Ha eltfiku 

3 X. 2 
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PRACTICE OF AORICVETURE. 




lioarnid nraatticM , Aw Iflt b« ktpt tw long, to u to become fbul w tmnted, tbo obeeie wiU Inrwldil]' 
become Bfl^ted by ilgondwlU prove unfit fteufle ^ ^ * i 

7(M(? In Holland a small quanUu of the muriatic acid is used instead of rennet, and it is the u^ 
ot this article which fives to the Dutcff choose that pungent relish which induces so inany persons to 
prefer it. , 

7047. Colouring matter^ As cheese m its native state, that is, such as is well manur 
factured, being put together m proper time, the i^dk. being of a prosier degree of warmth* 
and in all other respects properly pressed, salted, and dned, is uniformly of a bright 
yellow cast, the idea of excellence is generally attached to cheese of si^ch a colour. 
Hence it has become necessary for the dairyman, who would dispose o^ his cheesd to 
advantage, to impart a light yellow orange coloui to it by artificial means. 

7018 

olf the kind tfiat can be used for tht colouring of cheese It is a preparation of the rouoon 
or amotto tree (Hixa Orellana Lin ,fig 1G6 ), which is a native of America The red pulp, that coicrs 
the seeds of this tree, is suspended in hot water, and allowcjd to subside, and when dry, is formed into 
cakes or balls, which are further set aside, until they become completely dry and firm One ounce of this 
substance, when genuine, will be sufficient to colour an hundred weight of cheese , and this is the com- 
mon aliowmcc in the county of Glouecstcr in Cheshire, the wiigt t of a guinea and a half is considered 
to be sufficient for a cheese ol sixty iiounds weight I he usual mode ol applying the amotto is to * 
piece, ot the requisite size md wt ight, in a Ixiwt ot milk, and rub it on a smooth stone until the milk 
assume a deep red colour This infusion is to be added to the milk, of which ol "cse is intended to bo 
made, in such a quantity as will imp-irt to the whole a bright oringe colour, which will I etome the deeper 
In proportion to the age of the cheese Ihe mixing ol the irnotto m no respect allects either its taste ot 

7049 In the county qf Clushtre^ however, a somewhat different practice obtains 1 here, when thq 
colouring matter is wanted, it is usual to tie upas much ot the substance as may be deemed sutheient lu 
a linen rig , putting it into half a pint of warm water, to let it st ind over night In the morning, im. 
mediately before the milk is coagulated, the whole ol this infusion is mixed with it in the cheese tub, and 
the rag isdipp^ in the milk, and rubbe*d on the pilm ot the hmd, until all the colouring matter is eouu 
pletely extracted A more simple method is directed by Parkin-<on — “ 1 ike, says he, “ a piece about 
the size of a hazel nut, put it into a pint of milk the night betore you intend to make cheese and It will 
dissolve Add it to the milk at the time the rennet is put la Ihe quantity will suffice to colour a cheese 
td twenty pounds weight {.Paikimon on Ltvc Stocky vol i p 6i ) 

7050. Setting Tlie proptr se ison for making ehcese is from the beginning 

of May till the close of September, or in fivourable seasons till the middle of October. 
Very good clicese, however, miy be made in winter, piovided the cows bo well fed A 
certain elevation of temperature is requisite to the eoagiilation of milk, and it may 
naturally be supoosed to be nearly th it of the stomachs of milk<taking animals Marslud 
is of opinion that from 85 to 90 det,rets of heat, and two hours of time, are the fittest 
for coagulation. 

7051 Cltmate, season, utather^ and pasture may require tliat these limits should sometimes be violated 
Milk produced from poor clays will require to be coat,ulated ot a higher temperature than tliat which is 
procured from rich pastures In some dairies the milk is heated to the pioper temperature, but the most 
approved practice is to mix boiling water in such a proixirtion is shall rinder the milk ot a proptr degree 
of haat to retcivo the rennet this the thermometer should be useil to determine In hot weitbcr the 
milk in the cows udders is liable to become very iiiuili agitated by their running about, or bung driven 
to too great a distance so that if rennet be put to it in this state the curd, insteal of coming in one or 
two hours, will require threi, four, or five hours, and will be so siongy, tough uid in every ruiioot w 
imperfect tis to bo scarcely cii iblc of being confined in the press or \dt, and when released from the 
preV it will heave or split, ind be good for little Whenever, then fort, cows an discovert d to lie in this 
state, which perhaps tan scarcely I e avoi ltd duiing very hot weither, where cows are pastured abroiti, 
in unsheltered grounds, or whtrt witcr is nut within their rcieli , it will be adusable to add some cold 
fresh spring water to the milk as soon as it is brought into the dairy Ihe quantity to bt mixed, in order 
to impart the proper degree of heat, tan in this case only be regulated by experience and the use ot the 
therm^eter The effect ot the water thus uidtd will, in be th cists, be to make the rennet take effect 
much sooner, and consequently to accelerate the toigulation ot the milk . , 

70Sa The proportton of rennet and time lequmtt Jor coagulation ha\e been alrcidy mentioned (7045 
TOiiO ) too muen rennet ought not to be put in, otherwise the cheese will be ready to heave, os well az 
become rank and strong , the same effbets will also be produced it the rennet be made with bod or foul 
materials, or it it be too strong to operate in the given time (two hours) During the procew, the milk 
eught to be covered so as not to lose more than five or seven degrees of its original heat One or tWo 
handAits of salt added previously to nuxing the rennet will promote coagulation Some put in a bowl, 
which Is an absurd ancient custom, and injurious rather than useftil t 
7063 When the coagtUnhon has taken place^ the curd is broken or c ut with a chcese-kniib, which causes 
the whey to rise through the incisions, and the euid sinks with more case After a short time the cutting 
is repeated, still more freely than before, and iscontiiufed until the curd is reduced to small uniform 
Oarmlcs. T^is c^iWtlon will require about three q. 4 irters of an hour the cheese tub is again covered 
«nth a cloth, and » allowed to remain for the same time When tiic turd has sunk to the bottom of the 
vessel, the whey is taken off' by the hand, or by means of a skimming dish , another quarter of an hour 
Should ilbw be affowed for the curd to settle, drain, and be come solid, before it Is broken Into the vat, as it 
prevents tiie fat Oema being squeezed out through the Angers, and of course contributes to im^ovc me 
oudity of the cheese Sometimes, in addition to the skimming dish, a semicircular board ana wet^t, 
adsimtQ the si^e of the tub, are t mploycd llie cunl is again cut as^efon , in order to promote the free 
tMuHon of thW whey, aud pressure is again applied tiU it be wholly drawn off Greid attention Is re, 
bubite tir conducting this part of the business and if any particles of slip curd should be seen Aoa^lttt 
El the whey, it ought to be^efolly laded off with the whey , as it will not incorporate with the sopd 
^otd. lmtdisM>lvfr« Jn the cheese, pauses whey springs, as already mentiontd, and matenally impairs ^ 
feeuMttess If the wney of a green colour, when loimcd or pressed out, it is a certain criterion that the 
been proncriy formed but if it be of a whjte colour, it » equally certain that the coeMiatfon 
Imburfect, Ufe weese will be sweet, and of little value, and much valuable caseous matter will he oonu 
• ^^tbrown away In the counti^ of Norfolk and Suffolk^ the cheese manufkotarers have recourse to 
hat diftbrent method for extracting the whey, which is worthy of notue when they think the 




nioK nt ^ ^ iwiiy 

po^sifal^ Dlifltog thli ^ of tlietjfodew nit li leatteiM wtx tli« tmJStf. end Intb&atolriftlxed with If j 
the proportion, however, hn not been correctly iwsertained, end is regulated by experienedi 

7054. Jifaftagmeni in the prm* The breaking and salting completed* a is 
spread oyer the cheese vat, and the broken curd being packed into it, and covered uj» < 
with the cloth, a smooth round board i% laid over the vat, which is usually filled to the 
height of one inch above the brim, to g^event the curd fiom shrinking below its ludes* 
when the whey is squeezed outt 

7Q5!5 The vshc^ is then ptd into a press fbr two hours, and as it w of the utmost bnpoitaiice that every 
drop of whey should be expressed, skewers are thrust into the rheese through the holes in the lower pan 
of the vat to facilitate its escape. The two hours expired, the cheese is taken out and put into a vessel 
oi warm or hot whey for an hour or two, in order to harden its skin On taking the cheese out of Uw 
whey It 18 wiped dry, and when it has become cool, is wiped in a dean dry cloth, ot a hner texture, and 
again submitted to the press for six or eight hours THb cheese is now turned a second time, and is taken 
to the salting room, where it is rubbed on each side with salt , after which it is wrapped In another dry 
cloth, ot a niier texture than cither of the preceding cloths, and is again pressed for twelve or fourteen 
hours , if any edges jirojcct these arc iiaircd off, and the cficeso being laid upon a dry board, u turned 
every day. In the salting room cheese should be kept warm until it has had a swea^ or has bccomS regu«^ 
larly dry and somewhat stiff, as it is warmth that ripens cheese, improves its colour, and causes It when 
cut to have a flaky appearance, which is the surest sign of superior excellence. 

7056. Management in the cheese-room* After the processes of salting and drying am 
completed, the cheeses are deposited in the cheese>room or loft, which should be airy and 
dry ; but on no account should hard and soil cheeses be placed in the same room, for 
tlie dampness or moisture arising from the latter will cause the hard cheese to chill, 
become thick coated, and oilen spotted. Throughout the whole piocess of cheese* 
making, the minutest attention will be lequisitc; for if the whey be imperfectly ei* 
pressed, or the rennet be impure, or the cheese be not sufficiently salted, it will become 
lank and pungent. For this defect there is no remedy. The imperfect separation of 
the whey will cause cheese to heave or swell, as well as to run out at the sides. 

TO*;? In 01 dcr to prevent as well as to step this heavmgt the cheese must be laid In a moderately cool and 

R dry place, and be turned regularly every day If theTieaving be very considerable, the cheese must be 
ncked on both aides in several places, particularly wbcrc it is most Lievated, by thrusting a Skewer into 
; by tins pnt king, though the heaving will nut be altogether prevented, will be given to the 
condned air, the heaving or swelling will consequently be tonsfderably reduced, and the cavities of the 
cheese will be less offensive to the eye Another remedy lor heaving in cheese (onsist in applying a 
ronii> 08 ition of nitre and bole armuniac, whuh is vended in the shops under the name of cheesc-poweUr^ 

It 18 prepared by mixing one pound of s iltpetre with halt an ounce ol bole nmoniac thoroughly t^ether, 
and rediu iiig them to a very fine powder About a quarter of an ounce ot tins i& to be rubbeo n a i heesc, 
when put a second and third time into the press, halt on each side of the cheese at two different meals, 
before the salt is rubbed on, tli it the ebeese m ly be penetrated with it 1 his prciiaration is very binding, 
and sometimes proves serviceable, but the nitre is apt to impart an acid taste , and if too much be applied, 
and the cheese should be exposed to too great heat, the quantity ot air already confined m it will be in. 
creased by fermentation, and the < hc*cse wilj^swcll much more than it would if no jiowder had been rubbed 
10 The greatest care, therefore, will be necessary whenever this remedy is adopted 
7058 Hat d and ipotled cht^ese may restored in the following minner take four ounces of peadash, 

and pour sweet white wine over it, until the mixture ceases to effervesie I'llter the solution, mp into It 
rican linen cloths, rover the cheese with them, and put the whole into a cool place, or dry cellar Repeat 
this process every day, at the same time turning the cheese, and, if necessary, continue it for several weika. 
Hius tlie hardcbt and mobt insipid cheese, it is affirmed, has frequently recovered its fonner flavour. 


Sect. VI. Catalogue if the different Sorts of Cheches and other Preparations made 

from Mdk. 

7059. Of cheeses, we shall first enumerate the British sorts, and next those peculiar 
to foreign countries . the description of each will be such as to enable any ingenious 
dairyist to imitate them. 

7060 The brick-bat cheese is so named from the form of the mould , it is formed of new milk and cream 
in the proportion of two gallons of the former to a quart ot the latter It is pnncipally made m Wiltshire, 
in the month of Septerobir, and should mot be cut until it is twelve months old. 

7061, Chedder cheese, so named from the vale of that name in Somersetshire, where It is exclusively 
made It is made in cheeses atout thirty pounds each, which have a spongy appearaDce, and the eyes 
arc filled with a limpid and rich.mut not rancid oil ... 

7062 Ches^e cheese is in universal esteem , it is made from the whole of the milk and cream, the 
morning's milk being mixed with that of the preceding evening, previously warmed. The general weight 
is sixty pounds each cheese. , . 

lObS. Dunlop cheese (so called tVom its having been first brought to the Glasgow market by a carrier 


&tter, than any English cheese whatever. 
JSashandrff, 


Mtii^ thntogh a rieve (provlnctolly l«rin«i| • m^) U 
impuiiUM ItSo alKvn (vat), and when thi! whole ii €»U«c^, 
It n fonnod into cum h* a mixture ^vciuiet. A> mJk nqulret 
to he coagulated ■■ naariy as possihle at the tOTpeiuture of 
animal and as It must cocS considerably during the 
attonefmllkfngftuiu several oows, and In passing itoough the 
rieve, b to neesHiiy fas Oms who wt thrir curd in riie nmural 
listot to makeup some paxt of that which Is lest, l9 mixing a 
quanUtyof hot water into the curd vat. 
^fOSKWkmtkscmsonaJlirm aretuisomiMstaiisasfsplM 


The followmg directions are from this author's 


have been described, and placed In the mllfc-honie tUl jMjbiiA 
Is roUMted as wlU fiann a chOese of a piupfr slxe. Wlm ite 
cheese is to be made, the^eream Is skitnined foun the mUk.jU 
the coolers, and withoutdelng heol^ is. wa|i the adlk mri! to 
drawn from the cows at UiS thne.puoMhtbrough Uiestevuium 
the eurd vat, and the cold milk fkum which the cream Ims 
been taken is heafed.so os to ralM thctempffttture a£ ^ whnto 
mass to near blood beat , and ihe whole to 
of iwintt carefrilly mixM with the mgk. j,Tne on^dS 
into the curd vat, that it* oily iMs may n^he ths 

tkimined milk ^heated as much as to rs^ whole to Itor- 

afiiial heat ^ utmost core to nlwaye token to fcmi* f 
^ riages of the tysMd toa fe n, qyV 
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ttote it it drawn fkoflu the eowt till It li fbnncd Into che«*>e, 
nail; to beiMi nil todty* b a ma^ efftreat importiiiioe, and 
•hould be careAiUy attended toi The naJlk. when taken from 
the oew^might to oe as soon as poialbie cooltxl to below 
or between that and dO* cm Fahreahelti scale to cool it 
speedlb) ahd to flic llltate the sepamtlcm or rlBlno of the nrc>atn« 
a Hmali qnantit; of cdean cold wattr is Renerally mlaeil with 
(he milk in each ooolflr; and when the stcnm or iron coolcn 
that haTC been described are used, the milk will cool in them 
much sooner than in die wooden dishes formerly In use If 
the milk is kept warmer than 55** of teuiperatore, it will not 
properly cast up the cream, which it is thought necessary it 
uoyld do even when the whole Is to be formed into rhisese, 
and the milk will socm become sour, and acquire a bad taste. 
If It is not brought to near that degree of tcmiterature . hut if 
it gets into a lower temperature than about £0^ the milk acf 
quires an insipid and unpleasant taste, of wluch it cannot be 
again ciimned , It iloes not cof^ite nearly so well, and the 
OTCeac made from b u soft and inadhesive, the curd ditliculr 
to he separated from the whey, and the milk and cheese arc 
never well tasted. 

7067. MiHi mgkt io b» toaovkaed at nearltf iU natural heat 
tvhm drawn from (he cow, or from 110 to 96 degrena ot am|iera* 
turn, and for that pupose a thennometcr ought to be used In 
the milk house If coagulated much warmer, the curd is 


becomes hard, cliy, tough, and tastLless, and if the milk is too 
cold when coi^latect, the curd Is sotl, docs not part with the 
serum, and the cheese continues to be so suit that it Is with 
ditHcmity that it can be kept together Even when the utmost 
pains are takem to extract the whey, and to give it solidity and 
hnnness, putrilying holes, wlikli m dairy lar^uage are termed 
** eyes, ' whevmrora, or springs, frequently brcai out on the. 
cheese ; and It is aWays ■•oft, tongh, and of an insipid taste 

7068. Whomever the mitk u comittdrty coofetdaUd, the curd is 
broken, irt order to lift the senuii or whey be separated and 
taken edf Home break the curd slightly at first, by making 
cross scores with a knife tut a thin piece of wood, at about one 
or two Inches distance, and bitarsectlng each other at right 
angles , and them ore renewed still more closely after sonis of 
(lie whev hm been discharged Uut othon break tlie whole 
curd rather more minutely at once with the sklmmmg ctiah, 
the hand, or auy tiling convenient hut they do not break or 
olTutn it, as it done in Li^land V\ lien tins last method is 
pursued, the whey comes otLradio*- * m white and ri< h,or with 
tiw much of the cream atnnT, but it conics most lupiously, 
and it la only for a few minutes at first th^t the whey is too 
rich By the method first roentloiad, the whey does not come 
oH so ocipioufily nor so rich at first, os when the curd m more 
minutely broken. 

7069 W hea the coafpitum hat bem fi rmeJ at a pr prr tempi ra 
Icnv, neither too cold nor too hot, hrenktng the curd miniitoh, 
but gently and softly, seems to be most propc r for the uKh the 
whey Isa little too white at first, thit m soon over, it cMiims 
oft abundantly pure In a few minutes after and it flows more 
o^cMuly than when Uie curd U sikhtly broken at lint i he 
ecWantuge of a sjieedy (llncharge of the whey, as It saves time, 
and prevents the curd from becoming too cold and act{Uirliig 
any oad taste or flavour (whhh it often contr'u (s wh n iieg- 
lecied at that stage of the operaunn), is an ample n iniansitiun 
for any small quantity of the oily portii that may eome oil at 
fixiit breaking 

7070 Hut \f the m%lk hat been either t >a cold or fuihdn hen 
eoapdated, I would recommend breaking (he eurd as Hli„hlly 
and sus^ OB possible at first if too iior, tlie whey imturally 
comes ofT copiously, but it is too white, and contairib a purti iii 
of the buttemeous matter In the i nril , and the cuinpletc 
breaking at iftst adds to that evil, tind hrlngb otf btlll more of 
the mly substance from the cuid to the impoverlvhinent of riie 
Cheese Such quick agitation too trads to render tlie w irni 
curd Htill more tough and adhesive W hcni tlie milk his lieen 
too cold at the time the curd was formMl. it will be I y 1 u* loo 
soft to be inlniitely broken at firbi and when that It done, 
some of the curd will come oft with the whey m that case tlie 
curd should be dealt with as gently as irasblhlc 

7071 4fkr the curd hue been bn ken, the whey ought to te 
taken off os speedily as it c on be done, and w Itli as UltTefurtlu r 
breaking pr handling the curd as possible It is btiU necesbary, 
however, to turn it up, cut it with a knife, or break it gently 
wlui the band, ut order to faciUlate (he separation ot (he wbey 
ftom (hecurd 

7078 When the OinJ hat eoneolidated a IdUe, It Is ctit with the 
fbeeae knife, gwdy oft ftnt, and more mlnutily as it 1 aniens, 
so aa to brhig the whev. When the whey has been mostly 
extrauted, tbectird Is taken up from die curd lioyn, and being 
cut into pieces of about two Inches In thickness, it Is placed 
into a sort of vat or sieve with many holes , a lid Is placed over 
it, and a slight pressure, say from three to four stones asulrdu- 

C ‘ s , and tliecurd is turned up and cut small every ten orfif- 
mtriites, and oroasJonallj pressed with die hand so long as 
ft cofitlnttes (o discharge serum When m more whvy can I e 
drawn on by these means, the curd is mtws small as posbihlc 
with (he knife, the proper quantity of salt minutely mixed into 
Hr in the etiM oma, ana placed in the oheasart witiuu a shift of 
thinclUBvaa, and put under the press. 


707$ dff fAsasodfrefCoiu otwilbl to fir Mrryf tot toHh 
fOMfW detogt end yet wtdieut prreMtiitfen. The sebidk'tlte 
wbe/ is removed after (he enagulatMn ef the aemum 
the Utter But If the curd is soft, from beins set tqe ook), It 
requires nuire lime, and to lie more gently dealt with i asother* 
wise much of the curd and of the fbtwould go oft (he 
whey. And when the eurd has been ftowed too hot, Otfaanw 
caution Is neosBsan. PiecipHadon, or handling the o«^ too 
rpuAaly. would add to Hs toughness, and ««P« “tUl more of 
the oily matter and, as has been already inenUotted,hot wafer 
or whey should be put on the curd when it Is soft and eoldi 
and cold water put on when the curd fs set too hot. 

7p74 4ftar the iheeeg if jNd into IAS pm* it leniotiu flnr the 
first time about an hour, or less than two houw, iiU U U 
taken ont, (uined upside down In (he cheese vat, and a new 
doth put round it every four or six hoars till the cheete is 
completed, which is generally done In the eoitne of a day and 
a half, two, or at most three days after it was fimput undn 
tlie press. 

7076 The pmrM* of ealttng la venr dlflbtentlv conducted in 
the Scotch dalrlesiroin what U is In England In Sudland, the 
salt is minutely mixed into the curd after it has been rendered 
as dry as possible, and cut very sniall by means of the cheese* 
knife, as has been already mentioned 1 bis seems to answer 
the purjKMe Just as well os the mode pursued in England, to be 
afterwards described, which is far more troublesome, and must 
be much more rxiiensivc, lioth m waste of salt, lu apparatus, 
and in liboi . ITie greatest defect I can perceive in the salt* 
ing in Scotland is that the salt Is generally np] lied to (he 
( fioese merily by guess, whinas it ou|^it to be more careftilly 
regulated Half an ounee ef salt to every English pound <» 
cheese, or at must thirteen oiwu es to twenty iour pounds 
Englidi, Is a sutheicnt quantity i >o niueh sidt rend^ tl e 
chev BO dry, tough, and hard , and if a sutlU lunt quantity is not 
given the eh«s bc » ill become putrid 

707b (huert n >de nt Scotland are nevir washed or grtAmd 
with butter, as is done lu ( heslnre The Scots cbtcseb contain 
the greuc interaally, and not on the outside 

7077 yf hin the t lienee tn Scotland are ultimaiefif taken J^om 
the itieee, and wliith is generally after two or three days from 
the time they wen first placed under it. they are expomd fee 
a wock, to the drought and beat of the farmer's kitchen , 
not to exeite sweating, but merely to dry them a little before 
they arc placed in the btore, where a bmall portiou ot heat or 
drought IS admitted M bile they remain in the kitchen, they 
are turned over thne or four times every day ( and whenever 
they beem to harden a little on the oiiuicTe, they are laid up on 
the Bheives of the store, where they are tiinied over once every 
d-iy or two days tur a wtc)r or so, till they are dry , and twice 
e^erv week afurwards 

7078 The et ire hmieejhr eheete In Scotland arc In prcmorlion 
to the lore of the daily, gmerally a small place adjoining the 
milk house r r St the end of the bam or other buildings, where 
racks me piaicd, with as many bhilvea os hold the checbes 
made for the sc-vson Where no jiartnulu place U prepared, 
(he ra ks arc placed in the bam, width is gpiierally empty 
during bummer or some lay Hit ehccKcs on the floor ut a garret 
o\tr SOI) e part ot ihni dwelling house 

707 9 Vrhei ever the theeiee ore etored, thi y are not sa eafed or 
put into i waiin place, but kept tool, in a place in a medium 
btalc between darn), and dry, without thebun being allowed to 
bhine on them, or yet a giiat current of air adniitred Too 
much air^oi die rays of tlie sun, would dry the chcesek too fast, 
dimmibh their weight, and make them crack , and heat would 
make them bwt at or iierspire, which extracts the fat, and lends 
to indue e 1 eavliig Uut when they are kept in a temperature 
nearly Miiular to that ot a barn, the doors of which are imt 
mu h ojien, and but a moderate current of air admitted, Ibo 
cheeses arc kept in proper sham, neiiher bo dry as to rend their 
skms, nor w d-unp as to render them moulil> oii the outside, 
and no partial fennenlation is excited, but the ilieese prckorveu 
sound and good 

70b0 Oil the iiiwi; aralixrlaelt of Ihc Scots and b nglish cheese 
It is diftiLUlt to offer any pinion there is not only such a 
diversity in flic tnsti , i ot only of eheeses made in diflenmt dai* 
rice, at Ibc dilferenl ledaons ut tJieyear, st tges ot the cow's milk, 
state of the wi ■uber, and mans bfighteu accidents , but there 
is also such a diversity In the taste of the coiibumers, Aat it is 
irapuNhibic to speak with any degree of |ire< ision as te the 
standard of perfection of the tasie of cheese 1 he taste of man* 
kind as to chi'cve varies so much that it Is found necessary to 
bring f rw id iio h Siots and rngllsh cheeses, of dilferent 
sorts and ages, some sound and others unsound or putrid, and 
to ask each lidy and gentleman at table which they praer. 
Do you eat ^eotb or hiiglish i* coloured or white ? old or 
new / sound or Unsound? &c llie taste cf some is so 
vitiated, as tis like best the putnd i<art8, which abnund with 
animaleula, and touih the oifactoiy nerves before they reach 
the mouth , others prefer (hat wliloh is sound. Tlui hcefe 
cheese Is generailv les^ smart, acrid, and pungent in thq taste 
than the English rhecae It » not so higli flavoured, owing 
probably to the inferiorltv of the posture and dimaie, ot partly 
to the mode ot manufactunng it It Is milder m the table, and 

S rally fatter, than the Englbh cheese A small morsel of 
Ish cheese after a good dinner may be better felt In tha 
h than the softrT and mlldor chme of Hcotlafid , but if 
any considerable quantity Is U be catai, the latter writ not bd 
felt so hot and heavy in the stomach as the same quantity of 
Engllbh cheese. 


70$], QUmetfter eheeac » in very eonsiderable demand fl-om its mild tnste, which suits most palates, 
espe^ally tlmse of the young and of simple habits . there are two kindf, double and single^ the ilm made 
the milk ihid cream, and the latter with the milk deprived of about half the cream i the latter are of 
^^me the least valuable, but as they may be often misUkeii for the former, upnght dairymen, Mamhal 
eb^lVef. unptess a hrArt*sh4pra stamp upon them to distinguish them from the former. They are of 
vatrl^ uses, from tiv^nty to Bcventy,,pr even eighty pounds weight, but generally from fifty to sixty poundsb 
7 (kS OrcetUt w ^Mt-cheege^ (s made by steeping over nlglit in a proper quanUty of milk, two parts of 
sage, poe {lart of mangold leaves, and a little parslsr, after they have been bruised. On Che following 
morning, the g^eetned milk Is strained off, and mixed with about one third of the whole quantity inUndm 
to be run or coagulated The green and white milks are run leparatcly, the two chrds teing kept apart 
hnUf they he ready for vatUng: these may be mixed, either evenly and intimately, or Irregularly and 
mftclAtUTbyactordlog to the pleasure of the manufocturer The management is the same as tor c ' 
cUcMe. ^Crrflcn tiheescs are made Ip the vale of Gloucester, as also in wiltablrg. 
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7083. XlMoAwAlracftmUinfde^ Ming tfie cream Of mvwd'ftiDilk to 

atttly <)rQm the eaw i it i« {ir««wi gently two i>r three timet, end ie turned for a fcw'deyi ineeioatly to 
being used. It It chiefly made in spring, but the richest It that made In autuk^ It will not keeto eu^ 
'three montha 

7084. Notfatk chux is made then the whole of the milk and cream; the site is from thirty to dfty 
Iiounds ; it is generally coloured yellow, and is reckoned a good keeping oheeso. ^ 

7085. Apt, or ckgese, is made from new milk hot from the cow, and the afterings : add what Is 

required to make one pound of butter, will, in ^neral, make one pound of cheese : this is a nh rich 
cheese, which must be used immediately. 

708d StiUon eheeae» which, from its peculiar richness and flavour, has been called the Parmesan Of 
England, if made in the following manner : — The night's cream is put to the morning's milk with the 
rennet ; when the curd is come, it is not broken as is usual with other cheese, but is tak<ni out whole, and 
put into a sieve to drain gradually ; while draining, it is gently pressed till it becomes hnn and dry, when 
It is placed in a vat, a box made exactly to fit it : as it is so extremely rich, that without this precaution 
it Is apt to bulge out, and break asunder. It is afterwards kept on dry hoards, and turned dally, with cloth 
binders round it, which are tightened as occasion requirea After being taken out of the va^ the cheese 
is closely bound with cloth till it acquires sufikient firmness to supimrt itself: when these cloths are re- 
xaoved, each cheeso is brushed once every dav for two or three months, and if the weather be moist, twice 
every dav ; the tops and bottoms arc treated in a similar manner daily before the cloths are taken ofl! 
Stilton cheese derives its name from the town where it is almost exclusiycly sold ; it is made principally 
in Leicestershire, though there are also many who manufacture it in the counties of Huntingdon, RuU 
land, and Northampton. Sometimes the cheeses are made in a net, resembling a cabbage net, which gives 
them the form of an acorn ; but these are neither so good nor so richly flavoured as Uiose made innate, 
having a thicker coat, and being dcflcient in that mellowness which causes them to be in such general re. 
quest. [Bath Paper$^ vol. ih. p. 152, 153.) htilton cheese is not rci'koned to bo suflleionUy mellow for 
cutting until it Is two years old, and it is not saleable unlcbs it is decayed, blue, and moist In order to 
mature them the more rapidly, it Is a frequent practice to place the cheeses in buckets, which are covered 
over with horse-duug. Wine is also reputed to be added to the curd, in order to accelerate the ripening 
of the cheese. 

7087. Cottenham eheesCf from the town of that name in Cambridgeshire, is a thicker kind of cream 

cheese than the Stilton : its superior delicacy and flavour are attributed to the fragrant nature of the 
herbage on the commons on wnich the cows are pastured, and, accoiding to Trofessor totlie 

prevalence of Pba aqu&tica and prat6n6i8. 

7088. StiMlkt or mm cheese^ is made of skimmed milk ; it forms a part of every ship’s stores, not bdllg 
so much affected by beat as richer cheese, nor so liable to decay in long voyages. 

7089. Wttisktrr cheese is made of new milk coagulattgl as it comes from tnc cow ; sometimes a small 

quantity of skimmed milk is added. In some dairies it is manufactured in winter as well as summer ; in 
the former case it is liable to become scurfy and white coated ; tlic lost of whicli defects is frequently coo^ 
cealed by a coat of red paint • * 

7090. Of foreign cheeses, the most common is the Butch is prepared much 

in the same manner as the Cheshire cheese, excepting that muriatic acid is used instead 
of rennet, which renders it pungent, and preserves it from mites ; that of Gouda is 
preferred. 

7091. Parmesan cheese (formagglo di gr.tna, cheese usetl in a granular form,) is made in the Duchy 
of Parma, and in various places iii Lombardy. It ^as formerly supposed to be made from the milk 
goats, but it is merely a skitp-milk chee«ic, the curd hardened by beat, well salted, pressed, and dried, long 
kept, and rich in flavour from the rich herbage of the meadows of the Po, where the cows arc pastured 

7092. Th* jiroeeMtt arconUng to Frye*;, {Iluth Paperg, vol. vli.l off, water poured round the liottoin of the cauldron oatdde to 
it at ftillowa :—The eveninu'i inilk, after haring been Hklinmcd cool it, so as to admit of n cloth being patted below the niid, 
hi the morning, and atancUng till ten o’cIik k, and die iiunn. whah » thus brought up and placed In a tub to clear, Wheil 
Ing'fi milk tklmmed about two hours after it U drawn from the drained. It is put Into a wooilon hoop, and about half ahundied 
« ow, ore mixtd together. S'liu mixture Is then suspended In weight laid on it for half an hmir ; the cloth u then reixiored, 
a cqiper cauldron over a wooden fire ( flg. 3S.), >ind frequentlr and the cheese being replaced In the hoop It laid on a shelf; 
ttirrod till it attains alMut 82S,of Fahrenheit ; the rennet u here it remains for two or three day*, at the end of which, It 
then put In, and the copiicr being removed from the hre, the is sprinkled over with salt ; tins sprinkling Is repeated every 
coagulation quickly takes place, and the turd is afterwards setoiid day for aliout thirty davs If it be summer, and ibr 
worked with a slick till it is reduced to a small grain. The about forty or hfty-five days if it bo winter, after which rio 
whey now occupies the surface, and a part of it being taken out, further attention is reninred. The best Ponnesaif cheese is that 
the cauldron is ogam turned over the fire, and Its contents which has been kept for ilirec or four years, but none Is ever 
brought to nearly a bolbiig heat. A little soffrnn U now lidded carried to market tor sale until it has been ke)it at least sts 
to Impart colour, the whole being all the while well stirred, months. A short account of a Fannesan cheese dally, aituateit 
and the superintmdantexainlningit from lime to time with his thirteen miles from JUllan, is given In Cadell's Journey In 
finger BM thumb, to ascoitaln tlie exact moment when tho C.imlola, 8vo, 1818, and quoted in Farm. Stag, vol.x-xl. p.lQI. 
curd shall have become sufficiently solid. When this is tlie The process is there curried on in conformity with what is 
ease, the cauldron is removed from the Are, and the curd above stated. 

allowed to subside | three fourths of the whey Is then drawn 

7093. Swiss cheese is of several varieties, mostiy of skimmed or partially skimmed milk, and manu. 
factored like the Parmesan. Its varieil and rich flavour is more owing to the herbage of the pasture! 
than the mode of making ; and some sorts, as the Gruy^re (so called from the bailiwick of that name In 
the canton of Fribourg), are flavoured by the dried herb of A/ulili'itus^ officinitlis {Jtg. 43.) in powder. 
Gruy^re cheeses weigh from forty to sixty pounds each, and arc packed in casks containing ten cheeses 
each, and exported to the most distant countries. This cheese requires to be kept in a damp plaee, and 
should frequently be washed wilfl white wine, to preserve it from the dcpretlations of insects. NeiifcbAtel 
is celfdirated for a very fine sort of cheese made there, which, in shaiic, resembles a wash.hand ball. 

7094^ Westphalia cheese is of the skinumilk kind, and of a diil'erciit character from any of those hitherto 
described. The cream is allowed to remain on the milk till the latter is in a sub-acid state ; it is then 
removed, and the milk placed near a fire spontaneously to coagulate. The curd is then put into a coarse 
bag, and leaded with ponderous stones to express the whey : in this'dry state it Is rubbed between tho 
hands, and crumbled into an empty clean milk vat, where it remains from tlirce to eight days, cording 
as the cheese is intended to be strong or mild. During this part of the process, which is railed mellowing, 
the cuTd undergoes the putrid fermentation, and acquires a coat or.skin on the top, before it is taken out 
of the vessel, and kneaded into balls or cylinders, with the addition of a considerable portion ofearraw^s, 
salt, and butter ; or occasionally a fmall quantity of pounded pepper snd cloves. Wnen over.mcUowem a 
thiid part of fresh curds, likewise crumbled into small pieces, is superadded, to prevent or eprreot it! 
putrid tendency. As the balls or cheeses do not exceed three or four uunciv each in weight, they soon dry • 
in the open air, and are then fit for usa When nearly dry they are sometimes, for the palate of ^cures, 
suspended iti a woi^fire chimney, in a net, for several weeks or months ; and both their taste and fin^dir 
are said to be remarkably Improve, whether kept in a dry air, or subjected to the action of smoluti Thl%^ 
sort Of cheese M. Hochheimer. who describes it, ai&rms to be preferable to the Dutch, J^wisi, and ev^ 

Ptormesan eheesC) lUs sometimes to be had in London, but is not very common. 

7095. mUk eh^se Is made in the neighbourhood of Edinburgh, by Mr. Johnston, of Hill House. U 
is similar to the Hilton, to which it is said to be not infrrior. Mr, Johnston never puts his curd iq;(o a 
cheese prdss, but into a bag or net, in which it is suspended, and frequently shifted, till It Is sUmtiichtiy 
dry and solid. The cheeses are small ; about five or six pounds each. • 

8X4 
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7(^ Potato 1^ It OfinxM^ T^Aiwfitotuvcu of vbicl^ tbete are Ihree eorto. One «r tbe ba«< If OiQi. 

p^l^ed Seieet mntif Mt^oei, ana only htuf dress thom In steam ^ Ibr by bursting their flfvour n^ 
etRcaoy ere Oumnishcd. Feel them, and then grate or beat tbete into a fine pulp To three parts of tb£ 
ttiau add twp parts of sweet curd» knead and mix them, and allow them to stand three days in warm, an? 
four or five days m cold, weather, form into small pieces like the Westphalia cheeses, and dry In the some 
manner A still better sort oTpi^to cheese Is formed of one part of potatoes and three or the curd of 
she^ s milk This sort is said to exceed in taste the best cheese made in Holland, fM topomess the 
additldhal advantage that It Improves with age, and genefktes no vermin 

7097 The ^)repttrahon 9 milk, which can neither be included under buiter ilor 
cheese, are vanous, and constitute a class of wholesome luxuries or iliral drinks. We 
ahall do little more tlian enumerate them, and refer for further details to tlie cookery 
books. 

7096 Citrda and whey is merely coagulated new milk stirred up, and ttie curd and whey eaten together, 
With or without sugar and salt 

76%) Curds and criam, here the whey is removed and cream substituted, with or without sugar The 
milk coagulated js often previously skimmed 

TlOtX iSour cream , cream allowed to stand in a v it till it becomes sour, when it is eaten with firesheteam 
and sugar, or now milk and sugar, and is lound delicious 

7101 Carstorphtn t team, so named from t village ot that name, two miles ftom Edinburgh, fttnn which 
the latter city is supplied with it 1 he milk ol three or four d'ivs is put together with the cream, till It 
begins to get sour and coagulated, when the whey is drawn ofi* and ftesh cream added It is, therefore, 
simply sour cut d and fresh cream. It is eaten with sugar as a supper d sh, and in great repute In the 
north 

710S Devonshire ci earn is a term ipplicd in the county of that name, sometimes to sour curd, and some 
times to sour cream , in cither case mixed with new milk or iresh cream, and eaten with sugar like the 
Corstorphin cream 

7103 Devomhtu scalded or clouted cream The milk is put into tin or earthen pans, holding about ten 
or twelve quarts each 1 he evening s meal is place 1 the rollowing morning, and the morning s milk is 
placed in>^e afternoon, upon a brood iron plate hcoted by o binall Oirnace, or otherwise over stoves, 
where, dx^ed to a gentle fire, they remain until after the whole body of cream is supposed to have 
lorme^d upof tlie surface , whiih being gently removed by the eoigi of a spoon or ladle, small air bubbles 
will begin to rise that denote the opproach of i lioiliiif, heat, wiien the pans mubt be removed from oft the 
heoted plate or stoves Ihc criam remains upon the milk in this state until quite told, when it maybe 
removed into a churn or, as is more iVequently the case, into an open vessel, and then moved by hand 
with a stick about a foot long, at the end of which is fixed a sort of i>eel Iroiii four to six inches in diameter, 
and with which about twelve j^unds of butter maybe separated from the buttcinulk at a time Iho 
blitter in bd h cases being found to separate much more ftccly, and sooner ta>coiguiatc into a mabb, than 
in the ordinary wav, %hei^*' jrned from raw cream that niiy have been several days in gathering, and 
at tibe same time will *iiiswer a more valuable purpose in preserving, wlueh should be first salted in the 
usual way, then placed in (Onvenicnt sizcel egg shaped earthen croekb, and always kept covered with a 
pickle, made strong enough to float and buoy up abcut liall out of the brine a new laid e|,g This cream, 
before churning, is the celebrated cloutexl cream of Devon Although it would be reasonable to 8U|>pOBe 
that the scalding the milk must have oceas oned the whric of the o ]> or unctuous matter to form on the 
surface, still experience shows that this is not the cise, and that the scalded skim milk is much richer pnd 
better for the purixiscs ot buikitng ind mikcb tir better cheese than the raw skim milk does 1 he ordi- 
nary produce ot milk per day, for the fir t twenty wet ks ‘iftcr i alving is three gallons, and ib equal to the 
producing of one pound and i quarter of butter daily by the scilding process Ihe scald skim milk is 
valued at one penny farthing per quart eitlier for cheese making or feeding hogs The sum of the trials 
procured to be made on the milk in several parts of this district gives an average of twelve pints tS mdk 
to ten ounces of butter (less than ten quarts to a {xiund of sixteen ouni m) When ch( ese is to be made, 
great care is taken th it the milk is not heated so far as to i roduee bubbles under the cream. {Vancouver a 
Survey of Devon, p ,^14 ) 

7104. Clotted cieam The milk, when drawn from the cow, is suffirctl to rqmaiii in the coolers till it 
begins to get sour and the whole is eoagul ited It is then stirred uid the whey drawn off, or the cream 
(now in clots among the curd) and the curd removed 
7105 Hfhted kitt A gallon of sc ur buttermilk is put in the bottom of the milk pat), and a quart or 
more of milk drawn from the cow into it bi the milk maid The new warm milk, as it mixes with the 
acid of the sour milk, coagulates, and being lighter, rises to the top and forms a creamy scum or hat over 
the other I whence the name Itiis surface stratum is afterwards taken oft* and eaten with sugar 
710h Milk syllabub is formed in a similar manner over a glass or two of wine, and the whole is then 
eaten with su^ar Both sorts may be formed by those who have no cow, b) warming the sweet or new 
milk, and squirting it into the wine or sour milk 

7107 Shm mtlk is milk from arhieh the cream has been removed When this has been done within 
twelve or fifteen hours ftom the time of milking, it is sweet and wholesome, and fit either for being heated 
or coagulated m order to mai(,p cheese, , or used as it is with other food , but if allowed to rem^n 
twenty or thirty hours, it becomes sour, coagulates siKintancously, the whey separates from the curd j 
and if it remain a certain period, generally three weeks longer, a warm temperature, the vinous fer* 
mentation takes place, and a wine or a liquor, ftom which ardent spirit may be distilled, is produced 

7108 ^termitk is that which remains in the churn after the butter has been taken off When butter 
has been made flrom cream alone, it is seldom of much value , but where k,4e whole milk has been churned, 
and no water poured in during tne process, ic is a very wholesome cooling beverage Some prefer it vdien 
it has stood a few days and become sour In England it is chiefly given to pigs , but in Ireland it forms 
a very common diluter to porridge, potatoes, oat cak s, peas rakes, and other food of the labouring classes, 
and especially of the farm servants In the Orkney islands and other northern parts of Britain, as well 
as in ^eland, buttermilk is sometimes kept till it undergoes the vinous fermentation, when it is used to 
procurd intoxication 

7109 mr mUk, Alton obswves, requires considerable care in the manufacturing, and the use of the 
thermometer ought never to lie omitt^ * When the operation Is earned on at a low temperature, the 
mtlk swells when agitated m the chum, appears of a white colour, throws up air bubbles, and makes, when 
a^tkt^ or churned, a rattling noise But when it is in proper temp^ature the milk does not swell or 
nsc ia the dhum, it ss of « straw or cream colour, emits a much softer sound, and does not otst up air 

_-_.i 1 «kti m. t.i I I.... ... . I l.j t ■ k.... 


attention to olemiliiiess is indispensably necessary Ihc milk must no doubt Jbecomc sour, and even 
eomcqlate bemre It is churned , but if that souring is not natural, but brought on by any foulness In the 
vdiiew throd^Vhleh the milk tiasies, or by any sort of admixture, or even by the milk being kept in a 
ddhiDplpte, &n one too hot or too told, or even by exposure to an impure atmosphere, the acidity will not 
be ona^su one, nor the taste of the milk or butter agreeable, but acrid and unpal itabtc Evcfry vessel 
tbrdagw which tne milk passes must be as clean, and every part where It is kept beftwe being enurnl^d 
must leas ftce ftom dampness, an^ every siiceioi of impurity or bad air, as if U were intended te keep the 







mtll( ll>ng f*MC Ite ttteJililK '(^S^ BOtierAiltt: b Uaitf MOtV' «r Idt l)y Ito ItMtiHnt e&M#' ia 
^1 )>ftrts at Sooite^ Hhd Itk j^ttlcuUr tn th« dty Qlasgow ; on the authorjity ef the lieerMen^ tne 
Boftfd of Agrlevfture, it !< «dl¥d|^ to the pigs in England i but In the ventern oohntiei ^ SMtiM: 
at weu at In Ireland, it la vsed to a va«t extent at human ti[x>d. It Is used at drink, dnd 1* certKihiy 
superior to the miserable table-beer Merally drank in Enjtland. It serves as kitchen ta^tage, bm^ 
potatoes, dtc. t aMf tfhen a Uneh bag uke a pillow-slip ie dfled with It, and hung tm till ^e serum dtop; 
and a siftall guintitf of sweet croam Is thixe4wfth what remains in the bag, ana a little Suga^ Wb&' 
the milk is too sour, It forms a dish that might be placed on the table of a peer of the reah^ " ' 

;7X10. T6e ^teihod qf fitaMw butter and b^termitk in Holland Is somewhat didbrent firom the mode In 
the vicinity of Glasgow. After the milk is c(dd it Is put into a pan nr vat, and well stirred with a wooden 
spoon or ladle two or three times a day, to prevent the cream from separating from the milk; and thirlmrt 
df'Stirtins or partial churning is continued till tho milk becomes so thick and clotted that the ladle or 
spoon stands erect in the milk : after which it is put into the chum, and beat or (burned fbr one hour or 
so. Cold water Is poured in, to help to collect the butter and separate the milk ftom it j after which the 
butter is Washed in cold water. By this method the Hollandera imagine they Obtain more butter ftom tho 
ml IK than they can do any other way. They also say. that both the butter and buttermilk are better when 
mode in that way than when churned as is done in England. 

7111. lyftejf, when new and of a pale green colour, forms an agreeable beverage, and with oatmeal makeS 
an excellent gruel or porridgr - ■ ....... 

buttermilk ; and man, who ii 
(*ar€S of bis mind, when he cannot 
whey. 


Chap. VI. , 

T/ie Sheep* — OVa A'ries L. ; Mammalia PTcora L., and UumirulletB Cuv, Fr. ; 

Schafi Ger. ; Ovijtti Span. ; and Pecoray Ital. 

7112. The sheep in an inhabitant of every parf.of the globe, from Iceland to the regions 
of the torrid zone. The varieties of form and clothing necessary to fit it for existing in 
so many climates are of epurse numerous. In most of these countries it is cultivated for 
its wool or flesh, and in many fbr both ; but it is most cultivated in Europe, and espe- 
cially in France, Spain, and Britain. In tlie latter country its culture has attained an 
astouisliing degree of perfection. Besides the 0. .<^ries, or common sheep, there are 
three other species ; tho 0. A'mmon or Siberian sheep, tlie Pudu or South American, 
and the S'trep.siccros or Cretan sheep. By some these arc considered mere varieties. !llie 
Cretan and Siberian are cultivated in Hungary and Siberia. 

7113. The mmmon eheep in a m'ld state prefer open plains, where they herd together in small flocks, 
aufl are in gcnsiiHil active, swift, and easily ftigbtcned by dogs or men. When completely domesticated, 
the sheep appears as stupid as it is harmless. It is characterised by Buflbn as one of the most timid, im- 
becile, and contemptible of quadrupeds. When sheep, however, have an extensive range of pasture, and 
are left in a considerable degree to depend on themselves for food and protection, they exhibit a more 
decided character. A ram has been seen in these circumstances to attack and beat off* a large and forraid- 
able dug. Sheep display considerable sagacity in the selection of their food ; and In the approach of storms 
they perceive the indications with accurate precision, and retire for shelter always to tqe s|^ which is 
best able to affbrd it. The sheep is more subject to disorders than any of the domesticated animals ; gid- 
diness, consumption, scab, dropsy, and worms frequently seizing upon and destroying it Tha^popularly 
called the rot is the most fatal, and is sup|)oscd to arise from the existence of animals called fluke worms, 
of the genus Fasciola, which inhabit the vessels of (he liver. Other parasitic animals attack and 
injure them, as the hydatids within the skull, producing symptoms called sturdy, turnsick, staggers, &<V 
Frontal worms, deposited by the sheep fly, in some cases prove very injurious also. 

7114. Of all the kowesUc animals of JirUainf Brown observes, sheej) are qf the greatest consequence^ both 
to the nation and to the fanner ; because they can be reared in situations, and upon soils, where other 
animals would not live, and in general afford greater profit than can bej^ained either from the rearing 
or feeding pf cattle. The very fleece, shorn annually ftom their backs, is of itself a matter worthy of con^ 
aiddration, affbrding a partial return not to be obtained from any other kind of stock. Wool has long l^n 
a staple commodity of this island, giving bread to thousands who are empllyed in manufacturing^ It into 
Innumerable articles for home consumption and foreign exportation. In every point of view, $heeu bus- 
bandry deserves to be esteemed as a chief branch of rural economy, and claims the utmost attohuon of 
agriculturists. For many years back it has been studied with a degree of diligence and assiduity not 
inferior to its merits : and the result has been, that this branch of rural management has reached a degree 
of iierfection favourable to those who exercised it, and highly advantageous to the public. 


SxcT. I. Varieties of Sheep, 

7115. The varieties of the O. A'rfcs, or common ^leepy dispersed over the world are, 

according to LinniDus, the hornless, horned, blackfaced, Spanish, many-homed, Afiican, 
Oainea, broad-tailed, fat-rumped, Bucharian, long-tail^, Cape, bearded, and morvantj 
to which some add the Siber^p sheep, cultivated in Asia, Barbary, -and Corsica, t^ 
Ciret^ Sheep, which inhabits the Greciim islands, Hungary, and Austria; by Linnseua . 
considoced as species. • ^ ^ i 

7116. The varieties of British sheep are bo numerous that at first sight it appears alm^t 

impossible 10 reduce them into any regular classes. They may, howevw, be divided ift 
two ways : first, as to the length of their Ivool ; and secondly, as to tbe^pfesence or 
absence Of boms* * A third classification might be made after the place or districts . in 
which such species are supposed to abound, tp be in greatest pdfCction, or to hav« 
original.’ ^ 
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711?* The hng-JiinoUed BrUish theep are chiefly the • Teeswater, the * old and *iiew 
Leicesteif) the * Devonshire note, Eznioor« and the Heath sheep. 

71l8t The fhort-woolied theep are chiefly the Dorsetshire, * Hereford or Ryeland,^ the 
* South DowOf Norfolk, the * Cheviot, the * Shetland sheep, and th/^ * Merinos, 

7119* The hornlesf breeds are those in the alcove classes rna^ed (*}, the others have 
horns. These breeds, and their subvarieties, may be further arranged according as they 
are suited to arable or enclosed lands, and to open or mountainous districts. 

7120. The sheep f^est suited to aredde landt an eminent writer observes, in addition to 
such properties as are common in some degree to all the diflhrent breeds, must evidently 
be distinguished for tlieir quietness and docility; habits which, though gradually ac- 
quired and established by means of caiefiil treatment, are more obvious, and may be 
more certainly depended on in some breeds than in others. These properties are not 
only valuable for the sake of the fences by which the sheep are conflned, but as a proof 
of the aptitude ot the animals to acquire flesh in propoition to the food they consume. 

7191. Th^hn^’-woolled large breeds arc those usually preferred on good grass-lands; 
they differ much in form and size, and in their fattiu^ quality as well as in tlic weight 
of their fleeces. In some instances, with the Lincolns or olrl Leicesters in particular, 
wool seems to be an object paramount even to the carcass; the breeders of the 
Leicesters, on the other hand, the esreass has always engaged tlie {^reatest attention . 
but neither form nor fleece, separately, is a legitimate ground of preference ; the most 
\aliiablti bheep being that which returns, for Uie food it consumes, the greatest market- 
able value of produce. 


7122. The Ltncolnshtre^or old Leicester xhtre 6t (Ti rf, have no horns, the fare is white and the carcass 
long and thin , the ewes weighing Iroin 14 to 20 lbs , and the throe-year old wethers from 20 to jOlbs per 
quarter 1 hey have ihirk, rough, white legs, bunes laige, jH-lts Ihitk, and wool long, Irom ten to eighteen 
inches, weighing from 8 to 14 lbs per fleece, ^iid covering a slow-feeding, i uine-graiiicd carcass of 
mutton. This kind of sheep cannot be made fat at an early igp except upon the richest land, suih as 
Boniney Marsh, and the richest marshes of Ltncohibhire , yet the prodigious weight ot woo) which is 
shorn from them every year, is an inducement to the occupiers of marbh lauds to give great prices to the 
breeders lor their hogs or jy^rlings , and though the buyers must kc»Dp them two years more, before they 
get them fit for market, tli^ have three clips of wcxil in the mean time, which of Iraclf pays them well in 
those rieh marshes Ntit only the midhnd c ounties, but aUo \ orkshire, Durham, and Northumberland, 
can send their long-wooUed ‘tfieep to market at two >ears old, fitter in general than Lincolnstiire can at 
three Yet this breed, and its subvarieties, arc spread through many of the 1* nghsh counties 
7123 The Tceswater sheep {Jig 882 ) differ from the I incolnshiri in their wool not being so long and 
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heavy, in si incline ui>on higher, though finer boned li'gs, sup 


a thi( ker, firmer, Iieavier carcahs, much wider upon their backs anS 
sides, and in atfording a latter and Hntr gniintd carctss of mutton ; 
the two-ycar-old wethers weighing from 2i to 35 lbs per quarter. 
Some ffarticular ones, .it four ye trs old, have been to 5? iba^and 
upwards, ihcro ib little doubt that the ieebwater bheep yjgsre on. 
ginally bred from the lamc block as the Liinolnshire , out, by 
attenefing to size nther than to wool, and constantly purnumg that 
object, they have become a different variety of the same oiiginal 
breed {Culley on Lwt Stock, p 112) Ihe present fibhioiiable 
breed is considerably smaller than the original stiecics , but they are 
still considcribly larger and fuller ot bone than the midland breed. 
They beafean analogy to the short-horned breed of cattle, as those of the midland counties do to the long, 
horned. They are not so compact, nor so complete in their form, as the loncestcrshire sheep, neverthe- 
less, the excellence of their fle'bh and fitting quality is not doubted, and 
their wool still remains of a supeiior staple lor the banks of the Tees, 
or any other rich fat land county, they may be singularly excellent 
7124 Ihe Dtshley, or new Lttctxhr btecd {Jig 883), is distinguished 
fVom other long-wooUed breeds by their clean heads, btraight, broad, flat 
^iMieks, round barrcl-hke bodies, very line small bones, tnm pelts, and 
inclination to make fat at an early age This last proiierty is most pro- 
bably owing to the before-speciAeci qualities, and which, flrora long expe- 
nonce and observation, there is reason to believe extends through every 
species of domestic animals The Dishley brecsl is not only peculiar for 
^ ^ Its mutton being fkt, but also for the fineness of the grain, and superior 

flavour, aliovc all other large long-woolled sheep, so as to fetch nearly as 
good a price, iii many markets, as the mutton of the small Highland ancj^hort-woolled brec'ds Hie weight 
of ewes three or four years old, is fVom 18 to 26 lbs a quarter, and of wethers, two years old, from 20 to 
301b The wod, on an average, is h-om 6 to 8 lbs a fleece {Culley, ii. 106 ) 

7125. The Devwshtrc Nots 884) have white faces and legs, thick necks, narrow backs, and back. 

bone high , the sides good, legs short, and the bones large , weight 
much the same as the Leicesters , wool heavier, but coarser In the 
same county, there is a small breed ot long-woolled sheep, known by tho 
name of the Exmoor sheep, from the place where they are chiefly bred. 
They ai c horned, with white faces and 1 ms, and peculiarly delicate in 
bone, ncc k, and head , but the form of the carcass is not good, being 
narrow and flat sided The wciglU of the quarters, and of the fleece, 
about two thirds that of the former variety. 




7126. The shorter-woolled vaneties, and such aSfJr&n their 
size and form, seem well suited to hiUu and tnferuor pastlsreSf 
are also numerous. Generally speaking, they are too rest- 
less for enclosed arable land, on the one hand; and not 
sufficiently hardy for iieathy moutitainous districts, on the 
To this class lielong the breeds of Dorset, Hereford, Sussex, Norfolk, and 



idot oi> ibti 




7isf Dorseiskire Mp {0gf 

885 

grained and laeU flaToui^ This brd^ baaJMie pecuYlar paop^^ 
of nrodudng lasnltt at almost any period of the yoar^ even so «ar)y 
as September and Ortober they are particularly valued fM ^p, 
plying London and othet markets with house l8inb» which Is brought 
to market by Christmas, or sooner If wanted, and after that a ooa* 
stunt and regular supply is kipi. up all the winter 
712S The fVtlUMre sheep are a variety of this breed, which, by 
attention to siae, have got considi rably more weight , via flrom w 
to 28 lbs a quarter Iheso, in gener^ have no wool inion their 
bellies, which gives them a very uncouth appearance The vartlu 
tions of this are spread through many of the southern coun- 
, ties, as well as many in the west, via Gloucestershire, WosToester- 

shire, Hcrctordshirc, &c , though some of thi m arc very diftcrent ftom the Dorsetshire, yet they are. 
Culley apprehends, only variations of this brecnl, bv crossing with ditfcrent tuiM, and which variation! 
continue northward until they arc lost amongst those of the Lincolnshire breeifs. (CM//ep, p 131 ) 

7129 The HertjMdshite breed {Jig 886 ) is known by the want ot horns, and their having white legs 

and faces, the wool growing close to their eyts iht cariass is tolerably 
fiS6 well formed weighing from 10 to 18 lbs a quarter, and bearing very dtie 

short wool, ftom t > | lbs a fleece the mutton is excellent 1 he store 
or keeping sheep of this breed arc put into cots at night, winter and sum- 
mer, and in winter (oldcrcd in racks with pcas-straw, b trley straw, ftc, 
and ill very bod weather with hay Ihese lots arc low buildings, quite 
covered over and made to contain ftoni one to live hundred aheep, ac- 
cording to the size of the farm or floik kipt Ihc true Herefordbliira, 
breed tre fnqucntly called Hytland sheep, from the land forinetly being 
thought c ip iblc of psoducuig no better t^riiii than rye; but which now 
yields evsry kind ot graiff A cross between this breed and the merinos 
was extensively cultivatnl by the late Dr Pairy of Bath, an einliiunt 
wool grower, and proimter ot agricultural Improvement 

7130 Jhe South Down sheep {Jig 887 ) are without horns they have d irk or black grey fires and legSa 
nnc bones, long small iiqpks, arc low before, high on the shoukler, ana 

QQ light in tlie fore quirte r , the sides arc t,oo4l, and the loin tolerably broad, 
^ bai k bone too high, the thigh full, and twist gt od 1 he fleece is very short 

and flne, weighing from 2^ to J lbs i he average weight of two years oM 
wethers is atiout 18 Um per quarter, the m||^,on tine in the gram, and of 
an e xee lU nt flivour 1 hese shec]) have been brought to n nigh state of 
improvement by f Iman ot (ilynd, and other intelligent breeden JFhey 
prevail in Sussex, on very dry eh ilky downs, pro iucing short fine herbaaa 
7111 In the Norfolk ihtep the faet Is black, horns 1 irge and spiral . tno 
carciss is very smill, long thin, ind weak, with narrow chines, weighing 
from 1( to iOlbs per quarter , and they have very long dark or grey legs, 
and large bones Ihe woo) is short mil hnc, trom If to 2 lbs per fle4*ee 
1 his race have a vorac lous appetite, and a restless rnd unquiet disposition, which makes it diflicult to 
koq> them in any other than the lirgest sheep walks or commons J hey prevail most in Norfolk and 
SuffWk,' and seem to have been retained chiefly lor the puipose of folding As fatteners, they are not 
I rofltat^ , but the mutton produced is inieiior to none A three or /our year old Norfolk wedder will 
produce a haunch, which, if kept two or three weeks, will vie with that of my animal exeepting a buck 
71 2 The ChevKt bteed are without horns the head bmc an i clean w th j-iws of a good length, faces 
md legs white The body is lon^, but the tore quarters generally want depth in the breast, and breadtp 
both there and on the ehlne, though in these respects, great improvement has been made of late. They 
hive fine, Mean, small Ixmed legs well co\ered with wool to the hough 1 he weight of the Carcass, 
when fat, is ftom 12 to 18 lbs per quarter , their fleece which is ot a medium lcii(»th and fineness, weighs 
about 3 lbs on an average 1 hough these ire the general characters of the pure Cheviot brsed^ many 
have grey or dun spots <n their faces and legs, espeiiilly on the borders of their nitivc districts, whero 
they have intermixed with their blaik faced neighbours On the lower hills, at the extremity of tlio 
Cheviot range, they have been fteouently crossed ifitli the Lcicesters, of which several floiks, onginilly 
Cheviot, have now a good deal Imth of the form and fleece Ihe best kind of these shee|» are certainly 
a very good mountain stock where the pasture is mostly green sw ird, or contains a large portion of that 
kind of herliage, which is the case ot all the hills around Cheviot, where those sheep ire bred ]>rge 
flocks of them have been sent to the Highlands of Scotlind, where they have succeeded so well as to 
encourage the establishment of new colonies , yet they are by no means so hardy as the heath or blaek- 
Ikced kind, which they have, in many insunccs, supplanted. 



7133. Of those races qf sfieej) that rani,e oicr tia. mouiUainovs districts Sritaiih the 
most numerous, and the one probaiily best adapted to such situations, is the heath bteed, 
distinguished by their large spiral horns, black faces and legs, fierce wild-looking cyes^ 
and short, firm carcasses, cOfered with long, open, coai sc shagged wool, llicir weight 
IS from 10 to 16 lbs a quarter, and they carry from 3 to 4 lbs of wool each 'fliey are 
seldom fed until tliey are three, four, or five years old, when tliey fatten well, and give 
excellent mutton, and highly flavoured gravy. Different varieties ot these shc€fp are to 
be found in all the western counties of Dngland and Scotland, from Yorkshire ^lorth- 
wards, and they want nothing but a flue fleece to render them tiic most valuable Upland 
sheep in Bntain. 

^ <% 7134 The Hetdunek shtep {Jg 886) are {lecuhar to that rocky 

mountairoua district at the head of the Duddon and Issk nvers, 
in the rounty ot Cumberland Ihfy arc without hornie have 
speckled faces and legs, woul short, weighing from 2 to 2| lbs pet 
sheep, whh h though coarser than that of ally of the other short, 
woolled breeds, la yet much finer than the woed of the heath sheep 
Ihe mountains upon whiph the Hdrawieks are bre^ add also the 
stock Itself, hiv^timc immemorial, been fanned out to herds, 
and fftim this cimumstance their name is derived 
7135 J%e dun faced breed, said to have bceu iin|)Orted into fleoU 
land flom Denmark or Norway at a very early iienod, still exists in 
most ot the counties to tlic north qf the frith or 1 orth, though only 
in very small flocka Ot this ancient race there are now several 
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yamtft, pTodi^ W t>^lUiTltl«|iof Utuattoo* and dlttferant raod» of ^ 

infjetiniixturc^with ofnnr weeda We ^ay, therefor^ rfistingaish the oT the jnalnlanAoi 8hb|tl«n4 
fiidni thooe pf the Holirideai and of the northern inlanrls of Orkney and ZeOaa^ 

7 3^ Behridean the^ is the smallest animal of its kind. It is of a thin, lank shape, and has usually 
straight shorn horna The face and legs are white, the tail very short, and the wqipl of various eolours; 
sometimes of a hlulsh'grey, hrown, or deep russet, and soinetiinos all these Colours mirat in the fleece 6f one 
animal. Whore the pasture and iiianngcment arc favourable, the wool is very fine, resemblihg in mUness 
that of Shetland ; but, in other parts of the same islands, the wool is stunted and coar^ the animal sickly 
and puny, and iVequeiitlv carries four, or even six horns. The average weight of this poor breed, even 
when fat. Is only 5 or 5i Iba per quarter, or nearly about SO lbs. per sheep It is often much less, only 
amounting to I5 or 16 lbs. ; and the price of the animal’s carcass, skin and all, is fVom 10s. to 14s. Fat 
wedders have been sold in the Long Island at 7s. a head, and ewes at 5s. or Gs, The quantity of wool 
which the fleece yields Is equally contemptible with the weight of the carcass. It rarely exceeds one 
pound weight, and is often short of even lialf that quantity. The quality of the wool is dilforent on dif- 
ferent parts of the body ; and inattention to separating the fine from the coarse, renders the cloth made 
in the Hebrides very unequal and precarious in id texture. The average value of a fleece of this abori- 
ginal Hebridean breed is troru 8d. to Is. sterling. From this account it is plain, that^he breed in question 
has every chance of lieing speedily extirpated. (Macdonald's Report (jf the Hebrides, p. 447.) 

7137. elf the Zetland sheea it would appear that tlicre arc two varieties, one of winch is considered to 
bo the native race, and carries very flue wool ; but the number of these is much diminished, and in some 
places they have been entirely supplanted by foreign breeds ; the other variety carries coarse wool above, 
and soft fine wool below. They nave three different successions oi w'lol yearly, two of which resemble 
long hair more than wooL ami are termed by the common pcople/ors and scudda. When the wool begins 
to loosen in the roots, which generally hapiieriH about the month of February, the hairs, or scudda, spring 
up ; and when the wool is carefully iilucked off, the tough hairs continue fast until new wool grows up 
about a quarter of an inch in length, then they gradually wear off; and when the new fleece has acquired 
about two months' growth, the rough hairs, tenned Jots^ spring up and keep root until the proper season 
for pulling it arrives, when it is plucked off* along with the wool, and separated fVom it. at dressing the 
flcccc, by an operation called forbing The scuitda remains upon tlie skin of the animal as if it were a thick 
coat, a fence against the inclemency of the seasons, which provident nature has furnished for supiilying 
the want of the fleece. The wool is of various Colours ; the silver grey is thought to be the finest, but tlie 
black, the white, the rmnirai^ or brown, is very little inferior, tliough the pure white is certainly tlie most 
valuable for oil the finer purposes in which combing wool can be used. (Sir John Sinclair on the d^ffh-ent 
Breeds Sheeps Appendix^ No. 4. Account of the Shetland Sheep^ by Thotnas Johnston^ p. 79 l) In 
the northern part of Kincardineshire, as well as in most other of the northern counties, there is still a 
remnant of this ancient race, distinguished by the yellow colour of tlic face and legs, and by the dishevelled 
texture of the fleece, which consults in part of coarse, and in part of remarkably fine wool. Their average 
Wi?ight in tfiat county is from seven to nine pounds a quarti'r, and the mutton is remarkably delicate aiid 
highly flavoured. (KfnrarMi^eshire Rcporlt 1% .0^ Sup. E 7?;*/. art .dgr. 176.) The Highland Society 
of Scotland have offered premiums for the improvement of this breed, and some experiments are now in 
progress. See vol, vi, of their Ttansarlions s and for a particular account of the breed itself, and its 
management, see Shirreff’s Suivey Oikney and SluUand. 


7138. The Spanhhy or Merino breed, bears the finest wool of tlie sheep species; the 



males ( Jig. 889.) usually have horns 
of a middle size, but tlie females 
(Jig. 890.) are frequently without 
horns ; the faces and legs are white, 
the legs rather long, but the bones 
fine. I'lie average weight per quar- 
ter of a tolerably fat rain is about 
seventeen pounds, and that of ewes 
about eleven pounds. 



7139. liie shape of this race is far foom being jicrfect, according to the ideas of English breeders, with 
whom symmetry of proportion constitutes a principal criterion of excellence. I'he tlusnatiness, or pen- 
dulous skin beneath the throat, which is u&ualty accompanied with a sinking or hollow in the neck, pre- 
sents a most oftbiisive appearance, though it is much fbstcemed in Spain, as denoting both a tcndenLy to 
fine Wool, and a heavy fleece. Vet the Spanish sheep arc level on the back, and behind the shoulders ; 
and Lord Somerville nas proved that there is no reason to conclude that ucforniity in shape is, in any 
dewee, necessary to the production of fine wool. 

7140. The fleece of the Mertm sheep weighs, upon an average, from three to five pounds ; in colour, it is 

unlike that of any Eiiglis ’ ' ^ ... 

approaching almost t 

tne contrast between „ , . . 

denotes high proof, at first sight excites much surprise. The hdLder the fleece is, the more it resists any 
external pressure of the hand, the more clasc and fine will be the wool : here and there, indeed, a fine 
pile may be found in an open fleece, though this occurs but rarely. Nothing, however, has tended to 
render the Merino sheep more unsightly to the English eye titan the large tuft of wool which covers the 
head; it is of a very inferior quality, and classes with what is produc'ed on the hind legs: on which > 
aocount it does not sort with any of the throe qualities, via. refinos, or prime ; Jinos, or second best ; and 
tercews, the inferior sort ; and, consequently, is nevt exported from Spain. 

7141. Merinos were first brought info England m 17w, but did nof excite much interest before his 
Majesty’s sales, which began in 1S04 : the desirable object of spreading them widely over the country, and 
BUbjeetipg them to the experiments of the most eminent professional breeders, has been matly promoted 
by Che institution of the Merino Society in 1811, to which belonged some of the grcatcstlandbolderH, and 
tne most eminent breeders in the kingdom. For some years p<i8t. this breed has been on the decline. 
(Step. E. Brit, art Agr.) A considerable importation was made by Colonel Downie, of PaUHc]^ whleb 
dlstribttted the Lfecd throughout difforent parts of Scotland. Seefthe Jiey^frewshire survey. It is hot 
understood that they have answered tlie expectations that were once formed of them ; and I am not ayrare 
that fihete are any flocks in Che possession of renupaying farmera The only successfol experiment in 
Scotland seems to have been that of the late Mr. Malcolm Xaing, in the Orkney Islands ; and it is not the 
pure rade, but oroeses into other breeds. See the General Report qf Scotland, voL lU. 


II. Criteria of Properties in Sheep* 

7143: ,^^jBr4beria qf an excellent ram, as given by Cui}^, combines qualities which ought to be ftmnil 
in everTtilK^ of sheep cultivated for its flesh^nd wool. His head should be fine and sillaU j his nostrils 
wide n Expanded ; his eyes prominent, and mther bold or daring; ears thin ; his collar Aill from hlsbreaSI 
and snipers, but tapering gradually all the way to where the neck and head join, which should be very 
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the leatA: fralrow'in dthcr the mutlott vpoa hit etui or ft)re.tblgh must come quite to the hneei 
hifc legs uitr^ght, vrUh a clean iwe lionet, being equally pear firom superfluoui akin and UMiee hairy wool. 
Ihrni the hrr^ and hough the breast broad and well formed, which will keep hit mroilege at 

a proper vddencsfhi, his girth or i,he»t Aid and deep, and instead of a hollow behind the sboti Idem, that 
rout, uy some called the fore flank, should benuite foil, the back and loins broad, flat^and straight, 
hom which the ribs mbst nsc wi^ a fine Circular atch , his belly straight, the quarters long and foil, 
with the mutton quite down to the bough, which should neither stand in nor out. his twist, or junction 
at the inside of the thighs, deep, wide, and foU, which, with the broad breast, will keep Ins four legs pp^ 
and upright , the whole body covered with a thin pelt, and that wiil line, bright, soft woo) 

714i jheetderta of a sound healthy sheep are, a rather wild or li\ely briskness, a bnlbant clearness 
In the eye , a flond ruddy colour on the inside of the eyelids, and wh it ire terme*d the eyestrlngs, as w<^ 
as in the gums , a fostness in the teetli , a sweet fragrance in the breath , a dryness of the nose and eyes . 
breathing easy and regular , a coolness in the toet , dung properly formed , coat or flcc'ce firmly attachea 
Co the skin, and unbroken , the skin exhibiting a florid vM ippearancc, especially upon the brisks Where 
there are discharges flroin the nose and eyes, it lUdie'ites their Jiaving taken cold, and should be attend^ 
to by putting them in dry sheltered situations lliis is a necessary precaution also in bringing theta 
from one situation to another while on the road 

7144 The aUerta (f the a^e qf sheep is the state of their teeth . bv their having, in their second year, 
two broad teeth , in their third year, tour broad teeth , in their fourth year, six broad teeth , am) in their 
fifth year, eight broad teeth be tore. Alter which, none can tell how old a sheep is while their teeth remain, 
except by their being worn down About the endot one year, rams, wethers and all young sheep, lose the 
two fore teeth of the lower jiw , and they arc known to want the incisive teeth in the upper jaw At 
eighteen months, the two teeth joining to the former also fall out, and at three }cir'>» being all replacetl, 
they are even and pretty white But as these animals advance m age, the teeth become loc so, blunt, and 
aflerwards black The age of all horned sheep m ly also be known by their I orns, which show themselves 
in their very first ycar^ and often at the birth, and eontmue to grow a ring annually to the last period of 
their lives 

7U9 The different ages and condtUons of sheep have dilTerent names in diflerent districts After being 
wemed, the ram, or uedder lamb, is soinotinies termed hpg, hoggit or t*ig, during the whole of the first 
year, and the female lamb, an ewe, < r giinmcr Iamb, and cwi tat, 'Ihe beeoiid year the weddtr has 
the title of shear hog, or a two toothed tag and the ewe is e died a thaive, or two toothed ( we lii the 
third year, a shear hog, or four toothed we Ider , and a four toothed ewe or th live Ihe fourth year, a 
six toothed wedder, or ewe , and in some places^ from the time of Ismbing till that of salving, the males 
arc called tup-lambs, and from th it period, till the tune of bhearing. tu[>.hog8, and ever afterwards, 
tu[>s the females in the same order being termed, ewe lamhe, ewe hogs, giniiuers, young ewes, old 
ewes Ihe gelded male lambs, castrateil uedder Iambs, wetlder hogs, dummonds, waders Cronos 
also si(,nify old ewes, and there arc several other provincial names, which are explainjfd in their 
proper places ^ 

Sect III "Breeding of Slieep 

7146. In the bra ding of sfietp a greater degree of perfection has been attained than m 
any other live stock , and in this branch, in particular, the breeders of England stand, 
higher than those of any other country 

7147 Bakewi f/, by carefol selection during sevcr-sl generations, raiocd his stock to a state of excellence, 

in regard to fattening at an early age with i. moderate consumption of food, and with the smallest pro. 
portion of otfk), which has been with difln. ulty equalled, certainly has not been exceeded, by tlie roost 
skiltul of hissuecGsenra It ib i btnkiiig iiibUnee ot the divibion ot labour and bkill, that there arebreeders 
who devote themselves ent n ly to the breeding of rams tor the piirpobe of letting out on hire litis prac- 
tice originated in Lincoliibhire, where in the early f art of tin la^t century, rims were let out at from. 
Ids to ^ each , but so great has been llie impj^ovemcnt since that period, that they ore npW let out, to 
Lommon graziers at from 1 to 10 guineas, nnd tO breeders ot rams at from M to 200 guineas, Ihe breed* 
ing rams are shown toi hire at n rt iin times ind places during the summer, where every one may select 
such as promise to maintiin or improsc the partieulir st ite ot his flock, and 'it such prices as Ills means 
and experience m*iy jusl ty Two or more individuals fnquently join together in the hire of one rain, to 
Which they put the beat ot their ewca, for the purpobe of obtaining sujicnor males for the foturq service of 
the rest of their flocks, and in particular t i&cs, when the owner ot the ram docs not choose to part with 
him, even for *i stoson, ewes are sent to him to be covered at a certain price per head , superior animal# 
ot this class being very seldom sold sltogcthei^ Much as this mode ot doing business has been rwro- 
bated as a monopoly, and much as there sometimes may be of deception in mafmg up rams for these 
shows, all intelligent practical men must agree, that there can be no bcttci^tthod of remunerating emi* 
nent breeders, and of sprciding their improvement# most widely, in the shortest period, and at the least 
possible expeosa A single rain thus communicates its valuable properties to a number of flo^s» 
often 10 distant parts of the country, without distracting the attention of ordinary breeders from tbOir 
other pursuits j 

7148 The two methods ofbrei ding common to all animals are also adopted in turecding sheep Breeding 
from diflerent fomilics of the same race, commonly called breeding in and m, and breeding Irom dlflhreot 
races, generally called crosi breeAng Baktwell, according to Sir J Si bright (fM improving the Breeds 
of domestic Animals^ Sfe }, cflbctra his improvements by breeding from the same family . but aceocdiim to 
ifUnt, who has written an able answer to Sir J St bright s pamphlet {A Letteiy ifc to Vti J Sebright, 

he bTM fVom dlflTetent relationships of the same family , it being out of his power to breed ftom different 
fitiftllics of a race which he was at the time employed iii forming, and cross breeding he did not approve 
of Breeding tn and m is so repugnant to human feeling, that it is difficult to avoid considering it an 
unnatural practice , for it does not follow that a flock of sheep in a wild state must necessarily breed in 
the nealrest relationships, as father and daughter, Ac , on the contrary, it is more probable that remoter 
rCtaitloiiBinps would be chiefly bred from, as these must necessarily be much more numerous In a flock 

sheep, or a herd of savage men, springing each from one pair, every parent must necessarily have many 
more cousins, and cousins many tiznfs removed, than he can have mothers or danghters. 

7140 Breeding from dWbrent families of the same tace » the roo e general and i^oved praeticA 
When a pumb^ of famlUes of any breed nave been for some time established in a varied of situation#, 
Mttd hdve had some slight shades of dlffbrence impressed upon them, by the influence of diflerent soils and 
treatment, it is found advantageous to Interchange the males, for tlic purpose of strengthenuig the exceL 
lencies, or remedying the defects of each family Of this advantage Bake^ll could not avail himself j 
but It has been very generally attended to by his sueressors Cullcy, foim|Bany years, continued to hire 
hia rams foOm Bakewell, at the very time that Other breeders were payinwli liberal price Tor the use of 
his own , and the verywarae practice is foUwwed by tho*inobt skilful brecilers at piesint In largo eon- 
hems» tWUiW nwe streams of blood may be kept distinct for several generations, and o(ca«u)iianvantcr. 
IBixod thiwtawicft cflects, by a judicious breeder, w4thout having recourse to other flocks (btfp, 
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wax ollect it ta flcqulfne pra|^ia«^.Mm9T9 lieftoU 

Thi^iaod^or'fM^ ibU hf ctaM fareisdta^t altottdod with groafb' 4W<mlti«8 tbwi Jm Wf«4ii« 
the MmieYii4*< The vj^diiatliietUkn of breedi MdjM a conudetratale dUAnrenob amoDff^aiunais in weeiEal 
Tee^eet*! mid idChougii the dMalile teopevt)^ be obtained^ it niRy he aoooiapenied bx «uch othen m ai« 
by no meant advantageouH to a race, dinned to occupy a aituatioo which had eaduded thatiiropmty 
flretn one of fta piarentii. lk> eroit any mountain breed with Leitetter rama, for eaample^ with a view to 
obtam itfrUpenutf to fiitton at an early age, would be attended with an enlargement of tiae, whrch the 
mountatit mtture Cbuld not tupybrt , and the progeny w1)uld be a mongrel race, not tutted to the paatures 
of Either or the preient breeds If the object be to obtain an enlargement of ai/e, at weU at a propensity 
to Ihtten. afrit the case when Cheviot ewes are crutaed with Leicester rama, the progeny wlU not moaper 
on the hilly pastnrea of their dams, and will be equally unproAtable on the bettor pastures of their sires 
But the om^tig of this cross sucoms well on those intermediate situations on the skirts of the Cheviot 
hills, where, though the summer pasture is not nqh, there is a portion ot lowland tor producing clover 
and turnips. <5bpp. Anew Brit art Agr ) 

7151 At generat ruiet in crotttng breeds, it is to be noticed that in every case where the enlargement of 
the carcass 18 the oliject, the cross breed must be better led than its smaller parent Ihe sise of the pa* 
rents should also be but little disprouortloned at first, and when some increase has been produced, one or 
more crosses afterwards may raise the breiMl to the nquired size With these precautions, there is little 
reason to fear disappointment, provided both parents arc well formed. {Oenerat Report qf ScoRand, 
vol ill p 14 15 ) 

7155 The mosf advantof^ous and proper age for ewes taking the ram in the different breeds has not 
been fully shown , but from a year to a year and a half old may he sutflcieiit, according to the forward- 
ness of the breed and the goodness of the keep Some judge of this by tiu production ot broad or sheep’s 
tooth It should not be done while too young in any case P wes cominonly bring thiir first lamb when 
two years old , in the hiUy and mountainous districts of Scotland commoiiU not fOr a year after Of 
course, they arc usually eighteen or nineteen months old when they take tlic nun, throughout all the 
lowland districts 

7153 In regard to the season of putting the i ams to the ewes, it must lie directed by tlie period at which 
the fall of the lambs miy be most desirable, which must depend on the nature of the keep which the par. 
ticular situation afibrds, but the most usiu d tunc is 'ibout the beginning ot October, except in the lior- 
setshlre ewes, where the Intention is suckling for house lamb, in which cisc it should tie much earlier. 
In order that the lamlis may be sufficienllv forward But, by being kept very well, any of the brecnis will 
take the ram at a much earlier period Where the r mis arc young, the number of ewes should seldom 
exceed sixty for each ram , but in older rams a greater number may be admitted without incouvenience, 
as ftom one to two hundrM . but letting them n ive too man> should be cautiously avoided, as by such 
means the firmer may sustain great loss in the number of the lambs 

71M l^t/h tespici to the pet tod of gestation, the ewe goes with lamb about the space of five months, 
^nsequently the most common lambing season is M ireh, or the early tmrt of April, but ** it has been 
observed tliat In many of the more southern districts, wlicre bheiivhusbaudry is earned on to a consi- 
derable extent, some parts ae- the ewe-stock ai c put to the r inis at much c trlicr periods, so as to lamb a 
month or six weeks sooner, a practice which is attended with much profit ind advantage iii many 
aitUHtlona where early grass-limb is in great demand It is usu il for the rams to remain with tho 
ewes for a month or six weeks, and in some cases longer, in order to complete the business of iin- 
pregn ition, which In some districts is asecrtuined by smearing the fore bows ot the rams with some 
colouring substance *' 

7 1 65 ITkepi adtee qf tut ning a number qf rams among the flocks formerly adopted is highly exception, 
able, os tcnciing to prevent the main object and injure the rains A bettor way is to let eac h ram have a 
proper number ot ewes, and with very choice stock to keep the ram in an enclosed small pasture, turning 
a fbw ewes to him, and as they are served replacing tliem with others. By this means there Ls more ceiv 
tainty,^rid more ewes may be imprcgnitccL In such sort ot fine stock, it is likewise of great utility to 
keep tnO rams during this season in a high manner In this view a little oats in the straw, or a mixture 
ot barley SUid jica meil, are excellent Where ewes ire backward in taking the ram, the best roeans to be 
emptoybd are those ot good stimulating keep ihe rims should always be continued with the owes a 
• utfieieiit length ot time 

7156 The ewe wi/l bi eed twice a year, if it be made a jioiiit to produce such an effect by attention and 
high keep, since she will receive the male indifferently at any season, and, like the nbbit, very soon atXer 
bringing forth Lisle gives an instance of three of his ewes, well kept, lambing at C bnstingii, fattening 
offtneir lambs at Lady-day, and prodUeing Iambs again the hrst week in June It seems they stoic the 
ram immediately after lambing, but brought the second time only single lambs, although of a breed that 
gener^iy produces twins I hero is no doubt but the sheep would produce young thnec a year were the 
bad practice resorted to, which has been so currently recommended with the rabbit, of allowing the male 
Immediately after parturition , the ready w ly to reticler both the female and her progeny worthless 
Could the lambs be advantageously weaned it two mon^s, sufllf lent time would, he conceives, remain 


fe^itolltibg the ram on the turn of the milk, like thetow, perhaps in or before April, she would then bring 
IdrtiH within the twelve months or in August This plan woiiUl, continues Lisle, at least injure the dam 
infinitely leas than suckling during gestation 

7157 l^hen ewes are in /amb they Riould be kept tn the pasturqj, and as free fl om distw bance at pottfblei 

being carefully attended to in order to prevent accidents which are liable to take place at this time, sui h 
AS those of their b^ng cast in the furrows, &c Whenf any of the ewes slip their lambs, it n advised by 
Baoi^r that they should be immediately removed firom the flock require, under these ctr. 

CUmstances, to be kept as well as the nature of the farm will admit, in order that there maybe less Iom at 
lambmg time f^om the ewes being stronger and the 1 tn^ more healthy and better capable of contending 
with toe state of the season at which they may be dropped. The shepherd should at this period be partik 
cularly careful and attentive to affbrd his asswtanee whore it may be necessary He should eonstantly 
bkve regard to the suckling ot the lambs, and to see that the udders of the ewes are not diseased Uis 
attebdanec will often be required in the night as well as the day At this season covered she^folds ai« 
oft^^very groat advanta^ in saving andprotecting both ewes and their lambs 

7158 In tetped to the number lambs at a birth it is remarked by Lawrence, that the ewe brings most 
commonly onA next in degree frequency two, rarely from three to five lambs at a birth Hus pretty 


to ddMbd conwerabiy od good keep, A certain number of ewes per centum prove barren arniuaify * the 
cause very ral^ natural oeflect , sometimes over-tatness, a morbid state of body fkrom poverty or negieot 
nftoienin, in other words, want of system in the shepherd 


t toltiptflod Of lambbig, when it should be regularly supidied in proportion to the newssity th^biaV 
thL ^e ewes also demand at this time much care to see that tliey are put upoiw dry shdcenid 
'e, ftee from disturbance, qpd that neMher they nor the||ti.hiiBhfl austato mjuiy froaMJid tdiq 
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mairiM lut UNUi wouM oMienilte te the cue, It ie eleTf^^, thet proper eopply of tmtiipo or 
Other Biaaiiar<grs«ii food at tfaif (tertod, the milk of the ewei li much Incxeaaed, and me erowt^m the 
iBihba greatly promoted ; which is of mueh AiUire iinportance» ai when they are ftinteir^ thia e«r|y 
period of their e&t«tenee» they never turn out lo well afterwardt for the hinnerr With the green aiim 
root crop* and prceervod after.gnua. hay, ftraw, com, and <d].cake are in some casea made use of w the 
winter support of sheep stock. With turnips, where the soil is not suiBolently dry to admit the sbe^ tl 
is the praitlce to draw them and convey them to a sound firm pasture* that the ewes may be bait^ Hpoei 
them mice or twice in the day as there may be occasiim, care being taaen that they are eaten up daan^ a* 


means of portions hurdled off' as wanted, is a good prrctice. With this sort of food, espe^ily wheiw (t 
produces scouring in the ewes, green rouen hay, cut straw, or peas haulm should constantly be given, and 
also with rape, See, 

7160 The canning iambs may be performed aity time ftrom the age of a fortnight or three weeks to 
that of a month or six weeks, and in some districts it is deferred to a considerably later period. It is, 
however, the safest method to have it executed early, as there is less danger of too much inflammation 
taking place But in all cases the lambs should be in a healthy state when it is done, as under any other 
circumstances they arc liable to be destroyed by it 1 he operation Is usually performed by the sh^erd, 
by opening the scrotum or cod and drawing out the testicles with the spermatu cord This he often doea 
with his teeth In the young state of the animal ; but where the operation is performed at a later period; 
it 18 usual to have recourse to the knife, the arteries being taken up and secured by means of bgatures, or 
the bearing iron 'Ihc busincbs, if posbible, should be done in fine weather, when not too warm, and the 
gelded lambs be kept in a dry, sheltered, quiet situation tor a few days, until the Inflammation is gone <0 
If it should hap^n to be wet at the time, it may be advisable to have them under some sort of shelter 
where they can nave room to move Arcely about 

7161 The weanmg oj Iambs should be cffbi tetl when they are three or four months old, as about July j 
blit It IS done more early in some disti lets than in others A proper reserve of some fresh insturc grass, 
where there may be a good bite for the lambs to feed uiioii, should be bad recourse to, as it is of much 
consequence that an ample provision of this sort be had, In order that the growth of this young stock may 
not suffbr any check on being taken fkom the mother Where they have been continued so long as to 

g raze with the dams, little chcik will be sustained in their separation if turned upon such good feed. 

ome advise clover in blossom as the most forcing sort ot food in this intention, and with others salntftun 
rouen Is highly valued for the same purixisc When good fcctl is not provided of some of those kinds, the 
lambs soon dochne in flesh, or, in the technical language of the flock, are said to pitch , and srheii oock 
this happens they nevei afterwards thrive so well, however good the management may be. With regard 
to the ewes, they shdtild lie removed to such distant postures or other places as that they may not bo heard 
by the lambs, whiih would cause them to be disturbed in their feeding; and where the ewes sustain any 
inconvcnmiice from their milk, as by their udders swelling, it should be drawn once or twice, as by this 
means bad consequences may be prevcntcil * and as soon as the lambs have been removed, the ewes are 
returned upon the pastures destined for their summer support Uhere is, however, one caution to be 
attended to in first turning the lambs uiioii nth keep, which is that of letting them be in some degree 
aatiHfled with food previously, that they may not be surfeited by too quick and flill feeding, ami Jieave or 
hove as it is termed ; keeping ttiom gently moving about the held has also been advised in this intention. 
In sdme places, where the lands are of the more tioor kind, it is a custom to K'nd the lambs to the more 
rich vale or marsh districts, to be brought forward in condition or fattened. In those cases whtere the 
lands of the male kind are reared on the home lands as wethers, they are usually restored to thq^fiock in 
the latter end of the year, but whu h is not by any means a good practice, as they often suffer (df wapt of 
proper keep in the winter, and lose whdt they had prcvioubl> gained m growth and condition Atwactice 
the reverse of this has long been in une among the store^masters of .Scotland They send their iqmbs, os 
soon as weaned, to some rough roaisc uascurc, oftin at a distance ot several miles, where they remain for 
six or eight weeks The opinion is, that this rrnders them more hardy 8ome grounds are occupies} 
chiefly for this purpose, being kept for summering lambs, as it is called, the owner of the lamb paying a 
penny or three halfpence a week for each. Ihe practice, it is believed, is not now so commpi as U has 


Sect. IV. Rearing and general Management of Sheep» 


7162. In the practice of sheep husbandry different systems ate had recourse fo, accorditig 
to the extent and nature of the farms on which they are kept, and the methods of iarnikij} 
that arc adopted on tliem ; but under all circumstances the best sheep-masters constoaily 
endeavour to preserve them in as ^ood condition as possible at all seasons. 


7163. WMi the pasture kinds of sheep this is psetlcularly the case; and with the view of aeconpliahttig 
it m the most complete manner, ikis useful to iTividc them into different parcels or lots In r^pect to their 
ages and sortsi as by that practice they may be kept with greater convenience and benefit than in large 
fiwks toaethCT under a imxture of different kinds , as in this way there is not only less waste^ fbod, but 
the animals thrive better, and the iiasturts arc fed with much more case. The advantage of this mansge- 
menthas been ftilly experienced in many of the northern districts, where they usually divide the sh^ 
stock Into lambs, yearlings, wethers, and breeding ewes ; and in this method it appears not impt^hfo 
that amuch larger proportion of stock may be kept, and the sheep be presorved in a more healthy c^Hlm 
With a breediim stock the sheep-master must act according to his cirbumstances, situation, anf% csplfal 
which he pooaem, either sefling the lambs to go to keep, fattening them for gra^ lamb, suckling ^emfbr 
house taumTOT keeping them on to be grazed and sold as store or fat wethers; the ewes being smd lean or 
In store condition, or fattenedgiM clwjumstances, profit, and convenient 
7164b Another pracitee, but which *reqiriTes much camtalas well as Khowlcdgel^iBmrienee, and att^ 
Hon, ia that oftsdodlng apd fattening off all lambs, both wethers and ewes, csmcU^ where marfeets ^ 
their sale when fki are conveniently situated ; m this systm may be parrialh 
plan aoooriiing to ea^tal, circumstances, and the feature of the times. In which case, irbenever itoro 
stock become extravaganUy high, it is mostly a good way to sell. 


7165. The sheep farmmg tf the arptie or low teartn district of the conoe- 

diilbw in ^rious particularil from that of tHb hilly and mountainous dtstrkto; 
we first give a ^ncraL yiew of ll^e sheep management of argble lands* 

kndbOktfflBOimti^nousdifitiiet^.^ ss *1 ^ 
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aradlt/iirmert, ttid whiclY ii atfttmdedfirhh th» leaiKIroiibto luid 

„)oU'» aaUm)^ weCh^iv» and whpt ifat^nto^d crooMi Or did ewes , 

. . With lamb, may be fattened off wah them tatfood aoooum. Tt Is like* 

,_i ate distws^ of m Jamb, or with iambs by theif ndes, in what are termed 

coU)il«B, in wbkb elrcum^hces it 1 » fte^aently a good practice to maicc annual purchases of them, in 
order to the fattening onkdth,,and selling them in that state W4thin the year In the puschasmg of shc^ 
which 18 often done IToih very distant lairs and markets, mdlBh utfe and circumspection is necessary, 
whatever the iort oc indention with which they are bought may be In these cases much advantage, 
Wspeoially when at a considerable distance, may to derived by employing a salesmai^on the spot ^ 

7168. 7yie treatTnent of <Jke lambs is the first consideration in the niixed sheep hus* 
bftndry. 


7169 Lambs Wf either sueUed or fattened on gras*, or sold in autumn as lean stock. With regard to 
those that have been suckled or fattened in the house, much attention is required to have them early, to 
their being well, regularly, and very ckanly kept and suckled, will as to the ewes being of the right 
sort, and the bert milkers that can be provided, and to tlicir being billv supplied with food of the most 
nourishing and succulent kinds Their tails and udders should have the woobwelj clipped away from 
them, m order that they may be preserved in a ^lerteitly t lean state The umiis also require, especially 
towards the close of their tattening, to have regular supplies nt barley, wheat, and peatumeal, ground 
together in combination with 6nc green rouen hay When these hive been sold of^the lambs which 
have been fattened on the tost grass 1 tnd will to ready to succeed them it the markets, in the spnng and 
summer months, and these Will to followed by the s ilc of the store lambs, at the different autumnal Tkirs. 


7170. 7%c selection or setting of the lamb- slock is the first busiimss of bh^^i manage- 
ment after the lambs have been weaned. ^ 


7171 It IS generally pet fortned m iht monthof JtUy or August^ at which period the fairs for the sale of 
lamto mostly tike' |iluce And as kt this time the whole are collected together for drawing into different 
lots# It IS a very suitable [lenod lor selci ting one hoosing those that are to supply such dcheientles in the 
breeding flocks. In his tatenriai qf Husbandry^ Young has remarked, that in making this selee'tion tiie 
^nner or his shepherd usually j[wt^tevcr |hc breed may to) rejects all that manifest any departure from 
certain si^is of the true breed thus, in a Norfolk flock, a white leg, and a f ice not of a hue sufeoiently 
dark, would be excluded, her icver wfH formed , m the same manner a white ftice on the South l^wns , 
in Wiltshire, a black face wpuldbe aikexclusiori, ora horn that does not fall back , ttl Dorsetshire, a horn 
that does not project, Ac, 


7172. The selection of the gf^n stock gcncially takes place after the lambs are weaned, 
or, at aill events, before tupping season, though wethers may be drawn out of the fiock 
at any time. A certain number of old ewes or crones are removed every year, and tliese 
as well as the wethers are fed oft for the butclicr, i itlier on grass, artificial herbage, or 
roo^ uncording to the bituation and ciicumstanccs of the farm, and season of tlje year. 

711^. The shearing^ of sheep is an annual operation, which includes several preporatoiy 
fneaim^B and aftcr-processcs. These are, washing, separation, catching, clipping, mark- 
ing, and taibcutting. 


7174^ T%e proper tune for clipping or shearing sheep must be directed by ihe state of the #flatber and 
the climate* in the partuular district, as by this means the danger of injury by cold from di^lving the 
sh«^ of their coats at too early a season, and flrom heat by permitting them to continue qn them too 
long, mayUio avoided in the best mmner but another circumstance that should likewise be attended to 
in this business, is that of the w( ol being tally grown or at the state of maturity , as where the clipping 
preo^cs that period, it is said in the Annafs qf Agucu/lure to to weak and scarcely capable of toing Spun, 
* and If protracted later, it is yellow, fcltcil, and of an imperfect nature It has been stated, that fdr the 
more warm sheltered situations in the southern ])art8 of the kingdom, the beginning or middle of ilune, 
when the weather is fine, may be in general the most proper, but in the more eximsed districts m the 
nos|bcrn portr of the island, the middle or latter end ot the same month may be more suitable, provided 
tha^ason to favourable But with the fattening sheep in the enelosures, it will mostly to necessary to 
peffO^ the woy;k at an earlier period in every situation, as the great increase of heat ftom the sgtpng 
m <Mha summer weather, added to the warmth of the fleece, becomm very oppressive «Jtd liijurioiu to 
thcnim'iii thmr Thcie never cm to any difficulty in ascertaining the proper time for SHesMnjK. 

becMIliCi^ separation of the old wool from the new is always distinctly marked in a thriving shtop, ami 
thia haplivhi earlier or later according to the age and coigdltlon of the animal Hence, feom |he begmmrig 
Of May, or earlier, till the first week of July, shcaring^oes on In different districts , begi^ing with^he 
Ikt IjOioester wedders,'and ending with the omali nursing ewes of the Hsshland dlstnets From CliexRg^dto 
oflSty to the middle of June is the busiest period. s 

7175 Sheep shearing ra Romney Marsh commences about midsummer, and finishes about the mjddlo 
of July. l^ose%ho sliear first think they escape *^he effects of the fly, and thosp thatahear late a|mre. 
■Imnd they gain half a pound weight in every fleece, by the increased perspuration of Iheaheep In 
Vhearing, tho wool has%ot the condition which it afterwards acquires , but the hot Weather oecasidns a 
good dtol of Itouble in detecting Itie fly 1 he lambs that are sold in Smithfleld market gve, we bebeve, 
sketdotA shorn All over the north of England, and throughout beotland. Jambs atfti never shorn. 

TitoyilPda ^eif first fleece when about fifteen mouths old 

^ 7 1 74k Cf^ng^ ihe coagpe soiled wool about the tliigh;^ anMocks^ some Weeks befbee 
of washing and clipping the sheep, is an excellent prap^ce | as bj thip 
j are aejA clean and cool whe^ the season is hot, and with 
B fhom becoming sore. . ^ 

ike jmrjjose of washi^, the flock is brought t» % 

1, aoa mere lambs and sheep of diffgH^nt kinds, fiMo be wasjbh^ uktO 

^ Js ; and such lambs aTarc top young t8 b^ clipped are cpyk» 

in 4 fold Of encTosiirc of any kiqd, at such a distance ftom the wasb|hif|^i^ tA Chat 
^ ni4^ not disturb i(heir goodiers faf theia bleatifigtn object of 
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agEinst seTere storms Whpn those occur, hi wever, is they often do in the Cheviot district, there is little 
d^endento on any other luod than hay 'Wtien the snow u so deep as completely to cover the herbage, 
about two stones avoirdupois ot h ty are allowed to a score ot sheep duly, and it is laid down, morning 
and evening, in small parecls on any sheltered spot near the house, or under the shelter of steUs or clumps 
ot trees, on ditTerent parts ot the farm $ 

71115 The eu es in Maich^ at leist the gimmers or young ewes, arc commonly allowed a few turnips once 
a day, on farms on winch there is any extent ot arable land winch are cither carted to their pastures, or 
oaten on the ground, by bringing the sheep to the turnip held through the night. A part of the field, in 
the latter ease, is cut olfbv ntts, or by hurdles, which enclose the sbeip in the same way as if they were 
intended for fattening When they aro ready to drop their Iambs, they are no longer kept on the turnip 
field, and get what turnips may be left on thcic pastures But it is seldom that the turnips I'm! so long, 
though It IS desirable to have a few remiining to be given to the weakest ewes, or to such as hav6 twibs 
in a s^rate enclosure 

7190 days h^ore the time qf lambing, the ewes are collected for the purpose of brings udder- 

locked. The sheep are raised upon their buttocks, their backs next to the otierator, who thenrbends 
forward and plucks off the locks of woojl growing on or near the udders, for tiie purpose 6f aUipg ttea 
access to the expected lambs At the same time he ascertains the condition of the ewes, andr^rks such 
as do not i^pcar to be in lamb, which may then be separated from the others This operation is not 
without danger, and several pr^ature births aie usually the consequence It Is therefore not so general 
a practice as it was formerly, tnough still a common one on many, if not on most fanns 

7IS7 Tkeseparat - . ^ 

thmild always take 
the pasture be exc) 

postured apart on the coarser herbage. '' t- 

7198 Iho lambing gtason commences with the first or second wef^ of April, according to the time at 
Which the rMl^s were admitted , and such as have twins, generally lamb among the first of the dock At 
this season, the most constant attention is indispensable on the part of the shepherds, both to the ewes in 
labour and to the newly dropped lambs. Though the Cheviot ewes are not |o llablo to losses m parbi- 
rition os some lar^r bre^s which |ro In higher condition, and though^h^rnofce g°^^bur^, unl^ 

once^lambL 

wjth &m, dro^ from hfs own mouth into that of the lamb that” may need It , brings the priu 

tiirt have IfCtfemllk to a better pasture, or to turnips, and confines such as have forsaken their lambs in 
a small pen, dr barrack as It is called, temporarily erected in some part of the form steading The same 
confinement is nMessary when it is wish^ to make a ewe that has lost her own lamB, nurse that of 
another enirwat hasdiad twins, or that hts perished in lambblg, or is from any other cause incapable ^ 
rearinfi bmr lamb The ewe, after being shut up a ^ hours with the strange lamb, usually admits It to 
the teat, and €f^ after tfoan it as her own, though sometimes a little deception is nocessory, lucb at 
Oovei^tbe stranger with the skpi ^his important season, an enclosure of nch 

grosik near the shepherd’s cot^fe, is of vast advantage Thuincr he carries the ewes and twins, 

^ Y 2 
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such as have Utile milk ; those tlwt have been Induced to adopt another*! oflkprlng^ and, generally, all 
that need to be frequently inspected, and ore in want ot‘ better treatment than Die rest of the AogIl 
(SUM, ^r. 178.) 

71)9. Cagtraiion is performed in the male lambs when a few days old, the ewe lambs are never spayed : 
mild weather is chosen, and the operation performed in a fold on small quantities at a time. 

7S00 TVie fate fambing ewes are separa^ from the ewes and lambs at the end of the lambing season, 
and kept by themselves, that they may be more under the eye of the shepherd, than if scattered over all 
the pastura It is desirable to allow them fine grass for f few weeks after lambing, that their lambs may 
come to be nearly equal to the rest of the dock when weaned ; or if they are too late for this, that they 
may get ready for the butcher by the month of August, beyond which period the ewes must be much 
Injured by suckling them. {Supp. art Agr. 170.) 

7S01. JFashing, in store-fcU-ming, is Reformed when the wool has risen sufficiently, which is easily known 
by the appearance of a new growth. The barren sheep arc first brought to the washing pool Sometimes 
they are hand-washed by men who stand in the pool, and have the sheep forced towards them singly ; 
but more commonly, the Cheviot shcc>p, especially if the flock be numerous, arc compelled to leap into 
the pool in a body for three or four times succcs 6 iv 2 ly ; and it is desirable that they should have room to 
swim a little, and come out on a green low bank on the oppohite side. After being washed, the sheep are 
preserved as far as possible from rubbing against earthen dykes or banks, and from lying down on any 
dirty spot which might soil their wool (.Vapp. ) 

7!a)2 Marking, as in general sheep- farming (7185.), takes place before the shorn sheep are turned out 
to pasture : they arc marked, commonly wiDi the owner’s initials, by a stamp, or boost in provincial 
language, dipped iii tar heat(*(l to a thin fluid state ; and it is no* Miiusual to place this mark oil different 
parts of the body, according to the shccu's age. 

7s)h8. The weaning of lambs takes place when they arc about three months ohl, sometimes sooner. 
When the ewes are gatliered to be washed or shorn, the ewe lambs to be kwit for supplying the place of 
the old ewes occasionally sold are stamped in the same way us the ewes. The stere lambs are sent to 
some clean grassy pasture for a few weeks; and where the farm does nut afford this accommodation, they 
must be sumnwrea, us it is called, at a distance. Several farms near Cheviot, and on the Lamnicrmulr 
hills in Berwickshire, arc appropriated to this nurimsc, the owner of the lambs paying so much a head for 
six or eight weeks. In the mean time the ewe nogs, or gimmers, as they are denominated after shearing, 
liave joined the ewe stock, and the lamb.s, when bi ought home, go to the pasture which they had occupied. 
Wherever they may be kept in winter, it is always desirable to allow them a few turnips, along with a 
full bite of coarse herbage. 

7S0'1>. The practtce (fntiiktng eUHS after the separation of the lambs is still continued in a few places. 
This very objcctiontible management is generally continued for six or ci^ht weeks. The value of the milk 
of each ewe for this time may not exceed from one shilling to one shilling and sixpence a head, and the 
filicep arc injured to at least three times that amount, independent of accidents at the milking fold. The 
iTcam is separated from the ewe ihilk, and made into butter for smearing, and the milk itself mixed with 
coW' milk, abd converted into cheese The most skilful store-masters, however, have either laid aside 
milking, unless for a ffcw d.iysf>i!ir have shortened the period to two or three weeks. 

7205. The selection of the crones or old ewes to be sold generally takes pKice in September or October, 
when they arc sold to the iot'der, and replaced by lambs of the current year. On the lower hills, ewes are 
generally disposed of after having lambcil three seasons, or under four and a half years of age: In some 
situations they arc kept on till a year older ; but when they are purchased, as they usually are, to be kept 
another year on lower grounds, it is commonly for the interest of the store-farmer to sell them when still 
in their full vigour. Skilful managers do not content themselves with drafting them merely according to 
age ; for as there is no disadvantage in keeping a few of the best another year, they take this opportuni^ 
or getting rid of such of the flock of other agc& as are not of gooil shapes, or are otherwise objectionable. 
As soon as the ewes to be disjiosed of are drawn from the flock, they arc kept byvthemsclvcs on better 
pdsturc. if the circumstances of the fann will admit of it Sometimes they are carried on till they arc 
lattcneu, and turnips are often purchased for them at a distance. When this U the case, it is not thought 
advisable to keep them longer than till between Christinas and Candlemas, as an old owe does not improve' 
like a wether in the spring months. {Supp. ^c.) 

720G. The salving or smeanr^ qf sheep is an operation scarcely known in England, and not practised by 
the Welsh : some store-farmers in the milder districts of the northern counties consider it unnecessary, 
but In all very cold situations it is still employed. The object of this (deration is to destroy vermin, to 
prevent cutaneous diseases, and to promote the warmth and comfort of the animal during the storms of 
the cnsuing'winter. It is nut necessary with sheep kept on low grounds, and vfel\ fed during winter, and 
it may occasionally be omitted for one season, particularly with old sheep, without material injury ; but 
notwithstanding the ndiculc that spcvulative writers have attempted to throw upon the practice, it is 
almost universally considered necessary and lieneflcial on high exposed situations, by the store-farmers of 
the border hilLs. Smeared wool does not sell so high as white wool, but the greater weight of the former 
more than compensates for the difference in price. {General Report of Scotland, voL iii.) The season of 
salving or smearing is usually towards the end of Octobef or beginning of November, before the rams are 
sent to the ewes. The most common materials are butter and tar, mixed in difibrent proportions ; a heater 
proportion of tar being employed for the hogs or young sheep than for the older ones. The proportions 
are also different on almost every farm, and more tar is thought to be necessary, according to their greater 
elevation and exposure. In Roxburghshire, some mix two gallons of Utr with thirty-six pounds of butter, 
as a sufficient allowance for three score of sheeii ; but for the samciAumbcr It Is more common to allot only 
one stone (twenty. four pouiidb) of butter to two gallons of tar. {Roxburghshire Report, p. 155). A com- 
man proriortion of late has been about fourteen pounds of butter to two Scotch pints of tar (nearly 31 quarts 


expense, according to present prices, will be about ninc.pence for each sheep : other articles, such as oil, 
lialm-grease, tallow, &c , have been recommended in *acc of butter ; but none of them are in general use, 
'and the only addition tiiat is approved of is a little bulter-milk. The butter is slowly melted and jiourea 
upon the tar, and the mixture is constantly stirred till it becomes cool enough for use. The wool is accu- 
rately Jiaricd into rows ftom the head to the tail of the animal, and the salve is careAilly spne^ upon the 
skin with" he point of the finger at the bottom of each row. {Supp. En. Brit, art Agr. 180.) T7ie practice 
of salviHig has undergone a change within these four yean, and is not so general now as formerly, the low 
price pf smeared wool having forced the store-masters to try other ingredients than tar. In the Farmer*M 
Magaaine, voL Ysv. are some notices of these experimenu on smearing ; which have not, how’ever. been 
so long in Use os to afibrd certain results. The object at present is as far as possible to dispense with tar, 
by which the wool is rendered tmflt for certain sorts of manufacture. 

7207. The cate of sheep during storms is a business requiring constant attention. Tn storms of wind 
and rain, or what are called blacK stomu by the shepherds, the sheep will, in a great measure, take cate 
of themselves, by pasturing in situations naturally bticltered. All that is required is Co remove any of 
the moredelicatf into a covered fold or shcep-house; though such convenicncies are seldom to bo ibund 
on vkouhtain farms. But in a storm of snow the natural shelter to which the shepp have recourse be- 
comes the great receptacle of drift, and the harbinger of death to the flock. It is in such situations ttaet 
CaptaiB Ngpier piuposes to place bis stalls, or circular folds (jte. 893. 0 ), into which the sheep should to 
driven, OT^wilHiaturally enter on the commencement of the sltena ^'he round form finr these stalls or 
folds )s decidedly preferable to any figure with straight lines, as these invarlablyliarbour drift 'V^ere no 
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artiflcial shelter is provided imm^se 
894 



losses sotnetimes take place on mountain farms The dieop are^ 
buried many ftet deep Iti the snow , and though Uie sntpitenk 
with such asflistanta aa he can procure^ armed with poles and 
spades, and aided by the s igacitv of his doe, may dig out a few. yet 
the greater numiitr perish WOnle the sheep remain in artillcial 
shelters oi any kind they must of course be fed ; and tlie only 
convenjknt food in such casts is hay, straw^ or dried spray (the 
latter seldom resorted to in tins country), which slioufd be put 
into baskets, or racka Ifig 8% ) 1 he llycland breed of sheep in 
Iforefordshire, and some t the flocks in tlie Highlands of bcot< 

1 ind, arc put under cover nightly Uiroughput the year a prac- 
tice which h IS probably originated in sccuiity, and b^n contuiutd 
as matter of couvcuicncc and habit. 


Sect. V. Folding of Sheep* 

7208 Coiling or folding is a practice more or less extensively follo\^e(l witli particular 
breeds and in particulai districts, but now generally on the decline. 

7 S 09 li ipca formerly thought to fe indispensab/u n ctssaty to the success c f the farmer in diftlrent dls- 
trictb, but ol late a diikrcnt oniniun has prcvtilefl, except in particular rases, and it is considered as 
merely enriching one held at the expense of another rhcpractici inev, howL\cr, be bciufleial where 
there arc downs, heaths, or e ommono holding h is been chiefly eonfliienl tu Liigland, and a small part ut 
Wiles and Inland llie object is to enrich the iriblc lin 1 , but as this is dune at the expense ot the 
pasture, it is truly, as BakewcU expresbed it, “ robbing l*etcr to pay Paul 

7210 The sheep beet adapted to thejold are those ot the more ai tivc, short woollcd vanetios, such as the 
Norfolk, Wiltshire, and South Down breeds , the heavy lung woollcd kiiitls being less hardy, and some of 
them, as the Leict stirs, much too valuable for a mode of treatment that lonvcrts them into dung carriers 
Ihe tollnwing e ileulation by Marshal will show, tint though, in upen landh, the practice may be in soma 
eases tolerated on the ground ot convcniency or exitcdieni y, it can ^losscsb no reeommciidatioii as a pro- 
fit ibU mode ot inantgcinent in other ciriumstanccs 

7211 I his r/rirrimg (Septembii 22 1780), measured sheep fold, set nut for six hundred sheep, con- 
sisting ot ewis, wed Icrs, and grown lambs It meisurcs eight by five and a half rods, which is somewhat 
raori than seven rntis to one hundred, or two yards Co a blSeip 

7212 August 1781 l^st lutuinii made an artur*ite exiu.nmcnt, on a large scale, with diflerent 
manures tor wheat, on a ssndy loam, summer t diowed Part ot an ciglitcen acre picic was inagurcdwitli 
tittofu or sixteen loads ot toler ibly good farm yar 1 dung -in aire part with three chaldrons if lime an 
icri , the riHit folded upon w th bheep twice the first time at the rate ot six hundred sheep to a quarter 
of ail acre (as in first minute), the second time thinner In winti i and s| ring, the dut g Kept the lead , 
and now, at harvest, it has produced the griatest burden ot straw Ihe Nheip-fold kept a steady pace 
from seed time to harvest, and la now cMdently the best cornel, and the ehanest ir p Xhe lime, in 
winter and spring, mtde a poor aiipcarancc, but after some shi wirs in summer it flourished much, and 
IS now a tolerable crop, not less, 1 apprehend, than three qu irttrs of m acre 

721J hiorn thise data the value of a sheep-fold, in this c isi, may be e deulated It appears from tho 
first minute, that one hundred sheep manuicd seven square rods daily But tho second folding was 
thinner , suppose nine roih, this is, on a par of the two foldings, eight rods a dav each folding Phi dung 
i ould not be worth less th tn h lit a crown a loi i, and the carriage and spreading ten shillings an acre , 
together hfLy shillings an acre, whiih quantity ot lind the hundred sheip teutbed twice in forty days. 
Supposing them to be toldeil the year round, they w nild, at this rate, told nmo ai res tnnually , whieh, at 
fitly shillings an acre, is twenty two pounds ten shilling', a hundred, or four shillings and sixjicnee a hi ad 
III some parts of the island, the «iine quantity ot dung would In worth five pounds in airc, whu h would 
raise the value of the teatlii to nine shillings a he id, which, at two pi nee a head a week, » more than 
the whole year s keep ut the shi ep It does not follow, however, that all lands would have received equal 
benefit with thcpieH,e in lonsideralion , which, i trhaps, h id not been iol Ird upon tor many years, per- 
haiis never before , and sheep folds, like other manures, m ty bet ome less i the ai ions the longcrJt is used 
on a given piete of land ( MarshoTH hural I lonomy qf hjtJ Ik, vol ii p -J ) * 

lo fold on land m tillage all iht yiat is nearly imyrictieablc, and wncre it could be done, tho 
manure would be grt Uly diminished in value from rain and snow, to say n thing of the injury to the 
sheep themselves. So that the estimate ot four shillings and sixiicnee, or nine slitllings a head, is evi- 
dently ill the extreme 

7215 Accotdlng to Attkur Young {laimet s Calendar)^ tho same land will maintain one fourth moro 
stock when the aiiiinalaart allowed to depasture at liberty, than when confined during the night in folds. 
The injury to the stock themselves, though it is not easy tu mention its precise iimount with any dtgree 
of aceurary, laiinot well be doubted; at least in the ease ot the larger and less active breeds, wn ii It la 
rnnsidered that tJiey are driven, twice a day, somt times for a distance of two. or even three miles, and 
that their hours of tecding and rest are, in a great measure, controlkd by the shepherd and his boy 
When they are kept in iiuincrous ixireilsgit is not only driving to nid from the fold that afleets them^ 
but they are in fat t driving about in a sort of march all day long, win n the strongest have too great an 
ad van tagi, and the flock dividis into the head and tail ot it, by which means one part of them must 
trample the food to be eaten by cAotber All this points the very reverse ot their remaining perfectly 
quiet in small parcels 

7216L The result qf Parkinson t cxpi rtence is, that were the pasture sheep of I incolnshlrc to be got 
into a fold once a week, and only caught one by one, and put out again immedntily, it would prevent their 
becoming fht” (Patkmvm on Lite btook, vul i p 3b7 ) Ihe only sort of folding ever adwted to any 
extent by the best breeders is on turnips, clovers, tares, and other rich food, where the shcci> feed at their 
ease, and manure the land at the same time. • 

7217 Folding^ tn Ittlered yatdt is described by Dickson [Complete larmer, art Sheep) as romblnlng all 
the ed vantages of folding on arable lands without any ot its disadvantages By this {uactice the sheep 
are confined gt night in a yard well and regularly littered with straw, stubble, or fern , by which mean# 
the flock IS said to be kept warm an^healtny in bad seasons, and at the same time a stirfinsing quantity 
of manure accumulated. A great iroprovemewit on this motfiod, it is said, would be, giving the sheep all 
their food (except their putUre) In such yard, viz hay and turnips foravhich purpose they may be 
brought up not only at night, but also at noon, to be baited, but if their pasture be at a distance, they 
should theiK instead of baiting at noon, come to the yard earlier in the evening, and go out later in the 
morning This is a practice, he says, that cannot be too much recommended , for so warm a lodging is a 
great matter to young lambs, and will tend much to forward their growth the sheep will also be k^t m 
good health , and, what is a point of consequence to all farms, tho quantity of dung raued will be very 
great If Uus method^ pursued through *the months of December, January, February, March, and 
April, with plenty of litter, one hundred sheep will make a dunghill of at least sixty Ipads df excellent 
stuff, which will amply uianilK two acres or land , wherdas one hundred sheep folded (supposing thu 
grass dry enough) wijl m that time, equally manure an acre • 
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Our Opinion qf iMi tori qffotMnp^ to warmly recommended by ttr J. Sinclair and A Toung»ia tlie 
hurtnndry of ScoUand, coincides wUh that of a very superior judge, who says, ** tliat such a method may 
be advantageous in particular cases, it would be rash to deny , but generally it is not advisable, either on 
account of the sheep, or any alleged advantage flrom the manure they make As to the sheep, tins driving 
and confinement, especially in summer, would be just as hurtful as folding them in the common way, apd 
it has been found that tlieir wool was much injurM by the broken litter mixing with the fleece in a man- 
ner not to be easily separated , besides, now that it is thergreat object of every skilful breeder to acceltf^ 
the maturity of his sheep, as well as other live stock , among other means, by leaving them to feed at 
their ease, and If circumstances permit, in small parcels, such a practice as this can never be admiMtbie 
in their management , and with regard to manure, there ran be no diihculty m converting into it any 
quantity of straw, stubble, and fern, by cattle fed in fold. yards, on green herbage in summer, and 
turnips, or other succulent food, in winter , while the soil, especially if it be of a li^t porous quality, 
IB greatly benchted both by the dung and treading of sheep, allowed to consume the remainder of both 
sorts of food on the ground It is true, that the dung of shLH.p has been generally supposed to be more 


sheep 

{Sup, E. BiU art Agr) 


Sect. VI. Of ratting Skeep and Lambs, 

7219. The suiject of fatting sheep maybe considered in regard to the age at which 
iatting 19 commenced, the kind of food, and the manner of supplying it. 

7220. The age at which sheep arc fatted dcixinds upon the breed, some breeds, such as the Leicester 
maturing at an earlier age than others, under the same cirrumstanccs , and also in the abundance anj 
quality of the food on which they are reared , a disposition to early obi sity, as well as a gradual tendency 
towards that form which indicates a propensity to fatten, bung materially promoted by rich food while 
the young animals are ytt in a growing state On good land, the Leircstcr wethers are very generally 
brought toaprofltablo state of fatness before they ire cighticn months old, and are scUlom kept for 
fatting beyond the ago of U o years the Highland breeds, on the other hmil, though pre^pared, by means 
of turnips, a year at kast sooner th in they could be in former times, usually go to the shambles when from 
three to lour years old 1 he ewes of the Hist description arc eommonlv failed after having brought lambs 
for throe seasons, that is, after thty have computed their fourtli yiar, and those of the small breeds, at 
from five to sevt n years of age, k cording to circumstincos {Sup E But art Agr) 

7221 The kituis of food on whuh bheep arc latteil are good pastures, permanent or temporary, herbage 
crops, as cVivers, tares, Ac , turnips and other roots , and linseed cake, grams, or other edible refUse of 
the oil manufactory, brewcry^aiid distillery 

7222. The modi qf feeding on rich iiastures, herbage, and turnips has already been described when 
treating of these crops , and it rcmsins only to noluc the modes of using grams and oil cake Tihesc, and 
also bran, oats, |Kas, and other grams and meils, whether given in winter or summer, should always 1^ 
accompanied with pasture or dry lood of some sort, esiitci illy hay All food of this sort should be given 
in moveable troughs, divided m the middle, so that the sheen m ly feed on each side, with a sloping roof 
over them, so as to cover the sheep’s heads and necks while ucding, as wet is not only prejudicKii to the 
sheep but spoils the footl A rack lor hay, hxed over the tiough, might iirubably W made to answer in 
this intention, while it would be very convenient tor holding tliat material and preventing waste The 
whole should be hxed on wheels and made to stand steady , and a suth* u nt number tor the quantity of sheep 
be always m readiness In the fattening oi wttlicrs the use of barley iiual, with grass or some other sort 
of green food, has likewise been found highly beneficial, and, when it can be proriirt*il at a reasonable 
rate, should not be nt f^keted, as it is quu k m rendering them t it, and the mutton is excellent A pound 
of oil-cakc or of meal inr div, with Jiay or turnips, for each crone or wetfier, is ret koned a fUir allowance 
in Lincolnshire In the report of th it comity several instances of oil cake feeding are given, by which it 
appears that that sort of food fattens m a slioittr time than my other, is the most suitable food for fatten, 
mg old sneep, and a rapid promotir of the growtii of the wool 

7223 Inf attuning sheep as well as othi r animds, it should l>e made a rule never to allow them to lose 
flesh, from the earhe«st age till they are sent to the* buteiier It is found of much advantage, with a view 
to speedy rattening as well as to the e-conomy of food, to siiiarati a flock into chvisions, corresponding with 
its diflbrent ages, and the* purpose of the owner as to the time of carrying them to market, and the 
change from the food of store to fitting stock, from that which is barely cap ibic of supporting the condi- 
tion which they have alie.-idy attained to tbit which is adapted to their speedy improvement in fatting 
ought to be gradual and progressive Ihus very lean *.1101 p arc never, m good management, put to full 
turnips in winter, nor to rii h pastures in summer they are prepared for turnips iii good grass land ; 
often on the after grass of mown grounds and kept on second year’s leys, and afterwards a moderate allow, 
ance of turnips if they are fatteil on pastures It is a common practice, in the instance of the Leicesters 
to keep aU that are not meant for breeding always in a state of fstness, and after full feeding on turnips 
through winter and spring, to finish them on the first year’s clover early in summer, when the prices of 
^ meat are usually the highest 

7224. Th ’fattening of lambs during summer requires notliing more than keeping tlieir 
rhothers^ and^ them on the richest and best pasturage, and si^pplying such artificial food 
as the situation, season, or other circumstances may require but the fatting of lambs 
during winter and spring requires attention to three tilings ; tl# breed, or if any breed be 
used indifferently, the period of drojiping, tJie lamb-bouse, and the feeding. 

7885. W- I/A rtfpertto the breed, as the sheep will take the ram at any season, any variety may be so 
iiMnagM as to drop their lambs at any iiernd of the year , but it is found by experience, that the Dorset, 
sfiire sheep is easi^t made to yean, and therefore this is the sort generally employed in Middlesex for 
reving what is called housc.lamb for the metropolis The selection of the rams for breeding the Iambs 
tq be house.fed is, according to Middleton, founded on the following circumstances — The sucklers, sales, 
meib and bubmers of London are aware that such lambs as have sharp bartis on the inside of their bps 
ore ofwtalnly or a deepcnloq^ after tong butchered, and that all those whose barbs are naturally blunt 
do u certainly moduce fur meat This knowledge has been the occasion of many lambs of the latter 
kind Mdilg for rams, and sent into Dorsetshire expressly for4he purpose of improving the colour oi 
t^ mm of housa-lambs : the issue of such rams can general W be warranted fair, and such meat always 
V price , hence arose the mistaken notion that Middlesex rams were necesMry to procure 

7W^ tamb-hot^ may be anv close shed, cow-house, or dlher spare house, or,*even on a small scsle, a 
soojpy But they are budt on pu^e by the exteosive dealers in this arUcIe, and one to suckle 

from pnejiimdred and six^ to one hu^r^ dnd eighty lantbs at a time ihmald be seventy feet looa and 
eighteen met broad, with three egops of diifbrcnt sizes at each end, so constructed os to divide the wtnlta 
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according to their agei. A pilui a aheco-housei combining also a lamb.houBc. it given by Kraft In hit 
jfttutic Detigni. It la wholly built Of utibarked gpiira or young fir.trees. The plan contains four 

close apartments with doors for tiM lambs (a), ana four o^rs with racks for the sheep (6). llie etevatlob 
895 898 



{Jig. 896} chows a gallery (c), which surrounds Inniding, and is used as a passage for viewing the 
sheep, han<lling them with the crook, and at night for the perambulations 
of a watch-dog. ‘I'lie roof being twenty feet (Vom the floor, the interior fa 
almndantly airy, which tor sheep is an important object Another design 
in the same work {Jig. 897.) is accom)ianied by an elegant Indian waten- 
towor, with apartments therein for the shepherd. 

7iK27. The economy of the »itckltng-house is as follows : — The sheep which 
begin to Iamb about Michaelmas arc kept in the close during the day, and 
in the house during the night, until they have nroduecd twenty or thirty 
lambs. These lambs are then put into a lainli-noubc, which is kept con- 
stantly well littered with clean wheat straw ; and chalk, both in lump and 
in powder, is providc'd for them to lick, in order to prevent looseness, and 
thereby preserve the lambs in health. As a prevention against gnawing the 
boards or eating each other’s wool, a little wheat straw is placed, with the 
cars dowiiwar<ls, in a r.ick within their reach, with which they amuse them- 
selves and of which they oat a small quantity. In this house they arc ke^ 
with great care and attention, until fit for the butcher. 

7228 The motht rs of the lambs are turned, every nl^ht at eight o’clock* 
into the Ifimb-housc to their offspring. At six o’clock in the morning these 
mothers are separated from their lambs, and turned into the pastures; and 
at eight o'clock such ewes «s have lost their own lambs, and those ewes whose 
lambs arc sold, are brought in and held by the head till the lambs by turns 
suck them clean: they are then turned into the pasture, and at twelve 
o’clock the mothers of the lambs are driven flrom tne pasture into the latnb-house for an isour, in foe 
course of which time encli lamb is suckled by its mother. At four o'clgck all the ewes that have not 
liiinb '9 of their own arc again brought to the lamb-house and held for the lambs to suck ; and at eight the 
mothers of the lambs arc brought to them for the night. 

7229 Thts nu'thod ofsuckhng is continued all the year. The breetlcrs select such of the lamlw as become 
fat enough, and of proper age fabout eight weeks old), for slaughter, and send them to maikets during De- 
cember and three or four succeeding months, at prices which vary from one guinea to four, and the rest 
of tfie year at about two guineas oa< h This is severe work tor the ewes, and some of them die under 
excess of exhaustion. However, care is taken that they have plenty of food , for when green food (via. 
turnips, cole, rye, tares, clover, ftc ) begins to fail, brewer’s grains are given them in troughs, and second, 
crop nay in racks, as well to support the ewt*s as to supply the lambs w ith plenty of milk ; for if that should 
not be Abundant, the lambs would become stunted, in which case no food could iatten iliem. {Middlesex 
Report^ p. 355.) 



Sect. VII. Probable Improvement to be derived from Crests of the Merino Breed of 

Sheep, 

7230. The Mcrinoy or Spanish variety of the O'vis ^'ries, is supposed by Rozier and 
other French writers to have been originally imported from Africa to Spai*. It is* 
however, at least as probable that they are indigenous to that country, or, if originally 
imported, tliat they have become modified to wliat tliey are by the soil and climate. 


7231. Merinos first attracted attention in this caifntry in 1764, in conspqnpnce of the ronorts of travellers, 
and a letter by Don John llowley to Peter Collinsoii, published in tJie Gentleman's Magazine for that 
year. A few were irtiiiortwl in 17w, and more in 1791, and placed on the king’s farm at Windsor, under 
the care of Sir Josephr Banks, who was then constitutoil his Majt'sty’s .shepherd. The first sale of stock 
was made in 1800; and from these, a flock imported from Spain in 1801 by Lonl Somerville, and some 
other importations by dilfbrcnt persons sulwequeotly, have sprung all the Merinos and Merino rams in 
the empire. Since that period, a number of eminent breeders and scientific agriculturhts have cultivated 
this breed both alone and by crossing* but especially Dr. Parry and Lord Somerville; and though the 
utility which its introduction may ultimately prove to tho country can by no means be estimated at 
present, that it has already done much good by directing the public attention to the subject there can- be 
no doubt : and many are of opmlon, that by it the fleeces of our short- woolled sheep may be so improved 
as to renner them fit substitute for import^ Spanish wool. 

7232L Dr. Parry's experirSinUs with the Merino breed were begun nearly at the same time with tho 
king’s. His farm was elevated, exposed, and unfit for any other puTTOse than breeding ; and he fixed 
on the Rycland breed, as one of the finest woolled varieties of Britisn sheep, for crossing with Merino 
rams. His only object was the improvement of the fiecce. 

723.3. The effect iff the fourth cross of the Merino ram^ according to the opinion of sheep cultivators qn 
the Continent, on any breed of ewes, however coarse and long In the fleece, will be to give progeny with 
short wool equal to the Spanish. Of the truth of this pronositlon, however, Dr. Parry justly expresses 
some doubts, derived from his own experience and that of otners. But it is certain, ne adds, that one 
cross more will, in most cases, effret the desired purpose. If we sUpnose, he says, the result of the admix- 
ture of the blood of the Merino ram to bo always in an exact arithmetical proportion, and state the 
pative blood in the ewe as 64; then the first cross would give H of Merino; the second ||i the 
thiid D ; the fburth ; the fifth | the sixth *nd so on. In other words, the first cross would leave 
tiifrty-two parts in sixty.four, or half of the English quality ; the second sixteen parts, or one fourth j 
the third eight parts, or one eighth ; the fourth four parts, or one sixteenth ; the fifth |wo parts, or one 
thirty-second : the sixth one par^ or one sixty-fourth, and so on. Now, if the filaments of the Wiitablre* 
or any other cosene wool, be in diameter double that of the Ryeland, it is obvious, that, according to the 
above statement. It would require exactly one cross more to bring the hybrid wool of the form« to the 
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Herence between one eighth end one sixteenth Is very considerable, and must certainly be easily perceived, 
both by a good microscope, and in the cloth which la manufactured from such wool In the latter method, 
he adds, ** it certainly has been perceived; but I have hitherto had no opportunity of trying the difibrence 
by the former. The fifrh cross, as 1 have before observed, brings the Merino.'Wllts wool to the same 
standard as the fourth of the Merino Rycland.*' (Com. to the Board qf Agr, voL v. p^ 438.) 

7234. In the lambing teason^ the Ryeland breed are usually cotted, because the new-born lambs aw very 
thinly covered with wool As January was considered^e best lambing season for the produce of the 
cross, Dr. Parry found cotting was doubly necessary. Kvery night the dock were well sheltered ; and 
they were allowed, in addition to the pasture which they could pick up in the day.time, linseed jelly, 
ground oiLcake, or grains, cabbages, rouen, winter and spring vetches, and tarea Salt, he says, 1 never 
gave to my Sock but once, and that in the following way : — • A small field of lattermath, cut in S^tember, 
had been so often wetted, that 1 despaired of its ever being eaten. While it was putting into the rick, 1 
strewed some salt between the layers ; the consequence was, that cows and sheep greedily devoured it, 
scarcely leaving a single blade. {Com. to tlu: Board qf Agr. vol. v. p. 505.) 

72.35, The shearing of the sheep was performed in the second week of June, and of the lambs at the end 
of July. The finer fieeced lambs need not be shoir till the second season. Washing previously to shear, 
ing Dr. Parry disapproves of; because the fleece is so thick, that when thoroughly soaked with water, it 
Is very long in drying ; and if the weather prove wet and cold, the sheep are evidently much incommoded ; 
he therefore recommends cleansing tlie wool, after being shorn, as in Spain. 

72.36. The produce qf wool^ considered as the result of Dr. Parry's well conducted experiments, was 
found to be 14 lbs. 14 oz. per acre, which at S». per lU in the yolk tiiroughout the fleece gives 21. 4f. [icr 
acre on land certainly not worth on an average 26r. {See Comm to the B of Agricultuje, vol v.) 

7237. 1.ord SomervUle's expertmenls may be considerotl as of equals if not more imfiortance than these 
of J3r Parry. His Lordship tried crosses with several short-woolled breeds, but was most successful with the 
South Downs and Ryelands. Morris Birkbeek, a professional farmer of tho /irst order, found that the 
fleeces of the first cross between Merinos and .South Downs, washed, arc to the psrciit South Downs as 
SIX to five in weight, and as three to two in value per pound, and lielicvcs that the improvement of the 
wool may go on, without detriment to the carcass, until we shall obtain a breetl of sheep with Spanish 
fleeces and English constitutions ; but this must lx; tlie result of careful and judicious selection. 

7238. Menno Jlochs are nou> ratabhshed in most districts of the cm] arc, and but few years can elapse 
before their value to the farmer and the country be prartic.iUy ascertained and cvinccil. (See Sir J. Bonks 
in Annals of AgriculturCt Com to B. of Agr. Bath Socicfy*s PaperSt Dubtm Socteti/'s Transactions, The 
Farmer's Magazine, Farmer's Journal. Lord Somerville's and Dr, Parry's Tracts on Wool and Merinos, 
and various other works.) 

SxcT. VIII. Anaio^ay and Thynology of Sheep* 

^7239. The general structure f the sheejt resembles that of the ox very intimately. 
Sheep however, like the o;|j experience considerable variations in size, fonn, and qualities ; 
resulting from the physical and moral agencies which they become exposed to, under 
various climates: and also, as whether fostered by cultivation, or left to the natural 
operations of nature around them. These circumstances have operated on even the 
bony base of the machine, as we sec in the fonnations of tlie three- horned breed (D'vis 
polyc^rata /.m.), natives of the north ; in the spiral-Jiorned (0. iS'trepslccrosLm.), wdiich 
inhabit Wallachia> and the long-horned (CApra A'mmon Lin.), which are found in the 
countries bordering the Mediterranean : and wliich have been thought to be the parents 
of the present cultivated British sheep. 

72-10. Cultivation weakens the otherwise irJicrent aptitude to retain the original stamp of nature ; and 
we find, therefoic, that by tlic>t>c‘ means, the original form ot the sheep has submitted to vast alterations. 
Wo see some of them wholly without horns; we also find that the bony structure is otherwise subjected 
to our command, by bccoiniiig much more slender, though more compact. Acculeiits are also laid hold 
on by man to produce ^rticufar forms : thus a breed has been cultivated in America, railed the ancon or 
otter bree^ remarkable for crooked and deformed legs ; which, by continued breeding from specimens 
that preseiKcd this originally .'tccidcntil deformity, is become now u fixed and ^lennaiient breed, valuable 
for tiieir Incapacity to wander or climb. {Dwtght.) Tlie dunky, or ury.faccd breed, is another instance 
of accidental deformity cultiv.ited into a ncrmaiieiit variety: as the monstrous rump of the Tartarian 
aheep, and the over.grown tails of some breeds In Turkey, and the Cape of Good Hoiie, are similar 
instances in the softer parts of the body 

7241 The skeleton qf the sheep presents an as.oemblagc of bones, which bears a general resemblance to 
that of the ox in number and nircH:tion. Like him, the head naturally is surmounted by horns springing 
from the frontal bones. Like him, his frontal sinuses arc largo and open, and thus llalile to the entrance 
of insects. The skull bones are wide and extended; Ins orbits aro more lateral than central; and his 
fiicial angle is about thirty degrees. His vertebnU column is the same as the ox, and his nbs also, llic 
extremities descend on the same construction, ending in a divided hoof. 

7242. ThevisceaUandsqft paits are but little dissimilar likewise. His brain is as one two-hundredth 
to the whole body , and his cerebellum to the brain generally, as one to five. The pigment of the eye is 
of a pale yellowish green, varying occasionally to a blue. The viscera of thcThcst correspond with the 
ox ; and those of the belly also, the stomachs being the same, and the ell»nomy of rumination not difler. 
ing. The liver, p&ncrcas, and spleen are similar. The ]>i.nis is tajier, veilcufae scminklcs wanting, and 
prostrates two. 

7243. The wool if the sheep Is but a crisped hair; . '^d indeed in some foreign varieties, the outer cover- 
ing is of long hair like that of oxen; whUe in others, the hair and wool arc mixed. 

% Sect. IX. Hiseases tf Sheep* • 

7244. The diseases tf sheep are numerous ; for tliesc animals are now so highly culti- 
vated that they may be regaraed in sonic respects as artiddal machines : and thus, as a 
itatural cons6|tiende, they ore subjected to a variety of artificial defects or maladies. 

724SL The rot ie B papular tenn saaong shepherds, and includes within its range diseases widely dif. 
ferent We shaR noL therefore, follow the custom of treating the difihrent rots of meep together ; but we 
shall aUow them to rail in their natural order, according to the plan pursued with the diseases of oxen. 

724a The inflammatory and putrid fever, popularly known by the names higham striking, or blood strih.. 
ing, does not dXfor materially from the same disease in oxen and cows ; and is in sheep also sometimes 
eputeadO; appearing by panting, dulncss, watery mucus from t^ie nose and eyes ; axd great redness o{ all 
such Mkrts as are usually white. 

7247. The red water. The inflammatory fovqir sometimes resolves itself into an universal secretion of 
serum throughout all the cavities ; in which case, after a few days, the lympli tinged with blood will oomc 
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away fW»m the note and mouth hi lane iiuoutitifu. {SometlmeB after death the hloody lenim ts found 
feufftised throughout the skin a» in the blood atriking of skint. 

The ciaveau or Mkeep par is also anoth^ variety of this disease, In which it takes on a pustular 
form. About the third day small varloise appear ; sometimes they are rntiier blotclics than pustulca The 
weakness is usually extreme, and the putridity great. This form of the disease is seldom seen with us; 
but it still known on tlie Continent, where the pastures are very poor and low, and the general keep 
meagra . 

7S49. The treatment of all these In nowise diffl'rs from that directed under the inflammatory putrid 
fever of the ox ; the doses of medicine being about a third of what is directed for tlieni. 

72^ Malignant ^idemic or murrain. Sometimes an ei^demic prevails, which grratly resembles the 
murrain of oxen : in appearances, termination, and treatment, it resembles the malignant epideinio of 
oxen. (651*3.) 

7251. Peripneumonia or inflamed lungs, rittng of the lights, glandenna roi^ hose, SfC. These terms are 
all modifications of an inflamed state of the viscera of the chest, caught by undue exposure, trad pas. 
turage, and often flrom over.driving. The cough, the tremblings, the redness of tlie eyes and nostrils, and 
the distillation of a fluid from them, with the btMviugs and hot breath, are all similar to those whieii 
characterise the pneumbnia or rising of the bghts in oxen. Wc rcmeuibcr to have seen the disease 
strongly marked in the February of 1608, on a farm in the neighbourhood of Streatham : where eleven 
sheep were attacked almost together, after a very^tormy night They were first aftbeted with a loss of 
aimetitc ; next with a fixed stedfast look, which was common to every one. After this, they reeled almut, 
fell backwards, and became convulsed. When seen, five were already dead, wiiose internal apiiearances 
fully confirmed the nature of the disease. The rest recovered by bleeding and drencliiiig, with drencbii 
composed of nitre and tartar emetia Sometimes the symptoms of pneumonia do not kill immediately, 
but degenerate into an ulceration of the lungs; which is then called t\\o gtttHdet‘(ws rot. Tins stage is 
always fatal : the others may, by early attention, be combated by Judicious treatment, as detailed under 
ttie same disease in oxen. 

7252, A chronic cough in shepp, when not symptomatic of rot, is always cured by a ciiange of pasturage, 

particularly into a salt marsh. • 

725i. Injtannnatton qf the stomach occurs ftom various causes. A common one arises from eating 
noxious vegetables ; and produces the aflbctions termed tremblings. It also produces the grass ill in 
lambs ; which latter is always accompanied with black, fetid Iteces, and is readily removed by an ounce 
of castor oil ; while the former usually yields to half an ounce of oil of turpi^ntine, beaten up with the 
yolk of an egg. Some herbs (us A'tropa BelladOnna) when eaten produce spasmodic aflbetions, which are 
called by shepherds lhe/tv//«»g ill : in such cases, the watery solution of aloes {Vet Pkarnt. 6585.) in doses 
of two or three ounces is useful. Daily’s chxir we have also known to be given with go<Kl eifbet 

725*. The hove, blast, or wimi coUc. Sheep are as li%ble to be distended with an cnorinuus collection 
within the maw as oxen. An instrument, similar to that invented by Dr. Monro, is also mado for them ; 
and when not relieved by these means, the same remedies arc applicable as are directi'd for oxen. 

72.55. A wind coltc will also sometimes affect sheep more from the quality than the quautity of what 
they eat ; it is best relieved by an ounce of castor or .<ialad oil with an ouq(‘c of gin. 

72.'>U. Inflamed Itrer, blood rot, or hoi yellou^s, are liver afTectioiis, arising from fever settling in that 
organ; or from obstructed bile irritating it Sometimes there are great marks of fever; anil at others 
more of putridity ; according to which, treat as may be gathered from ox pathology. 

72.')7. Jaundtee also now and then occurs, when refer to that dihe.tse in oxen. (<>962.) 

7258. Dysentery, gatl scour, braxy, arc all afiectiuns brought on by sudden changes of temperature, or 
of undue inuihture acting wltli cold {lasturage. It is often seen in sultry autumns; and, by a judieioiis 
observer, has been said to be peculiarly fl-equent in hogs or sheep of one year. Dike other dysenteries it is 
ft'equent in sultry autumns. The above authority recoinmends, when its origin im.y be supuoBeil to arise 
from a previous costive state, to remove the afibeted (as is practised by the btorc-nidsters of AiolUnd) into 
turnips. The general metlical treatment does not differ from ox braxy. <6961.) 

72.09. Scouring is the diarriicea of .shec'p, and in very hot weatlicr soon carries them off U should be 
early attended to, by abstracting the a/iccted, and housing them. The treatment is seen under dktrrhcea 
of oxen (6960 ), which it closely resembles. 

7260. Finning, tag-belt, fn cak-sharc. The two former arc only tho adhesion of the tail to tho wool, 
and the excoriation brought on by diarrhiea; the latter is the diarrhocd lUeif, known to some by this 
term 

7261. The rot in sheep is .ilso called great rot, and hydropic rot, &c. ; but it is more popularly known by 
the single term of ref. Many causes nave been assigned for it, as the Fa.sclola hepaiica, or fluke worm; 
some particular plants eacon as food ; ground eating; snails, and other ingesta; but, as mo»f of the sup. 
posed deleterious herbs have Ix'en tried by way of experiment, and have tailed to produce the disease, so 
It Is attributable to some other cause. Neither is there satisfactory reason to suppose that the fluke worm 
is the original cause of it, but a consequence, since we know thtat the biliary vessels of other animals, as 
horses, asses, rats, Ac., often have them : and above all, because that they are not always present in the 
rotted subject From long experience, and the almost invariable effect produced by a humid state of 
atmosphere, soil, and product, we are warrantc'd in concluding these are the actual and immediate 
agents : perhaps the saturated food itself is sufficient Co do it. The morning dew has been supposed equal 
to it. Bakcwcll, when his sheep were past service, used to rot them purposely, that they might nut pass 
into other hands. This he always readily did by overflowing his pastures. But gre.it diflbrences of 
opinion exist as to the quantity, furn^ and varieties of moisture, prraurtive of this fatal disease. It is 
said that land on which water flows, out docs not stagnate, will not rot, however moist : but this is con. 
tradicted by the experience of Bakcwetl, who used merely to flood his lands a few times only to rot his 
sheep. It is also said that thc^are safe from rot on Irish bogs, salt marshes, and spring-flooded meadows, 
which experience seems to venfV. It is also said that the very hay made firom unsound land will rot ; 
but this wants confirmation. When salt marshes are found injurious, it is only in years when the rain 
has saturated or rather super-saturated such inarshea That putrid exhalations unaccompanied with 
moisture can occasion rot wants confirmation also; for these commonly go together, and it is diflicult to 
separate their effects. It is not, pcrhaiis, the actual quantity of water immediately received by land, but 
the capacity of that land to retain the moisture, which makes it particularly of a rotting quality. 

7262. The signs tf rottenness are sufficiently fbmtliar to persons about sheep. They first losceflesli, and 
what remains Is flabby and pale ; they also lose their vivacity. The naked parts, as the bps, tongue, Arc., 
locdc livid, and are alternately hot and cold in the advanced stages. The eyes look sad and glassy, the 


occasions some rotted sheep to thrive well under its progress to a certafi^ stage, when they suddenly fall 
off, and the disease pursues the same course with the rest Some graziers know this crisis of declension, 
as it has been called, and kill their sheep for market in the iimnedinte nick of time with no losa In 
these cases, no signs of the disease are to be traced by ordinary inspectors, but the existence of Uie flukey 
and still more, a certain state of liver and of its secretions, are characteristic marksato the wary aim 

^263. The treatment of rot is seldom successful unless when it is early commenced, or when of a mild 
nature ; a total change of food is the first indication, and of that to a dry wholesome Kind : all I he farina 
are good, as the meals of wheat, barley, oats, peas, beans, &c. Carrots hav e done good mixed with these t 
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1 recommended t but it U necewary to ob. 
. r stages of the complaint As long as the 

, „ , - , ^ iimple removal of the cause, which has been 

shown to be a variable temperature, with excessive moisture ol pastur^e, which may also be aided by 
such remedies as assist the action of the bilury system ; salt acts in this way^ and thus salt mashes are 
good ; salt may also be given in the water. Salt j^^iears the principal ingredient m Flesh’s patept resto- 
raiivc for sheep; for itjtates it to be composed of turpentine, sal ammoniac, turmSric, quicksilver, brim- 
stone, iotlf (qiium, alkanet root, bark, antimony, camphiw, and distilled water j but of this medley none 
of the articles can be in sufficient quantity to prove useAil but the aalt In the more advanced stages of 
the disease, when the liver has become materially affected, it is prudent to rub the belly of each sheep 
with half a drachm of mercurial ointment every other day for a week : give also the following, every 
morning : — 'Watery tincture of aloes, half an ounce ; decoction of willow bark, four ounces; nitnc acid, 
twenty-five drops. 

7264. The pelt rot, hunger rot, or Tiaked disease. Is a variety of the former, but with this diifbrenec. that 
whereas the liver in the hydropic rot is principally affected ; in this the whole of the chylopoietic viscera 
are injured ; the mesenterie glands are always sw(^len and obstructed, and from thence arises the ema- 
ciation and' unhealthy state of all the secretions by which the wool becomes incapable of receivipg nutri- 
ment, and falls off, leaving the body tore, and in the last stages the teeth and horns also loosen. In- 
different, unhealthy keep is a very common cause of this malady, and a contrary course of feeding is the 
best remedy when the disease has not gone on too long. 

7265. The scab, shah, rap, or rubbers, are sometimes erysipelatous eruptions, and sometimes they are 
pseric or mangy ones. In the former instance they are universal and very red, occasioning a great heat 
and itching, and are thence called the rubbers : in such cases, mir'^ administered quickly relieves, with 
change of food. The eruptive scab is seldom cured without an external apphcatiim ; either of those di. 
rectud for mange, lowered to half the strength, will relieve it at once. (See f'vt PharmJ) 

1SJ66. Foot roL Sheep have a secretory outlet between the claws peculiar to th^ra, which is liable to 
be^rae obstructed ; for which soaking in warm water and afterwards wrapping up ihe foot, having first 
dressed it with tar, is sufficient The feet of sheep are also sometimes injured by long travelling, when the 
same treatment is proper. The most serious foot rot is that which is, in some instances, simply produced 
by a long.continued aeries of humid weather, which predisposes the feet to this iiiiury. In others it ap- 
pears to be both epidemic and endemial, and has been thought contagious. When the season has been un. 
favourable, house and soil under cover. The medical treatment consists in removing all diseased portions, 
and then dressing witii the thrush paste, or foot-rot application {VeL Fharm, 6554.), and atterwaras wrap- 
ping up from external exposure, rrofessor Stonig extols the following application Take two iiarts of 
tar, and one of oil of turpentine j which having mixed, one part of muridtic acid, known as spirit of salt, 
is to be added slowly, to which afterwards add (our parts of blue vitriol, with which dress theafifected 
feet {fJourn. de Med, VeL et Qmp.) 

7267. Staggers, gtd, turnsick, goggles, worm under the horn, sturdy, watery head, and pendro, arc all 
popular tcrivsfor hydatids, or an animal now known as the 'IVnias ^16bulus, which, by some unaccountable 
means, finds its way to the bro^i, and settles itself there, either in some of its ventricles, or more Are. 
quently on its substance. Their size varies from the smallest speck to that of a pigeon’s egg, and the 
sheep It attacks are usually under two years old. These animiUs are likewise occasionally found in all the 
natural cavities of the body. 

7268. The appearances cerebral hydatids are, stupidity, a disposition to sit on the rump, to turn to one 
side, and to incline the head to the same while at rest. The eyes glare, and from oval the pupils become 
round. An accurate examination will now usually discover some softness at a particular part of the skull, 
eencraily on the contrary side to that on wiiich the animal hangs the head: when no softness of the skull 
IS discernible, the hydatid usually exists in some of the ventricles, and the destruction of the sheep is certain 
and quick, from the greater disturbance to the functions of the brain ; but when it is situated on the sur. 
face, it sometimes requires many months to destroy ; an absorption of the bone taking place as the hydatid 
increases, which produces the thinness in the skull opposite to the affected park 

726U. This dssease ss not tncurablc, as has been supiioscd, but it is only relieved by a manual operation. 
In France it has been successlblly treated by the appHcatiun of the actual cautery : a pointed iron, heated 
red-hot, is forced through the skin and skull, to the surface of the brain; the prin^al nicety of which 
is in penetrating the hydatid with the hut iron without wounding the brain itself. In Sfngland, some shep- 
herds are very dexterous in wiring, which they do by thrusting a wire up the nostrils till it rests against 
the skulL In the passage of the wire the hyd.itid is usually ruptured ; others elevate the skull (by means 
of a trephine, or even a knife) opposite to the softcneii portion, and extract the hydatid, if possible, whole, 
which a btne care will effbet, by drawing it away with a blunt pincer, gently insviiig it from side to side. 
Tapping is merely letting out the fluid contents of the hydatid by an awl, which is practiseiJ by some shep. 
herds with success ; and if the instrument be not thrust to far, the sheep is not injured : to avoid winch, 
it Is passed obliquely. A well hardened gimlet is a very proper instrument, with which the skull is easily 
penetrated, and an opening by the twisting of the instrument is made, sufficiently large in the hydatid 
itself, to discharge its contents, which is all that is sufficient to ensure its destruction, and which, if no 
other exists, is followcxl by immediate recovery. A French author states, that when he fed his shec^ on 
cinquefoil he had less staggers than at any othpr time. 

7OT0. Frontal worms, bliecp are observed to gather together, with their noses thrust inwards to avoid 
the attack of the (E'sirus bvis, or fly, that lays its eggs on the inner margin of the nose, which having bo. 
come hatched, the larva creep up into the frontal and maxillary sinuses, to the torment of the sheep, and 
sometimes to their speedy destruction. The Continental sheplicrdb trepan an ojicning into these cavities, 
and efibet their removal; but our shepherds have not succeeded in the i^ration. 

7271. Fluke worms are a parasitic animal, found in the biliary sinuses, not only of the sheep, but of the 
horse, ass, goat, deer, &c., and whose existence is rather a tonsequcnce tiffin a cause of morbidity. 

727!^ Fining, the Vinquish in Galloway (languishing), is a disease described by Mr. Hogg, the Ettrlek 
shepherd, in a recent number of the Quarterly Journal cj Agriculture, xi, p. 697. H(; says, '* It is most 
fatal in a season of drought ; and June and Septembe are the most deadly months. If ever a farmer per- 
ceives a flock on such a farm having a flushed appearance of more than ordinarily rapid thriving, he is 
gone. By that day eiglit days, when be goes out to look at tliem again, he will find them lying, hanging 
their ear^ running at the eyes, and looking at him like so many condemned criminals. As the disease 
proceeds the hair on the animal's face becomes dry, the wool assumes a bluish cast ; and if the shepherd 
have not the means of changing tiic pasture, all those affected will fall in the course of a month.” (Quar, 
Jhur, Ag, higM, Soe. voi ii. No. XI.} 

7275. The dieetees qf lambs are principally Indigestion, producing sometimes colic, which Is relieved as 
la sheep, ai^ uMaiilimes dlarrhaea, to be likewise cured by tho means detailed for them. Sheep are also 
liable to an eruptive disease which begins on the rump, gradually extending along the chine, and when 
tt becomes mbn universal, it usually destroys. The cure consists in giving da’ily dnnks of half a drachm 
of cream of taraur» and (me drachm of sulphur, in four ounces of chamomile decoction. Anoint also with 
snild mensurm ointinent and Turner's cerate In equal quantities. Lambs dropped in cold weather, or in 
sreifituatkoiiikbt^niie paralytic : bathe in warm water, hand-rub and house, giving milk and bean meal. 
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SwifUk — „ Sl2j d)c;r!^ L. Cockout FIf. ; 6chwetny Ger. ; Puercoy Span* ; and 
'PorcOf Ital. 

7274. Of swine there are seteral'spccies, but none in general domestication, or much 
used 03 food when token wild, excepting the common sort, which includes Uie wild 
hog or wild boar, the original stock 9 f our domestic breed, the European hog, and the 
Chinese hog. 

7275. The common hog it found either in a wild or domestic state, in almost all the temperate parts of 
Europe and Asia: but it is not met wUh in the moat northern parts of these continents. Itkls (bund in 
many parts of Anica. Mr. Pennant asserts, that the wild boar was formerly a native of this country, and 
hunted from the middle of November to the beginning of December ; and it Is asserted by Fits-St^ens, 
that the vast forest which in his time grew on the north side of London, was the retreat of stags, wild 
boars, and bulls. 

7276. The wild hoar is still found iu the forests of Germany, and in other parts of the Continent; and 

although now extinct in Britain, attars 
fi-om ancient paintings {fig. 898.) to navo 
been hunted by our ancestors. It feeds 
upon roots, acorns, and other vegetables ; 
it is generally as large as the domestic hog, 
and IS either dark grey or blackish, when 
Alii grown, and pale red or rusty brown 
when young. Between the bristles, next 
the skin, is a finer or soAer hair of a woolly 
or curling nature The snout is somewhat 
longer in proportion than that of the do- 
mestic animal ; but the pnncii>a1 difiercnce 
IS 111 the 8u;)erior length and size of the 

tusks, which are often several inches long, and capable of indicting the most severe and fatal wounds. 
I'hc hunting of the wild boar forms one of the principal amusements of the great in some parts of Ger- 
many, Poland, Sec. and is a chaitc of some difilculty and danger, not on account of the swiftness, but the 
ferocity of the animal. Wild boar.<), according to Buflhn, which have not passed the third year, are called 
by the hunters beasts of company, because previous to that age they do not separate, but foUuw their eom- 
mon parent They never wander alone till they have acnuireil siimciect strength to resist the attacks of 
the wolf. Those animals, when they have young, form tnemsclvcs into flocks, and it is upon this alone 
that their safety depends. When attacked, the largest and strongcbt front the enemy, and by pressing all 
round against the weaker, force them into the centre. 

7277. Of the tame hog, white is the most general colour ; but other colours arc often intermixed in various 
proportions. In some resfiects, the hog seems to form an intermediate link between the whole and the 
cloven.footed animals : in others he seems to oi'cupy the same rank between the clot en.footed and digitated. 
Destitute of horns; furnished with teeth in both jaws ; with only one stomach ; incapable of ruminating; 
and producing at one birth a numerous progeny : the union of these faculties confers on the hog a remark- 
able peculiarity of character. He does not, like other animals, shed his fore teeth ond put forth a second 
seh but retains his first set through life. 

7278. Hogs seem to enjoy none (f the pimers of sensation in eminent perfection Tliey are said to hear 

di*4tant sounds ; and the wild boar distinguishes the scent of the hunter and his dogs, long before they 
can approach nim. But so imperfect is their feeling, that they <uifrer mice to burrow m the fat of their 
backs without discovering any uneasiness, or appearing even to notice it. In their taste tliey show a 
singular degree of caprice. In the choice of herbs ilicv are more delicate than any other herbiferoiis 
animal, yet devour the most nauseous and putrid cairion with more voracity than any beast of prey. 
At times they do not scruple to eat their own young; they will even mangle infants out of desperate 
voracity. 5 

7279. Hogs are remarkable for the smallness qf their eyes : hence .a person whose eyes are very dimlniu 
tive, and deep sunk in Ins head, is said to be pig.eycd. The form of the hog Is inelegant, and his carriage 
is equally mean as his manners. His unwieldy shape renders him no less incapable of swiftness and 
sprightlincss, than he is of gracefulness of motion. His appearance is always drowsy and stupid. 
He delights to bask in the sun, and to wallow in the mire. An approaching storm seems to afibrt his 
feelings in a very singular manner. On such an occasion, he runs about in a frantic state, and utters 
loud shrieks of horror. Hogs arc infested with lice, and are subject to many disorders, such as the 
scurvv, scab, and scroftila The sow brings forth in the* beginning of the fifth month after conception, 
and sne has often two litters in a year. She generally produces a numerous progeny at a birth ; but 
her first litter is less numerous than those that follow. Hogs, when suffered to see Che natural term 
of life, live from fifteen to tliirty yea«s. Their size and strength continue to improve till they are five or 
six years old. 

7^. Tame hogs are eften very troublesome in cultivated grounds, ploughing them up with their snoutS| 
and thus entirely frustratinelhe labours of the agriculturist Worms, the wild carrot, and other roots, 
arc the objects of their search: The wild boar having a longer and stronger snout than the domestic variety, 
digs deeper, and continues liis Airrow nearly in a straight line. I'hc inhabitants of America find the hog 
very beneficial in clearing their lands of rattlesnakes and other serpents, upon which he constantly preys, 
without apparently suifbrlng any injury. 

7261 *rkehogis, in a very considerable degree, beneficial to mahkmd. His flesh is pleasant, substantial, 
and nutritious. It aflbrds numberless matcnals for the table of the epicure ; among these is brawn, which 
seems peculiar to England. Pork takes salt better than the flesh of any animal, and is, In cwnscquencei 
preserved longer, and always makes an important article in naval stores. The lard of the bew It essential 
to the cook and confectioner; it is used in various medical preparations, and is compounded by thejper- 
fUmer in top omatums. The br^tles are made into brushes, and are, moreover, of great use to the shoe- 
maker. Tn^e skin is worked into coverings for pocket-books, and other articles. 

The hog in BrUish farming is in general viewed as a subordinate species of live stock, and chtafly 
valuable as consuming what would otherwise be lost There are, boweVer, swine husbandmen who keep 
large herds to advantage, especially millers, brewers, distillers, and dairymen, to whom they are an ob|3ct 
of importance ; and return, for the ofthi they consume, a greater weight of meat, according to some double 
the weight, than could be obtained ftom cafttla In those parts where potatoes are raised as a (kUovr crop, 
much beyond the demand fbr them as human food, — as is the case in particular in IrelAid, and the west or 
Scotland, ^the rearing and feeding of awinc, the most of them sent to a distance in the state of bacon and 
pickled pork, is a branch of management on which great dependence is placed for the payment of their 
rents and other charges Thcproliflc nature of this aaimaJ, however, rendering it so easy to increase the 
supply beyond the demand, the price of swine fliah varies more than that of any other sort of butcher^ 
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. . M of grain, or such artidet as w^uld (wenrise go id waste about a farm. 

Since the erection of threshing machinos, a moeh $reatet qulfetetlty of light grain is beat ft-om 

the straw, than was gained when the flail was^mployed. To uihi^ extra quantity to advantage becomes 
an important concern to the occupiers of land ; and this writer^tnlnks that Che using of flt in raising and 
supporting swine Is by far the most profitable mode of coasunfing-an 'article, which, in other respectei U 
comparatively of little value. ^ 

Sect. I. Varieties of the Commtn Hog, 

7289. The doTMsticated European variety of the, common hog {Jig. 89^) is too well 
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known to require any de. 
scription. 

7381. The Chtrlbae hog {Jig, 900.) 

Is distinguished fi-on the common, 
by having the upper part of its 
body almost bare, its bcAy hanging 
nearly to the ground ; its legs are 
very short, and its tall still more 
disproiMirtionaicly sliort T^^ 
flew of this variety is whiter 
and more delicate. The colour 
is commonly a dark grey. It 
alMHinds in China, and is diflUsed through New Guinea, and many islands in the South Sea, The New 
Hebrides, the Marquesas, tiie Friendly and the Society Islands, possess thib animal, and cultivate it with 
great care, as it is almost the only domestic animal of which they can boast The varieties of hog culti. 
voted in Britain, are partly the result of climate and keep in the European variety, and partly the eflbcts 
of crossing with the Chinese. At the same time, it is only in particular districts that so much attention 
lias been paid to this animal, as to give rise to any acourato distinction of breeds; and nowhere has it 
received any considerable portion of that care in breeding, which ha.q been so advantageously employed 
on tlie other animals of which we have treated. Yet. among none of the varieties of those is there so- 
great a difference as among the breeds of this species, in re^rd to the meat they return for thectmaump- 
tioD of a given quantity of food. Some races can with dimculty be made fat, even at an advancM age, 
though fed from the trough with abundance of such food as would fatten any other animal ; while others 
contrive to raise a valuable carcass out of materials on which no other creature could subsist. 

73H.5. The Chinese race^ according to Cullcy, has been subdivided into seven varieties or more: and it 
woifid be easy to point out twice the number of as prominent distinctions among the sorts in tne third 
class. But such an atfectation 'Uf accuracy is as useless as it would be tedious. One genend form, 
appi*oaching to that of utlier animals kept for their carcass, ought certainly to be preferred ; and the 
stae, which is the other dibtmguishing characterUtie, must be chosen with a view to the food provided 
for their maintenance, and not because it is pos&ible to raise the individuals to a great, and probably, 
unprofitable weiglit Tiic fineness of the bone, and the broad, though also deep, form of , the Chest, 
denote in this, as in the other species, a disposition to make fat with a moderate consumption^ of food; 
and while it may be advisable to prefer the larger breeds in those places where Uhcou and flitches are 
in most demand, the smaller breeds arc mobt esteemed for pickling, and arc, beyond all doubt, most 

8 rofitable to those farmers who allow them little else than the range of the farm-yard and the oflhls of 
ic kitchen. 

7S86. The Berkshire breed {Jig. 901 ) is distinguished by lieing in general of a tawny, white, or reddish 
90 1 colour ; spotted with black j large ears hanging over the eyes ; 

thick, close, and well made in tiie body ; legs short ; small in 
the bone ; having a disposition to fatten quickly ; and when 
well fed, the flesh is flne. Berkshire has been long famous for 
its breed of swine, which, as it now stands, is, in the third 
class, in point of size, excellent in all respects, but particularly 
as a cross for heavy, siow-feeding sorts. It has extended itself 
from the district from which it takes its name over most parts 
of the island ; is the sort mostly fattened at tlie distilleries ; 
feeds to a great weight ; is good for either pork or bacon ; and 
is supposed by many as the most hardy, both in respect to their 
nature and the food on which they are fed. 

7^87. The Hampshire breed {Jig. 908 ) are large, longer in the 
body and neck, but not of so compact a form as the Berkshire ; 
they are mostly of a white colour, or 8pottc<i, and are well disposed to fatten, coming up to a great weight 
when properly managed in respect to food. Lawrence says they arc generally dark spotted, some black, of 
902 a longer and flatter make than those of Berks, ears more pointed, 

head long and sharp, resembling the Essex. 

728H. The Shropshire breed t** another large breed of hogs, which 
are found valuable where the keep is in sufficient abundance for 
their support They arc not so well formed as those of the Berk, 
shire kina, or equal to them in their nhsposition to fatten, or to be 
8up|)orted on such cheap food. The standard colour of this breed is 
white, or brindled : Shropshire has long bred stores for the supply of 
the London feed^'rs, and of the Essex farmers, who thus turn their 
clovers to the mo&t profitable account. 

7889. The Glowestershire breed is likewise a larger breed, but in. 
ferior to either of the above, being tall and long in shape, and by no 
means so wCil fonned. The colour is in general white. It has two wattles hanging flrom the throat 
789(X l%e knxfiankhire breed {Jig. 90a) is also a large uscAil breed, but perhaps without possessing any , 
— . r those that have been described above. 
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advantage over l 

7291. The Rud^ick breed is a large kind of swine, which the au. 
thor of the Survey of Middleae* says is the largest in the IslancL 
met with at the village of that name, on the borders of Sussex and 
Surrey. They feed to an extraordinary site, and weigh, at two 
years old, nearly double or triple the usual weight of other sorts of 
nogs of that age. As larae breeds pay the fanners best in many oases, 
such a breed deserves Ih be attended to in the sybtem of hog ma- 
nagement 

7892. The targe wotted lVt/>um breed is a breed introduced by the 
late Duke of Bedfbrd, being large in size and of various cdotirs. 
It is a hardfC-well formed, prolific sort, rising quickly to a large 
weight. 
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*** 7 X 5 ." The iforthamptonshire breed vim tbnribriy a handsome, llght.earcd, white, deep-sided pig, with 
middline bone, and quieh of proof: the breeders have since tried the new Leicester. 

729fi. The LeiccstershirSb^cd injh^original stock, large, deep, and gataided, light-spotted, with 
rather handsome head and ears. The Hakewell variety has much (ocrit 

7297 The LtneeJnskfre breed was formerly lieht-colourcd and white, like those of Northamptonshire, 
many of them haVtng curled and wooly ooatl » They are mlddle.sizcd, qulck-provlng pigs. 

7298. The Norfolk breed ia a small, short, up-eared porking sort, various in colour, white, bluish, 
striated, generally an inferior kind, which it would be to the interest of that great com county to im- 
prove ; they arc. however, of a thin-skinned, qulck^proving kind Rut in the vicinity of Lynn, and 
generally on the Lincoln side of the county, there is a uirger spotted variety ol very good form and quality, 
which should be encouraged. ^ ^ * 1 ..* . u i- 

_ - .... ...... This is a small, delicate, white pig, which has for many years had great 

reputation ; and at this time there is not only a strong prejudice in 
their favour in their own county, but they have many advocates out 
of it. They are shorter and more pug-lormed than the Norfolks, and 
by their di&h-face, and pendent belly, it may be,supposod tJiat the 
variety proceeded originally from tJie white Chinese. Some of Uio 
Suffolks (ire very handsome, and very regularly shaped. 

7d00. The Essex heed arc uii-earcd, with long sharp heads, roach- 
Uickcd, carcasses flat, long, and generally high upon the I^, bone not 
large, colour white, or black and white, bare or hair, quick feeders, 
but great consumers, and of an unquiet disposition. 

7d01- The imalf, white, English hired is met with in many districts ; 
it is of a white colour, thick, compact, and well made in the body; 
short in the leg ; the head and neck ivell formed, and the ears slouch, 
ing a little downwards. It is well disposed to fatten, and perfectly hardy. It prevails much in the 
northern ilietricta ...... . , . . . 

7302. Su/ing.tailcd breed. This is a useful sort of the smaller kind of hogs, hardy in its nature, and of 

considerdtfle weight in iiroportion to its size. g 

7303. There are many other varieties and subvarieties 111 England which it is unnecessary to notice hers^ 

Donaldson remarks, that the Berkshire and Hampshire hogs are the largest ; but that it is most probably 
Irom the Berkshire stock that the greatest number of the varieties of the country liave siirung. * 

7.304. Of the Highland breeds, that of the Hebrides, supixiscd by Dr. Walker to be tlio original, is of the 
smallest size, neither white nor yellow, but of a uniform grey colour, and shaggy, with long hair and ' 
bristles ; they graze on the hills like sheep ; their sole food is heriiage and roots, and on these they live 
the whole year round, without shelter, and without receiving any other bustenanre. In autumn, when 
they are in the best order, their meat is excellent, and without any artiflcial fiHMling ; but when driven to 
the low country, they fatten readily, and rise to a eonsidcrahle bulk. (IValket ’s Hebrides, vol. ii. ji, 17.) 

Ill the Oiliney islands they arc commonly of a dark red or nearly black colour, and have long bristles, with 
a sort of coarse wool beqeath them. 

7305. The old Irish breed arc a long-logged, thin-sided, lank, haggard, unprofitable sort of swine ; but 
where they have been crossed with the Berkshire, they are considerably improved. 



SkCT. II. breeding and Rearing tf Swine. 

730G. Tn the breeding of swine, whatever be the variety, the most perfect ajid best 
ibrmed boar and sow should be chosen, and a due regard paid to their a^>, time of 
copulation, period of gestation, farrowing, castrating or spaying, and weaning. 

7307. Tn choosing the boar and sow, regard must be had to their size, as well as perfection of form. 
Where food is abundant, or the object of the progeny is the production of bacoh and flltcbc'^ the larger 
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much inclined to obesity. To check this tendency, some allow them to breed five times in two years. 

7308. The age qf the boar should not be less than a year, as he will then be at his Aill growth ; nor that 
of the female less than ten months. They may be used in breeding for three or five years, and then fed 
ofl‘for the shambles. 

7309. The period qf gestation in swine is about four months, so that two litters may be easily produced 
in a year, five in two years, or ten in four years. 

7310 The best times for coptUation arc November and May; because then the progeny are brought 
forth in mild weather, and when green food is to be had. They should not be allowed to farrow in winter, 
ns young pigs arc exceedingly tender, ahd can with difficulty be preserved in very cold weather; nor at a 
time when food is scarce, as is generally the case upon corn farms in summer, if the stock of ih^ ti 
large. When the object is suckled pigs for the shambles, copulation should be so contrived as to produce 
parturition at all seasons. # 

7311. The ttsvMl produce is from about eight to ten or twelve pigs in the large but more in the smaller 
breeds, which In general bring the neatest number, and the most early. Twenty swine are estimate to 
bring at an average seven pigs and a half each for their first litter : but the number varies much, and 
many young pigs arc lost soon alter their birth by the unkindness of their dam, and by casualties, to Which 
they arc more exposed than most other young animals. 

7912. Tfie pregMiU swine should be separated fVom the herd some time before she is expected farrow, 
c.irefuny watched, and littered with a small quantity of dry short straw. Too much straw is iitoproper, 
both at the time of farrowing, and for a week or two afterwards, as the pigs arc apt to nestle bcncatn it 
unficrceived by the sow, and arc thus in danger of being smothered when site lies down. A breeding sow 
should be well fed, particularly wlrcn nursing ; and it is advantageous early to accustom the pigs to 
from a low treukh on 'milk or other liquid food, mixed with meal or bran. Such of the xdgs of both sexci 
as are not to be Kept for ftreeding are usually castrated or spayed when aMlut a month Old, and the whole 
may be weaned at the end of six or seven weeks. 

7313. The food allowed to growing sw.ne depends In almost every case upon the elrcumstancef of their 
owners ; for, as already observed, it is a doub(#l point whether swine will pay when all ^elr foq^diotfi in 
rearing and fotting is to be purchased. The cottager’s pig must be contented with the scanty offiils of hhi 
kitchen and of his dairy, the produce generally of a single cow ; towards the end of autumn a feWlHitidoes 
are added for the purpose of preparing it for the slaughter, and perhaps a little meal is mixed wlfin boil^ 
potatoes fbr a week or two before. Such pigs, however, often thrive amazingly, make themselves mode, 
rately fat, and form a most valuable addition to the winter stores of their owners. In the south.easteni 
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'"SgCT. ill. Fattening ef Swine. 


7315* Thefe^Uming ayetem ^rearing and fattening smne on an farm la yecom- 
mendod bf a wHtepln l£e Farmer's Magaune. 

*!StB. Vpon a Mgajdrm eonaistlhg of three hundred acres, whereof two hundred are hefrt under the 
plough, hehLOf o^mltni that a conaiderable sum may be annually gained from keopifrg awino, lliere the 
management arranged iipa systematic manner One main advantage of such a branch of ci^ai economy 
arlaet from little ot no camtal being required to carry it on, while the trouble and outlay htteodiug it 
soarcely deserve notice, with the addition of one acre of broad clover, and one acre of tares, for the 
summer and autupin months, and the like extent of ground for turnips and yarna during the Winter and 
spring montha, thu atock of swine may be amply supported 

7317. tVeretm hrcedtng sows kept on a farm of the size mentioned, and their produce reared by the 
farmer, it may be calculated that forty swine, weighing seven or eight stone each, would be annually ftxl 
off, in the month of January and 1 ebruary each year, the time wnen poik is most m demand. That 
such a number of swine Cqn be supported and fed upon the offals of a threc.hundred.acre farm, and the 
other auxiliary articles spedhed, may be pronounced a certain fact 

7J13. The tkseds he recommends are the hardy smaller sized varieties ; because he haa found that such 
breeds will thrive ahd^mw fat where larger and finer breeds would starve 

7319. The mode qf mtnagenient Is, that a boar and two good sows ot a proper age should oonatantly be 
kept, and that one young sow shall annually be reared, in order to supply the others when they pass 
minurity He would ( .ist ofl the oldest sows, i e feed them when they arrive at three years of age, 
which, of course^ would cause f<nir sows to be in hand at one time These annually would produce more 
than the forty pigs which arc to be held on , but the remainder might be sold as they arc weaned, there 
bdng a regular and steady demand in most parts of the country for young pigs He lias for a number of 
yeaM kept a stock of swine in the way recommended They go at large in the court or yard belonging to 
the farm, and receive a feeding of offhl gram in the morning, and of yams or tqrnips in the evening, apd 
the meat fed m this way has const mtly drawn the highest price They get also the dish-wa^hings of the 
house, any milk or whey that rcm^iins unconsuracd, and have the dunghill to roam upon, where perhaiw 
more food is to be gathered, especially if the horses are fed upon unbroken grain, than is commonly 
imagined It will readily be concluded that, under this mode of management, the latter end of summer 
and the harvest months is the critical period for carrying on a stock of swine During these months 
Wttle threshing goes forward, and horses seldom receive any corn for aliment , hence all that can be don* 
•latently attempted is to keep the animals in a growing state, and pretiare them for fattening cleverly, 
vfhen food of a more nutritious quality can be procured Clover and tares will do this effectually, the 
last particularly so when in a podded state Turnips ean also be got by the end of September , and it 
must be recollected, that through the summer months a considerable quantity of milk and whey can be 
given, upon which sw.ne will be found to thrive heartily He docs not know a more beneficial stock upon 
a farm than swine, so long as the quantity kept is in proportion to the ext( nt of ofials about the premises 
The other articles recommended arc merely meant to render the consumption of oflals more beneficial, to 
can^ on th«stock at periods when such offals are scarce 1 he charge ot attendance is very small , Indc^ 
the benefit gained by the dunghill will more than compensate the expenses incurred, lo make as much 
profit from aattlo or sheep requires a great advance of money , but in the article of swine hardly any la 
necessary, while the most part of the articles consumed cannot, in any other way, be converted to such 
beneficial purposes ' 

7Sw. Injattemng for bacon and fiitches, the larger breeds arc chosen : and in breweries, distilleries, 
cileries, and dairies, ted on grains, oil cake, and milk , but where arable farmers keep swine of this de. 
senptiOn, as is the practice in some of the western counties, the method is to rear chiefly on raw potatoes 
and Swedish turnips, and to fatten on these roots, boiled or prepared by steam, with a mixture of oat, 
barley, or bean and pea meal. Their troughs should be often replenished with a small quantity of food 
at a time, frhd kept always clean , and their food changed occasionally, and seasoned with salt If proper 
care be taken, says a late writer, a feeding pig should not consume more than six Winchester bushels of 
oats made Into meaL It ought to be shelled before it is ground, toe same as for family use, but need not 
be sifted, {ttender^m's Treatue on Swtne, p 26 ) 

7321. Infattmg svcktng pige, all that is requisite is to keep the motlwr well lodged and nourished 
Weaned pigs when to be mted are kept constantly on whey, or skim^milk^or buttermilk, with frequently 
an addition of peas or beans, or barley .meal Such good keeping not only makes them increase rapidly 
in size, but renders them fit for the butcher at an earl) age « vine are sold to the butcher at diffbrent 
ages, lund Under difibrent names , as pigs when a few wc^a old , as porkers at the age of five or six 
jBOfitbx 1 xnd te full grown hogs at from eighteen months to two years old The voung pigs are commonly 
rdfMted whole: xbe porkera arc used aa fresh or pickled pork , and the frill grown hoga arc for the most 
p^oonvArtea Into bam and bacon The demand for porkers, which for London in partmular is very 
greai^afid which continues almost throughout the year, la chiefly auppUed from the dalriea within reach of 
Uiat idetrQcnUsr 

Sect. IV, Curing of Fork and Bat^ ^ 

799^. JTie cimng trr pickling tf pork is carried on to a considerable extent at many of 
om‘ sea-ports. 

^7^^ ^thee \sthcviln pieces, and packed in caaea of^kita madd for the purpose, containing from 
doe tr " - ^ weikbt. flalt la dissolved in water till the mixture be strong OTough to swim an eg a . 

dt la i 4, when cold, pouted upon the pork i wfaSnxhe end of the caaic la fixed in, the arti 

la ready fiMistesg sent to market Henderson, a^te writer, haa given particular dirccUona for the curing 
of bacon, fliiillaed updfr a lopfl course frf expenonce, which, therefore, deaervea to be more generally 
knewiK t 
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7328. In mMtaMr ^ ^ivAir, vhat hidcsi you pigy fiA;|p 

or hoakdifpllllvthmiima^i^icm other, Ai^djfvingaatfhm 

ing ttwith prhMea maunor «lth tho «d4| 
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flavour, and makeli it more luicy. Let them lie in thu afatfl ahrat' a «oel[/tnini''MiM 
VDdennost, givltlfr them a (teah aalUng; after lying two or ttar^ w^ka1pngthr> tbOy 
dry In some chimney, or emokc-houae ; or, if the cmier ehooscs, he may.tiini them' 
giving them any more ealL in which state they may lie ^r*a month oftwo With^ 
until nO has cflhvouionee for drying them. Henderson practised for many jreaiH the fii 
flitches and hamt through the, country to farm-houses, and used tohang them lif thdrc 
parts of the house to^dry, some seasons, to the amount of Ave hundred carcasSosi tnw 
was Attend with & number of. inconveniences, and therefore heinvonted a smokln^L.., 

7^7- Henderson'*s^nnokine^house Is about twelve feet square, and the walls 



nil found 

^ ofl e 


of these hiitt requires' six Joists across, one dose to each wall, the other four lai^asundw, at propeir 
tances.\jro r^ive flve rows of flitrliea, they must be ^id in the top of the wall ; a piece of wood sti 


of it wifl hoia tWenty<foUT flitches in a row, and there will be five rows, which will contain one hundred' 
and twenty flltclxesj as mAny hams may be hung at the same time above the flitches contrlv^''ln the hdit 
manner ^ can. The lower end of the flitches will be within two and a half oe three feet.of the .floor, 
which mint be covered flve or six inches thick with sawdust, and must be kindled at two dihtont sideA; 
it win bum. but not cause any flame to injure tlic bacon. The door must be kept close, ami the hut miut 
have a small hole in the roof, so that part of the smoke mpy ascend. That lot* of bacon urn hams will be’ 
ready to pack up in a hogshead, to send off in eight or ten days, or h little longer, if requimd, udth very 
little loss of weight Alter the bacon is salted, it may lie iii the snlt-house as described, until an o^er u 
received, then immediately hang it up to dry. Henderson found this smoke-house to be a grUbt savih^- 
not only in the expense and trouble of employing men to cart and hang it througli the count^, but It did 
not lose nearly so much weight by this process. 


m Sw(ne, p. Sd.) 

Sect. V. Diseases of" Swine* 

7329* SuirUs. are subject to various diseasesj but according to Lawrence they are not 
easily doctored. 

7390. Th^ are subject, he says, to nox or measles, blood striking, staggers, quincy, indigeitioti, catarrh, 
peripneumhnia, and inflammation of the lungs called hcaviiigs. When sick, pigs will cut, and they will 
take medicine in their wash ^ when they will not eat, there is no help for theia As aperients; cleansers, 
and alteratives, sulphur, antimony, and madder are our mrand spcciflcs, and they are truly usefUL As 
cordials and tonics, treacle and strong beer, in wann wash, and good peas and })o11ard. In the mcasfos, 
sulphur, &c. and, if the jiatieiit require it, give cordials now 'and then ; in staggers, bleeding, fresh alf; , 
and perhaps nitre ; in catarrh, a warm bed, and warm cordial wash ; and the same in quincy, bi iiiBaitf -' 
mation of the glands in thelhroat If external suppuration appear likely, discharge the matter i«hen' 
ripe, and dress with tar and brandy, or balsam. The neavings or unsoundness of the luugs in pigs, like^ 
the unsohndness of the liver in lambs, is sometimes found to be hereditary ; there is no remedy. This 
disease in pigs U often the consequence of colds ftom wet lodging, or of hasty feeding in a poor state; ill 
A certain stage it Is highly inflammatory,,and without remedy. Unction with train oil, and the intern^ 
use tff It, have been sometimes thought beneficial. 


• Chap. VIII. 

Of the Goat, Bahlnt, Hare, Dormouse, Deer, and various other Animals, that are or ma^ 
hfsuljected to British Agriculture* 

7331. The goat (C^lpra uS'gagrusX.,^. 905.) is a native of many mountainous parts , 
905 of Europe, Africa, Persia, and India ; hb dcmie8*> 

ticated throughout Europe, feeds on bnllidhcs of 
shrubs, on lichens, hemlock, &c. ; is self}onP des&tute 
of horns, of active habits like the deer, trsacherotis, 
petulant, roaming, and lascivious ; gravid four 6iont|i$ 
and a half, brings from one to two aib a births and. 
lives ten or twelve years. The female "will allow, 
itself to be sucked by the young of various oth^. 
animals ; and a foal which has lost its. mother has' 
been seen thus nourished by a goat; whi^, % ' 

to Cadljtate thh process, was placed on a 
attachment be^een the nurse and foal 
strong and natural : in itg internal structure, it ^ 
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treraely resembles sheep, but is fhr superior to them in alertness, sentuuent, and iiitelli> 
gence. The goat approaches man without difficulty, is won by kindness and capable of 
attachment. The extremely unpleasant odour attending these ammals is, supposed to be 
beneficial, and horses appear so much refreshed by it, that a goat is, on this account, often 
kept in the stables of the great. It is a singular local peculiarity, that ih J^ngora onl), 
the animals of the Capra, 0\is, and Xepus tnbe, have4ong soft silky l|eir. 

73IJ3. Angora goat^ a native of Turkey, is chiefly valued for its exquisitely fine hair down, which 
grows under its coirsc hair, and of whii h the Cashmere sh iwls arc manufactured. 1 he down is obtained 
by gently combing them A considerable number of this brped were imported into Franca flrom Persia, in 
181 ), and stationed at St Omers, with a view to their mcre-ise, and the establishment of the shawl manu. 
facture. The kids of this flocK arc said to be abundantly covered with down and hair, and superior 
in strength and ajipearanee to indigenous French kids of the simc age It is a common opinion, that the 
down of this goat degenerates when the animals me removed from the pasturage of Angora , but this is 
likely in part to arise from the neglect of cleaning and washing them, which at Angora is so assiduously 
attended to By a late Keiiort of M Ternciux to the Pans Agricultural Society, the Ireiieii Angoras 
have increaseil in number, and prosper equally with the native variety 

I he Syt tan goat (Jtg 90o ) is remarkable fur its i>cndulous ears, and is common throughout the 
F^st, III Lgypt, and on the coast of Africa It has likewise been 
introduced into Sicily, but can only bc kept in health in very 
waim Mtuationa 

7)d4' r/ie i hamate goat, a native of Switzerland, is a species of 
antelope, and will bo afterwards not c d 
7 k35 Iht goats qf fl ites are eeiuralY white, and are both 
stronger and larger than those of other hilly countries. JThcir 
ficbh IS much used by the inhabitants, and often diied and salted, 
and substituted for bacon, llie skins of the kids are much 
valued for glo\ ts, and were formeily employed m furniture, when 
painted with rich colours, of which they are particularly capable, 
and cinbellished with ornamental flowers, and works of silver 
and g dd. The goat m ly be of some advantage in rocky barrete 
louiitriea, where nothing else can get a support for life. Ibcy 
will climb the steepest rocks, and there browse upon briers, 
h( atht'aiid shrubs of various Kind«, which other creatures will 
not tistc of They will feed on grass in pastures , but, as they 
love biowsing on trees much better, great care should be taken 
to keep them from valual It planUtions 

7736 TAeptoduct qf iht go/ti, flroin which adv intago is chiefly obtained, is the milk, which it vields in 
large qu iiitities, and whuh is accounted the best milk of all an uuK I hey mix this and cows’ milk 
together in some parts ol the Kingdom, ind a very v iluible cheese is m ido from it Besides this, the kids 
or young goats are very flne food, and the best kinds bring forth two or three at a time, and that twice a 
yeir 

73 17 Goat t haii is also valuable , it may be sheared as the wool from sheep, and is excellent for making 
ropes that are to be used in the water, as they will last a great while longer than those made in the com 
mon way A soit of stufl is also made of it in s me places 

7^18 rh saet <f Vc ^ at is also in gre at esteem, and many ( f the inh ib tants of Caernarvonshire kill 
thorn merely for the sake of their fat, which m ikescandlcs of i su] cnor quality to the common Of their 
horns excellent handles arc m idc lor tucks and penknives I he skin is pecufiarly well adap^ for the 
glove innnuflK tory, efi|)cei illy that of the kid, as it takes a d>e lietter than any other skin The old skin 
IS also ot Bleat use, being preferred to thit ot the sheep, and the flesh alf rds a ehv.ap and plentiful pro 
vision 111 the winter months, particularly when the kids ire brought to market ihe haunches ot the goat 
arc frequently salted and dried, and sup^ ly all the uses of bacon this by the Welsh is called coch yr vfdcn, 
or hung venison 

7339 r/u kind of gdats for k tpmg to adiantage should be chosen in this manner —The male 
should have a large body, Ins hair should be lung and 1 is legs straight uid stift, the neck should bc plain 
and short, the head small and slender, the horns large, the eyes prominent, and the beard long Ihe 
fenvde should have a large udder, with large teats and no horns, or very small ones Croats should be 
kept in flocks, that they may not straggle , and they should have good shelter both in summer and in 
winter, the heat and cold being both prejudicial to them, and coupled in December They should have 
n ) litter in winter, but only a )>aved floor kept clean ihe kids arc to be brought up for the table in the 
same manner as our lambs are 

7340 7 At CosAwcrc sAritf / goo/ has been succeshfully introduced into Fngland, by C T Tower, Fsq of 

Weald Hal\ F.SSCX , and as that gentleman by this time must liave some of his flock to disixise of, wc think 
their introduction among cottageis for their wool, and also, as suggested {iiatd Mag vol v p.532), lor 
their milk, a fair subjee t for some of our female readers to speculate on. 1 his variety of the common goat, 
or probably it miy be a distinct species, is a fine looking animal, and would be very ornamental in a park, 
on a ruin, on the roof of a cottage, or m a churchyard It would also bc very pleasant to have a home 
made Cashmere shawl Wc shall thcrclore give all the information we can on the subject from Mr Tower’s 
account, as published in the last volume (xlvi ) of the 1 ransaetions of the Society of Arts Ihe Cashmere 
goat was brought from Persia to France during the time ot Naiioleon. and under his patronage, by the 
f eldirated M 1 erneaux, in 1823 Mr 1 ower, happening at that time to'lie in Pans, purchased four of tnom, 
two males and two females, and succeeded in conveying them safely to his residence in l!.8sex. 1 he soil of 
the park at Weald Hall, where they have been kept ever since, is moist, and the situation is much exposed 
ihe animals have, nevertheless, continued in hca «h and multiplied rapidly , so th*it hu present flock 
consists of twenty^veu, including the four original ones Of these latter a polled female, which was old 
when^urchased by him, has every year produced at least one kid, and has twice had twins ihose indu 
vuluals of whiob the horns cross are in Persia esteemed the beat, and one of Mr lower a last year s kids 
has this pccMlianty lliey show no impatience of cold, and are very healthy, requiring only the occa. 
sionai smter of a shed, in very rough weather In spring, summer, anilautuinh, they graze like sheep , 
and ddffilig wii^r liavo been Jed with ha) , and refuse vegetables f^rom the garden , but their favourite 
food Jia^porse ( iTtex curopee'a), which they devour eagerly, without being annoyed by Its pnckles They 
domi^ wning plantatioii8,cbut not more than other goats or deer will da 1 hoy brera early , three 

of Mr Tower s goats thu year produced kids before they were themselves a twelvemonth okl A few 
iiroduce brown wool , but that of far the greater proportion of the goats is white, and this latter Is more 
valualile than the other The coat is a mixture of long roan# hair, and of short flne wool this latter 
liegins to be bose early in April , and is collected easily and expeditiously by combing the animals two or 
thrw times, with such a comb as is used for horses manes A good deal of the long hair comes off at the 
aaroa time, but the manufacturer has found no difficulty imseparatmg it The produce of a male is about 
four ounces, and of a female about two ounces Iwo pounds of wool as tt comes off the goat’s back may 
bc estimated tomake one shawl, fifty four iflcbei square It wJU therefore require ten goats, male and 
female* to ftirnulk materiali loi^one shawl Mr lowee hat this year had three shawls nude of bis uool* 
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one of whkib ww examined by the committee of manufacturert. The ram was spun by Mewn. Pease, 
of Darlington, and was woven by Messrs. Miller and Sons, of Paisley. Mr. Tower’s shawl was oon^Mred 
with one made in Scotland, of French shawUgoat wool, to which it was evidently far superior. It was 
also compared with# shawl of M Temeau's own make ; and was considered by vei^ competent Judges 


7341. rabbit (Ldpua Cuniculi^ L>,Jtg» 907.) is indigenous in most temperate 
climates, but i|pt so far to the north as the hare. 


907 7343. In a wild ttiate it forms long winding burrows ; keeps its 

K / hole by day : feeds morning, evening, and night on vegetables 

\t; ^ ~ grain ; is the prey of hawks, badgers, po^ats, and caught 

/ML ^ ~ by ferrets ; gravid thirty days, brings ftom four to eight young, 

five, and sometimes as many as seven times a year. The varieties 
___ 7m ^ common in Britain are the white, black, variegated, and silvery, 

grey. Tire hare and rabbit arc distinguished (Tom each other' 
externallj^ chiefly by the proportional length of the hind legs to 
that of the bark, and in the oars of the hare being longer, and 
w - those of the rabbit shorter than the head. The haunts of rabbits 

are calleil warrens ; which are most numerous in the sandy soils 
of Norfolk and Cambridgeshire. They sometimes extend to 2000 or 3000 acres, and many have been 
hitherto considered to ray better in that state than in any other. Arthur Young, however, has shown in 
his Survey of lAncolnahirey that though a ralibit warreji may afford a high interest on the capital of the 
occupier, yet the rent it aflbrds to the owner of the soil is less than woukl ultimately be obtain^ by plant- 
Ing or breaking up, and laying down with chiccory or some other suitable herbage plant. In the mean 
time, as they continue to exist, and are subjected to a kind of management, we shall submit a short 
outline of it under the heads of extent, soil and situation, fencing, stoclang, breeding, rearing, and pro. 
duce. Afterwards we shall take a view of the mode of managing rabbits in hutches. 

73431 The exteiit of warrens varies ft-om 100 to 3000 acres, but a convenient size is considered to be 1500 
or 2000 acres. The soil and situation should be dry, sandy, warm, and poor ; rich grass or herbage being 
found to produce a scouring, which sometimes carries off the greater part of the stock. Warrens are 
generally enclosed with walls either of stone or turf, an essential addition to the latter being a coping 
of Airze, reeds, or stiff straw. Falhig is used in some places, but a brook is found insuflideiit, as the rab. 
bits have been found to swim across. 


7344 Warrens are qften stocked by nature, and all that art has to do in that case is to protect the pro. 
duce ; but in some cases they are formed on ground where rabbits do not exist naturally, or where tney 
exist it is considered desirable to change the breed. * 

7345. In stocking a warren^ whether the surface be flat or hilly, artificial borrows are sometimes made, 
to reconcile the rabbits to the ground, Xnd to preserve them from vermin, until they have dime to iftake 
their own burrows. These areoorod with an auger of a diameter large enough to make a burrow of a 
sufficient width. Tn a level warren, these augers may, from time to time, be found useful in forming 
such holes. They, however, in most case.s, are capable of making burrows for themselves Some warren 
lands are stocked m the pro^rtion of three couple to an acre; while in others it is In a considerably 
larger proportion. In Lincolnshire, one buck or male rabbit is said to be sufficient for one hundred does, 
or females: but this is certainly a much larger proportion than m most other districts. On the wold 
warrens of Yorkshire, according to Marshal, one male is considered sufficient lor only six or seven females, 
and the nearer they can be brought to that proportion the greater the stock of >oung ones that may be 
expected, it being the nature or economy of the males to destroy their young, especially when the proper, 
tional number is too great. 

734(>. The varieties employed as stock for warrens arc the common grey and silver grey breeds ; the 
former of which is found to be oonsiderably more hardy and much better for the purposes of food; but 
the latter has greatly the advantage in the value of the skiix Till lately, the common grey rabbit, pro. 
bably the native wild rabbit of the island, was the only species. At present, the silver.liaired rabbit is 
sought after, and has, within the last few years, been introduced into most warrena The skin of the grey 
rabbit is cut ; that is, the wool is pared off the pelt, as a material for hots ; whereas, that of the silver, 
haired rabbit is dressed aa for , which, it is sajd, goes principtilly to the East Iiplica The colour is a black 
ground, thickly interqicrsed with single white hairs. Thu skins of this variety sell for about four shlUmgs 
a dozen more than those of the common sort ; a sufficient induncment for propagating it in jmferenee to 
the grey breed. • 

7347. The rabbit begin/ to breed at an early age, as at eight, ten, or twelve months, going only about 
thirty days with young, the young being little more than throe weeks old before they apfiear from the bur. 
rows, during which time they are suckled twice in the day by the mother. It is, therefore, evident that 
they may breed seven times in the course of the year iimlur good keep, as the does take the buck almost 
immediately after producing their young. In warrens that arc enclosed it is, however, said that they 
seldom breed more than two or throe times in the year. 

7348 The management a rabbit warren is a very simple business. Birds and beasts of prey are to be 
kept off by taking them in traps ; dogs and cats kept off, and rats, moles, mice, and other vermin destroyed 
if abundant or troublesome, Man himself is to be guarded against in some situations. Additional food 
is to be supplied in the whiter season, when the weather is severe, such os flue green hay, saintfoin, clover, 
turnips, and others of the same sort, ^hich must be distributed over the warrens. It Is supposed that 
turnips answer the best in deep snows, as the rabbits can discover them by the scent. This sort of food is 
given in the quantity of two or three large cartfols to a thousand couple per day, and one kiod of hay in « 
the same time during a storm. Jt is likewise sometimes the practice to distribute billets of new cut ash 
boughs, gorse or whins, and olincr similar woods in the warrens, the bark and other parts of which ig 
eaten, by which the proportion of hay is lessened in a <x>nsiderabie degree. In great snows it is necesjkr]^ 
to dear It away from the ditches or fences to prevent the rabbits from getting over them. 

7349. This sort of stock is mostly taken by nets or traps, set in the form of a fold between the places 
where they run ana those where they feed, the rabbits being hunted into them as they return fVom feeing. 
Sometimes they are taken by ferrets and terriers. The wold warreners, Marshal says, have thrqp ways of 
catching their rabbits with fold nets, with spring nets, and with types, a species of trap. The fold nets 
are set about midnight, between the burrows and the /ceding grounds, the rabbits being driven in with 
dogs, and kept enclosed in the fold until morning. But the spring net when used is, he believes, generally 
laid round a haystack qr other place where rabbits collect in numbers. It is added, that the trap is a 
more modem invention^ It consists of a large pit or cistern, formed within the ground and covered with 
a floor, or with one large falling door, having a small trap.door towards it%cenlre, into which the rabbits 
are led by a narrow mouth, lliis trap, on its first introduction, was set mostly by a haystack, hay being 
at that time the chief winter food of rabbits, or on the outside of the warren wall, where rabbits were 
Observed to scratch much, In order to ihake their escape. Since the cultivatioh of turnips as a winter food 
for this ip^es stock has become a nrartice, the situation of the trap has, he says, been changed. Turnips 
being cultivated in an enclosure within th|e warren, a trap 4 h placed within the wall of this enclosttfe* For 
a nlAt or two the moalhiileft and the trap kept em’^ered (with a board or triangular rail), in order 
to give the rabbite leave to retreat 

7359. The 'annuat produce per acre kf mostly estimated at fVom three Or four to eight or ten couple. 
Yielding a profit of from eight to ten, Or even ^ecn shillings, wher^ they are conducted under a good 
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«ntem of management The produce ii the largest on new lands, howerer, much of the profit must 
always depend on situation, so as to be near good markets These animals are in what Is termed season 
from the end of October to the beginning of January, in which period the best skins are produced of 
course a large proportion of them is Lill^ in this short time 1 he farmer often sustains great loss In 
what by the purchasers are called half skins, quarter skins, and racks, sixteen of which are only consi. 
dered as a whole skin The rabbits are dispos^ of by the hundred, six score couple being considered aa 
an hundred. « ^ 

73 >1 The bteethng and rearing of tame rabbits Is carried on in hutches or stores of boxes placed in 
sheds or apartments of any kind secure from vermin We shall give a view of the practice as to rabbitry 
and furniture, varieties, breeding, feeding, ^iid produce 

7352 The t abbit house should be particularly drv and well ventilated, as these quadrupeds are very sub- 
ject to the rot and to liver complaints like sheep 

7353 The huts or hutches {Jig 908 ) arc boxes or chests, eighteen inches or more high, and from two ind 

90tt a half to three feet wide, generally divideil in two {a and A), and tlie rooms 

thus formed communicating by a bliding door, the use of which is to confine 
the rabbits in the inner Uivibion (o), whilst the outer, which has a wire do<w 
{Jig 909), IS cleaning Generally these 
hutches arc placed in rows above each 
other igainst one side of the rabbit-house, 
and sometimes they are pi iced in the opt n 
air against a wall, within a wired or netted 
enclosure Sometimes they arc r qcd 
along the floor, but the neatest mode is to place them on brackets 
round the room, or on stands aliout three feet high on the floor In 
both these cases it is to b( understood that they are not allowed to run 
about the rabbit-room, the use of whuh is solely to cpilosc ind piotect 
them in an atmosphere of inmlerate temperature, apd to contain a bin 
with corn, a truss ot clover hay, and any such food as sheep will live 
and thrive upon I he utensil for feeding rabbits so hutched is simply a trough (r\ which may be formed 
of pewter, very hard wood, earthenware, or cast iron, as rabbits are very apt to gnaw them , and it should 
be divided on the surface erossw lys every four or six inches, to prevent the m from scratching and throw- 
ing out their com Some add a small rack lor their clover, but that will not be lost if given on the floor 
in small quantities 

7354 Ihe rabbits of the Angola breed yield in Normandy a wool which serves as a primary material in 

several considerable inanufae tures It is used alone, and also mixed up with shteps wool and lotton 
The rabbits are found to dcli{,ht more than any thmg in the leaves of the Robinm psehd ^cXtia, and as 
this plant grows on common sandy soils, it has been proposed to cultivate it tor the sake of these rabbits. 
\Cou to ^ard Ag vol i p 259 ) e 

7355 There are numerous laacttes qf tame rabbits, but the broad chested and short legged are the 
most hardy, and fatten most exiKuitiousIy iherc is a large variety ol the hare colour, which has hlgh- 
coloured and high flavoureal flesh, more savoury than that of the common rabbit, they make a good dish 
cooked like the hare, which at six or eight months old they nearly equal in size Ihe Urge white and 
yellow and white species have whiter and more delicate flesh, and lookeil in the same way will rival the 
turkey The Turkish or trench rabbit is esteemed by some, but diifbrs little from the common variety 
All these and other varieties are to be had from the London deilcrs ind poultrymen 

735a JBreedtng The dot will breed at the age of six months , and htr period of gestation is thirty or 
thirty-one days It should be premised, that the buck and dot are by no means to left together , but 
their union having been successful, the buck mu<«t be immediately withdriwn, and the doe tried again in 
three days in fact, with rabbits this business is condutted on the same principle as in the stud Like 
chickens, the best breeding rabbits are those kindled in March Some days before parturition or kindling, 
hay IS to be given to the doe, to assist in making her bed with the flue which nature has instructed her to 
tear from her body for that puqiosc She will be at this period seen sitting upon her haunches and tearing 
off the flue, and the hay being presented to her, she will with her teeth reduce and shatter it to her pur 
pose Biting down ot the litter or bed is the first sign of pregnancy J he number produced, generally 
betweer five and ten , and it is most advantageous always to destroy the weak or sii kly ones as soon at 
their defects can be perceived , because five healthy and well grown rabbits are worth more than double 
the number of an opposite description, and the doe will be far less exhausted She will admit the buik 
again with profit at the end of six weeks, when the young may be separated from her and weaned or the 
young may ne suckled two months, the due tikeii biek at the end ot five weeks; so that the former litter 
will leave her about a week before her next parturition A notion was formerly prevalent of the necessity 
for giving the buck immediately after the doe had brought forth, lest she should pine, and that no tiiue 
should be lost, and if it were intended that no time might be lost in destroying the doe, such indeed 
would be the most sueccssful method Grc it care should be taken that the doe, during her gestation, be 
hot approached by the buck, or indeixl by any other rabbit , as, from being harassed about, she will almost 
certainly east her young One doe in a thousand may devour her young , the sign that she ought to be 
otherwise disposed of Some docs admit the buck with difhculty, although often api>arently in season such 
should be immediately fattened off, since it can never be worth while to kenip any individual for breeding 
of a stock to be produced in such multitudes against which there lies an objedion Should the doe be 
weak on her bringing forth, from cold, cough, or other causes, she will drink beer caudle as well as any 
other lady, or warm fresh grains will comfort her, a salt mash, ifcaldcd fine pollard, or barley.meal, in 
which may be mixed a small quantity of cordial horse ball With due attention to keeping them warm 
and comfortable, and guarding against every sudden impression from cold, and more particularly moist 
air, and with the aid of the best and most nourishing food, rabbits maytje bred throughout iiie winter, 
with nearly equal success aa In tlie summer season , but in truth their produce is so multitudinous, that 
one might well be satisfied with four or five litter' luring the best part of the year, giving the doe a winter 
ikllow 

73.j7 Feeding According to Mowbray, it la better to feed three times than twice a day The art of 
feeding rabbits with safety and advantage is, always to give the upper hand to dry and substantial food. 
Their nature is congenial with that of sheep, and the same kind of food, with little variation, agrees with 
both All weeds and the refine of vegetation should be banished from rabbit feeding buen i^clea are 
too washy and diuretic, and can never be worth attention whilst the moresolul and nutritious productions 
of the field may be obtamed in such plenty, and will return so much arcater profit Rabbits may indeed 
be kept, and even fattened, upon roots, good green meat, and hay , ndt they will pay for com, and this 
may be taken as a general rule — Rabbits which have as much com as they will eat can never take any 
harm from being Indulged witli almost an equal portion af good substantial vegetables However, the test 
of health is that their dung be not too moist Many or most of the town feeders never allow any greens 
at all , the reason, I suppose, because they feed alm<»t entirely on grains The corn proper for rabbits is 
oats, peas, wheaL pollard, and some give buck wheat the greens and roots the same as our cattle crops , 
namely, carrots. Jerusalem artichokes, and if tiqtatoes. baked or steamed , lucerne, cabbage leaves, clover, 
^tai, fUrze. Mowbray has had them hoven from eating rape and not improbably field-beet might have 
g similar effect The best dried herbage is clover and meadow hay, and pea and bean straw 

73S8 RalAnis are generally sold from ihe teati but there U also a demand for those of larger site, which 
Atsy be fattened upon corn and hay, with an allowance of the best vegetables The better the food» the 





Book VII, 


IIAKi:, GUINEA PIG, DOKMOUSE. 


ms 


neater weight, better quality, and more profit, which it generally the cate in the feeding of all animals. 
Some fatten with grains and pollard. Mowbray tried wheat and potato oats comparatively, but could And 
no difference in the goodness of their flesh. The rabliit's flesh being dry, the allowance of aucculont greens 
may tend to render it more juicy ; and probably the old complaint of the dryness of the fle^ in Devon 
beef, entirely fed with hay, might be remedied in the same way. Rabbits arc in perfection for feeding at 
the fourth or sutth month „beyond which period their flesh Itceomes more dry and somewhat hard, It 
requires three months, or nearly so, to makfen rabbit thoroughly fat and ripe; half the time will make 
them eatable, but by no means t^ual in the quality of the flesh : they may yet be over fattened, as appears 
by specimens exhibited a few years since at Lord Somerville’s show, which were load^ with fat, without 
and within, like the best-feeding sheep 

7:159. The flesh of the rabbu is esteemed equally digestible as that of fowls, and equally proper for the 
table of the invalid. , 

7360 Castraieti rabbits might be fattened, no doubt, to the weight of upwards of ten pounds, at six or 
seven months old. It is said to be successfully practise in Sussex, near Chichester, where on the average 
not one in three hundred is lost by the operation, which is performed at five or six weeks old. With 
respect to the quantity of com consumed in fattening, a young buck which weighed three pounds, 
fit for the spit, was put up in good case in August, and was only one month in feeding, consuming not 
quite four quarts of oats, with hay, cabbage, lucerne, and chicory ; the skin, silver and black, worth four, 
pence, 

7<i61. In slaughtering full-grown rabbits^ after the usual stroke upon the net'k, the throat should be per. 
forated upwards towards the jaws with a smalUpointed knife, in order that the blood may evacuated, 
which would otherwise settle in tlic head and neck. It is an abomination to kill poultry by the slow and 
torturing method of bleeding to death, hung up by the heels, the veins of the mouth lieing cut ; but still 
more so the rabbit, which in that situation utters horrible screams. The entrails of the rabbit, whiUt 
feesh, are said to be good food for fish, being thrown into ponda 

7362. The rabbit ts a careA6tng animal^ and equally fond with the cat of the head being stroked ; at tha 
same time it is not destitute of courage A whimsical ludv admitted a buck rabbit into her house, 
when he became her companion for upwards of a twelvemonth. He soon intimidated the largest cats so 
much, by chasing them round the room and darting uixm them, and tearing off their hair by mouthflils, 
that they very seldom dared to approach, lie slept m the lap by choice, or uimn a chair or the hearth, 
rug, and was as full of mischief and tricks as a monkey He destroyed all the rush-bottomed chairs within 
hiB reach, and would refuse nothing to cat or drink which was eaten or drank by any other member of the 
family. 

7363. Diseases. No live stock is less liable to disease than the rabbit, with regular and careful attention, 
such as has been pointed out ; so that any sudden and accidental disorder is liest and most cheaply remedied 
by a stroke behind the ears But want of care must be remedied, If at all, by an op|)osite conduct, and 
improfier food exchanged for its contrary. Thus, \£ rabbits become ixit.bellied, in the cominoa phrase, 
fVoin being fed on loose vegetable trash, they n]u^t be cured by good hard hay and corn, ground malt or 
peas, or any substantial or absorbent food. 'I'heir common liver complaints are Incurable, a/!d when such 
arc put up to fatten, there is a certain criterion to be observed 'ihey W/ill not bear to bo pushed beyond 
a moilerate degree of fatness, and should be taken in time, as they arc liable to drop off* suddenly. The 
drop.<iy and rot must be prevented, as they arc generally incurable; nor is a labblt worth the time and 
jiains of a probable cure. 

7364. 7Vi<? hare (Zepus timidus L»,Jig, 910.), if teken young, may be tamed and do- 
mesticated, and 1ms occasionally been 
nursed by a cat. Sonnini the naturalist, 
and Cowper the poet, had bares in a 
complete state of domestication. As the 
fur of this animal is of greater value for 
liat-making than tliat of the rabbit, it 
would he a very desirable circumstance 
if it could be substituted for that animal 
in warrens. Its flcsli would certainly bo 

deemed preferable, ai^d in general it is a large animal. It lives on the saracsffrt of fbod 
as the rabbit, produces generally three young ones at a time, and breeds at least three 
times in a year. It is not improbable that in some situations, where the soil is dry and 
poor, a hare warren or pack might be found to answer ; the price in the metropolis being 
never less than ten times that of rabbits. 
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7365. There is a hare warren near Banstead Downs : it contains about three acres of ground ; 200 
brace are usually kept in if : they are fed in the summer on clover, rape, he. \ and in the winter, on hay. 
The warren is surrounded by a brick wall about ten feet high, with openings at regular distances, Within 
which are wire gratings on hinges ; these give way to the hares, when they enter the warren ; and they 
are so constructed, that they immediately close after them, and so prevent their escape. 



7366. The Guinea pigt or restless Cavy {Cdvia Cobay a 911.), is a native of 

911 « Brazil, but domesticated in Europe, and treated and 

used like the tame rabbit. In Italy, the flesh is con- 
sidered a delicacy, and the skins are nearly as valuable 
as those of rabbits..* 

7367. The Guinea pig is one qf the most prolific of aniiials, and 
BufTon calculates that in twelve months only 1000 might be pro- 
duced from a single pair, as the female has been known to bring 
forth young when two months old only : the time of gestation is 
only three weeks ; and she will prqduce at least every two months. The young are six or seven months 
before they arrive at their maturity of growth, but within the short period of twelve hours from their 
birth are nearly as alert and active as those fully grown, and therefore reqoire parental assiduity only fbr 
a litde time, vegetables form their food, and on a great variety of these they will flourish and fatten. 
They drink but little, appear after eating to ruminate, and are extremely apt to be affected by cold. They 
are uncommonly clean In their habitations, and are often to be seen smoothing and cleansing their ftir 
with particular attention and perseverance. ' • 

7968. The fat iormouse GUs L,) is a native of the woods of Germany and 

Kossia ; and has a good ded of the habits of the squirrel. It feeds on fruits, lays up a 
winter store, forms its nest in hollow trees, sleeps by day, and grows very fat in autumn 
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It was cultivated by the Romans, and highly pnzed by them as food. The body is six 
inches long. 

7369. Of the deer (C^rvus X.) there are three species in cultivation in this country 
the stag, roe, and fallow deer. The latter are now almost exclusively cultivated in 
parks, as articles of luxury, and, it is conceived might answef to a small extent in 
farming. 

7370 The stag (C fnephas L , fig 912 a) ib found in nearly all the temperate climates of Europe and 



Asia. It IS also found in North America, but attains its largest size in Sibcni From the branrhiness of 
its antlers, the elegance of its form and mnvemenfM, and the strength of its limbs, it de&cn edly attracts 
particular admiration, and may be roganlcd as a principd embellishment of the forest. The stag is 
remc.rkable fpr a fine cyt, and an acute sense of smelling liis ear also is exquisitely sensible, and musical 
sounds appear to possess over him the ixmcr ot cxiiting (omplaicncy, it not laptiirc His enemies not 
unfrcquently cmplov the shepherd s pipe to decoy him to his destruction and Vlayford, in his Introduc- 
tion to MusiCf states that he oni e met a herd of twenty st igs near 11 >yston, which readily followed the 
tones of a violin and bagpipe played by thoir conductors, but sto) ped whenever the music was suspended 
Their whole progress from Yorkshire to Hampton Court was attended and it was supixised cxtremciv 
facilitate*d, by these sounds I he stag is sirn{ le and unsuspicious, and employs no arts to avoid detection 
or pursuit, until after having reeeived eonHiderabIc molestation His food consists in winter e»t moss and 
ba» , in spring, of the catkins of willow ind hazel, and the flowers and buds of cornel, in summer, of 
the grain of rye, and the tender shoots ot tlie ilder, in autumn, of the leaves of brambles, and the flowers 
of heath and broom He cats with slowness, and ruminates with some considerable effort, in consequence 
of the distance between the first stomach and the mouth In March, generally, he sheds his antlers, 
which are not completely renewed till August He will live to between thirty and forty years ot age, and 
was formerly, amidst the other vulgar errors of antiquity, supiioscd capable of attaining most extra- 
ordinary duration Ihe stag is supposed to have been introduced from Prance into Pngl md, where he 
has latterly been made to give way to the i dlow deer, an animal more gentle in its manners, and more 
valuable as food In some parts of Scotland he is yet to be toimd in his original wild state A stag of 
five years old is, in hunting, termed a hart , the female, hinds , and the young fawns 

7371 The rot (C Caprfeoliis 1 ^Jig 912. b) is the smillest of the deer tribes which arc natives of Fiirope. 
it is generally of a reddish brown colour graceful, sprightly, and courageous, partieulirly cleanly, anil 
delighting ik dry and mountainous situations it leaves a strong scent behind it, but possesses such arts of 
defence, that by various doublings and intermixtures of past with present emanations from its body it 
frequently baffles the most experienced dogs, and remains in a state or security, while the Aill pack passes 
almost close by its retreat, distinguishing it neither by sight nor smell It differs fVom the stag in the con- 
stancy of its attachment, md the pireiits and their young constitute a family, never associating with 
strangers two tawns are generally produced by the female at a birth, one ot each sex, which, living 
togetner, fonn a mutual and invincible attachment When a new family is to be nursed, the former is 
driven off to provide for itself, but returns again after a certain interval to the mother, whose former 
afflMition is restored a final separation speedily takes place, however, soon alter this return, between the 
fawns of the season preceding the last and their dam and the former remove to a distance, constituting 
a distinct establishment, and rearing an offtpring of their own When the female is about to bring forth, 
she seoludes herself in some remote recess of the forest, firom which she returns at the end of about ten 
days with her fawns, just able slowly and weakly to follow her steps in cases of danger she hides them 
in a place deemed by her most secure from the enemy, and attracts the attention of the latter from them 
to herself, happy, by her own perils or even destruction to eftfect the security of her offtpring In winter, 
these animals on brambles, broom, heath, and catkins , and in spriitg they cat the young wood and 
leaves of almost every species of tree, and are said to be so affected, as it were with intoxication, by the fer- 
mentation of this food in their stomachs, that they will approach men and other enemies (whom they 
generally shun with great care) without apprehc sion or suspicion The flesh of these animals is excel- 
lent, though after two years of age that gf the malef is ill flavoured and tough The roc exists now in no 
part of Ireland, and, in Great Britain, only in a few districts of the Highlands. 

7J72l The faUoui deer {C 2>kma L ,hg J12. c) is in general much smaller than the stag , but in Spain is 
nearly equally large In France and Germany it is rarely to be found, and it has never been known to 
have existed in America It has the elegance of the stag, connected with a much more tractable dispo- 
sition. It shi^s its antlers, which, as in the stag species, are peculiar to the male, every year , is stated to 
llteto tlie age twenty years, and arrives at its maturity In three , a is by no means fastidious in its 
food 

7373L Beer husbandry Th^ author of the Agricultural Survey </ the County qf Hertford observes, 
that, **'the Earl of Clarendon, Justly considering that there is no more impropriety in converting one ani- 
mal to profit than another, makes deer an object of husbandry As soon as the rutting season is over, or 
usually about the 10th of November, his lordship selects foom the herd the weak ones, some of which 
would prbbably ale in the winter, and keeps them in a small yard that has a shed on one side, and a net 
over the whole against pigeons, &c , the spot very warm, and well sheltered. Their antlers are imme- 
diately «awn off, the place is well littered, and they are fed at a very small expetose on pea-straw, hay, Ac 
warmth making up for the want of better food At times, during the winter, they have clover.hay cut 
Into chaff, and IT they do not eat it well, a little salt is added. They have always plenty of water, and are 
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kept perfectly deen * mndi attention should, he says, be paid by the keeper to tn&ke himself Aimlliar with 
them, that he may enter the place without diaturbing them The first week in March he gives them oil. 
cake, about half a cake each a day, with chaff, which fhttens them so quickly that all arc gone in May 
Before killing they have some »ccn meat given, to take away any ill fiaVour from the cafe, supposing 
such to be the effect of the foocf, for it is certain that the venison is exceedingly good. As to weight, a 
haunch usually weighs about 24 pounds, a brace is sold for 15 guineas the skin, worth , Is the 
keeiier's perquisite, so that the value of a bmee amounts to 17/ 17 j exclusive of some trifling articles. 
The purchaser sends for them ” It is added, that hia lordship usually fattens nine brace his whole 
winter stock rises to 350 head, in a park of 250 acres, but much of it » thickly covered with timber, thirty 
sheep and ten cows also feed on it The nark consumption i ( hay amounts to thlrty.two loads, being 
reduced to that quantity by the use of much browse, all ash, elm, and St otch pine being brought for that 
purpose before faggoting, whic h not only savyes hay, but improves the flavour ot the venison 

7J74 castrating the males qf deer when newly dropped, whith is not in the least dangerous, it uffbrds 
the means of having good venison until Christmas, without any other sort of food than the common grass : 
they also fatten more quickly , the operation Tiust, however, be iicrformed while they arc quite young. 
{fitwmahtre Report) * 

7375. The moose deer^ or elk (Cervus .^f'lces L,), is indigenous in Europe, America, 
and Asia, as far as Japan, and was formerly wild in this country, though now extinct. 
It IS of the size of a horse ; gentle, except wlien teazed by the gad-fly ; feeds on twigs 
and branches of trees, and ma^i plants ; goes on its hoofs with a shambling gait at the 
rate of fifty miles a day ; has a skin so hard as almost to resist a musket ball, but flesh 
tender and good. Tins animal might be introduced as an inhabitant of parks, where it 
would add to the variety of animated woody scenery and of venison. 

7376. The reindeer ((7<5rvus Tarandus L.,y^ 913.) is an inhabitant of the alpine 

mountains of America, Europe, and Asia, and is 
too remarkable an animal, and too well known, 
to require a particular description or account of liis 
liabits. 

7377 The tame variety have been introduced more than 
once into ^his country by the Hon Dainci Barrington, Bul- 
lock, and others, but cannot be kept in parks on account of 
the want of their particular lichen As this Uchen abouiids 
on several mountains in \orkshire, and on many in Scotland 
and Ireland, some patriotic and curious noblemen might 
attempt Its cultivitlon The milk and cream, as Dr Clarke 
stato, are most excellent, and also the flesh , and even as an 
article of profit, the sale of the animals as breeding stock 
would pay for a time Lichen hiy might no doubt be im- 
ported at an easy rate from the gulf of Bothnia , and the 
animal by degrees in the course of a few generations might 
be habituated to grsas or the spray of trees. 

7378. The antelope {^AnJtelhpe L.) is a beautiful and numerous genus of animals, par- 
taking of tlie nature of the goat and deer. Two species, the SaigOf or scytlieoii^ 
and the A. ifupicapra or chamois, arc nati^res of Europe, but the rest of hot climates. 



7379 JntelopeSf Pennant obscrvcb, arc anim<ils gencrallv of a most elegant and active make, of a restless 
and timid disposition, extremely watchful, ot great vivacity, remarkably swill and agile, and most of 
their bnundings so light and elistic as to strike the spectator with astonishment What is very singular, 
they will stop in the midst ot their course, gaze for a moment at their pursuers, and then resume their 
flight As the chase ot these animals is a favourite amusement with the Eastern nations, from that may 
be collected proofs of their rapid siieed One of the highest compliments that can be paid to female beauty 
in the Eastern regions is, j4tne el t%a%el. * You have the eyes ot an antelope.’ borne species of antelopes 
form herds of two or three thousand, while others keep in troops of five or six ihey generally reside in 
hilly countries, though some inhabit plains they often browse like the goat, and feed on the tender shoots 
of trees, which gives their flesh an excellent flavour 
7 >80 I he common antelope {A Ccrvicapia L) abounds in Barbary, and in all the northern parts of 
Africa It IS somewhat less than the fallow deer its horns arc about sixteen inches long, surrounded 
with prominent rings almost to the top, where they arc twehc inches distant from point to point. The 
horns are remarkable for a beautiful double flexion, which gives them the appearance of the lyre of the 
ancients The colour of the hair on the back ib brown, mixed with red , the belly and inside of the thighs 
white , and the tail short 

7381. 7>ke chamois antelope ( J f2upicaprB,./l^ 914. a) was formerly considered as bclongina to the genus 

t'kpra, and is gener^y called the 
chamois goat It is found on the 
mountains of Switzerland, where it 
is very shy, and hunted both for its 
flesh and skm (342.) 

7382 The Scythian antelope (A, 
Saiga L) bears a good oeal of 
resemblance to the common jsraBt, 
and It 18 fiilly as easily tamed. They 
are found in immense floclk on the 
banks of Borysthenes and other parts 
of Russia, where they are valued 
both for the flesh and their skln^ 
which IS equal to that of the chamois 
for gloves 

7^ The nUgaUj or white-footed 
antelope {A frfeta u fig 914 5), Is a 
large and beautiAil species, known 
>oQly within the space of a few years 
past lU height n feur feet one 
inch to the top of the shoulders j its length, from tbo bottom of the neck to the base of the tail, four fe^ { 
and the colour a fine dhrk grey. The nllgAi has of late years been often imported mto Eiurop& and baa 
bred in England. In confinement. It is generally pretty gentle, but is sometime seis^ by w of swideii 
caprice^ when it will attack with great violence the obje^ of its displeasure; The nilgan Is said to go 
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with young about nlno inontht. and to produce lomctlmea two at a birth , the young la of the colour of 
a fawn 

7^84 The above and vanoui other ipecies of antelopes might probably be acclimated and introduced in 
(Mrks as objiMts of luxury The cultivator who flr&t succeeded In brewing them would find an ample 
demand at his own price li they happened to come in vogue 


7385. The camel (Cam^lus X.) is a genus of ^hich there are several Species, three 
‘ of which, the dromedary, or Arabian camel 

915.), the Bactriaii camel, and the 
lama or Peruvian sheep, might certainly be 
partially acclimated in England, as the 
first is in Italy. (297.) ITiey live upon 
a very little of the coarsest heibage; might 

/ r~ ^ ,/ have a warm house well littered to retire to 

— — in winter, or in cold nights, and would form 
a singular ornament to park scenery. Be- 
sides their hair and skin arc valuable, and 
they ml^ht be sold perhaps to romantic tra- 
vellers or cavalier quacks. 

7386. The lan^'t (Camelus Glama X., 
Jig, 916.) is the came! of South America; 
and appears to hold a middle place between the sheep, deer, and camel. 




7387 Before tJu entrance of the Spanmrds^ 
lamas were the only beasts of burden known to 
the South Americans Like camels, they travel 
slowly, but are |)crsevcnng, tractable, and very 
sure-footed Since the introduction of mules, 
they arc much less cultivated , but before they 
Here depended on to carry the ores dug out of 
the rich minces of Potosi. The lama Is fbrnishcd 
as the camel with ability to abstain from water, 
by keeping a quantity m its second stomach, 
hike the camel, its feet also divide, and spread ; 
but by no inuaiis equal to those ol the camel. It 
IS a1<«o furnishid with a singular protuberance or 
spur t^ehiiid, winch enables it the better to lay hold 
on the ground The tame arc of various colours, 
and some of them are smooth and others rough 
The height of the lama is about four feet, and 
its length from the neck to the tail about six 
feet it h.^B a capacity of throwing out the 
saliva to a considerable distance, but which Is 
not i>ossessed of any acrid quality. 


7388. The camelopard (ramelopWalis GtrSffa L.), a most singular and noble animal, 
seventeen icet high, and as tame and gentle as the camel, might also be naturalised. It 
lives on the green spray of ti ees and grass, and frequents forests. 

7389. The elephant^ rhuioccroi, musk ox, and a variety of other exotic domestics, 
might be so far acclimated as to live in Biitdin as they do in the Jardin des Plantes at 
Paris, viz.S with an enclosure fur each sort, and a lodge or house for protection in winter 
or during inclement weather. Were as much attention paitl td acclimating foreign 
animals as there is directed to tlie same branch of culture in plants, we should soon 
possess a rich Fau^a; and the public taste may in time take this direction. 

7390. In acclimating the more tender animals, it might be desirable to rear a few 
generations, first in the south of Italy or in Spain, next in France, and afterwards in the 
south of England. But the camel, musk ox, zebra, quagga, and antelope might be had 
at once from the acclimated stock in Italy. 

7391. The dog (Ciiiis familikris) is an animal of universal utility and interest. From 
the earliest ages he has been the companion and assistant of the herd^an ; and witliout 
his aid the nocks must have been confined to narrow limits, and consequently their 
propagation would have been greatly lessened. But hardy 'and bold, he watched by 
ni^t, and toiled by day ; securing his charge from the human thief, or the ravenous 
predatory beasts in the one, and collecting and organising their march during the other. 
Without the dog, sheep-farmers of tlie present day would be often at a loss to restrain 
the waiMerings of their flocks ; nor is he less useful in guarding the yard by nightly 
watchings. 

7398^ gems includes other animals, as the wolf, the Ibx, the jackal, and the hysena : and 
many naturiSists have supposed our subject, the doe, to be only a nr xed animal, originating ft-om the 
Union of sotne of these Such is the opinion of Guldenstadt, Pallas, and Pennant , while the higher 
names of Blumenbach and CuVier are ranged among those who assign him a distinct and specific origin. 
Blaine, who' has long successfully advocated the cause of the dog, has bestowed much research on this 


. . ir among use . , 

be utterly tmposs'ibie The wants as well as the hixunes of man have, however, laid hold on some of 
these yaneties, and have fixed them into permanencies, by coUflning the sexual iiuercourse to their eon- 
generi alMe : and of this number there are no less than forty. It would be unnecessary to draw the 
eharacter of the dog as slated at length by Linnaeus and others ; tiie outhnei are the same in all 
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7993. The thepherd*s dog, in an agricultural point of view, ranks foremost among the numeroui varto. 
ties ; indeed, the fanciful BuHbn makes him the father of the whole race of dogs. But did no other diiil. 
culty arise, an insuperable one would be found in the opposite characters which different breeds of this 
dog possess. Few animals can be more unlike than the small sheep-dog of the Highlands of Scotland and 
the monstrous drover's dog of Smithfleld. 

7'}94. Tite English sheep dog Uig. 917.) is usually larger than the northern, is longer on the legs, and 
has been so long accustomed to have the taildaken off nearly close to the rump, that in some instances 


colour is in general black and white, with half.prickc<r ears: they are ex- 
tremely docile and intelligent, and seem almost to understand the looks id 
tlic shepherd. Some of them are sinooth.coatcd : but by far the greater 
number are rough, and have their hair crisped, which enables them better 
to bear the efft cts of continued exposure. 'I'he dog very erroneously de. 
scribed by minor naterahsta as the eur dog is nothing more than the shep. 
herd’s dog. confined principally to the operations of the farm; and often 
bred taller, and either smooth or rough, according to circumstances. The 
very term cur destroys all individuality of breed ; it being applii‘d to characterise any dog of s]>urioiJs 
origin : neither in these fann-vard dogs is any characteristic difference whatever observed in forms, 
qumities, or Uses. When the sheep-dog is generally employeti in watching the farm-yard, he becomes 
more fierce and active ; he accommodates his powers to the particular circumstances required of him ; he 
knows every field, and every beast, and kee|>b the whole in subjection. His bite is keen, and princijially 
directed at the lieeLs of cattle, by which he keens himself safe, and does not injure them. 

73s5 The sheep-dogs of ScotJand are varied in fbrm and size {Jigs. 918. and 919 ), but arc all of them 
usually smaller than those in use in England ; they arc. nevertheless, without competitors in sagacity and 
excellence Their general characters are. cars iMirtially ujiright. head 
rather poiiitctl, shaggy coat, and a remarkable villosity or fulness of tall 
beneath. Immense flocks of sheep may be 91 9 

ranging the wilds, without other con. 
trol save the shepherd and his dog, which \ ' — ^ 

receives his (ommamis, executes them, and 
then waits for further instructions : or he 
n|| often nets with great judgment and prompt). ^ 

tude from the impulses of his own sagacity. _W I K— — t.,.., j tN? 

in v^ich, perhaps, those dogs never shine 
-isy wt-' ' more than in their readiness to distinguish 
the individuals of their own flocks, and their adroitness in keqdng out intruders. In driving a number 
of sheep to any distance, a well trained dog never fails to confine the sheep to the road : he ^atclies every 
avenues that leads from it, where he takes his stand, threatening emry delinquent ; and pursues the 
stragglers, forcing them into the ranks without doing them any injury. If the herdsman be at any time 
absent, he rests satisfied, knowing hia dog will not abandon his charge, but will keep them together ; and 
the moment he returns, the sagacious animal gives up his trust, or conducts them to his master, according 
to the word or signal given. 

7.‘396l The mas/if or guard (Jig 920 ) is a noble animal, derived from the Dane ; hut by selection and 
cultivation is rendereil thicker and hoavier, though less tall than his 
ciQcx original. The powers of this dog are immense ; and as a guard he is 

f f y A i w unrivalled ; having the ferocity of a tiger to a stranger, with the gen- 

\ V . ^ tleness of a lamb towards those he knows. His sagacity in detecting 

^ the attempts of robbers, and his fidelity in resisting all their bribes. 

Y . . ^ . t are such, that it is to be lamented hi.s breed has given place to 

I , r f that of the Newfoundland dog, whose qualities as a guard are cer- 

l ' . V tain ly not equal to his. The mastiff’ is charactensed by small pen- 

i jf / / duloiis cars, smooth coat, colour various, often reddish or brindled. 

} A J 7 *’**^*^ pendulous, jaws of immense strength, but seldom under. 

\ jt I hung; and his general form is symmetrical for strength. 

vV \i 1 i / bull-dog can no otherwise be considered as connected 

1 i V '' 'JSili with agriculture, than as he is too often U8«l in the dirgrapelul and 

inhuman sport of buH-baiting : and however we may aJmire his in. 

' " vincible fortitude, and his contempt of pain and danger, we must 

allow him to be the most useless among the dog spceicH. In his attack on cattle he always aims at the 
front, aiKl generally fastens on the upiier lip, where he will hang in spite of every effort of tlic animal to 

disengage himself. . ^ , . • 

7398. The terrier (Jig 921.) is a dog of very great utility, and of very varied form and size. His qualities 
have gained him the greatest care In selection, training, and continuing the numerous distinct breeds wo 
go I witness. The principal varieties may be reduced into the rough and thro 

^ smooth breeds. The rough breed is originally derived ftom Scotland, 

\ where it is still preserved in a few families In its original purity. These 


1 Ld hull breed, this terrier becomes fierce, much inclined to combat, and forms 

^ •an excellent guard. The smmth breed produces endless varieties; the 

1 uJsmmS^ principal of which is an elegant black animal with tan markings. A 

second variety is of varied colours, smaller, thicker, and longer; sdkd it 

— earthing foxes, badger-baiting, and vermin killing in general 

For rabbit hunting, a wry-legged breed is in considerable request Although particular varieties are 
often appropriated to particular purposes, yet all have a common pnqierty which renders them invaluable 
to the agriculturist; which is their determined hostility to those animals termed vermin, as fonts, otters, 
badgers, polecats ; with rats and mica To attack the former, they are bred strong, and have a portion of 
the bull breed in them : for the latter, their hardihood, activity, and keenness of gripe are pariicularl; 
studied, in which the middle-sized breeds are frequently found to excel. 

7399. The pointer, setter, and spaniel (Jig. 922.) it might seem at the first view unnecessary to intro, 
duce to the notice of the a^culturist ; but a fittie examination of the subject will show that thhy may bn 
made an object of considerable importance to the farmer. Few dogs command such prices as sporting 




pointers or setters, with one or two brace of spaniels, pay a considerable part of the rent of the farm, with., 
out other expense than skim-milk and potatoes, or occasionally a littFc barley meuL •'We will suppose 
that a form has on it three pointer bitche^ and one pointer dog, all of acknowledged excellenoe.and two 
out of the three bltclfes may be expected fb go to heat early, and to produce progeny between the seasons 
of shooting, when they are wanted : from these, four brace of puppies may be saved, and by continpally 
following tne servants and their master, they will beroiro so hanoyi that their breaking may bt efmet^ 

3 Z 4 • 
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dally, and without any other trouble than what occurs in rrstrainin« them when a lit^ wild. If their 
breed is very good, their stopping and backing will Lommence towards tlie end of the first season, and dur« 



ng the periods between this and the next lutumn they may be steadied and mactiscd in fetching their 
game, &c , as directed in cood sporting works At the commencement of the following season, if they have 
been well attended to, although only fifteen months old, the whole may be sold to the London or country 
dealers, to iverage six or seven guineas each or if sold i>rivatel>, they will fetch from eight to twelve and 
fifteen guineas each, out of which, perhaps, not more than halt a guinea can fnirly be diHluctcd for keep, 
&o The trouble oeeasioncd to the master will be trifling, because connected with a pleasing employ to 
him as a sportsman, and who will thus ]ia\ e his own sporters for nothing • 

7400 SetteiSt as more valuable, will fetch a higher price, but they do not <i'wa}8 command so ready a 
sale, and arc more troublesome 1 1 break 

7401 Spaniels arc commonly thought, but most erroneously, almost to break themselves A really well 
broke spaniel, however, is so rare, that instead of being uortli two or three guineas, which is the usual 
price. It will retch fVoin five to ten pounds It would be even less difficult to the fanner to rear spaniels 
than pointers , and by following him continually about the grounds they might be taught perfect obe* 
dience, and close rangings, whicn are the grand requisites, without trouble or expense In this way, four 
or five brace might be cnsily brought ei cry scison to market, and would always command a ready sale, 
and a price according to the perfection of their breaking 

7402 In the breeding and i taring of dogs for the above purposes, it is necessary to observe the greatest 
care in their ori{,inal selection , that the breed be of the very best, and one which as it were breaks itself, 
for this shows the purity of the breed It is likewise no le'ss necessary that the breed be carefully pre- 
served so, to do wnich, the moment the dogs begin to smell at a bitch, shut her and the intended male 
eloScly up, i( a confinement inaccessible to other digs aiul there let them remain a fortnight It is like- 
wise almost equally necessary, the dogs pci uliarly appropriated to agriculturists, particularly tJie 
shepherd s dog, should be bred as pure , for no animal is more liable to sport into varieties No crossing 
can on any account be permitted , but choice may be made among families of tlie same variety In the 
rearing of this dog, his education should be early and careAilIy attended to, to make him hardy and fami- 
liar with all the signs of the shepherd, who ought himself to be equal to the regular education of his own 
dog 

7403 The diseases of dogs are very numerous. TJie following are described by Blame 
as the most prevalent, with their methods of cure 

7404 TTie canine asthma is hardly ever observed to attack anv but either old dogs, or those who, by 
confinement, too foil living, and want of exercise^ may be supiiosed to have become diseased by these de- 
viations from a state of nature It is hardly possible to keep a dog very fat for any great length of time, 
without bringing it on This cough is frequently confounded with the cough that precedes and accom- 
panies disteraiier , but it in^ be readily distinguished from this by an attention to circumstances, is the 
age of the animal, its not affecting the general health, nor producing immediate emaciation, and its less 
readily mving way to medicine 

7405 The ewe is often very difficult, because the disease has in general been long neglected before it if 
sufficiently noticed by the owners As it is usually brought on by confinement, too much warmth, and 
over feediiw, so it is evident the cure must be begun by a steady persevering alteration in these parti, 
culars Tne medicines most usefol are alteratives, and of these occasional emi ties are the best One grain 
of tartarised antimony (i e tartar emetic), with two, three, or four grams of calomel, is i very useful and 
valuable emetic This dose is sufficient tor a small dog, and may be repeated twice a week with great 
success,— always with palliation 

74(^ Of diseases qf tht eyeSt dogs are subject to almost as great a variety as ourselves, many of which 
end in blindnesa No treatment yet discovered will remove or prevent this complaint 

7407 Sore eyes, though not in general ending in blindness, is very common among dogs. It is an affec- 
tion of the eyelids, is not unlike the scrofulous affection of the human eyelids, and is equally benefited 
by the same treatment an unguent made of equal parts of nitrated quicksilver ointment, prepared tutty 
and lard, very bghtly applied Dropsy of the eyeball is bkewise sometimes met with, but is incurable 

7408 Cancer I he virulent dreadfol ulcer, that is so fetal in the human subject and is called cancer, 
is unknown in dogs , yet there is very commonly a Urge scirrhour swelling of the teats m bitches, and of 


liangs pendulous in the skin, it kad better be removed, and as a future pre\ entive sufibr the hilch to 
brei^ Scirrhous testicles ore likewise sometii es met with , for those no treatment yet discovered sue- 
ceeds but the removal of the part, and that before the spermatic chord becomes much afibeted, or it will 
be useless 

7409 Qdtc Dogs are subject to two kinds of colic , one arising flrom constipation of the bowels, the 
other M of a kind peculiar to dogs, apparently partaking of the nature of rheumatism, and also of spium. 
From a sudden or violent exposure to f old. do^ become sometimes suddenly paralybc. particularly in the 
hinder p«rts , havmg great tenderness and pain, and every appearapee of lumbago In every instance of 
this kinds there Is considerable affection of the bowels, generally costi\ene8s. always great pain A warm 
hath, external stimulants, but more particularly active aperients, remove the colic Colic arising flrom 
opstiveneiB is not in general violently acute fVom the pain it produces , sometimes, however, it appears 
accompanied with more ^msin than is immediately dependent on the confinement of the bowels. In the 
fonuer give active aperients, as cidomel with piL cochis, i e aloetlc piU and glysters , in the latter castor 
oil with laudanum and ether 

HIQ Cough. Two kinds of cough are common among dogs, one accompanying distemper, the other In 
an asllm^ affection of the chest (See 7404 7411 ) 

Hutemper This is by far the most common and most fatal among the diseases of dogs; hardly 
any young dog escaping it , and of the few who do escape it in their youth, three fourths are attacked 
Wljth it at some period afterwards it being a in 'stake that young dogs only have it It, however, generally 
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■tUcln before the animal arrivei at eighteen monthi ohL When It cornea on Ttry early, the cbancea of 

» r. .. . ^ .. ' . ^ ^ 

‘ y no means ncces. 

. . , tituUonal liability 

to it is such, that any cold taken may bring it on : and hence it la very common to date its commencement 
fh>m dogs belngsthrown into water, or shut out on a rainy day, &c. There is no disease which presents 
such vanetiei as this, either in its mode of attack, or during its continuance. In some cases it commences 
by purging, in others by fits. Some have cough only, some waste, and others have moisture ftom the eyes 
and nose, without any other active symptom. Mout eyes, duincsa, wasting, with slight cough and sick, 
ness, are the common symptoms that betoken its approach. Then purging comes on, and Uie moisture 
fVom the eyes and sose flrom mere mucus becomes pus, or matter. There is also frequently sneesing, with 
a weakness in the loina AVhen the disease in this latter case is not speedily removed, universal {lalsy 
comes on. During the progress of the complaint, some dogs have fits. When one fit succeeds another 
quickly, the recovery is extremely doubtful. Many dogs are carried off rapidly by the fits, or by purging ; 
others waste gradually hrom the running from the nose and eyes, and these cases are always accoropaniea 
with great mailcs of putridity. • 

7412. Theovre. In the early sta^ of the complaint give emetics ; they are peculiarly useful. A largo 
spoonful of common salt, dissolved in three spoonfuls of warm water, has been recommended: the quan. 
tity of salt being increased according to the size of the dog, and the difficulty of making tiim vomit : 
while a dog remains strong, one every third day is not too much. The txiwcls should be kept open, but 
active purging should be avoided. In case the complaint should be accompanied with excessive loose, 
ness. It shoula be immediately stopped by balls made of equal parts of gum arable, prepared chalk, 
and conserve of ioseS| with rice milk as food. IVo or three grains of Jameses powder may be advantage, 
oiisflolven at night, m cases where the bowels arc not atfbctcd ; and in the cases where the matter ftom 
the ifosc and eyes betokens much putridity, wc have witnessed great benefits from balls made of what Is 
termed Friar's balsam, gum guaiaciim, and chamomile flowers in powder : but the most Dojiular remedy 
is a powder prepared and vended under the name of distemper powder, with instructions for the use 
of it. Dogs, in every stage of the disease, should be particularly well fed. A seton we have not found 
so useful as is generally supposed : where the nose is much stopped, rubbing tar on the upper part is 
beucficial ; and when uierc is much stupidity, and the head seems much affbeted, a blister on the top is 
often serviceable. 

7413. Fits- Dogs are peculiarly sublect to fits. These arc of various kinds, and arise from various 

causes. In distemper, dogs ore frequently attacked with convulsive fits, which begin with a champing of the 
mouth and shaking of the head, gradually extending over the whole body. Soractimes an active emetic 
will stop their progress, but more generally they prove fktal. JVorms arc often the cause of fits in dogs. 
These deprive the animal wholly of sense; he runs, wild till he becomes exhausted, when he gro. 
dually recovers, and perhaps does not have one again for some weeks. Confinement produces fits ana 
likewise costiveness. Cold water thrown over a dog will generally remove the present attack of a j}t; 
and for the prevention of their future recurrence, it is evident that the foregoing account ofteuses must 
be attended to. • 

7414 h^flamed bowels. Dogs are very subject to inflammation of their bowels, from costiveness, from 
cold, or from poison. When inflammation arises from costivencss it is in general very slow in its progress, 
and is not attended with very acute {uin, but it is characterised by the want of evacuation and the vomiting 
of the food taken, though it may be eaten with apparent appetite. In these cases the principal means to 
be made use of arc, the removal of the constipation by active purging, clysters, and the warm bath. Calo. 
rael vrith aloes forms the best purge. But when the inflammation may be supposed to arise from cold, 
then the removing of any co8tivene.ss that may be present is but a secondary consideration. This active 
kind of inflammation is characterised by violent panting, total rejection of food, and constant sickness. 
There is great heat in the belly, and great pain ; it is also accompanied with great weakness, and the eyes 
arc very red. llie bowels should be gently opened with clysters, but no aloes or calomel should be made 
use of 'J'he belly should be blistered, having first used the warm bath. When the inflammation arises 
from poison, there is then constant sickness ; the nose, paws, and ears are cold ; and there is a frequent 
evacuation of brown or bloody stools. Castor oil should be given, and clysters of mutton broth thrown up ; 
but it is seldom any treatment succeeds 

741.5. Inflamed lungs. Pleurisy is not an uncommon disease among dogs. It is sometimes epidemic, 
c.irrying off great numbers. Its attack is rapid, and it generally terminates in death on the third day, by 
a great efflibioii of water in the chest It is seldom that it is taken in time ; when it is, bleeding is usefril, 
and blisters may be applied to the ehest ^ 

7416: Madness. The synuitoms of madness are concisely summed up by Daniel, in the following words:— 

** At flrst the dog looks dull, shows an aversion to his food and company, does not bark as usual, but seems 
to murmur ; is peevish and apt to bite strangers ; his earn and tail droop more than usual, and lie appeari 
drowsy : afterwards he begins to loll out his tongue and froth at the mouth, his eyes seeming heavy and 
watery. If not confined he soon goes off; runs fianting along with a dejected air, and endeavours to bite 
any one he meets. If the mad dog escapes being killed, he seldom runs above two or three days, when he 
dies exhaustotl with heat, hunger, and disease.’* As this is a subject of no slight importance, we shall 
stand excused for Introducing the criteria as described by Blaine, whose account of the disease, founded 
on long experience and attentive observation, is calculated to remove many unfounded and dangerous 
prejudices relative to it. Ho describes it as commencing sometimes by dulness, stupidity, and retreat 
f^rom observation ; but more frequently, particularly m those dogs which are immediately domesticated 
around us, by some alteration in theirgiatural habits; as a disposition to pick up and swallow every 
minute object on the ground ; or to lick the parts of another dm incessantly ; or to lap his own urine, &c. 
About the second or third day the disease usually resolves itself into one of two types. The one is called 
raging, and the other dumb madnesa These distinctions are not, however, always clear ; and to which la 
owing so much discrepancy in ffle accounts given by different persons of the disease. 

7417. The raging madness, by its term, has led to an erroneous conclusion, that it is accompanied with 
violence and Airy ; which, however, is seldom the case : such dogs are irritable and snapinsh, and will 
commonly fly at a stick held to them, and are impatient of restraint : but they are seldom violent except 
when irritated or worried. On the contrary, till the last moment they will often acknowledge the voice 
of their master and yield some obedience to it Neither will they usually turn out of their wgg to bite 
human beings ; but they have an instinctive disposition to do it to dogs ; and in a minor degree to other 
animals also : but, as before observed, they seldom attack mankind without provocation. 

741& Dumb madness is so called because there is seldom any barking heard, but more particular!/ 
because the jaw drops paralytic, an A the tongue lolls out of the mouth, black, and apparently strangulated. 

A strong general character of the disease Is, the disposition to scratch their bed towards their belly ; and 
equally so is the general tendency to eat trash, as hay. straw, wood, coals, dirt, Ste. : and it should be 
remembered, that this is so very common and so invariable, that the finding these matters In the stomach 
after death, should always render a suspicion formed of the existence of the disease confirmed into 
certainty. Blaine is also at great pains to disprove the notion generally entertained, that rabid dogs are 
averse from water ; and neither drink nor come near it This error he contends has led to>moit dangerous 
results; and Is so far from true, that mad dogs from their heat and fever are sohcltous for water, and lap 
it eagerly. When th# dumb kind exists in its frill force, dogs cannot swallow what they attempt to lap ; 
but atiU they will plunge their heada In it, and appear to foel relief by it : but in no instance out of many 
hundredsdldheeverdueover the smallest aversion from lit He lays very great stress on the noise made by 
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rabid dogf, which he uya if neither abark nor a howl, but a tone compounded of both Ithasbeen saidby 
■ome that thli disorder la occasioned by heat or bad food, and by others that it nerer arises from any ether 
cause but the bite AccordinglWthis malady is rare in the northern parts of Turley, more rare in the 
southern provinces of that empire, and totally unknown under the burning sky of Eigypt. At Aleppo, 
where these animals pensh in great niinib(.r8, for want ot water and food, and by the heat of the climate, 
this disorder was newer known. In other parts of Africa, and in the hottest zone of America, dogs are 
never attacked with madness Blame knows of no insta icc of the complaint being cured, although he 
has tried, to their fullest extent, the popu1*ir remedies ot profUse bleedings, strong mercurial and arsenical 
doses, vinegar, partial drowning, nightshade, water ulantam. &c , he therefore recommends the attention 
to be principally directed towards the prevention of the malady 
7419 Ttu preventive treatment qf rabies or madness is, aciording to Blame, always an easy process in 
the human subject, irom the immediate part bitten being easily detected in whien ease the removal of 
the part by exnsion or cautery is an efTectual remedy But, unfortunately for the agriculturist, it is not 
easy to detect the bitten parts in cattle, nor in dogs , and it would be therefore most desirable if a certain 
internal preventive were generally known Dr Mead’s powder, the Orinskirk powder, sea bathing, and 
many other nostrums are deservedly in disrepute ,*while a few country medicines, but little known be 
yond their immediate preeincts, have maintained some character Conceiving that these must all possess 
some ingredient in common, ht was at pams to discover it , and which he appears to have realised by 
obtaining among others the composition of Webb s Watford drink In this mixture, which is detailed 
below, he considers the active ingredient to be the ^xus or box, which has been known as a prophylactic 
as lon^ as the times ot Hi[>pocrates and Ci Isiis who both mi ntiori it 1 he recipe detailed below has been 
administered to nearly three hundred animils of ditTcrent kinds as horses, cows, sheep, swine, and dogs, 
and appears to have succeeded in a very great ir ajority of the case-s, where it was fairly taken and kept on 
the stomach It apiiears also to have strong prophylactic powers in the h iman subject , but as it w^uld bo 
most imprudent to trust to it alone, where excision can be practised, so it a I be long before the extent of 
such power can be ascertained in man The box preventive is thus directed to be prepared — 

Take of the fresh haves of the tree box 2 ounces, 
of the fresh leaves of rue - 2 ounces, 

of sage . jounce 

Chop these fine, and boil in a pint cf water to half i pint , strain carefully, and press out the liquor very 
firmly , put biek the ingredients into a pint of milk, and boil igtin to half a pint , strain as before , mix 
both liquors, which forms three doses for a human subject Double this quantity is proper for a horse or 
cow Two thirds ot the qu intity is sufbcicnt for a large dog , halt tor a middling sized, and one third for 
a small do^ Xhree doses ire sullieient, given one on each of three subsequent mornings fasting, the 
quantity directed being that which forms these three doses As it sometimes produces strong effects on 
tiogs. It miy be proper to begin with a small dose^, but in the case ot dogs we hold it always prudent to in. 
crease the dose till effects are evident, by the su kness, junting and uneasiness of the dog In the human 
sutcect, wh/*re tins remedy appear:, equally efhcacious, we have never witnessed any unpleasant or active 
ctl^ts, neither are such observed in cattle of any kind About forty human beings have taken this 
remedy, and in every instance it nas succeeded equally as with animals but candour obliges us to notice, 
that in the maj r part of these, other means were used, as the ac tual or potential cautery , but in most of 
the animals other means were pun oselv omitted Ih it this reincily, therefore, has a preventive quality, 
18 unquestionabli^ and now perRctly establiKhed for there w is not the smallest doubt of the animals men. 
tionen either having been bittin, or ot the dug being in id that bit them, as great pains were in every m. 
stance taken to asicrtain theie iioints 

74i0 To prevent cantne madness Pliny recommends worming of dogs and from his time to the present 
It has had, most deservedly says Daniel, its advocates He tells us that he has had aanous opportunities 
of proving the usetuincss of this practice, and recommends its general introduction B1 line, on the con 
trary, asserts, that the practue of wrrraing is wholly useless and t mnded m error , that the existence of 
any tning like a worm under the tongue is incontestably i roved to be false , and that what has been taken 
for it is merely a tcep bgature of the skin placed there to restrain the tongue in its motions. He also 
observes, that the peiuUih us state ot the tongue in what is termed dumb madness, with the existence of 
a partial jniralysis ot the under jaw by which they could not bite, having happened to dogs previously 
wormed, has ma<le the inab lity t j bi iltributcd to this source, but which is wholly an accidental circum- 
stance, and hapjxrns equally to the wormed ind unwormed dog 

7421 Mar^e Ihis is a very Ircquent disease in dogs, and is an afllction of the skin, either caught by 
contagion or generated by the animal 1 he scabby mange breaks nut in blotches along the back and nerk, 
and 18 conf n m to Newfoundland dogs, terriers, pointers, and spaniels, and is tlie most contagious 1 he 
cure should be begun by removing the first exciting cause, if removable , such as filth or po\ erty, or, as 
more general the contrary (for both will equally produce it), too full living then an apjilieation should 
be made to the parts, consisting of sulphur and sal ammoniac, tar lime water will also assist When 
there is much heat and itching, bleed and purge Mercurials sometimes assist, but they should be used 
with caution , dogs do not ticar them well 

7422 fVorms Dogs sufibr very much firom worms, which, as in most animals so in them, are of several 
kinds , but the effects produced are nearly similar In dogs having the worms the coat generally stares, 
the appetite is ravenous, though the animal frequently docs not thrive the breath smells, and the stools 
arc singular, sometimes loose and flimsy, at others hard and dry but the most evil they produce is occa- 
sional tits, or sometimes a continued state of convulsion, in which the anim il lingers some time, and then 
dies the fits they produce are sometimes of the violent kind , n* others they exhibit a more stupid eha- 
racter, the dog being senseless and go ng round continually Ihc cure consists, while in this state, in 
active purgatives, joined with opium and the warm bath, any rough substance given internally acts as a 
verraifuTC to prevent the recurrence 

7423 Tlie worming of whelps is performed with a lancet^ to slit the thifc skin which immediately covers 
what IS called the worm , a small awl is then to be Introduced under the centre of the worm to raise it up 
the forther end ot the worm will, with very lit e forte, make its appearance, and with a cloth taking hoM 
of that end, the other will be drawn out easily The advocates for worming direct that care should be 
taken that the whole of the worm comes away without breaking, and it rarely breaks, unless cut into by 
the lanc^ or wounded by the awl 

7424. The cat (JPelis Tatus / . ) is distingui&bed from the lion, tiger, leopard, and others 
of the genus J'elis, by its annulate tail. 

7425 it* habit* are thus given by Linnaeus — Inhabits woods Europe and Asia, domesticated 
every where, when tranquil purrs, moving the tail , when irritated is very active, climb^ spit^ emits a 
fetid odour, eyes shine at mi^^t, the pupil by the day a perpendicular line, by night large, round, walks 
with its claws drawn in, drinks sparingly, urine of the male corrosive, breath fetid, buries its excre- 
ments, makes a horrid mewling m its amours , mews after and plays with its kittens , wags its tail when 
lookingafterprey , the lion of mice, birds, and the smaller quadrupeds , pcaceAil among Its tribe , eats 
flesh lira flrih , flefuses hot or salted things and vegetables , washes behind its ears before a storm , bade 
electric In the dark , when thrown up, falls on its feet, is not infested with fleas, gravid slxty.three days, 
keilijn mree to nine young, blind nine days , delights in marihn, cat-mint, and vamnan ** 

74961 The cat i* eif great use tn the farmery in catching mice, rats, and even birds. It is most desirable 
to mwp males, as where females arc kept the noisy gallantry of the adjoining tom-cats u exceedingly an- 
iwying 
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74fi7 Tkt Gtmei cat GcniUa) if a 8peci«f of woAfel, with an annulate tail and ipolted blackith 

tawny body It u a native of Afut, Spain, and France , m mild and eaally tamed , and aniweri all the pur- 
po«ef ot a cat at Conitantinople and other placef. 


7428. Thejhret (iliustdla 2^dro lj,f Jig. 923.) is aii animal of the weasel and polecat 


• 923 kind, distinguished by its red fiery e>es. 

fiSQ It ts a native <\f 4f^ica^ but if tamed in Europe tor 
the purpose of catching rabbits It procreates twice a year, 
i \ « IS gravid SIX weeks ind brings ftom six to eight young; smells 

very fetid The icrrct is very susceptible of cold, and must 
^ provided with wool or other warm materials, 

^ '~'z^ - bread and milk. Its sleep is long aorf 

profound, and it awakes with a voraiious appetite, which is 
- ^ most highly gratified bv the blood of small and young animals. 

It enmitv Co rats and rabbits is unspeakable, and when either 
are, though for the first time, presented to it, it seiros and bites them with the most nreiizied madness. 
When employed to expel the rabbit from its burrows it must be muzzled, .is otherwise it will suck the 
blood of its victim and instantly fail into a profound sleep, fVom which it will awake only to the work of 
destruction, committing in the warren, where it was introduced only for its services, the most dreadftil 
waste and havoc It is possessed of high irritabibty, and when particularly excited is attended with .in 
odour extremely ofibnsive. 


Chap. IX. 

Animals of the Bird kind employed m Agncultwc. 

7430. Though poultry form a very insignificant part of the live stock of a farm, yet 
they ought nut to be altogether des^iised. In the largest farm a few domestic fowls 
pick up what might escape the pigs and be lost; and on small farms and among cot- 
tagers, tlie breeding and rearing of early chickens and ducks, and in some situations tlie 
rearing of turkeys and the keeping of geese, fire found profitable. There are few who 
do not relish a new egg or a pancake, not to say the flesh of fowls ; and there are some 
of these comforts which liappily can be had in as great perfection in the coltag^ as in me 
palace. The vanous kinds of domestic fowls and birds whTcli are used in agriculture 
may be classed as gallinaceous, or with cleft feet; anserine, or web-footed ; and birds of 
fancy or luxury. Before proceeding to the first division we shall offer some remarks on 
poultry hovels. 

Sect. I. Poultry Houses and their Furniture and Utenstls* ^ 

7431. The situation of the poultry house should be dry, and exposed either to the ea.st 

or soiitli-east, so as to enjoy tlie sun’s rays in winter as soon as he appears above the 
horizon. Though in many cases all the commoner sorts of poultry are lodged in the 
same apartment , yet to be able to bestow on each spcties its proper treatment, they ought 
to be separated by divisions, and enter by separate doors. i\partmcnts for aquatic fowls 
may be made in part under those of the gallinaceous tribe, and the peacock often prefers 
roosting on a tree, or on the roof of high buildings, when it foirns an excellent watch 
bird to the poultry-jarjl or faiinery. • 

7432 WAcre a oompltte iet of pouftri/ houien are intended, then a situation should be fixed on near or 
close to the farmery, and with ample spare around for the iowls to disperse over in the day-time, and one 
or more ponds for the aquatic sorts A space thirty l((.t bv filty feet may be made choue nt for the build, 
ings and yard {Jig 924 } , the building may be ranged along the north side, anti the three other sides 

enclosed with a trellis or wire fence from six to eight feet in 
height, and subdivideti with similar fences according to the 
number of apartments The hen Jiouse (a) and turkcy.house (ft) 
may ha>c their roobts (c c) in part over the low houses for ducks 
(tf) and geese (r), and besides these there raav be other apart- 
ments (f g. A) tor hatching or newly hatched broods, for tot. 
tening, to serve aa an hospital, or tor retaining, boiling, or 
otherwise preparing food, killing poultry, and other purposes. 
A flue may pass ttirough the whole in moist or very severe 
weather the walls should be built hollow in the manner al. 
read} described (7002.), which will at the same time be a saving 
of material , and the windows ought to have outside shutters, 
both lor excluding excessive heats and excessive colds In 
every apartment there ought to be a window opposite the door, in order to create a thorough draught when 
both are opened, and also a valve in the roof to admit the escape of the hottest and lightest air Every 
door ought to have a small opening at bottom, for the admission of the fowls when the door is slNit, The 
elevation (J^. 9S5.) should be in a simple style, and there may be a pigeonry over the central building. 
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7435. In ordinary entes, where poultry are kept on a ftm merely to consume what would otherwise 
be tos^ one or two compartments of the low range of buildings on the south side of the yard are usually 
devoted to them, or any dry convenient place, according to the general plan of the farmery 
7434i. TheSumttnre or fixtures of the iwultry houses are very few , the roost is sometimes a mere floor 
or loft, to which the bir^ fly up or ascend by a ladder , at other times it is nothing more than the coupu 
ling timbers of the rool^ or a senes of cross battens but the most approved modis Is a series of rough 
polygonal or angular battens or rods rising In gradation «from the floor to the roof, as already explained 
(S84a and S842 ) , the battens placed at such a distance horizontally, as that the birds when roosting 
may not incommode each other oy their droppings For this puriiose they should be a foot apart for hens, 
and eighteen inches apart for turkeys 1 he slope of the roost may be about ^5°. and the lower part should 
lift up by hinges in order to admit a person beneath to remove the dung No flying is requisite ih the 
case of such a roost, as the birds ascend and descend by steps 
7435 Aes/s arc sometimes fixtures, in which case they are nitchcs built against the wall, not unlike 
wine bins . where there is more than one tier on the ground floor, each suiienncurabent range must 
have a projecting balcony in front of about a foot m width, with stairs of ascent at convenient distances 
7i36. A small botUr for preiianng food may sometimes be requisite, though on a small scale this may be 
done in the kitchen Watering troughs are generally fixed in the yards In confined situations there 
should be a large cistern of sand, in which the fowls may nestle and roll alioiit in order to free themselves 
from vermin , there should also be a spot composed of grivel, sand, and soft earth, for nearly the same 
purpose but more especially fur exercising the young chickens A roof for shelter and protection from 
the sun may very api»ropr lately be placed over this last compartment, or a part of it 
7452^ The utensils are the portable nest, 926 a), (5 c), portable shelter (d) , feeding dishes, 

926 



cofti bin fon Tetaiuvn* a of food, exR basket, and feathw bngs VJc . nd en uncrating the utensils 
used in crainniiiig, coimdirliig t at unwholesome and disgusiting practice as unfit for the present age 

An improvcHl poultry feeder (fig 927 ) has 
lately been published in the Transactions qf 


the JItghland Society It is made to hold 
half a quarter of grain, not one particle of 
which can be lost When once flikd, it re- 
quires no more trouble, as the grtin falls 
down into the receiver below, as the fowls 
pick it away , and the covers on that, which 
art opened by perches, and the iron cover 
above, which is secured by a padlock, cim 
pletely keep the grain from the ram, so that 
the fowls get it always quite dry , and as 
nothing less than the weight of a hen on a 
perch can lift a cover on the lower receiver, 
spirrows, and other small birds, iie com 
pktely excluded, whilst the small cross birs 
through which the fowls pick prevent cattle 
and other large animals from getting at the 
gram It is astonishing with what facility 
the fowls learn to leap upon the perch, and 
so open the cover ot the receiver which 
covers the gram 



Sect. II Gallinaceous I owlsj their Kinds, Breeding, Bearing, and Management. 

7438. Under the order GaUineeB are included the common hen, turkey, Guinea, and 
peacock , and we shall here treat of each of these bird^ in succession. 

7439 The different species of fowls, that is, of cocks and hens, inhabit in their native state the continent 
and islands of Asiatic India Natu alists have not agreed whether 
these numerous varieties of this most useAiI bird, seen in a domes, 
ticated Ue, have originated from one or from two species M Fein- 
minck considers the Bankiva cock ((7fillus Banklva) as the origin of 
our domestic poultry , while others think they may have sprang from 
the Jungle cock (fig 928 G Sonnerktii), still found in tne greatest 
plenty in the forests of India. The term chicken U applied to the 
female young of gallinaceous animals till they are four months old , 
afterwards they are called puUets, till they begin to lay, when they 
occome hens The male is a chicken till he is three months okf, 
then he is a cock bird till the ag^of twelve months, when he becomes 
a cock , unless, indeed, he has been artificially deprived of the faculty 
of procreation, when he becomes a capon , and when the ovanum la 
taken from a pullet or ben, she is called a hen capon 

7440 The varieties of a bird so long under culture may naturally 
be expected to be numerous , those most esteemed in Britain, at the 
present time, are the following — 

7441 The common dunghtU cock and hen middle sue, of every 
colour, and hardy 

7442. The game cock and hen (fig 929 ), rather small in siae, deli- 
cate in limb, colour generally red or brown , flesh white, and su. 
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penor to that of any othar variety Ibr nchncM and delicacy of Oavour , eggi imall, floe fhapeil, and 

extremdy delicate I the 
929 ohickem are difftoutt to 

rear fhim their pUgM- 
city of dinposltlon i1m 
game cock haa long been 
a bird both of nuel and 
curious snort in this as 
well as otner countrlos ; 
but the taste for these 
amusements, like that 
for others suited to times 
of comparative leisure 
and Ignorance, is now 
hamlly on the decline 
in Britain 

7443 Tike DmMng 
cock and ken 930 J, 
so called hrom the town 
in Surrey of that name, 
is the largest variety, 
8ha|ie handsome, body 
long and r apiri lua legs 

short, five claws on each foot , eggs large, and lays abundantly , colour of the flesh Inclining to yellowish 

or ivory Both hens and cocks often made 
into capons 

7444 7 hr Poland cock and hen {Jig 931 
a) were originally imported from Hol- 
land Ihc colour shining black, with 
white tops on the head of both cock and 
hen head flat, surmounted by a fleshy 
prcfubcratice out of which spring the 
crown feathers, or top, white or black, 
with the fleshy king l5avid*s crown (the 
e le&Ual in heraldry), consisting of four or 
five spikes, their ronn plump and deep, 
legs short, feet with hve claws, lay 
abundantly , are lew inclined set tilkn 

Aliy otficjjbrccd , they fttt«.n quickly, and 

are inorcplcy and rich than the Dorking 
On the whole, this is one of the most usiv 
ful varieties, ihore is an ornamental 
sill variety known as the golden Poland (fr), 
with yellow and black plumage 
744o The entry day cock and hen u a 
subvariety of the above, of Dutch origin , they are of smaller size, and said to be everlasting layers Their 

tops arc large, and should be pe. 
nodically clipped near the eyes, 
otherwise, according to Mowbray 
{Treatise on Domestic FoiulSf 24 
and 115 ). they will grow into the 
eyes of the fowls and render them 
very subject to alarm 
7446 The bantam cock and hen 
{Jig 932 ) is a small Indian breed, 
valued chiefly for its grotesque 
figure and delicate fiesh Mowbray 
mentions a subvariety, Vxtremcly 
small, and as smooth legged as a 
game fowl Irom their size and 
delicacy they are very convenient, 
as they may always be used as sub. 
stitutes for thickens, when small 
ones are not otherwise to be had 
Ihey are also particularly useful 
for sitting upon the eggs of par. 
tndges and pheasants, being good 
Ihere arc two varieties of this breed, of which tlie more common is re- 
9 markable for having the 
legs and feet furnished 
with feathers The other, 
and more scarce, variety 
Is even smaller, and is 
most elegantly formed, as 
well as most delicately 
limbed There is a so 
clcty of fanciers of this 
breed, who rear them for 




nurses as well as good hyers 
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S rizea, among which Sir 
ohn ^bright stands pre- 
eminent 

7447 The Chittagong or Malay he% {fig 9SJ ) b an Indian breed, 
and the largest yariety of the species They are in colour strbted, 
yellow, and dark brown , long necked, serpent headed, and high upon 
the leg , their flesh dark, coarse, and chiefly adapted to soupi They 
are good layers , and being well fed produce large, substanUal, and 
nutritive eggs but these birds are too long legged to be steady sitters 
7448 The Shack bag, or Duke of I eeds bre^, was formerly in great repute, but is nowwiearty lost It 
is sometimes to be met with at Wokingham (Oakmgham), in Berkshire, and is so large, and the flesh so 
white, firm, and fine, asto afford a convenient substitute for the turkey ^ ^ ^ 

7449 The improved Spanish cock and hen is a cross between the Dorking and Spanish breed, also to 
found in and around Wokingham It b a large bird withfolack plumage, white and delicate ^aih, the 
largest eggs 6f any British variety, and well adapted for capons. • 
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7iS0. Breeding, The common veriety It eatlly procurable} but the ether* ntfvut either be procured 
flrom those parts of the country where they are usually bred, or from the poulterers and bird fanciers in 
Urge towns, and especially in London. It should be a general rule to breed ftoiA young stock ; a two- 
year-old cock, or st^, and pullets in their second year. Pullets in their first year, if early birds, will. 


with a large comb, or which crow like tfie cock, are generally deemed inferior ; but I ^ave had hens with 
large rose combe, and also crowers, which were upon an Quality with the rest of the stock. Yellow- 
legged fowls are often of a tender constitution, and always inferior In the quality of their flesh. Which is 
of a loose flabby texture, and ordinary flavour. 

7451. The heaUh qf fowls is observable In tlic fresh and flqrid colour of the comb, and the brightness and 
dryness of the eyes ; the nostrils being free from any discharge, and the healthy gloss of the plumage. 
The most usefbl cock is generally a bold, active, and savage bird, sometimes cruel and destructive in his 
fits of passion, if not well watch^, to his hens, and even to his offbpring. Hens above the common size 
of their respective varieties arc by no means prefcMblc cither as layers or setters. The indications of old 
age are paleness of the comb and gills, dulness ot colour, and a sort of downy stifftaeis in the feathers, and 
length and size of talons, the scales upon the logs becoming large and prominent 

7452. The nmnber qfhens to one cock should be flrom four to six. the latter being the extreme number, 
with a view of making the utmost advantage. Ten and even twelve hens have been formerly allowed to 
one cock, but the produce of eggs and chickens under such an arrangement will seldom equal that to be 
obtained from the smaller number of hens. Every one is aware that the spring is the best season to com- 
mence breeding with poultry, and in truth it scarcely matters how early, presupposing the best food, ac- 
commodation, and attendance, under which hens m<iy bo suifercd to sit m January. 

7453. The conduct of the cock towards his hens is generally of the kindest description, and sometimes, as 
in the Polish breed, so remarkably so, as to be quite incredible to those who hav«' not witnessed it It is 
not an uncommon occurrence, however, for the cock to take an antipathy to some individual hen ; when 
it continues fbr any length of time it is best to remove her, and supply her place by another, taking care 
that the stranger be not worried by the hens. Spare coops or houses will be found useAil on such 
occasions. 

7454. The change ^ a cock^ from death or accident, is always attended with interruption and delay, as 
it may be some considerable time before the hens will associate kindly with their new partner ; and dir. 
ther, a new cock may prove dull and inactive from the cliange, however good in nature. This ftequently 
hapi^ns with cocks of the superior breeds, purchased from the London dealers, in whose coops they have 
been kept in such a high state of temperature, that they are unable to endure the open air of the country, 
unless in the summer season. Such being remc^ved in autumn, winter, or early in spring, if imranliately 
turned abroad with hens, are liable to become a^ruish, torpid, and totally useless ; perhaps, in the end, 
turning roupy or glandered. The only method of safety in this case is to keep such a cock in the house, 
upon tnc best and most nourishing food, turning the hens to him several times in the day, and permitting 
him to be abroad an hour or sor, the weather being fine, until, in a few weeks, he shall be accustomed to 
the air. 

7455. In making the nestSt short and soft straw is to be preferred j because, the straw being long, the hen, 
on leaving her nest, will be liable to draw it out with her claws, and with it the eggs. The hen, it is 
ascertained, will breed and lay eggs without the company of a cock *, of course, such eggs are barren. 

7456. Eggs for setting should never exceed the age of a month, the newer to be preferred, as nearly of 
a size as possible, and of the full middle size ; void of the circular flaw, which indicates the double yolk, 
generally i\pproductive, nor should there be any roughness or cracks in the shells. The number of eggs, 
according to the size of the hen, from nine to fiitecn, an odd number being preferable, on the supposition 
of their Tying more close. The eggs to be marked with a pen and ink, and examined when tne hen 
leaves her nest, in order to detect any fresh ones which she may have laid, and which should be imme- 
diately taken fVom her, as they, if at all, would be hatched too late for the brood. It is taken for granted 
the box and nest have been made perfectly clean for the reception of the hen, and that a new nest has not 
been sluggishly or sluttishly thrown upon an old one, from the flith of which vermin are proiiagated, to 
Che great annoyance of the hen, and prevention of her steady sitting. Eggs broken in the nest shoulil 
be cleared away the instant of discovery, and the remaining washed with wann water, and quickly re- 
placed, lest they adhere to the hen, and be drawn out of the nest j if necessary, the hen’s feathers may 
also be washed, but always with warm water. 

7457. J^ith respect to the capricious ness qf some hrns^ in the article of sitting, it is a risk which must be 
left to the Judgment of the attendant, who has to determine whether the hon which apt>ears desirous of 
sitting may be safely trusted with eggs. Leaving a number of eggs in the nest is an enticement Very 
frequently a hen will cluck, and appear hot for inculiation, yet after sitting over her eggs a sufficient 
number of hours to addle them, will then desert them ; and, probably, in the course of a few days will be 
taken with another fit of incubation. Much useless cruelty is too often cxcrciseit to prevent the hen from 
sitting, when eggs, rather than chickens, arc in request A late author recommends to thrust a feather 
through the hen’s nostrils, in order to prevent her from sitting ; and to give her half a glass ot gin, then 
swing her round until seemingly dead, and confine her in a pot during a day or two, leavuig her only a 
small breathing hole, to force her to sit ! It is ftill time that those and a hundred other such utterly 
useless and barbarous follies of former days, practised upon various animals, should be dismissed with the 
contempt they merit The pamphlet alluded to is the Epicure^ by Thomas Young, a publication replete 
with good things on the interesting subjects of eating, wines, splints, beer, cider, &c. It is written with 
haul gout. {MaoArtM.) 

7458. Moulting. Every succeeding year after the third, the hen continues to moult later in the season, 

and laying fewer or no eggs during the moulting i>eriod, which is sony^imes protracted to two or three 
months, it should seem that old hens are seldom to be depended upon lor eggs in the winter, such being 
scarcely fbll of feather until Christmas ; and then, probably, may not begin to lay till April, producing at 
last not more than twenty or thirty eggs. In general, it is most profitable to dispose of hens whilst tney 
are yet eatable or saleable for that purpose, which in the spring of the thinl year. Nor do delicate 
white hens lay so many eggs in the cold season as the more hardy-colourcd varieties, requiring warmth 
and shtfter, particularly by night. Moulting, or the casting and renewal of feathers, lasts with its eflbcts 
from one to tnree months, according to the age and strength of the bird. Whilst under this natural course, 
poultry are unfit for the table, as well as for breeding. It is the same with respect to young poultry, 
whilst slicddlng their feathers in the spring. The regular moulting of fUU.grown fowls begins in the 
autumn. * 

7459. In some ^09 the desire qf incubation is so powerful, that they will repeat it five or six times in 
the year; In others it is so^light, that they will probably not sit more than once or twice in the season. 
A skilful breeder will take advantage of these qualities, and provide abundance of eggs ft-om the one 
vatiety, and of chickens by means of the other. Hens, when sitting, drink more than usual : and it Is 
an advisable practice to place water constantly before them when in this state, and food (say com) at' 
least twice a duy. The time of incubation Is twenty.one days. 

7460 Matching. The chicken, hitherto rolled up like a ball, with its bill undet the right wing, like a 
bird asleep, begins generally on the morning of the twenty-stcond day to break Itft way throught^e shell i 
Mother the hen, nor can the art of man, wtm safety render them aid in this very interesting and won* 
ilorftil okusration. The parental aiftetion of the hen, a* Mowbray and Parmentler have observed, is alwajif 
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Intensely incmaed. w^-ahe flitt hears the voice of the chicks through' the shells, and the stitdies of 
their litUe hUls against them. The signs of a need of assistance, the former author dtwerves, are, the egg 
being partly pecked, and the elTorts of the chicken discontinued for five or six hours. The shell may then 
be broken cautiously, and the body of the chicken oarefully separated from the viscous fluid which lines 
it Reaumur gives it as his opinion, that no' aid ought to be given to any chickens but those which have 
been near twenty^our hours cmplrved without getting forward in their work. 

7461. chicken* first hatched should be t^en from the hen, lest she be tempted to leave her task 
unfinished. Those removed may be secured In a Iwsket of wool or soft hay, and kept in a moderate heat, 
if the weather be cold, near the fire They will require no food for many hours, even four^^nd^wenty, 
thpuld it be necessary to kee|) them so long foom the hen. The whole brood being hatched, the hen is to 
placed under a coop abroad, upon a dry spot, and, if possible, not within reach of another hen, since 
the chickens will mix, and the hens are apt to ni^m or destroy those which do not belong to them. Nor 
should they be placed near numbers of youngTowls, whicli are likely to crush young chicks under their 
fwt, being always eager for Che chickens' meat. The first food should be split grits, afterwards tail wheat } 
all wnterv food, soaked bread, or potatoes, is impioper. Eggs boiled hard, or curd chopped small, aie much 
approved as first lood. Their water should be imre amd often renewed } and there are convenient pans 
made, in such forms that Che chickens may drink without getting into the water, which often, by wetting 
their feet and feathers, numbs and ii^ures them. A bason whelmed in the middle of a pan of water wifi 
answer the end, the water running round it generally ; and, independently of situation, and the disposition 
of the hen, there is no necessity for cooping the brood beyond two or three days ; but they may ne con- 
fined as occasion requires, or suft'ered to range, as they arc much benefited by the scratching and foraging 
of Che hen. They must not be let out too early in the morning, or whilst the dew remains upon the 
ground, for less be suffered to range over the wet grass, one common and fatal cause of disease. Another 
caution is of the utmost consequence, to guard them watchfully against sudden unfavourable changes of 
the weather, more particularly if attended with rain. Nearly all the disorders of gallinaceous fowls arise 
from cold moisture. 

7462 For the period qf the chickens quitting the hen, there is nogcsieral rule : the most certain is, when 
the hen begins to roost, leaving them ; if sufficiently forward, they will folloiv her ; if otherwise, they 
should be secured in a proper place, the time having arrived when they are to associate with the young 
poultry, as nearly of their own age and size as possible, since the larger arc apt to overrun and drive from 
tlieir food the younger brood 

7463. Hatching by artfficial heat is an Egyfitian practice, mentioned by Diodorus and Aristotle, and was 
brought into notice about the middle of the eighteenth century, by K6aumur in his Art de faire (fclore, 
^c. des Oiseaux domestiaues." 'I'ho requisite degree of heat is W degrees, which is supplied by tire, steam, 
hot water, or fermentible substances j after hatdnrig, the birds arc i>laccd in a cage, in which is pli|ced a 
lamb-skin suspended firom the roof of a box, and enclosod by a curtain of green baize; or, according to 
Pannenticr, they may be placed under a capon, which, after being prepared for receiving pleasure ftom 
feeling the chickens under its belly, by depriving it of the greater part of the feathers and excoriation (sls 
to be confined with them in the same coop, and after tieing fed together for a day or two, it^s said the 
capon will become an excellent nursing mother. Excepting as matter of curiosity, however, it is not at 
present worth while either to hatch or rear chickens artificially in this country. Whether Reaumur's 
mode of hatching be adopted, or Mrs D’Oyley’s of depriving hens of their chickens as soon aa hatched, 
and thus causing one hen to natch five or ux broods in succession, the human attention required, and the 
risk of failure are so great, that the surest modes, nmter all the present circumstances, are such as are 
natural Where it is tried for experiment or curiosity, the heat of tan or dung is more likcK to prove 
steady than that ftrom smoke, air, or steam, probably even than that of hot water, successfully tried, 
however, and, we believe, still practised in the neighbourhood of Paris, An enclosure in the midule oft 
broad vinery or hothouse might serve at once to hat^ and rear early chickens ; and such a mode of rearing, 
at least in the winter season, certainly deserves the attention of those who are curious in having this 
luxury in February and March. In 1822 or 18S23 some interesting experiments were cxliibited by Mr Bar. 
low at the Egyptian Hall, London, relative to an improved metnod which he had invented, or hatching 
c§g* by artificial heaL The method, and the machine necessary to practise it, seem to have come very 
little into use. 

7464. The incubation of chickens by hot water is the invention of AL Bonnemain, physician, of Pari% 
in 1777 ; and still alive when we were in that capital in 1H2B. Chickens hatched in this way at St. Ocr 
main’s, under M. D.’s direction, it is said, suppli^ the table of Louis XIV. The boiler of the apparatu 
if called a calortfire, {calor, heat, and fero, to bear,) and canaists of a small boiler {fig- 934. a), a box o 



building (W for hatching the eggs, a cage or coop (c) for rearing the chickens, tubes for circujatlM the 
hot water, a supply tube and ftinnel (c), and a safety tube (/). Supposing the water heated In the boner, 
it wUl rise by its specific levity through the tube (o, d), move priiressivelyjthrough all ithe tu^ aim 
return again to the boiler by the tube (g), which it inserted in the lid like the other, but passes down to 
Its lower part (A). ThisScirculatory movement, once commenced, continues so long as the water ^beaced 
in the boiler, because the temperature is never equal throughout all parts of the apraratus. We may 
readily conceive that a perfect equality of temperature canliever exist, on account of the continual loM 
of hea^t, which escapes nom the exteriors of all tlie tubea Meanwhijp, the temperature of the air en- 
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doMd In th6 fmC difUbn but llUto Chat of the numerau* tubea whlnh travene tt { and ai^'the bend*^ 
Che Cubes on the outside of the box affbrd but little lurfbce to be cofded by the surrounding air, so the 
foroe ofthe drculafeion, which is always in the tatio of the diff’eretice between the temperature df the 
waters psiasing out of the calorlfbre and re-entering it, does not become greatly diminished, even after 
havlim expended a large portion of its heat on the outside of the box, in maintaining a gentle heat in the 
cage (e) adjoining to it \Ve see, therefore, that the more the water is cooled wbloh pasms through the 
last circumvolutions of the tubes, the more active is thcicireulatloo hi all ports; amt consequently, the 
more equal is the temperature of all the tubes which heat the box, and of the aii within it: indeed, to 
prevent the loss of heat as much as possible, the boiler, and all those parts of the tubes which are placed 
on the exterior of the box, are enveloped in lists of woollen doth, M. Bonnemain having thus applied 
these principles with so much skill, is alerays enabled to maintain In these boxes an equal tempmiure, 
varying scarcely so much as half a degree of Reaumur’S thermometer ; but, os if It was not lufflclent to 
have thus fkr resolved the problem, he contrived that this degree df temperature In allawrts of the stove 
should be maintdned at that point which was found most favourable Ibr promoting incubation. It was by 
means of an apparatus for regulating the fire that he attained tbia deslratdc object The action of thia 
regulator is founded on the unequal dilatation of dlRbrent metals by heat A movement is communicated 
near to the axis of a balanced lever, which levor tranmnits it by an irou a register in the ash-pit 

door of the fbmace. Combustion is by these means abated or increased. * detdls of this piece of 

machinery are AUly described and delineated in GiU'^t Technologicai Rqfistor^eh. 1828, p. 70.)- 

7465. IrAen trw would hatch chickens by hat UMtar, we hght the Are and raise the temperature till we 
obtain that degree of heat in the box which is fitted for incubation; we then place the eggs near to each 
other, upon the shelves, with borders to them (t‘, f), which aie fixed Under each row of tubea It is con. 
venient not to cover, on the first day, more than a twentieth pOis of the Superficies of the shelves, and to 
add every day, for twenty days, an equal quantity of eggs i So that, on Ihc twenty-first day, the quantity 
of eggs first placed will be, for the greatest iiart, hatched: so that wc may obtain every day nearly the 
same number of chickens ; but which may, nevertnclesSj, be occasionally regulcM by the Articular season 
of the year. 

7466. During the firgl days qf ineviation, whether natural or artificial, the small portion of water 
contained within the substance of the egg evaporates through the pores In its shell : this is replaced by a 
small quantity of air, which is necessary to support the remration of the chick ; but as the atmospheric 
air which surrounds the eggs in the box at that degree of temperature ia either completely dry, or but 
little humid, so the chick would greatly suffbr, or finally peruh, flrom thia kind of desiccation. The 
aqueous vapour which exhales from the breathing of the ok) fowls iraile hatching, in some degree prevents 
this ill cflbct ; but, nevertheless, in dry seasons, the vapour ia hardly suiflclent ; and thus, in order that 
the eggs may be better hatched in the dry seasons, the hens edver them with the earth of the floor of the 
granary. In artificial incubation, to keep the tair m the stove constanyy humid, they place in it flat 
vessels, such as plates (Ir, A), filled with water. When the chickens are hatched, they are removed from 
tin stove, pnd carried to the cage (c), where they are fod'With millet, and nestle under a sheep’s akin 
with wool on it (/), suspended over them. They also s^^rate, by means of partitions in the cage, the 
chickens as they are hatched e^ch day, in order to modify meir nourishment agreeably to their age. 
Artificial incubation is exceedingly useful in friTRishmg youn^ fowls at those seasons when the hens will 
not sit, and, in some situations, to produce, or, as wemaV jay mdeed, to manufacture a great number of 
fowls ill a small space. {GtlVs Technologtcal RepoattorUt, No. vliL p. 78. as quoted in Gard. Mag. voL. iv. 
p. 307.) 

7467. The products of the cock and hen are dgga, feathers, and the carcass. 

7468. Eggs become desiccated, and, in consequence, ipsa great part of their substance and nutritive 
quality, by Keeping ; and every boily knows the value.ofa ftxfb-laia ett. They will retain their moisture 
and goodness, however, three or Jbur months, or more, if thq pores m the idieU bt closed and rendered 
impervious to the air, by some unctuous application. We generally anoint them wUh mutton suet melted, 
and set them on end, wedged close togetner, in brjn, stratum sufer stratutnp the containing box being 
closely covered Laid upon the side, tne yolk will adhere to the shelf. They thus come Into use, at the 
end of a considerable perioil of time, in a state almost equal to new-laid eggs, for consumption ; but ought 
not to be trusted tor incubation, excepting in the case of the imported eggs of rare birds. 

7469 The largest eggs will weigh two ounces and a baif, those of the Chittagong hen perhaps three ounces. 
To promote fecundity and great laying in the hen, nothing more is necessary than the best com and fair 
water ; malted or sprouted barley has occasidhally a good efibet, whilst the hens are kept on solid com : 
but if coiiiinucd tpo long thev are apt to scour. Cordial horse-ball is good to promote laying in the cold 
season, and also toast and ale, as every henwife well knows. It must be Aoted, that nothing is more 
necessary towards success in thepartUwr of obtaining plenty of eggs, than a,good attendance of cocks, 
especially in the cold season : and it is alio especially to be observed, that a cock whilst moulting is gener. 
ally useless. Bufibn says, a hen well fed and attended will produce upfhitrds of one hundred and fifty eggs 
in a year, besides two broods of chickens. '' Mowbray observed, that a Don generally cackled three or four 
days previously to Ikying ; and that some hklf-bred game hens began to If^ as soon as their chickens were 
three weeks old ; the consequence of high keep and good attendance of Uncocks. 

7470 . Feathers or down intended for use should be plucked a» soon as ptaslble after the bird is dead, and 
before it is cold, otherwise they are defective in that elasticity which is lihelr most valuable nri^rty, and 
are liable to decay. The bird should, besides, be in good health, and net moulting, for the reatners to be 
in perfection ; and being plucked, and a sufficient number collected, the feoonec they are dried upon the 
oven the better, since they are else apt to heat and stick together. 

7471. The feathers qfbtrds are applied to various purposes of utility and ornament.^ “ The plumassier 
collects and prepares the delicate feathers of birds, and gives them the most brilliant colours, in order to 
vend them to the embroiderer, and the manufacturer of artificial flowerf,' who introduces them into their 
embroideries, and forms them into bouquets and garlands, to add to the elegancies of dress and fornlture, 
according to the tastes Indicated by fkshion. The plumassier only employs the feathers of the ostrich, the 
heron, the peacock, the swan, the goose, and the i .ck ; these he prepares and disposes in a fit manner to 
adorn our hats, robes, &c. ; he also makes aigrettes^ and an infinity of other objects. The' workman who 
forms t|}C feathers for these uses is termed a plumassier. All the kinds of feathers which possess great 
brilliancy, extent, and fipencss, are also employed in a great variety of circumstances, although those are 
preferred which we have above mentioned.’’ {Gill's Tech. Rep. voL vi. See p. 248.) 

7472. Where hens are kepi more than a pear they are sometimes plucked towards the end of the spring 
season for the sake of their feathers. This operation, where it takcq place, ought to be performed in the 
most tender aid carefUl manner, and the birds hoUsed afterwards for a time lufflcient to enable them to 
endure the air : but the praef.ice is cruel, and we trust it is not likely to come into general use 

7473. Feeding andfatteuirigthe carcass. Fowls will become fat on the common run of the farm-yan), 
where they thrive upon the ofihls of the stable, and other refuse, with perhaps some snudl regular dally 
feeds ; but gt threshing time they become particularly fat, and are thence styled barn-door fowls, pro- 
bably the most delicate and high flavoured of all others, both from their foil allowance of the finest corn, 
and the constant health In which they are kept, bv living in a natural state, and having the foil enjoy, 
ment of air and exercise. They are also confined during a lurtain number os wet^ks, in coops, those fowls 
which are soonest ready being drawn as wanted. It is a common practice with some housewives, to coop 
their banudoor fowls for a week or two, undeC* the notion of improving them for the table, and increasing 
their fift f a practice which, howeycr, seldom succeeds, since the fowls generally pine for their loss of liberty. 
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^ Blighting their food. lo«o Instead of gaining additional ^Desh. Such a period, iti foot, if foo tbert for 
them to beome acoustomed to confinement. * > ^ 

. 7474. Ftedin^^hifuses should be warm and airr, trith earth fioors well raised, and capadeus 
accommodate twente pr thirty fowls; the floor slightly littered down, and the lutcr often clanged. ^Saai^ 
gravel and a little lame rubbish should be placed In dllforeht places, and often changed A Sq^cient 
numter of troughs, for both water and food, should be placed arDurnf, that the stock may with at 
littlo mterruptiomaa possfide from each other, and p«*ches in the same proiMrtion should be fbmished 
for those birds which are indined to perch, which few of them will desire after they have begun to fatten, 
but which helps to keep them easy and contented until that period, Ijn this mode fowls may be batten^ 
to the highest pitch, and yet preserved in a healthy atate^ their flesh being e<Lual in qiiality to that of the 
ham-door fowl To sufihr fattening fowls to perch is contrary to the general practice, since it is sumiosed 
to bend and deform the brea8t.bone; but as soon as they become heavy and indolent ftom feeding, they 
will rater incline to rest in the straw ; and tho liberty of perching in tjie commencement of their coop, 
ing has a tendency to accelerate that period, when they are nroiw iflelmed to Test on the floor. FowlL 
moreover, of conaiderabte wowtii will havp many pf them become already crooked breasted from perch- 
ing whilst at large, although much depends upon form in this case, sipce we find aged cocks and hens of 
the licst shape which have Mcphed all their hVes with Ihe breaSt bone perfectly straaght 
7475. The privation by inclining fowls to ^constant state of repose, excepting when moved by 

the appetite for food, promotes and accelerates ob^ity t bnta statc of obei>ity obtained in this way rapnot 
be a state of health, nor can the -flesh of animals so fed equal in flavour, nutriment, and ssdubrity. that of 
the same species fed in a more natural way. Economy and market interest may (lerhaps be best answered 
by the plan of darkness and close confinement; but a feeder fur his own table, ordditete taste, and am- 
bilious of furnishing his board with the choicest and most salubrious viands, will declare for the natural 
mode of feedmg ; and in that view, a feeding. \ard. gfravelled and turfed, the roomubpiiig ojien all day, for 
the fowls to retire at pleasure, will have a decided preference, as the nearest a|>proacli to the barn-door 
system. . ^ 

747G. Insects and animal food form a part of the natural diet of poultry, are medicinal to them in a 
weakly state, and the want of sudh food may sometimi'S impede their thriving, r 

7477. For fattening the younger chickens^ the above focding.rouin and yard is.WPll calculated. These 
may be nut dp as soon as the hen shall have quitted her charge, and before thoyJteve run off‘thc sucking 
flesh ; for generally, when well kept and in health, they wdl bo in line condition and foil of flesh at that 
period, which flesh is aftcru’ards expended in the exercise of foraging for fooil, and in the increase of 
stature, and it may be a work of some time afterwards to recover it, more espeeii^y in young cocks, 
and all those whicli stand high upon the leg. In ihet, all those which a|>)H.'ar to liave mng legs should be 
fattened from the hen, to mak5 the best of them ; It being extremely diflicult, and often impossible, to 
fatten long-legged fowls in coops, which, however, are brouglit to a good weight at the barn-door. 

7478. In the choice of full..sived fowd for feedina* the short-legged and early hatched always deserve a 

E reference. The green linnet is an excellent model of imm for the domestic fowl, and the true Iforking 
reed approa,.hes Uie nearest to such model. 0£ course the smaller breetls and the game are the mast 
delicate aqjl soonest npc. The London chicken butchers as they are termed, or poulterers, ar^said to be 
of all others the most dexterous feeders, putting up a coop of fouls aifti making them thoroughly fat 
within the spare of a fortnight, using so much grease, and that jierhaps not of the most dedicate kind, in 
the food. In the common way this business is often badly managed, fowls tieing huddled together in a 
small criop, tearing each other to pieces, instead of enjoying that repose which alone can ensure the wished- 
for object ; irregularly fed and cleaned, until they are so stcnched and poisoned in their own excrement, 
that their flesli artuallysmells and tastes of it when smoking upon the table. W hero a steady and reguLir 
profit is roquiied from poultry, the best method, whether tor domestic use or sale, hi constant high 
keep from the beginning; whence they will not only be always ready for the tabic, with very little extia 
attention, but their flesh will be superior in juiciness and rich flaiour to those winch are lattened ftoui 
a low or emaciated state. Fed in this mode, (be spring pullets are paitiqulnrly fine, and at the same time 
most nourishing and restorative food. 'ITie pullets winch have been hutched In March, if high fed fyom 
the nest, will lay plcntiAilly through the following au|ninii ; and not being intended tpr breeding stock, 
the advantage of their eggs may be taken, and themselves disposed of thoroughly fat lor the table in 
February, about which period their laving will bo finished. Instead of giving ordinary and tail corn to 
fattening and breeding poultry, it will be fouud most advantageous to allow the heaviest and best, putting 
the confined fowls upon a level with those fi'd at the barn-door, wlicre they have their share of the 
weightiest and finest corn. I'his high feevling shows itsell not only in the size and flesh ot the fowls hut 
in the size, weight, and substantial g^mdness of their eggs, wdiich in those vaJuablc jiartieulars will prove 
far superior to the eggs of fowls fed upon ordinary corn or wa.shy potatoes : two eggs of the former going 
further in domesttp use thaif three of the latter The water also given to fattening fowls should be often 
renewed, fresh and clean; indeed, those which have been well kept will turn with disgust Iroin ordinary 
food and foul water. 

7479. Barley and wheat arc the great dependence for chicken Multiy , oats will do for ftill-grown hens 
and cocks, but are not so good as barley ; both, when they have their fin of corn, will cat occasionally cab- 
bage or beet leaves. 8teained potatoes and oatmeal mixe<l together make au excellent mess, but must not 
be given in great quantities, otherwise it renders the flesh soft and flabby. 

7f80. Cramming. Barley and wheat meal are generally the basis or chief ingredient in all fattening 
mixtures for chickens and fowls j' but in Sussex ground oats are used, ami there oats arc in higher repute 
for fattening than elsewhere, many large hogs being fattened with thcia In the report ol that county, 
the Bev. Arthur Young says, '♦ North (^apiiel and Kinsford are famous for their poultry : they are 
fattened there to a size and perfection unknown elsewhere, U’he food given them is ground oats made 
into gruel, mixcil with hog's grease, sugar, pot-liquor, and milk ; or ground oats, treacle, and suet, sheep’s 
plucks, &c. The fowls are kept very warm, and crammed mcniing and night 1 he pot-liquor is mixed 
with a few handftils of oatmeal aid boiled, with which the meal is kneaded into crams or rolls of a proper 
size. Tho fowls are put Into the coop two or three days before they arc crammed, which is continued 
for a fortnight ; and they arc then sold to the higglers I'hese fowls, full grown, weigh seven pounds 
each, the average weight five pounds ; but there arc instances of individuals double the w'cight They 
were sold at the time of tlie .survey (1809) at four to five sliillings cacli. '1‘urrier, of North Chappel, a 
tenant of I^d Egrcinont, CTams two hundred fowls |jrr annum. Great art and attention is requisite tq cut 
the capons, and numbers are destroyed in the operation.” • " 

7481. Oakingham in Berks isvaUtcalarlyfamoMS for fatted fowls^ by which many persons in that tbwn . 
and vicinity gain a livelihood. The fowls are sold to the London dealers, and the sum of 160/. has bW?n 
returned ia one markeuday by this teaffie. Twenty dozen of these fowls were purchased for one gala at 
AVindsor, after the rate of half a guinea the couple. At' some seasons, fifteen shillings have been paid^ 
a couple. Fowll'constitute the principal commerce of the town. Romford, iix Essex, is also a great market 
for poultry, but generally 6f the store or barn-door kind, and not artificially iwl. 

7fe. The Oakinghdm method tf feeding is to confine the fowls- In a dark place, and cram thein with 
paste made of barley.meal, mutten-suet, treacle, or coarse sugar, and milk ; and they are founn completely 
ripe in a forinlghk If kept Ipnger, the fever tiiat is induced by this continued state ol rej^lrtion, renders 
them red and un8alea(l)te,and frequently kills them. Geese are likewise fed in the same neighboiirhood^n 

? reat numbers, andspld«bout midsummer ((^itinerant dealers ; the priee at tlic time the survw vvas 
1808), two shillings to two and three-pence each. It appears utterly contrary to reason, that fowls fed 
upon such greavy giid impure mixtures can posiflbiy prodii(|s flesh or lut so firm, delicate, high Havour<^ 
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or nourishing, as those fattened upon more simple and substantial food , as, for example, meal and milk, 
without the addition of either treacle or sugar With respect to grease of any kind, its chief efl^t must 
be to render the flesh loose and of indelicate flavour Nor is any advantage gained, excluding the com. 
mercial one 

74i83 The methoat qf cramming by coyfintng tn a box the sise of the body of the fowl, and allowing its 
held and vent to project for intromission and ejection , ot blinding the bird for this purpose, or of nail 
ing It to the board and also the mode of forcing down liquid food by a particular kind et pump, worked by 
the toot of the feeder , all these and other cruel practiois we wish we could abolish in practice, and obli 
terate from the printed page 

7484 Lastiatton is performed on cocks and hens only in some districts, and chiefly in Berkshire ind 
Sussex Ihc usual time is when they have left the hen, or when the cocks begin to crow, but the cirlier 
the better It is a barbarous practice and better omitted Cai ons are shunned both by hens and cocks, 
which, it is said, will not roost on the same perch with thorn 1 he ( hincsc mode of making c iixms is fully 
described and illustrated with cuts in the Firm r s Mag^init vol vi p 46 

7485 Ptntontng qffovls is often iiractiscd to restrain them from roosting Coo high, or ftom flying over 
fbru cs, &( , and is much more convenient than the cutting their wing feathers only* in the ordinary 
methods of merely excising the pinion, it is trcqiiently fatal , and iliuest always so to fulkgrown birds or 
fowls, by their bleeding to death lo prevent this in the long winj^ed tribes, as ducks gcibC, &e , p*iss a 

threidcd needle through tht ir wing, close by the iiibide of tho 
smillcr bone {fig 93 7 a), and making a ligature with the thread 
across the larger bone, and returning it on the outbide of all, the 
principal blood vessels are secured, which could not be ni com 
plishcd by a ligature confined to the surface only After tho 
blood-vessels have uti thus secured, cut oft the portion of wing 
beyond the ligiture with ^ci^sars or shears In the Cr tllin&ei a or 
fchort-winged tribes, as cocks, he h Ai the operation is rendered 
safer by being performed on the htj, miing of the next joint (5), 
making (he ligature embrace all the vessels between these two bones by passi ig it twice, through, and 
securing each bone individually, and passing the lit,aturc aroun I the whole of that part of the wing 
generally In this way also birds which have been accidentally wingc 1 in shooting may be preserved 

7486. The turkey (A/eleagns* Gallipdvo I ,Jig 936 ) is i m.tivc of Amciica, and was 

intioduccd into this coiintiy fiom 
Sp im soon alter tlie discovery of 
tlic former country. Ihc eoloiir 
in the wild state is bliek, but do- 
mestication has produced great 
\aiiety 

7187 In a state of mtm c they arc said 
to I ira le m flock's ( f fl\t hundred feed 
ing in general where abundance it 
nettles are to befound, theeeed < f whie h 
and of i small reel acorn is their common 
food m the Aintrieaii woods Thry get 
fat in a u il 1 state, and are soon run do e n 
by horses and degs They roost on the 
highest tree<4 and sinee the clciring of 
extensive truts in America, have be- 
come rare in many places their antipa 
thy to any thing of i red colour is well 
known In this country they arc sup 
posed to be of a tender constitution, which only applies to them when young for when grown up they 
will live in the woods with occasunal buj j lies of fool, as is actually the eise to a great extent iii the 
demesne lands of the M irquis of Bute, in Ifutc 

7488 TJi varieties are few, and thiefly the copper and white sai I to bo imported from Holland, the 
former tea tender for general culture the bLaek Norfolk is esteemed vuperu r to ill others 

7489 Breeding One turkey tock is sufticient lor si\ htns or more and a lien i^ill (over according to 
her si/e from nine to fifteen cgg<j The hen is ajt to f nn her nest U read in a hedgt*, or under a bush, 
or in some secure plaic, she lays from eighteen ti twenty live egg cr u] w irds and her term of 
incubation is thirty days She is a steady sitter, even tostaiv iti n and the ref re rexjuircs to I ngularly 
supplied with fbod and water Buffon says she is a most alKeti >ii ite m tlnr I ut Mowbiay rbserves, that 
from her natural heedlessiicss and stupidity, she is the most careless of motiurs and being a gnat tn. 
veller hcrbcif, will drag her brood over field, heath or bog, never casting i regard behind her to call in h( r 
straggling chicks, nor stopping w hile she has one left to follow her 1 he turkey diffi rs from the common 
hen in never scraUhing for her clucks, leaving them entirely to their own instinct iiid industry , neither 
will they fight for their brood, though vigilant in the discovery of birds of jrey, when they will call their 
chickens together by a x>artieular cry, and run with considerable si ecd Hence, when not confined within 
certain limits they require the ittcndanco-of a keeper 

7490 Tuih y chirks should be withdrawn from the nest as soon as hatched, and k-'pt very warm by 
wrapping them m flannel, or putting them under an artihei d mother in a warm room or other warm 
place Various nostrums are recommended to bo given and done at is season as aieppeicorn and a 
tea-spoonful of milk, immersion in cold water, Ac Mowbray wisely related all these unnatural prai ti( es, 
and succeeded by giving curd and hard eggs, or curd and bailey meal kneaded with milk, and leiicweet 
with Clearwater rather than milk, as he fou t the last often scoured them A sort of vermuelli or 
artlflcnl worms, made from pulling boiled meat into strings he found beneficial for every species of 
gallinaceous chieken i wo great objects arc, to avoid supeifluous moisture, and to maintain the utmost 
eleanliliess, for which purposes as little slop (bod is given as i ossible A fresh tuft of short swret grass 
•bould be daily given as green tood^ bift not fnails or worms as scouring, and no oats , nettle seed, clover, 
rueu or woonwood gathered, as recommended bv the elder housewives Water is generally preferable to 
milfc When the we ither ig favourable, the hen is cooped abroad in the forenoon Dur ng the rest of tho 
day and nipht, for the first aix waeks, site is keid w ithin doors AfttY this the hen m ly he ct oped a wholo 
day exteriialte Ibr another fortnight, to harden the chickens { and afterwards they iniybe left to range 
Within c«^a limits, or tenned by an old man or woman, being fed at going out in the morning and 
rotumiDg^ the evening I heir ordinary food may oe that of the common coeki and hens They will 
prefor'fQw^g abroad upon high trees in the summer season, but that cannot generally be pcnnitfcd wHh 
a vieaMun th^safo keeping 

74^1 FatUfmng Sodden batlc^y, or barley and wheat-pif 'll miMcl, Is tho most approved food and the 
gonaval mode ojP man agc'ment is the same as that of tht common cock and hon Ihcy are generally fed so 
•s to come in^ Christinas, but thiy may lie fattened early or lato Sometimes though, hut rarely, they 
are < aijomsl^ Buffon says, the wild turkey iof Afperu a has hceii known to attain tho wt ight rC sixteen 
pcMiiids ,«tiw1it)ltrolk turkevB aie said somctiliiefl ter weigh twenty and thirty pounds, bdt Mowbray says. 
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he never m^e any higheir than fifteen peutids ready for the spit The living and dead weight of a turkey 
dro AS 2wl to 

Tui keys are sometimea plucked alive, a barbarous practice which ought to bo lard 
aside Pannenticr prot^s^ to multiply the breed ot white turkcyi. in France, and to employ the feathers 
found on the lateral part of the thighs instead ol the plumes of the ostrich. 


7493- The Guinea hen (Numidia Jl/eleagris 
Jig. 937.) is found in a wild btatc only in Africa, 
from whence it l)a& been diffused over every part 
of Europe, the West Indies, and America. In a 
state of nature these birds associate in docks of 
tA) or three hundred. They delight in mm shy 
pi ices, but always perch during the nigJit in trees, 
or high Mtuations. It is bigger than a large cock, 
and IS active, restless, and courageous ; and will 
even attack the turkey, though so mucli above its 
size. 

7404 The p; opei t/ev qf the pheasant and the turkey have 
been Slid to be united in this bird , its flesh is more like that 
of the pheasant than lh.it of the common cock .md hen both 
111 coloui and taste, and is riikoneil aie^ good substitute 
for the former bird It is also \cry prolific, and its eggs are nourishing and good It assmiilatcs-per- 
fectly with common fowls in its artilu lal habits and kinds ot food , but it has this peculiarity — that the 
cocks and hens are so nearly alike, that it is difficult to distinguish them, and it has a peculiar gait, and 
cry, and chuckle ' 



7495. The peaiock (Pavo cristAtus X.) is a native of India, and found in a wild state 
in Java and Ceylon, wliere they perch on trees like the turkey in America. Tlie age of 
the peacock extends to twenty yeais, and at three the tail of the cock is full and com- 
plete. The cock requires from tliree to four honsj and where the country. agrees with 
tliem, they are very prolilic, a great ornament tq the poultjy yard and lawns^^and useful 
for the destruction of all kinds of Vcptiles. Unfortunately, they areTnot easily kept 
within moderate bounds, and are very destructive iivgardcift. 
Tliey live on tlio same food as^ther domestic fowls, and 
prefer bailey. They are in season fiom February till June ; 
but though a ])cacock forms a very showy dish, flesh is 
ill-colouicd and coarse, and they are tberelbjPC^ more as 
birds of oinaincnt tlian of use, 

7 19G. The tnsttd tutassow (Prax A\(:c\qt L* J^, 
beautiful and inajer.tic bird, nearly the sii:G of a tuivey ; it 
is common in some parts of tropical America, and is men- 
tioned as being abundant in Paraguay. In those coun- 
tries it IS tamed, and readily associates with the othei do- 
mestic poultry. lake most gallinaceous birds, it lives in 
floiks of about a dozen, feeds upon Indian corn, rice, and 
olhci giam duiing the day, and loosts on high trees at night. 
Its size, disposition, and the delicacy of its flesh, all recommend our attempting to do- 
iriestitate it in this counlry. 



SiCT. III. Anserine or Aquatic Fouh. 


7497. The order anscrc^ comprehends the duck, goose, swan, and hu/zard. Under 4 
regular system, Mowbray observc*s, it would be pieferable to scpaiatc eiitiicly the aquatic 
from the other poiiltiy ; tlie foinier to have their houses langcd along the Ixinks of a piece 
of water, with a fence, and sufficiently capacious walks in fiont; access to the water by 
doors, to be clostd at will. Slioifld the water be of considerable extent, a small boat 
would be necessary, and might be also conduc^e to the pleasure of angling. 



749S The duck ( J'Vias ^SiSschas X.yfg 91*) ) is a na- 
tive of Britain, and fbund fiemionting the edges and 
banks of lakes m most parts of Furoiie The flesh of 
this and various other s^lcs ot the duck is savory and 
etiinuUnt, and said to atlbrd preferable nourishment to 
that of the soose, being less gross, and more easily 
digested The flesh of the wild duck, thougn more 
savoury than that of the tame, is reckoned still more 
easy of digestion. The ancients went even beyond our 
greatest modern epicures In their high esteem for the 
flesh of the duck, and IMutarth asserts, that Cato pro. 
servctl hi» whole hou8eho||)i in health by dieting them 
on duck’s flesh 

7*99 Tarteitcs and ^pcctes There are the Rhone^ 
the Jyltsbury, the canvassdtackedt abu too Mus* 
covy * 


7900. Th* Slumt durk b orJglnBlIv from France, 
narallT of a daTk-colcmred ytumlige, large sUe, imd suniraeni 
tolmprorv oar Creed Thfir ore ot darker flesh, and nrKira 
■avoury, than tlic UngUbli dui k , but aonnwhut coarse. HUone 


duck* havo lieen so constantly ImporUi d iitf a gieeat nunaber td 
■ Lt thcr «je ' erv geiu mil j mixed Wjidieuv Motive breed, 
Ush tlMvk, pirtirul»rb tht wbUs VO^y. e^«claHy 
ch!in< e to h IS L light coloured ntnW of *• 
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blah and savourj (Iitc nr M the darknr caloun. Muscovy, ami 
otiiir rarc.iKii Hpecles of the duck, are kept rather oikt of cu 
rlo&ity than for the tnl le 

7 The It Me are a beautiful and oniamental 

Slock, matoMni; well in colour wltli die Rinbden geese 1 hey 
arc will to lie early breeders 


7502 Th» etiiatt backed, bred only on the Potowmne and 
Susiuehanna ri\cr., ire of very recent Introduction ftnni 
An eric i iml are only to he found in a iew places near Liver 
1 ool they are sa d to be the best in tae world, aud if so will 
soon become belter known 


T'iOS The Mu^covff duck (A moschata L) is a native of Drazil, but domesticated, .in Euroiic It h a 
curious dirk coloured bird, distinguished by its inked fi^c, kept more out ut curiosity iJian use , to be re- 
tained in any filace, they must be reared there from the egg, otherwise they will fly away 

7501 Bt ceding. One drake is generally put to hve ducks , the duck will cover from eleven to fifteen 
eggs, and her term of incubation is thirty d lys ihey begin to 1 ly in Febiuary, irc very prolifii , ind are 
apt, like the Turkey, to liy abroad, and rontoal their eggs, by covering them with leaves or straws The 
dutk generally lays by night, or early in the morning white and light coloured ducks produce similar 
eggs , and the brown and dark-colourcd ducks, those of akrecnish blue colour, and of the largest size In 
setting ducks, it is considered safe:,t to put hght-colourM eggs under light ducks, and the contiary , as 
the rc are instances of the duck turning out with her bill those eggs winch were not kA Jier natural 
colour « 

7505 Burma tncuhatwn, the duck requires a secret and safe place, rather than any attendance, and 
will, at nature^s call, cover her eggs, and seek her food, and the refreshment of the waters On hatching, 
there IS not often a necessity for t iking away any of the brocxl, barring accidents , and having hatched 
lf*t the duck retain her young U{)on the nc bt her own tune On moving her with her brocxl, pre p ire i coop 
upon the short grass, if the weather he fine, or under a shelter, if otherwise a wide and fl it dish of water, 
often to be renewed, standing at hand , barlcj , or any meal, the first food In rainy weather particularly, 
it IS uscftil to clip tho tails of the dueklinps, and the surrouiidin,^ down bene ith, since they are else apt to 
draggle and weaKcn themselves Ihe duck should be cooped at a distance from iny other Jhc {leriod 
of ber confinement to the coop depends on the weather and tho strengt of the ducklings A lortnight 
seems the longest time iicccss in , end thi y may he sometimes peimitted L njoy tlic pond at the end of 
a week, but not for too great a length it once, least of ill in cold wet weather, w nii h will affect, and cause 
them to scour, and apjxar rough ind draggled In siii h case they must be kept within a while, and havo 
an illuwance of be tn or jxa meal mixed with their ordinaiyfuod The me il of buck wheat and the 
funner is then proper Ihe straw beneath the duck should be often renewed, that the brood may 
have a dry and comfortable bed , and the mother herself be well fed with solid corn, without an ample 
allowance of which ducks are not to be reared or kept in perfection, altliough they gather so much 
abroad 

750b Dueh eggs ate often hatched hu hem, when ducks are more in request than chickens , also as 
duckb, in unfavourable situations, arc tne more easy to rear, as more hardy , ind the plan h is no objee 
tion in a confined ^ace, and with a small stocky without the advantage of a pond but the hen is much 
distressed, as is sumciently visible, and, in fict, injured, by the anxiety she sufiers in witncssiug the sup 
pr^ed perils of her childien venturing upon the water 

7 )07 Duckt arc/nttimd, either in confinement, with plenty of foo 1 and water or full as well restricted 
to a ixnid, with aiiess to as mViih solid fouil as they will eit wliuli list nuthocl is prcfeiablo They 
fatten speedily, in this mode, mixing their bird meat with siuh a variety abroid as is natural to them, 
n.ore particularly, if already in good case, and there is noehei k or impe liment to thrift from pining, but 
every mouthful tells and weighs its due weight A d h of mixed fcod is i nfcrable to white corn, and 
may remain on the bank, or rather in a shed f i the due ks B irley, in any form, sivjuld never be uscci 
to mtten ducks or geese, since it renders their fle*»h loose, w aolly, and insipid, and deprives it of th it high 
savory flavour of brown me it, which is its valuable elislii e lion , in i word rendering it ehiekiny, net un 
like in flavour the flesh of ordinary and yellow legged fowls Cits whole or bruised, arc the standard 
fattening material for diuks and geese, to wliuh may be added | ci me il, is ft may bo required The 
house wash is profitable to mix up their foeal under confinement , but it is obvious, whilst they have the 
benefit of what the pond aftonls, they can be in no w int of loose foed Acorns in «( ison art much 
affected by ducks which have a range, and they will thrive so mueh on that provi ion, that tho quantity 
of fat will lie iiuonvenicnt, both in cooking and iipeni the t ibic Dui ks so fed arc iirtainly inferior in 
delicacy, but the flesh cats high, and is far from disagiccAble Fed on butcher s oflil, the flesh resembles 
wild fowl in flavour, with, however, considerible inferiority (JfTil led duck s flesh dues n< t emit the 
abominable stench whie h issues from offal fed pork W hen live due ks irc plui ked, only a small qu iiitity 
of down and feithers should be t iken from caeh wing 

7508 Bnoys Jot V lid ducks Wild ducks, and other aquatic birds ire frequently taken by the device 
termed ^decoy, which, in the low parts of I ssex and some othci marshy di tru ts, may he considered as 
connected with husbandry A dee oy is a canal or dite h, provinci ill> pipe of ^atcr Qig 9i/0 ), with a grassy 



sloping margin (1) at its junction with a river or larger piece of water (S), to invite aquatic fowls to sit on 
anddren their plumage , but in other parts, covered wiin rushes and aquatfe plants for eoncoalmeiit 
Along ihe canal of the decoy ire place d rceeV fences (2. Si , to conceal the decoy man and his dogs from tho 
sight of the ducks There is mi opening in this fence ( J)» where the decoy man first shows hiinse if to the 
birds to force them to take the \ atpr , iiid having t ikiii it, the dog drives them up the canal, the man 
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loolcing through ihe fence at different places (4, 5, 6) to frighten them forward. At the end of the eaRaH* 
is a tunnel net (T), where the birds are finally taken. In operating with this trap, as the wild duck is a 
very shy bird, and delights in retirement, the first step is to endeavour to make the given water a peaccAil 
asylum, by sufibring the ducks to rest on it undisturlml. The same love of concealment leads them to be 
partial to waters whose margins abound with underwood and aquatic plants : hence, if the given water U 
not already furnished with rnesc appendages, they must be provided ; for it is not retirement alone which 
leads them into these recesses, but a search afierbfood also. At certain times of the day, when wild fowl 
are oS* their feed, they arc equally delighted with a smooth grassy margin, to adjust and oil their plumage 
ui)on On the close-pastured margins of large waters, frequented by wild fowl, hundreds may be seen 
amusing themselves in this way ; and perhaps nothing draws th* m sooner to a water than a convenicncy 
of this kind: hence it becomes essentially necessary to success, to provide a grassy, shelving, smooth, 
shaven bank (1) at the mouth of the decoy, in^rder to draw the fowl, nut only to the water at Urge, but 
to the desired part of it. Having, by these mi^ns, alkiretl them to the mouth of the decoy ; the ditficul. 
ties that remain are, those of getting them off the bank Into the water, without taking wing, and of 
leading thcid upl^e canal to the snare which i.« set for them in tlie most easy manner. 

7.509. In order to get them qff' the bank into the watcr%». dog is necessary (the more like a fox the better), 
which should steal from behind the skreen of reeds, (2, 2,) which is placed by tlie side of the canal to hide 
the decoy-man as well as his dog, until the signal be given. On seeing Uie dog, the ducks rush into the 
water ; where the wild fowl consider themselves as sale from the enemy which had as.<(ailed them, an<l of 
course do not lake wing Among the wild fowl, a parcel (pcrh.'ips eight or ten) of decoy-ducks should he 
mixed, which will probably be instrumental in bringing them, with greater confidence, to the bank. As 
soon as these are in the water, they make for tlie decoy, at the head of which they have hcbii constantly 
fed, and in which they have always found an asvium from the dog. The wild ducks follow ; while the dog 
keejis driving behind j and, by that means, takes oft* their attention from the trap they are entering. 
When, as soon as the decoy-man, who is all the while observing the operation through peep-holes in the 
reed skreen, sees the entire sUoal under a canopy net which covers and encloses toe upper part of the 
canal, he shows himself, when the wild fowl instantly take wing, but their wings meeting with an imper. 
vious net, instead of a natural canopy, formed ot reeds and bulrushes, they fall again into the water, and, 
being alVaid to rccctle, the man being close behind them, tiicy push forward into the tail of the tunnel 
net, which terminates the decoy. In this way, nine dozen have been caught at a time. 

7.510 Thejifrm of the pipe or canal ought to resemble the outlet ot a natural brook, or a natural inlet or 
creek of the principal water, I'he mouth ought to be spacious, and free from confinement, that the wild 
fowl, on their first rushing into the water, and while they have yet the power of recollection, may be in- 
duced to begin to follow the tame ducks ; and for the same purpose it ought to be crooked, that its inward 
narrowness, and the nets, may nor, in tlie first instanec, bo iicrceivcd. The lower part of a French horn 
is considered as the best form of the canal of a decoy that can be had. A material circumstance remains 
yet to be explained. It is the invariable nature of wila fowl to take wing with thelf heads towards the 
wind , and it is always iinpriidont to attempt to take them in a decoy, unless the wind blow down the piro ; 
for, while their enemy is to leeward of them, they have less scruple to go up the pipe, making siircoran 
escape by their wings. But, what is of still more conseiiuenee, if the wiad set up tne pipe when they take 
wing under the canopy net, some of them would probably escape (a circumstance always to be dreaded), 
and those which fell again into the water would (all, of course, with their heads towards the wind, and 
would with greater diiflculty be driven into the tunnel This point is so well known by dccoy-men in 
general, th<*it every decoy is, when circumstances will admit of it, furnished with three or four diff'ercnt 
canals, pointing to distim t quarters of the hufizon, that no opportunity may be lost on account of the 
wind being in any particular point, 

7511. The goose (.4'nas ^'nser L.tfig. 941.) is a native of Britain^ and most parts of 
the north of Europe, but less common tlian the duck. 

7512. The flesh of the common and various species of geese is 
highly stimulant, strong in flavour, visrous, and of a putrescent 
tendency. The flesh ot the tame goose is more tender than that 
of the wild, which tastes of fish ; but cither kind is only adapted 
for good stomachs, and powerful digestion, and should be spar, 
iiigly used by the sedentary and weak, or persons subject to cu- 
taneous disease.s. The fat of the goose is reckoned peculiarly 
subtle, penetrating, and resolvent, and is generally carefully 
preserved fur domestic api>1ications. The goose attaii^ to a great 
age, well authenticated instances being on record to the extent 
of seventy and eighty years. The best geese in Kngland are 
jirobably to be found on the borders of Suttbik and Norfolk, and 
in Berkshire ; but the greatest numbers are in Lincolnshire, 
whence they arc sent in droves to Ixindon to be fed by the 
poulterers, some of whom fatten in the vicinity of the metro, 
polls above five thousand in a season 

7513. Of varieties and species there arc several, the former 
dift'ering in colour, as black, white, and grey, and also in size. 
There is also the Spanish white goose, and large white Embden 
goose, the latter in most esteem. When one has seen a wHd 

goose, says Pennant, a description of itf plumage will, to a feather, exactly correspond with any other : 
but in the tame kinds, no two of any species are exactly alike ; dift'ercnt in their size, their colours, and 
frequently in tlieir general form, they seem the mere creature.s of art ; and having been so long dependent 
upon man for support, they sei^ to assume forms entirely suiteil to his necessities. 

7514 7'here is a Chinese species {A. cygnOldes), and an American goose (A. canadf^nsis). The Chinese 
species is u domestic bird, but as yet little known in this country. It is longer and narrower in the body 
than the common goose, and stands higher on the legs. I'hc Canadian goose is domesticated in several 
places, and is not considered uncommon in England. It is the most ornamental of the goose kind on water 
in pleasure-grounds, and is abundant in the Duke of Devonshire’s park at Chiswick. 

7515. Breeding. One gander is generally put to five geese : the goose lays A-om eleven to fifteen eggs ; 
and the period of incubation is firoin twenty-seven to thirty days. A nest should be prepared as soon as 
the female begins to carry straw In her bill, and by other tokens declares her readiness to lay. This is 
generally in March, and sometimes two broods are produced within the season ; an advantage obtainable 
by high fi>ediiig through the wintAr with sound corn, and on the commencement of the breeding season 
allowing them TOilcd barley, malt, tVesh grains, and fine pollard mixed up with ale or other stimulants. A 
good gander sits near his geese whilst they arc sitting, and vigilantly prefects them. Feeding upon the 
nest is seldom required ; and it is unnecessary to take any of the gosungs Aom the mother as hatched; 
but pen the goose and her brood at once upon dry grass well sheltered, putting them out late in the morn, 
ing, or not at all in severe weather, and ever taking tliem in early in the evening. The first food may be 
similar to that recommended for tne duck, such as barley meal, bruised oats, or fine pfillard, with some 
cooling green vegetaiyos, as cabbage or beet leaves intermixed. 

731a Rearing. At first setting at llbmy the pasturage of the goose should be limited; otherwise, if 
allowed to range over an extensive common, the gulls or goslings will become tired and cramped, and 
aome of them will fall behind and be lost. Mowbray advises to dcstrov all the hemlock and nightshade in 
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their range , and he says ho has known them killed by swallowing snngs of yew. As the young become 
pretty well featliercd, they tx^come also too large to be brooded beneath the mother’s wlng/aiid as they will 
then sleep in groins by her side, they must be well supplied with straw beds, which they will conveit into 
excellent dung. Being able, says Mowbray, to trequent the pond and range the common at large, the 
young geese will obtain their living, and tew people, favourably situated, allow them any thing more, ex- 
cepting the vegetable produce of the garden But it has been his constant practice alv ays to dispense a 
moderate quantity of any solid corn or pulse at hand to ^e flocks ot store geese, both morning and even- 
ing, on their going out and thiir return, together, in the evening more especially, with surh greens as 
chanced to be at command cabbage, m uige l-wurzcl leai cs, lueeme, tares, and oceosionally sliced carrots 
By siu h full keeping his gecbc were ever in a ticbhy state, and attained a large size , the young ones were 
also forward and valuable breeding stock Getse managed on the above mo<le will be speedily fattened 
green, that is, at a month or siv weeks old, or after the rim of ihe corn stubbles 'IVo or three weeks 
after the latter must be suflli lent to make them thoroughly fat A goose tattened entirely on the stubbles 
is to be preterred to any other, snuc an over lattencd goose is too much in the oil-cakc and greese-tub 
style, to admit even the ideas ot dehcaev, tender flimness, or true flavour, but when needful to latteii 
them, the feeding.hoiises already rciornnicndcd for hens (7474) are most convenient With clean and 
renewed betls ot straw, plenty ot clean water, oats, cru<'lied or otherwise, pea or bean meal ^thc latter, 
liowc ver, coarse and ordinary food'), or poll iid mixed up with skim-milk, geese will fatten pleasantly and 
speedily 

7'>17. Ftathirs Fonnant, m describing the methods used in Lincolnshire in managing geese, says, 
“ They are ]>1iukeel hve times in tlie \ear , first at Lady day tor the feathers and quills, and (our times lor 
the feathers only, between th it and Muhadmas ’* He siys, he sa v the operation perfoiraed on goslings 
of six weeks old, (rom wIik h the feathers of the tails wtre plurkeel, and tliat numbers die ot the operation, 
if the weather immcciiat ly afterwartls proies eold i his seems a cruel i rat tire, and surely would be 
better loft otf Lean geese furnish the greatest quantity of dow-n and feathers, ( of the best quality 

7518. The mute or tame swan (C’ygnus nidiisuetus L.tjif;- 942.) has long been known 

ill Englanci, but is only found wild in Rus- 
sia and Sibeiia. It Jias been preserved by 
the seventy of the laws, whieh have long 
artounted it felony to steal their eggs. For- 
merly they were fattened at Noiwith foi the 
city feast, and commanded a guinea each. 
Tiic foot of the swan jiossesses nearly the 
same piopeily as that of the goose; and the 
skin was foimeily held to contain medical 
properties. At present swans arc chiefly to 
be consitlered as ornamental m pleasurc- 
giouiids, tleanng water fiom weeds, and 
occasionally affording cygnet and some swan down feathcis and quills. It is a curious 
circumstance that the ancients considered the swan as a high delicacy, and abstained from 
the flesh of the goose as impure and indigestible. 

Othei are, first, the swan goose (yf rygnhidesLl This is of an intormodiato size between 

the tame swan and the common goose, with the lastot which they will breed, and although they vary 
considerably in their colours, the spc< its is always known by a knob on the hill Iht two others whien 
liaie been doniestii itcd with us ut the I in uliaii and the 1 gyptian qiec u s 1 he first is equally valuable 
with the common goo^e, mil is i cry nrnatni ntal in pondh , tiu latte r is now bei omc vi ly rare The black 
swan, omc conbulercHl a prodigv, in ihundint iii \anous puts ot New Hull ind or Australia 
7520 /Uan/jfT Jhe swin teids like the goose, and Ins the simc tannliirity with its keepers, kindly 
and ragerU rectiMiig brtad which is offirtd, although it is a b rd of coni igc equal to Us apparent pride, 
and both the cock and hen ire extreme ly d ingf rous to appiou Ii during inciib ition, or whilst their broexi 
18 young, a| they have sulheient niUM iil tr (oiic to bre ik a man’s arm with a stroke ot their wing lht>y 
both lahour hard in lorming a nest nt water plants, long grass, and sinks, gen rally in some retired p.irt 
or inlet ol the bink of the stream o*- pieee ot wiUr on whiih tht'y are kept Jhe hen begins to lay in 
Pebriiary, proilutuig an egg every other d ly until she has deposited seven or eight, on which she sits six 
weeks, although Bulloii ^ lys it h nearly two months before the young art e\( Indcd Swans’ eggs are 
much larger than those oi a goose', white, and with a liaid and sometimes tube runs shell 'Ihe cygnets 
arc ash eulourcd when they hrst niiit the shell, and for some montlis after; indeed they do not change 
their colour, nor be gin to moult tlieir plum ige, until twelve months old, nor apsuine their perfect glossy 
whiteness until advaneeei in their se'eond year 

7021 hcatkn a and doivn W here the living swan is jilue keel, only the ripe delwn should be taken tVom 
each wing, and four or hve fe'athcrs, Ihis may be rcjieated to the extent ot three times m the course of 
a summer 

7522. The bustard (O'tis tdrela Z., fig. 942.) is a naH'vc of England, the largest indi- 
genous land I ird in Europe, tlie cock generally weigh- 
ing flora twenty-five to tv^pnty-seven pounds. The 
neck a foot long ; the legs a foot and a half. It flies 
with some little difficulty. The head and neck of the 
cjtk asbkcoloured ; the back barred transversely with 
black and bright rust colour. The greater quill fca- 
tliers black, the belly white; the tiul, consisting of 
twenty feathers, marked with broad black bars : it has 
three thick toes before, apd none behind. 

7'24 Thiee species of bustard are found in England; that 
called the little bustard (G tUrax) diflers chiefly in size, not 
being largc'r than a pheasant Bustards were Known to the an. 
eicnts ni Africa, arm in Greece and Syria, arc supiiosed to live 
about fifteen years, arc gregarious, and yialr in sjiring, laying 
only two f gg4, nearly of the size of a goose egg, of a pale olive 
brown, marked with £pots of a darker hue They sit about five 
weeks and the young ones run, like partridges, as soon as dtli. 
vered rom the shell The cocks will flglit until one is killed or 
falls 1 heir flesh has ever been held most delicious; they aie 





Book VIL 


BIRDS OF LUXURY, 




fed upon the aame fond as the turkey. Tliere were formerly great flocks of bustards in this country 
ui)on the wastd and in the wolds, particularly in Norfolk, Cambridgeshire, and Dorset, and in various 
parts of Scotland, where they were hunted with greyhounds, and were easily taken. Buflbn was mis- 
taken in his supposition that these Jiirds are incapable of being propagated in the domestic state, rhiefly 
on account of the ditflculty of providing them with proper food, which, in their wild state, he describes to 
be heath.berries^nd large earth-worms. Probably the haw or whitethorn berry might succeed equally 
well. To those who aim at variety and novcUv in this line, the bustard appears peculiarly an object for 
propagation and increase, sinco the flesh is orunrivalled excellence ^ and it is probable this fowl will 
render great weight of flesh for the food consumed. 


Sect. IV. Diseases of Povhry* 

7524. The diseases of povltry arc ^nerally the result of improper nourishment and 
lodging, and'^tlic best mode of cure is oy the immediate adoption of such as is proper* 
When that will not succeed, very little liclp\:aii be derived from medical assistance ; at 
least as that art stands at present with respect to poidtry. In fact, as Mowliray observes, 
the far greater part of that grave and plausible account of diseases to be found in our 
common cattle and poultry books is a farrago of absurdity, the chief ground of which is 
random and ignorant guess-work. 

7.'>2.'5. Common fowls arc attacked by the nip, roup or catarrh, the flux, constipation, and vermin. The 
pip IS an outside skin or scale, growing on the tip of the tongue, and is cured by tearing ofl[‘tlic skin with 
the nail and rubbing the tongue with salt linnosthumc on the rump is ralleil the roup, which term is 
also anplicd to catarrh, to which gailinaccous fowls are very subject 'I'ne imposthiimc is to be opened, the 
core thrust out, and the part washed with salt and water. Generous food and warmth is the only cure in 
the catarrli. The flux is to be cured with good solid food ; and its opnosite, constipation, with scalded 
bran mixed \Cith skim.milk or pot h(|Uor, adding a small quantity of sulidiur. Vermin apmxir m conse- 
quence of low kee)) and want of cleanliness ; the simplest remedy is to allow |>leiity ot sand and ashes for 
the birds to roll in, and to keeii their houses and roosts sweet and clean, white- washing them two or three 
times a year. 

752<). 77/1’ roun is a very common, and one of the most fatal, complaints to which chickens are subject. 
Those attacked by the disease are constantly coughing and gasping for breath. Upon dissection the wind- 
pipe IS found almost closed un by great numbers of small red worms, which, in a certain stage of their 
growth, congregate into bundles large enough to stop Respiration, and whicli, if the suflbrer cannot dis- 
charge at the mouth, soon produces sufl'ocation. Decoctions of the common yellow Linkna vulgkris (Jflori. 
lint. l./Hlii.) 18 given as drink, which, being nauseously bitter, is sujiposed olfbnsivc to th^ worms^ but 
perhaps some mercurial preparation, taken inwardly or applied outwardly, would answer the purpose, aud, 
if cfl’ertual, would save thousamls ot chickens every year. This suggestion has never been tried. 

7.‘3-'7 But the caUin'h is the I'hief disease to which chickens and fowls are liable ; and when the malady 
becomes conlinned with running at the nostrils, swollen eyes, &c. they arc* termed roupy, and the disease 
is infectious. I'liey should now be separated, and kept in a warm apartment and well fed. Roupy hens 
seldom lay, and their eggs arc unwholesome. In chickens this disease is called the chip: they are seen 
shivering, pining, and dying in corners, aiiparcntly from cold, though they arc in fact in a fever. Abundant 
warmth atul rich food .ifc the only remedies. 

7528. Broken /e/fs, wingSt or to<s may be set and spliced, and will recover: the head being raw and the 
eyes blinded Irom fighting, wash the eyes with inilk and water, and the head alternately with brandy in 
which is a few drops of laudanum, and with fresh butter. A cock’s spurs being too long, impeding his 
walk and wounding Ins legs, they should be cut carefully with a sharp peii-knife, but not too near the 
quick, evi'ry three months. 

7529. Geese are subjec t to the gargle, or stop|iagc in the head, the consequence of coW. House the 
patient, and give garlic beat up with iVesh butter; or toast and ale, with a little confinement, will succeed 
ctiually well. 

7539. All ‘poultry i when young, are apt to be carried oil' by rats and other vermin, which must cither be 
vigilantly guarded against or destro} cd. 

Sect. V. Birds of Luxury which are or may he cultivated by Farmerf. 

7.5.^ I. Birds of luxury include the pigeon, pheasant, partridge, quail, grouse, singing 
birds, and birds keiit as curious objects. 

75, S2. Of the p\»c(m (C^olAmba X.) tlrere arc three species and many varieties in cultL 
vatioii. The species are the common, ring, and turtle doves, all natives of Britain. 
The varieties of the common pigeon enumerated by Linnaeus amount to twenty-one ; 
but those of the pigeon-fanciers to more tliaii double that number. The ring-dove (f7. 
Xaldmhus X.) and the turtle-dtjvc {C. IXiirtur), with the greater number of the varieties, 
are cultivated only by a few persons, known as pigeon-fanciers; but the common pigeon 
of diderent colours is cultivated for the table. 

7533. The flesh of the youn/^igeon ia very savoury and stimuUting, and highly valued for pies ; that of 
the full-agccl pigeon is more substantial, harder of dige.stion, and in a oonsidorabfe degree heating. Black 
or dark feathered pigeons arc dark fleshctl and of high flavour, inclining to the game bitter of the wild 
ingeon.’ laght-coloured feathers denote light and d||icate flesh. The dung of pigeons is used for tanning 
upper leathers for shoes ; it is also an excellent manure. Pigeons are now much less cultivated than for- 
merly, being found injurious to corn fields, and especially to fields of peas ; they are, however, very 
ornamental. A few may be kept by most farmers, and fed with the common poultry; and somowho breed 
domestiG fowls on a largo scale may, perhaps, find it worth while to add the pigeon to their nurolier. 

7534. The variety ^pigeon most suitable for the common pigeon-house is the grey pigeon (Jig. 941.). 
'•inclining to ash-colour and black, which generally shows flruitiVilness 

by the redness of the eyes and feet, and by tlie ring of gold colour 
which is about the neck. • 

7535. The varieties of the fancy breeders are numerous, and dis. 

l ! 1 .. .. i t\AR 


nniKiiis, etc. rrora inesc, wnen niirerciiiiy unireu, are orwi oasuni 
pigcoiif ; thus fl-om the cropper or fiowtcr and the carrier is bred the 
IKiwting horsemen (c) ; iVom the tumbler and the horsemen dragoon^ 
ftc, » 
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7536. Thr stocking qf p$gfoiuhouses is best performed in Mayor August, as the birds ?ire then In the 
best condition. Young birds called squeakers should be chosen, as the old are apt to fly avay 

945 



7537 In hf ecdingt the pigeon hj s two white eggs, which produce young ones of diflfcrent sexes When 
the eggs are 1 ud, tiic tcniali bits hitetn d tys, nut imluding the three days slic is employed in laying, and 
18 relieved at intcrvilsby the mak Hit turns irt gi nerally pu (tv rif,uhr Ihe ft mile usuilly sits 
ftrom about hve in tht evening till nine the next morning, it which t mf the male supplies her iilace, 
while she IS seeking refrebhinent ibroad lhu>» they sit Uttrnittly till the > nig are hatched It the 
kmilt docb not return it the txptcte<l time, the malt seeks lur, ind drives liei the nest , and bhoiiUt 
hi 111 his turn bt neglectful, bht retaliates with eqiiil bovciity When the young ones arc hatched, thiy 
only rerjuirc u trinth tor the first three diys , a tisk whiih tlic female tikis entirely upon hersilt, and 
never leaves them except for i few miiiutes to take i little food Afli r this they aie led about ten d lyb, 
with what the old oncb have puked up in the field-., and kipt triasurcd in their crops, from whence thiy 
s itisfv the cr iving appctiti of their young ones, who rcieive it very greedily Ihis w ly of supplying the 
voung with food from the irop, ui hirdb of thepigioii kind, dillers from all others ihe pigeon h is the 
1 irgest erup of any bird, lor its size , which is aUo epiite pei iih ir to the kind In two th it were dihbceted 
by an eminent anatomibt, it wib fouiul that, upon blowing the air into the windpipe, it distcndexl the ciop 
or gullet to an enormous M/e Pigeorib live entiiely uiion grain and w ate r , tin so being mixed together 
in the* creip are digested in proportion as the bird 1 lys in its provision Young pigeons are very ravenous, 
which necebsitates the old ones to liy in a more jlentiful supply Ih in oidinary, ind to give it a sort of 
half maceration in the crop, to make it fit for their tender stomachs ihe numerous glands, disisted by 
air ^id the he it of the bird s body, ire the ncteHs iry ippiratus for bcereting t sort of i ap, or milky fluid 
(commonly f illecl pigeon’s milk) , but as the ftexl inueiates, it ilso swells ind the ere p ib considerably 
AilatecL It the tiop were Idled \vi\/i bolid subst iiiees, the bad emdtl not eontract it, but it is obvious the 
liirei has the power to compresa its erop at pleisuie, ind, by diseharf,ing the an, ean drive the food out 
alho, whieh is foreeel up the gullet with gre it eisi I he young usuilly reicive this triluite of affection 
from the crop three times i day Ihc in ile for thi most pirt feeds the ye ung fcniali, ind the old ftinalo 
perforins the s line service for the young male While the young are wi ik, the old ones supply thi m with 
loed inacer itcd suit ible to thcil' tender frame , but, i« they gun btn ngth, the pariuts give it less prep n- 
atioii, and at last drive them out, viheu a criviiiK ippetite obhgis them to shift for tin nisc Ives , for when 
pigeons have plenty of food, they do not wait for tin total dismission of their young, it being a common 
thing to see young ones flidged, and eggs h itching it the same time mil in the same nest 
7 )18 Tfu terms afplitd toptg,cons of different ages ire, the youngist, when fed by the cock and hen, 
squibs, at which age they are most in demand for pies Under six months of age, they are termed 
squeakers, it that age they begin to breed, and then, oi earlier, they ire in the fittest state for removal 
to a stiange bituation 

75 9 In le'ijHtt to food, pigeons arc entirely graiiiiorous and very ildicitc and cleanly in their diit, 
they will sometimes lat grieii iromntie vcgetibles, but ire foulest of seeds, and tares, and the smallest 
kind of horse beans, is the most suit ible food both in point of economy and fittoning qualities Pt is, 
wheat, buck wheat, and even barky, oats, Ac , ire also eaten by pigeons but old tires may be reckoned 
their very best food new tares, pe is, or be iiib, are ret koiied si ounng Wherever pigeons are kept, the 
best way to^keep them chiefly at home, ind thereby both prevent tliiir being lust, md their doing injury 
to torn crops, is to feed them well tins is also the only way m which, m modC.ni times, they will afford 
abiiiidince of fat and debt ite squabs ftr the table, whith, well fed, tiuy will ilo every month in the year, 
and thus afford a const int supply of deluate stiinul iting footl Pigeons are gencrillv fed in the open air 
adjoining their cote or house , but in ini It ment weather, or to attach new pigeons to their home, bolh food 
and water should be given internally That this may be done without w iste, and without frtqui ntly dis. 
turbiiig the birds, two coiitriv iiitcs are in u«e the first is the meat box, or hopper, from whence gram 
or pulse descentlb from the hopper as eaten out of a smill shallow box , the next is the watei botth, an 
ovate, long, naked bottle, reversed in a small basin to which it serves as a reservoir Any bottle will do, 
but thf pigions art apt to alight on and dirty suih as when reversed present a flat top 
7 >40 Ptgeons biingjond i} ^altt what is eilted aptgfon cat is plated in the midst of the pigeon house, 
or in the open ^tii near it It set ms these birds are fond of salt and hot substances, and constantly swallow 
small stones to piomote digestion The salt cat is thus composed « (iravel or dnft-saiid, unctuous loam, 
the rubbish of an old walk or lime, a gillon of cub (should lime be substituted for rubbish, a less quan- 
tity of the turmer will suffice) , one iKiuiid of cummin soeti one h tndful td bay salt , mix with stale uiine 
Inclose this in jar8, corked or stopped, holes being [unched in the sides, to admit the beaks of the pigeons 
'Ihcsc may be placed abroad They arc very fond of this mixture, and it pi events them fVom pecking the 
mortar ftoni the roofs of their houses, which they * '' otherwise very ipt to do 
7 >11 UianlmcM is one ot the first and most inmortant considerations the want of it in a dove cote 
will soon render the place a nuisance not to be appMwhcd , and the birds, both young and old, will be so 
( ovtn*d with vermin, and besmeared with their owtf^crrincnt, th it they tan enjoy no health or eomfbrt, 
and mortality is often so induced Mowbra/’s were cleaned daily, thoroughly once a week, a tub itaniling 
at hand for the rceeplioii of the dung, the floor covered with sifted gravel, often renewed 
154Q Pigeon houst v are of three kinds, small bo irded cases fixed on iiosts, trees, or against the ends of 
houses , lofts fitted up with holes or nests , and detached buildings Ine first are generally too small to 
contain a sufficient brood, and arc also too subject to variations of tempetbturc , and the last, on the other 
hand, aro now a-days too large, and therefore the most suitable for the farmer is a loft or tower rising 
from A building in which no ncajy operation is earned on The lofts ot any of the farm buildings at a 
distance from the threshing machine are suitable or a loft or tower over any detached building will 
answer well , but the best situation of all is a tower rai'icd from tlie range of poultry-buildings, where 
there IS such a range, as the pigeons can thus be more conveniently treated, and will teed very leadily 
w ith domestic jioHltry I or a tower of this sort, the round form should be preferred to the square , 1^- 
cause the rats cannot so easily < ome at them in the forintr as in the latter It is also much more com- 
tnodioui I as, by means of a ladder turning round u|ion an axi%, it is possible to visit all the nests in the 
house, without the least difficulty^ which cannot be so easily done in a house of the square torm And 
ill order to binder rats ftom climbing up the outiiidc of it, the wall should be covered with tin plates to a 
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certain height, ^ about a ibot and a half ; which should project out throe or four inches at the top, to prevent 
tiieir getting uifmore eftbctually. A common mode in France is to raise a boarded room on a strong post 
powerfully braced (Jig. 946.}, the interior sides uf which arc lined with boxes fur the birds (a), and the 
exterior oast and west sides with balconies, or sills for them to alight 
^ ‘ on and enter their boxes (6). The nortli and soiitii sides arc lined 
with boxes inside, but without ojicnings, as being too cold on the one 
front, and ^ warm on the other. 

751^. Thl tnterior the pigeon-house must be lined with nests or 
holes ; subdivided cither hv stone, as in the ancient mural pigeon- 
houses; by boards; or catli nest composed of a vase or vessel of 
earthenware fixed on its sida Horizontal shelves 947.), divided 
verticalRat three feet distance, arc generally es- 
teemed W‘ferable to every other mode ; the width 
of the shllf may be twenty inches, the height be- 
tween shcl. and shelf eighteen inches ; and a slip 
of board three o^ four inches high is earned along 
the front of the partitions to keep in the nests. 



Sometimes, also, a partition of siinilar height is 
tlic middle of each threc-fect division. 
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which thus divides it into two nests. This Mowl 
bray and Girton concur in recommending, as likely 
to prevent the young from running to the hen 
when sitting o^cr fresh eggs, and perhaps occasion- 
ing her to cool and addle them ; for when the young 
arc about a fortnight or three weeks old, a good hen 
will leave them to the care of the cock, and lay 
again. Some prefer brceding-holes with no board 
ill front, for the greater convenience of cleaning 
the nests , but as the squabs are apt to fall out by 
this practice, a good way would be to contrive the board in front to 
slip up and down in a groove, by whicli each nest might be cleaned 
at pleasure. As tame pigeons hcldom take the trouble of making a 
uetrt, it is better to give them one of hay, to prevent the eggs from 
rolling There are also straw buckets made in the form of nests, 
and also nests or pans of earthenware. Where pans are used, it is 
common to place a brick between them (two being placed in a brecd- 
, t H HI, • liole), for the eftek and hen to alight on ; button the whole straw 

neats are best, me pigcon-house has two entrances, one a common-sized door for man, either on the 
ground level, or to be ascended to hy a ladder, as ui>cd formerly to be the case ; and the other on a rising 
above the roof, and consi.sting of small holes three or four hy twelve or fourteen inches, for the entrance 
of the pigeons. A senes of ranges of these are generally placed over each other, in a boarded f>orit looking 
to me south, with a shelf to each r.iiigc, and surrounded hy a row of iron spikes to protect them from cats, 
liie elevation of pigeon. houses (jifr, ), as already described, are of cnnless variety. 

7544. TVtf* brocifitig holes constitute the fixtures of the pigeon-house ; its 
utensils are the hopper and bottle already dMcnbed (7539 ), a barrel or box 
for food, a step ladticr to reach the nest.s, ana some other articles not pecu. 
liar to this department of rural economy. The pigeon.trap, for enticing and 
entrapping the pigeons of others, we do not describe. 

7545. Pigeons m new lodgings arc apt sometimes to forsake their hnbii. 
ations Many nostrums have been recommended to prevent them from doing 
BO ; but if squabs be selected, cleanliness and security attended to, and a salt 
cot placed in or near the house, there will be little danger of tins taking 
place Fumigation with highly odoriferous drugs, or even ossafoetula, is 
also said to attract pigeons to a neglected dovecote, or attach them to a new 
one 

75ki. Diseases <f pigeons. Fancy pigeon^ being many of them monstrous 
productions, arc very subject to diseases. Girton enumcrateB upwards of a 
dozen, witli their cures, including the corruption of the egg in the uterus 
from over high feeding ; a gorged crop from voracious feeding ; iysccts from 
filthiness in the pigoon-house, and the canker from cocks fighting with each 
other. Little can be done in tlie way of curing any of these diseases other, 
wise than by recurrence to the proper regimen: if this docs not speedily 
take effect, it is better to put the bird hors rie peine, both for humanity’s sake 
and to prevent infection. Fortunately, the common pigeon reared for the 
table IS little liable to diseases. 

7547. Laws respecting pigeons. By the Ist of James, c. xxvii., shooting, 

or destroying pigeons by other means, on the evidence of two witnesses, is 
punishable by a fine of 20 a for every bird killed or taken ; and by the 2d of Geo. III. c xxlx. the same 
utfeiice may be proved by one witness, and the fine is 20*. to the prosecutor. Any lord of the manor or 
freeholder may build a pigeon-house uixin his own land, but a tenant cannot no it without the lord’s 
licence. Shixiting or killing witliin a dbrtain distance of the pigeon-house, renders the person liable to 
pay a forfeiture. 





7548. The common phemant (Phasianus colchicus P.) is a native of the old continent, 
hut not of America, and has long been naturalised in the warmer and most woody 
counties of England. It is very common m France, and before the Revolution used 
to be a great nuisance to the farmers, cvert% the gates of Paris. The pheasant runs 
fast, but Hies low and heavily ; it crows not unlike the common cock, being of the same 
genus, and is supposed to live six or eight years. 

7549. Pheasants are both granhwrous and carnivorous s they feed upon all sorts of insects and vermin 
like the peacock, and are said to be greedy f#f toads, when not too large to swallow : whereas, according 
to rejiort, they will not touch the frog, of which ducks are so fond. TlleJ^ are prized in park scenery for 
their beautiful plumage and showy figure, and as game for the delicacy of their flesh, which is of a high 
flavour and alkalescent quality. It is in season in autumn, and most esteemed when under a year old, end 
very fat. Every gentleman who has a well wooded, well enclosed park, and in whose woods are abundance 
of such evergreens as the spruce fir, holly, box, broom, &c, may stuck it with phea^ts ; and he may 
preserve his stock if he will continue to supply them with abundance of footl, and deter thieves, 
cot^ &c. The more dbmmon the pheasant becomes, the less will It be subjected to the attacks of thosa^ 
enemies. . 
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TS.'iO Vartcius Besides that which may be considered common or wild in this countnr, and which ia 
ginerally ot a brown colour, there is the gold and silVir^ natives of China, and very hardyj|iii this country, 
and good breeders The ring necks, natives ot fatirj, bred in ( hina, very scarce, their plumage very 
bciutitul Ihc white and pied, both horts will intermix readily with our common breed, as will the 
Bihcinia, one ot the most beautitiil ot its kind, and cmially scarce Ihc gulden variety is generally of 
tlio highest price, and the common most hardy, and ot the largest size 
75)1 lintdtng In a wild state the hen phcisint Hy|> trom eighteen to twenty eggs in a season, but 
seldom mure than ten in a state ol coniniemeiit As this bird h is not hitherto been dumcstieatod, and as 
the flesh ot those brought up in the hou<.e is much interior to that of the wild pheasant, they are chiefly 
bred tor show, for replenishing a pirk, or lor turning out in well end isecl reclu«c scenes, which they will 
not readily leave if well fed, and not rnueh disturbed Hence every proprietor miy inturalisc them at 
least on a part of his grounds , say, tor e\ im]>lc, a wood wi^h glades ot p isturc ciu loscd by a close paling 
or high wall ihc natural ne^t ol the phcisiiit is made cU thi ground, uid composed ol dry grass and 
leave*!, which being provided for her in conhuement, she will always arrmge proncrly ihey will breed 
freely with the common fowl, but as neither flesh nor iorm are improveol by the eross, this is seldom 
resorted to 

15j 2 In storking a phrawntit/^ the general mode is to prcx’ure eggs from some establishment of this 
ort or otherwise, and the following arc the three tiona ol 1 tstaiig, an given in Mowbray s Iriatiw o 
Pouttiy — 1 ggs being provided, ] ut the m under a hen th it h is ke pt the lit st three or lour liays , and if 
you set two or three ht ns on the same day, >ou will haxe the ulv int ige ot shitting the good eggs At the 
end ot ten or twel\t d iv , throw iwiy those that aic bad, and set the same hen or hens again, if setting, 
hi n>! should not be plenty 1 he hens li iving set their tulltinie, i h of the young phe is uits as are already 
h it( hcHl put into a haski t, with a pure of fl miiel, till the hen has eli ne M itihing I he brood now tome, 

E ut unde i a Iramc with a not over it, and a pi ul tor the hen, th it she cur t get to tiie young pheasants, 
ut that thi y may go to her , and Iced them with be iled egg e ut sm ill, bi iled Ik ind bread, alum curd, 
ints eggs, a littli ot e u h sort, ind olten klter two oi three days tluy will be a qu iinted with the call 
of the hen th it li ite lied them, may have their Iibe rty to run on the grassplat, or elsewhere observing to 
shift them with the siin, and out of the cold wind**, they nee 1 not h ive Ihcir liberty in the morning till 
the sun is up, and they must be shut in with the hen in good tunc in the eve nmg 1 very thing now 
g ling on properly, you must he very ciretul (in order to guard against the distemper to which they are 
liable) in >our choice ot i situition le r bleeding the birds up ind be less ilrnd ot foxes, elogs, polte its, 
anel all sorts ot vermin, than the distemper ( istinghad rathe r cue ounter ill the lonner thin tne latter, 
for those with care miy be prevented, but thedistem|K roiie'c ge t in is like the pi igue, uid destroys all your 
hopes Wli it he me ins by i good bitu itiun 4s nothing more th in i i)l lee wheie no poultry, pheasants, or 
turkeys •ve have eve r been kei t, such is the winnsileut i he Id, t re h inl, pie isiire ground, or garden, 
or e V e n on i common, or i gooel green lane under i iie umstane es of this kind, or by i we od bide , but then 
it IS proper tor a min to keep with them, un let i tem], ( larv he vtl, mil to h ive two or three dogs clmiued 
(it a^yroijei dist me c with a 1 imp or two it night He Ins kn )wn i gre it number of pheasants bred up iii 
this m inncit n the most exposesi situ itioiis It is pro| e r lor the in in always t > have a gun, that he may 
kcjep ofl the hewks, owls, jays nu qnes, s,c liie dogs and limps shy the toxrs more than anything, 
and the dogs will give tongue 1 jr the man to be e n li s ^uard it sm iller vcimm ire ne u, or when strollers 
m ike the ir appeal line Ihc bir Is ge ng on as befoie nunti neil, should so e intinui till September, or 
(if very early bred) the middle ot \ugust Letorc they begin to shift then 1 ng t ithers in the tail, tney 
are to be shut up ni the basket with the hen rtguhrU evtiy night , and when they begin to shift their 
till the birds irc large, ind bs„in tile out tint is, th(\ re net willing to eenie to he shut up in the 
bisket those th it ire inteiuk 1 1 ) be turned < ut wil 1 shoulil be t night t ) peie h ( i situation they have 
never been used to) , this is done by tying i sIrin to Ihc hen leg, ind obliging her (o sit in a tree all 
ni,;,ht be sure you put her in the tire leloic unset, iiiel if she falls dr wn, you must persevere in nutting 
her up agiin till she is eontente 1 witli her situation , then the young birds will lollow the hen, anel perch 
with tier ihis being done, iid the ee untry noyv covered with eein, liuits, aiil shrubs, Ac they will 
shift for themselves 1 or sue h young phe isiiits is yon m vke eJiou e of lor your breeding stex.k at home, 
and likewise to turn tut ni ping t jllowmg, pn viele an w pee e 1 1 gr jund, 1 irge an I looiny fur two pens, 
where no plit isuits, h ive been kej t and there put your ye ung birds in is they begin to slult tJieir 
tills biieli ot them is you inteiul to turn out at a liiturc time, ei ui jnothei jlaie, put into one pen 
lit tteol ove r, and leave their wings is they arc , and those you wish to keep f )r I reeeling put into the other 
pen, tutting one wing ot e le li bin! J he gold and silvei \ liras ints yon must \ en e irlier, or tluy will lie 
o/i ( ut the wing often , and wlieii fust penned feed all your young birds with b irley meal, dough, corn, 
and plenty of green turnif s 

T*" )3 A rtcupt to vial alum cuid 1 ike new milk, is mueh is your youiu? birds lequire, and boil it 
with i lump ot alum, so is n t to make the turd h ird intl tough, but rust uel like (iive a little of this 
curd twice a day, iiid ants eggs ifttr every time they have hid a sullieient tjuaiititv ot the other tooil 
If they do not eat heartily, give them some ints eggs to ere ite an ij ] etite, but by no me ins in sue h ibuii- 
danee as to be tonsidcrcd tlirir fotid Ihe distemper iliiided to above is net iinprob ibly ot the sinie 
11 ituro IS the roup in chickens, contagious, and ckpeiideiit eii the state ot the weatner, md lor picven- 
tion requiring similar nrieautioris ^\hen a phots intry is comieeted with a pieee rl grrund covered with 
bushes or shrubbery, the birds may lie bred iii bouses or pens, ind itterw irds put out into snull enelo 
sures, say one hundred leet sejuarr, with knees twelve ket hign, each tout lining ibiindanee of low ever, 
gree ns, espeeialJy the spruee hr, and an artificial or nituril supply of w iti r I nder such an irrangement 
the hen pneasmt will natch her own eggs, and the following eiireitions are given is to attendance by the 
same experu m d person — Not more th in feiur hens to be aMow»*d in the y i ns to e ne e oek And in the 
out e overs, three hens to one cock miy be sullieient, with the view of illowing lor tee idents, such as the 
loss ot a cock or hen Never put more eggs under i lun thin she e in well and closely cover, the eggs 
fresh and carefully preserved Short bioo k to be joined and shifted to one hen Common hen pheasants 
in close pens, and with plenty ot rover, will sometimes make thrir nests Cnd hateli tluir own eggs but 
they seldom suceeaKl in rearing their brooe, being o naturally shy , w he nee, should this method be desired, 
they must be left entirely to themselves, as they feel alarm even in being looked at Fggs for setting aie 
generally ready in April Pe nod of incubation, tlie. same in the y hens ant as in the common hen l^ca. 
saiits, like the pea.fowl, will cic ir grounds of insect and reyitiles, but will syioil all w ill trees within their 
real b. bv.picking off every bud and le if 

7'w4 Fieding Strut cleanliness to b( obsirved, the meat not to be tainted with dung, anel the water 
to be pure and often renewed Ants’ eggs being scarce, hog lice, car wigs, or any iiiscet m ly lie given , 
cr artifleial a’lts* eggs siibstituteel, comyiose d of flour beaten up with an egg and shell together, the pellets 
rubbed between the fingers to the proper si/e After the first thrce^ecks, in a scarcity oi ants’ eggs, 
Castang gives a few i^cntlcs, procured from i good liver tied up, the gentles when ready dropping into a 
pan or box of bran, to be giv^n ‘•panngly, irid not eonsi Icred as common food lood for grown phea- 
sants, barley or wheat, generally the same as for other ymultry In a cold spring heinpsccd, or other 
warming seeds arc comfortable, and will forward the breeding stuck 
75 j5 Xn kteptng fancy pheasants, as the gold, silver, or other breeds, the best mode is to enclose a few 
poles of ground aontaining trees and bushes with u well y;Hiintcd eoyiiicr netting, and in some eoncealcd 
part to have a house or IrKlge for suyiyilying water aiul food Hus forms by far the most elegant aviary, 
and IS the only one th it at ail times ayiyiears clean. 1 licy will thrive very well, ho> vcver, in an aviary on 
the conunon construetion 
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7556. ThApartridge P6rdriXfJig, 949.) is a native of all the temperate regions 

y iS Europe, but unable to sustain rigorous cold or intense 

1 7557. Partridges are highly valued as food on most parts of the Con- 

J tinent, and as a table lux uryin England In the Ukraine both partridges 

jiheasants ive more abundant than any where else in Europe * they 
were formerly so common in France, that Rozicr informs us that the cul- 
tivators were obliged to sow thr» . < rr four times the corn that was necessary 
to raise a crop, and that even this had often to be done three or four times 
C. Ill a season 'I he bird feeils like the pheasant on insects and seeds, and is par- 
' 'V ^ ti(ularlyfond%f those of the wild mustard. It has not been domesticated, 
but may be hatched and reared in the same manner as the pheasant 
7558. The quail (Ti^trao Coturiiix, 950.) is a native of the East, and abounds in 
\ 950 Egypt, as appeaub from the supplies the Isiaclites obtained 

while in the wilderness, and also in the islands of the Archi- 
aiid ii' Italy. They migrate from waimer to colder 
regions. They are naturalised and breed in England, chang- 
inf? their residence within it on the approach of winter, from 
^ the more exposed to the more temperate clistiicts. They are 
jjjundant in France, and are caught in soAres and nets 
(described by Kozicr), and sent both to the Paris and London markets. Ihe bird was 
^151 proverbial among the Romans as captious and quarrel- 

some, and is employed among the Chinese for the 
same amusement as game cocks are in England. Here 
V domesticated, but may be reared and preserved 

^ in the same manner as the pheasant and partridge, 
food is nearly the same as that of the latter 

7559. The red grou or moor cock, t 'Ti'arao scoticus, 

T fig* 951.) is an esteemed variety of Gallinacea, pursued 
with avidity by sportsmei^in the mountainous distiicts 
of England, Wales, and Scotland, in whieh latter it abounds, there feeding in plenty 
JCS^ 952 among the heather, its favourite food. Its beautiful 

pluiiiago, and its exquisite flavour, lender it an object 
of considerable* interest, 

f 75GO. 5/arA ^ro7/se, or black cock (2’dtiao Tetrix, 

Jig. 952.) j is less common than the red grouse, and is 
^ therefore more highly prized. It is also larger, weighing 
^ Im/i nearly four pounds. Its plumage is a rich mixture of 
- black with blue, lelieved by marking of white. Its 

legs aie also covered with very fine minute feathers; 
and it draws a peculiar characteristic from the curvi- 
linear form of the tail, which branches out at the end 
into two Clocked expansions. In wet seasons a great moitality is frequently observed 
among the grouse from intestinal worms. 

75G1. The wood grouscy or cock of the v^ood (Tetrao Urogillus, 959.), is, after the 
bustard, the laigcst bird among lliosc we call game; it 
being little less than a turkey. It wa« originally com- 
\ V mon in the mountainous parts of Britain ; but is now 
^ ^ nearly if not wholly extinct with us ; though still com- 

' I nion in the northern parts ofEuiope, where it lives in 
^ forests, on the cones of which it is supposed tosub- 

y y which at some seasons gives its fiesh a tcrebin- 

'' thinated taste : at other times it is delicious eating, and 
M often sent to England frozen. Like the other grouse, 

scarlet patch on his head, his logs arc defended 
\ in the same manner by a feathered covering, and his 
whole inai kings are equally vaiicd and beautiful. From 
the richness of the plumage in all tlie varied^ of the 
T^trao, and from the extreme delicacy of their flesh as 




an article of food, it is to be lamented that attempts are not made to domesticate them in 
addition to our other poultiy. It H thought by observant sportsmen and scientific 
naturalists, tliat this might be attended with less difficulty than the domesticating the 
partridge and pheasant ; and the attempt is recommended to flie patriotic amateur, 
7562. The lark (.^ladda arv^nsis L * ) and oUier birds were reared and fatted by ^he 
Romans for the table. The lark is caught by nets and other means in sopie of the open 
districts of England, as about Dunstalile, Cambridge, &c., and brought to market for 
the table, as are various other birds*by a particular class of men known as bird-catchers. 
It is an idle uncertain kind of life not to be recimmended. 
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7563 Of singing birds, a great variety are domesticated ; and their breeding and rear- 
ing forms a very peculiar and curious branch of rural economy Not only ^ the birds 
which please by the natural song are domesticated and kept in cages, as the canary, 
nightingale, lark, linnet, finch, thrush, Ac , but c^en some which do not sing in a wild 
state, as the sparrow, hammer, Ac , aie by art tapght the notes of other bii'ds 

Wild singing birds are caught by various devices, according to the species of bird and season of 
the year The pairing season in spring, gcntrilly Manh and April, is on the whole the best se ison, and 
the common means are a net called a chp trip , a bird of the speeas to be caught, called a eall bird, to 
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3 n-ighten some spoeit , 

which sing, or at least arc o( aiiv value for their song, it is a very material part of the bird faiicier*B art to 
know the male from the fcmile when they ire both young, in general he is 1 irger and longer 
75()5 In biieding and rearing tami A/; the chief irt consists in te lehing them to sing Ihisisfrc. 

quently done by the hum in viuc nlone, hut more 
commonly by the aid of the flagi olet or a small barn 1 
urgin Ihe organ is used in (rcrm^ny in tciching 
the nightingik noUs t) the c rv, md in tciching 
rcgulir tunes, lb ininlics walt/is, Afc U thelmlhneh, 
which after being so tiught ire ( died j n mg bul 
finches, ind < ist from to 7 or 8 ^uincib '’h in 
I^ndon III Itily the eaniry is taught vinous n^*^es 
an 1 tunes by the flageoU t In 1 1 incc, ind also in 
this eounti V, one bird is t uight bj another bung pi leexi 
111 a cige iieir it When nut tiught it ill, nul not 
within the hearing of other bads, eiih bn 1 utters its 
natuial notes but vciy impcrteetly In general they 
ire m ire reidy to imitati the note of my bird they 
hear, even of a hen or du< k, thin to utter those which 
are nituril to the species ihib certiinly uppeirs 
fcingul ir but it is i well km wti fii t 
7 iiiT TV/ at 1 1 } i/y or pi lee 1 ir bree ling ind Keeping 
sing ng bird ,inivbo t long nirrow ipirtimiit front 
im, the b( uth the (r lit ti be luveied with wiie 
netting, ind w tl in tins gli s sislies whiih miy be 
ren ved in summer Iheie sh iild ilsolic i due in 
//mjJJjT, 'vill to su| I ly he it in cold w either 

//// / 1/ / // j l,ml |,„g ^ IS bir Is in ly be ktj t in e iges, 

or i few s( rts in e ii] ut Jniis i ee nsi leiable 

spite miv be ill ttenl to the breeding of tlie eimij, 
foi which there is the gre itest demand the next 
lirgest to the linnet iml nighting de ind my others mi> be kti t in c igcs In Iced, 
binging bir I ire invariably U un 1 to sing best when keitm sipir ite e igts imi apirt 
from eaeli other In g irde iis ( r | lea ure gri unds these < ages m ly be sus} ended trom 
trees, or supported by light iron piops (Jrg9 ) > ) and those who weuld wish to 
pursue this brine h, either is one of iiriusemont or irolit, will llnd ample instructions 
in Ihoimtn s Bird laneiti, iml other similar works 


X 


7567 Fotci^n ae/uatic Imds miy be kept in the 'iitifienl w vtei of 
pk'isurc-i 5 rounds by shortening the le ithus of one wing, and without 
any odier taic than a duck-housc or shelter during night 

7568 Ihc training of hanks and other hvds foi huntuif^, of decoy birds of different soits, 
as ducks, singing birds, pigeons, Ae , belongs inoit to sportin inship th in agriculture, tiiid 
may be 1 anted m Daniels Rural Sjjorts, and various old books,, sue h as 2he Country 
Gentlemans Rcutation, Ac. 


CiiAr. X, 

Fish and jimjihibious Animals subjected to Ciiltii ation* 

7560 The cvltiiation of fish is cirned on to a very limited extent in Bntain, owing 
to the great supcnoiity of tlie sorts obtained by fishing in rivers or the sea, and to the de- 
cline of the catholic religion, which no longer renders fish an ai^cle of importance on cer- 
tain days and seasons. However, in a few pi lies fish are bred and re ired for tlie market, 
and in gentlemen’s grounds in the interior of the eounti y some attention is generally paid 
to stocking the ornamental pieces of water with appropriate fish. Bakewell, in his iii- 
Btruetivfe Trauls in the Taranlane, suggests the idea of introducing exotic fish and natu- 
ralising them m our lakes and rivers, and he mentions some Swiss species that he thinks 
would be particularly valuable. In the Fdinbvigh Renew for 1822, is a curious paper 
on the possibibty of rearing sea-fish in our fresh water 1 ikes See also Bramle's Quarti rly 
Journal, Nos. xxxiii. and xxxiv. It appears that the flounder and the mullet have 
bean naturalised to fresh w'lter, and that it is piohible the whole of the fishes of 
analogous habits, and particularly those of the genus IMeuroiiectes, might be Iiabituatcd 
to inland lake^. 

7570 Ihe mode of constructing ponds for retaimnf; watew for general purpckes has been already 
described (4467 ) Ponds, expressly for the purijose ot brcediM Rnd rearing fish, are formed at least 
expense in deep valleys, and slight depressions between hillSij^niihre there are rivers or waters, and 
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diilbrent ones often be nntde on the same line, the head of one constituting the bottom of th^f almve 
It. The exteniof them must be reeulateil by the nature of the situation, and the supplies ot water that 
can be procured. In situations of this nature, the principal expense consists in constructing the banks or 
heads across the valleys, for keeping up the waters, and providing them with suitable sluices which, where 
the land is of the loamy or clay kind, may be cheaply effected in the manner that earth works are usually 
performed. Thi; foundations being laid sufficiently deep, and the earthy materials well upiilied by proper 
puddling and ramming, in the way of making ^bankinents. The heights and strength of the dams or 
heads being regulated by the nature of the Mtuations, and the quantity of Avater that is to be dammed 
up. The sloMS should be the greatest which are next the water There must also be diverting channels 
fur taking off the superabundant waters in the time of floods, uhich may be foniicd along the sides ; the 
sluices being placed in the lowest parts, and being well made of seasoned oak, and tightly rammed in with 
the earthy materials. Detailed instructions »n this subject will be found m the Quarterly Jow-nal ^ 
Agricul/uref vol i. p. 297. 1 

7571. Sea water fish-ponds arc unknown onlhc Continent, and not common in T^ngland. In Scotland, 
however, there are several, which are stocked chiefly Avith turbot, cod, haddock, wiiitbig, Ihornback, 
coal-fl&h, and salmon. One of the largest and best of these fish ponds is that of Macdonnel of Lnggan, 
in 'Wigtoiifchire, which has lieen in existence for upwards of thirty years. {Maedtarnnd's Sketches Jrom 
Nature y and Ih'ghlatul Soc. Trans, vol. vii. p. 297.) 

7572 . The kimis of fish adaptcfl for ponds are chiefly the carp, tench, perch, gudgeon, 
eel, and pike. 



'IffiS. The carp (C^prinus Cftrpio Ij. fig 95G. n) is by far the best fish for artificial rnan.^gement, and 

cspLtially that vanety kuown in England 
as the Prubsian carp Clrp inhabits the 
slow and stagnant waters of Europe and 
Pcrsi.i, and was introduced into Rntain 
in the year 1511'; .about four feet long; 
grows fast and is \ cry long-lived ; feeds 
on herbs, fat eaith worms, and aquatic 
insects, and any soft substance ; is ex- 
ticincly fertile, and the prey of larger 
fisli, aquatic birds, and frogs ; body above 
blue-green, the upper part of the sides 
green leh-yellow and blackish, beneath 
w'lntish; tail yellow; seale.s large, longi- 
tudinally striate; of* the gall is made a 
green paint, and of the sounds or air. 
bladder a hsh-glue » * 

7574. In raising eat p, it is often the practice to hat e three ponds : — 4'nc for the purpose of spawning tlie 
f bh in, and iii which they bhoiild be lelt dining the ie.st of the summer and the following winter, as they 
mostly spawn from the beginning ot M.iy to the latter end of July ; another for the conAcnieiiee of niirb- 
iiig up the young fry, into which they should be put about the latter end ot Maieh or the beginning of 
April, choosiifg a calm but not sunny day lor the hubiucvs ^ after whirh they should bo eaiefully pre- 
vented from coming to the sules and being destioAed : ni this pond they may remain two years, and be- 
come four, five, or six iiielios in length, and good for use. The third or mam pond is destined for the 
receptiou of the grown fish, .is those that measure a foot or more, ineludnig the heads and tails. The 
propoi tions in wli ich these di tlereiit ponds arc .idv ised to be blocked are these — For each acre of the first 
sort, ** three or four male caips, and six or eight female ones the most suitable sort for this use being 
“ those of five, bix, or seven years old, in good health, with full scale, fine full eyes, and a long body, 
without any blemish or wound ” 'I’lie ponds .shoiiM be previously cleared of all sorts of voracious fishes 
and other animals, as “ pen h, pike, eel, and trout; the water- beetle, and also the newts or lizards. ’* 
Su( h pond.s as are warm and have an open exposure, with soft water, are the most proper for this use; all 
kinds ot water fowl being kept fVom them. I'or the nursing ponds, a thousand or twelve hundred may 
not be more than sutheient for an acre; and for the nwiii iHinds, one to every square of fifteen feet is the 
propoi tion advised, as their growth depends greatly on the room and quantity of fooii that is allowed. 
The best seasons for performing the business in this case arc those ot the spring .and autumn. Some ad- 
vise, in these eases, the stoiking ivith carp or tench in the proportion of three to a square perch. In first 
stocking large ponds or wntors, as Avliore they .aie to the extent of three or four acres. carp,^in the pro- 
portion of three hundred to the acre, are rceoimnendeil ; and where thev do not extend to such sizes, not 
bo great a portion. Aiid iti stoeknig, after two or tliice years, four hundred to the aero. 

7.575. The tench (O pi inns 7’inea /., *) inhabits almost every where in stagnant waters ; ^rows quickly, 
and reaches I'lom four to eight pounds weight ; i.s very fertile and tenacious of life, and will live all the 
winter under the leo ; feeds on worms .and water plant.s ; is very toolish, and may be easily euught ; iKMiy 
covered with a thick mucus, and small scales which adheie firmly to the skin ; above dark-green, the sides 
above the line green, beneath yellow, belly white ; vanes in its colours by age, sex, or the w'aters it in. 
habits ; flesh white, soft, and well tasted. , i l 

757ix In stocking with tench the number jicr acre may be more than of carp. In Berkshire, w'here there 
are many ponds for the preserving ot fish, they usually stock with tench or carp in the proportion of one 
hundred to the acre, the fish remaiiiii|g four years in them ; but in the management of Sir Harry Fea- 
thcrstoiic, in Sussex, m a iiond of twenty acres reiluc«l to sixteen by the deposition of mud, the stock is 
generally in the proportion of twelve hundred carp and an equal number of tench ; or at the rate of seventy- 
five brace to the acre. And ni this proportion they are said to succeed well. .... 

7577. The gudgeon {C^ruiWs (n'.bio /. , r) is a very inferior fish to the carp or tench ; but being of easy 
culture and rapid increase, is kept in many places as foo<l for pike and perch. It inhabits gentle streams 
and lakes of Northern Europe; i.s tenacious of life, and very fertile, about eight inches long; feeds on 
herbs, worms, insects, the flry of other fl.sh, and parts of carcasses : IwMly narrow, spotted, above livid, the 
sides above the line blue, beneath whitish yellow, but it varies its colours by age, the ditlbrent waters it 
inhabits, and its food ; flesh white, and very grateful 
"578. The perch (P^rca fluviAtilis i., d) is an excellent fish, and though natur.illy found in streams in 
Europe and Siberia, yet will live in large ponds or lakes, provided the water he clear. It grows to two 
feet long ; back and part of the sides deep green, with five broad black bars, which are sometimes dark 
green or blue, and very rarely wJlitiiig ; belly white, tinged with red ; swims with great swiftness and at a 
certain height in the water; is tenacious jf life, but eagerly takes ab.dt; feeds on aquatic insets and 
smaller fish ; spawns in May and June, and is very prolific , it lias no ro*l au:-bladdcr ; and from its inte- 
guments may be obtained a’kind of glue ; flesh very delicate. w i * 

7579. In stocking with perchy as they ate great breetlers, six hundred to the acre may be sufficient.^ 

7589. The pikcJJtsox /.iicius L., e) inh.abits most lakes of Europe, Lapland, Northern Fcrsi^ and 
Nortli America, and is found even in the Caspian Sea ; swims, and grows very rapidly, one to eight feet 
long ; is extremely voracious and long-lived ; feeds on almost any thing which comes m 
own tribe ; spawns from February to Apfil ; body above black, the sides cineraceous spotted with yellow^ 
boiicath white dotted with blacK f^'^terely orange spotted with black or green; scales smaU, oMon^ 
hard. The pike is best reared in ponds by itself in which some gudgeons may be^put to breod 
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for it$ food It will thrive in waters partaking of the clialybcate quality, in whiehjifew other fish 
would live , , f, , 

7081 The goldfish (t^prinus aurfttus i ) is an inh-ibitmt of the ri\ers of C Inna and Japan, and is 
naturalised almost every where on aicou itol iti. elegance ind vivacity, the colours vary greatly, but 
are naturally and mustly of a most splendid golden hue, sciJcs largo It is bred in sinall |>onds in 
gardens near London and Pans Ibr safe, as an ornamental inhabitant ol crystal vases, ^or garden basins 

75S2. The minnow (f^prinus Phoxinus I , /■), the dace {C lentiscus T ), and the roach [C rCitilus 
J ), are very small fish, which ihound, the first in gravelly streams, and the others in still w iteis , both 
arc usetbl as affording food to ©♦her fish, and miy thcrctorc be i ut into fish ponds. They arc also very 
good to cat 

7)8J Of the ti out and salmon famthf thoro *irc sovenl » ccics, as the lake trout, gilt and red chirr, 
which inh ibit Alpine likes in northern countries, and miJuprobibly be introduced with advantage into 
the likes of Cuinbcrlind, Wcstiuoiel ind, ind the Highluids ot Scotlind Ihe red chirr is c night in 
Keswick lake Ihe silmon ind salmon trout (S ilmo Sklai, ind S Irntti,) require salt witer and a river, 
and the fresh water trout { S i^krio) requires too i«ipid a stre im 1 ir irt to imitate , they succeed, how- 
€jver, to a certain extent, in very slow running waters whic h ire clear 

758+ Tin almo'i is i very prolific hs>h , both m ilt nid tcmale are frequently fit for propagation during 
the tir&t year of their age The roe of the fem ilc is fciind, on in a\eritL, to contain lioin 17, (MX) to 
iJ(),0(X) ovi or eggs. During the months of Aut,ust, Sej tember, and Oetober, the reprcxluctivc urgatih, 
both ot the niilt nid teinale silmon, h i\o more oi le s eomplc f Iv reached maturity, at which period the 
instinct of propagition impels them eiK^rly to seek rivers, iiid tc isceiid iieu-ly to their sources, in order 
to find a place suitable lor the deposition ot their spawn Ihey no lo qor, as in the winter and spring 
months, roim over the eoibt and bliurcs, and return bickwiids and torwiu ^ with the fiowing iiid ebbing 
of the tide , but pursue the most diieet route by the mid channel up the river tnel make the greatest 
efiorts to o\ciLurac c vc ry obstacle, cither nituril or irtiheiil, th it may impede their progress The 
spaiMimg IS ace omplisheHl in the months of Novemlx r, Decemlxr, and J inuary When the parent fishes 
ha>c» reached the spinning ground, they proceed to the shallow water, gener illy in the morning, or at 
twilight in the evening, when they pkiy round the ground two ot them together Alter i turn, they 
begin to make a furrow, by working up the gravel with then noses rithei against the stream, as the 
salmon cannot work with his head down the stream, lor the water then going into his gills the wrong 
w ly, drowns him When the furrow is made the m ilt ind femile return to i7ittle distance, one to the 
one, and the other to the other, side of the furrow J hey then throw them elves upon their sides, ag iin 
come together, and rubbing gainst each other, both shed their s] awn into the furrow at the same time 
Ihis process is not completed at once as the eggs of the roe must be excluded individually, fYom c ight 
to twehc days ire required lor eompletiiig the op ritioii When the process is over, they bet ike them, 
selves to the pools tb recruit themsches Ihe spawn thus deposited is afterwards covered with loose 
gravel, and in this stete the ova rernun for weeks, or scmctimes much 1 nger, ipparently inert like 
srnfs buneck in the soil In an early spring the fry ceme forth e irly, and 1 iter when the spring is J ite 
Generally, thev begin to rise from he Ixd ibout the bcgiiimng of M irch, and their first movement is ge 
iicrally eoinpletc'd by the middle ot I he appcaranc f* which they pi c sent is that of i Chic k braird of 

grain rushing up in vast numbers The tail first comes uj) incl the young iniinils oflcn k ivc the bed 
with a portion of the investing membrane ot the ovum ibout their lie ids I*rom experiments that were 
made upon the roe, it ippe irs that they e in only be hate lied in fri sh w ate r , for whe n a portion of the 
roe was put into salt w itcr, none of the ov a evci came into life, and when a young fish that had been 
hatched in fresh w iter was ] ut into salt w iter, it showed symi toms of uneasiness, md died in a few 
hours When the evolution fVoin the ova is eomi leted, the y ung fry keep at first in the eddy peols, till 
they gam sticngth, and then prei are to go dc>wn the river, rein lining ne ir its sides, and proeccding on 
their way till they meet the salt water, when they disappear 1 he de se c nt begins in the month of March, 
continues tlirough April ami a ^art of Mav, and sometimes even till June Ihe reason why the fry thus 
deseeml by the margin in rivers, ind the mid channel in estuaries, is apparently, aeiording to Dr 1 kni- 
ing, bee luse the m irgiii of the rue r is the t isy water, and eonscnui ntly best suited to the ir young and 
weak stite but when they reaeh the estutry or tide wav, then the margin of the water bung the most 
disturbed, the fry avoid it, and b« t ike themselves to the deepest part ot the eliannel, dis ipi e inng dike 
from observation and capture, ind so go out to se i After remiimng some weeks at sea, the smelts or 
samlets, as the fry irc e died, return again to the coasts and rivers, having obtuucil i pouiul or a pound 
and a half of weight, by the middle of June they weigh from two to three rounds, ind ire said to in. 
crease Ii df a pound m weight every week 1 hey vre now known in Seolland by the name of gtdses, and 
by the end'M the fishing se ison they have obtained the sire ol even er eight iiuiiiids In the first five 
moritlis of its existence, that is, from April to August, both inclusive, it m ly be stitcd that the s ilmon 
reaches, in favourable circumstances, eight iKiunds weight and ifterwards inci eases, though m ire slowly, 
yet so as to have aerquired the weight ot thirty five pounds in thirty three months After the i rucess of 
spawning is completed in the river, the parent fl*»hes ictirc to the idjoining pools to reeruit In two or 
three weeks from thu time, the in ilc begins to seek liis way down the river , the female reinaiiis longer 
about the spawning ground, sometimes till Aiiril e r May The fishes which have thus spawned are lUno- 
minatcal kelts In their progress to the sea, when they rc leh the cstu iry, they pursue a course precisely 
similar to the fry, not roaming about the banks like clean fish, but keeping in the inid channel They tre 
at this time c mparatively weak, and in thus betaking themselves to the deepest part Of the ehuinel, they 
are better allc to resist the dgranging effects of the fl xxi tide, md to take advantage of the ebn tide 
in acielerating their migration to the sea It ippeirs th it soinecvhich descend as /t//«iri spring return 
again in autumn in breeding condition, i recovery which is no less remarkable th in the early growth of 
these animals The •sea seems to be the lement in which the silrnon ftetU and grows VVhen e aught m 

yr thing IS ever found ill their 
stomachs are 

. ^ , - s sometimes to 

♦he length of six feet, and weighs twenty pounds , in its ajipcaranee and habits something resembles the 
serticnt tribe , during the night quits its element, and wanders along meadows in search of snails and 
worms , l^ds itself deep in the mud in winte r, and continues in a state of rest , is very impatient ot cold, 
and tenacious e f life the flesh of such as frequent running water is very gocJd , is viviparous, and has 
116 vertebra One advantage of the eel is, that it will thrive m muddy ponds of very small size, where 
no tjftlier fish would live 

7588 On the subject <\f cultivating fishes it may be observed, that th waters of some ponds arc better 
Adapted lor raising some sorts of fish than otiicrs Thus, those where the water is rich and white are 
more adapted for carp, while a ch as have a thicker appearance, and where there is i greater deposition 
of muddy matter, are better suited to tench Perch are eipiblc of being raised in afmobt any sort of 
uonCi, Eels succeed best where the ponds arc not very large, but where fed by a spring, and there is a 
Lrg 9 »)K>rtion of rich sediment Pike should never be kept in ponds with carp or tench , but in separate 
brming ponds, where the supplies of small fry are considerable and not wanted for stores Carp, tench, 
and perch are the sorts principally cultivated with a view to profit, with a few eels occasionallv But 
perch and eels should not be admitted where the ponds art but thinly stocked, as they are great devourers 
of the young fish f And tench answc r best bigether where the extent of the ponds are pretty Large , 
as, in other ^ases, the former, from being a much more powerful fish, beats and deprives the latter ot his 
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fbod. Carp fiellom affbrd much profit In ponds of less extent than half an acre ; but tench thrive well in 
those of almosfi every size, being often found good in ponds of only ti few i)erches square. Carp, ficrch, 
and ceis succeed well toget tier; and also teneh and cels. Carp more frequently injure themselves by 
breeding than tench, though it sometimes happens with the latter. It is not improbable, but that in small 

g onds it may be the best practice to keep the carp and tench fie])arate. I'he produce or profit affbrded by 
sb-poiids has n^t yet, perhaps, been sufficiently attended to in dilfbrent situations to anbrd correct con- 
clusions ; nor is it well asccrtainecl what is th& annual increase in weight in fish of different kinds, in 
different periods of their growth, and under different circumstances of soil and water, l^veden {Anna/s 
qf Agriculture) states, that in Berkshire a jxind of three acreo .J a half, drawn afler being stocked three 
years with stores of one year old, priKluced of carp 1951b. weiglit, of tench £30 ditto; together 425 lb., 
which sold for SO/. 10.v. or nearly S/ G^. per acre per annum. 

7587. The taking nf cultivated Ji^h is generaWy done with nets sometimes by cmptjing the pond of 

water. Whatever way is adopted, only thosi fit to be used are taken, and the rest icturned to grow 
larger. No fish is taken, or fit to be used, for*e month before and after the spawning season, which with 
most fresh water fish is in April, May, or June, The Marquis dc Chabanes pruposi's to catcli fish, both In 
fresh and salt water, by immersing a burning lamp an air box with mirrors, and round which lie has 
traps into wliich the animals are to be entangled, while approaching the light and the muJtiplictl images 
of their own species. For this contrivance he has taken out a patent. Salmon are sometimes caught by 
torch- light 

7588. The castration qf fish has been successfully jiractiscd both in this and other countries, and both 
with the male and female. Castrated fish attain to a larger size, and arc in season at any period of the 
year. I’he mode of performing the operation is described in Itees’s Cyclopaedia ^ art F/sA, Castration qf ; 
and in the Philosophicai Transactions ^ voL 48. part ii. p. fOG. 

7589. Of the amphibia wliich are or may be cultivated for food or ornament, the prin- 
cipal are the frog and tortoise. 


7590. The esculent frog (/Ana cscuUnta L.fg 9>7. a), though generally despised in this country, is 
;i 57 yet an excellent article to those who arc aciustomed to 

jr*ki it, and there are few Englishmen who have eaten a 

/y JncassOc of the thiglis ot tins animal in France or Italy, 

would wish to do so again. The body of this 
green, with three yellow lines, the middle ones 
extending from the mouth to the anus, with the angles 
mouth disk'iulod in « globular form ; the male 
/j/ ^ uiakos a continual croaking in an evening, especially 
fj/ before rain; when irritated will pbrsue and destroy a 

^ ^ l'-*»giand, but very common oi^ the 

X/ Continent, where it is in sca.son for the tal^e in June. 

iUy 7 >91. The tree fiitg (//ina .irburea 5), is grwn 

^ above, iiTid whitish beneath, with a jellow cuived line 

g/f on the side. In elegance and activity it is suia*rior to 

j — /T/ every other European species In summer it resides in 

— woods, and naunts the trees in quest of insects, 
o winch it approaches on its belly in the same manner as 

/fX J _ ^3 length seizes with an elastic 

1 aud instantaiieouM spring. It is particularly noisy on 

approac h of ram. In w-mter it takes up its abode in 
the bottom of the waters, remaining till the spring in a 
toipoi. The noise of this frog is by m.iny eon- 
r sidcred musical, and it is often kept in Jiouses in (iermany 

^ ^ w|7 both as a curiosity and as a w'catber guide. It certainly 

deserves introdiu tion to tins country. \Vp brought one 

jerTf _ from C'ail.sruhe, in lb‘28, which has remained in a glass 

^ "" j.ir covered w'lth gau/e at the top, living on flies, till tlio 

present ilay, Nov. 2 18 K). 

7592. There are two ^icctcs oftoitoisr which might be cultivated ; the common, and the mud tortoise. 
The common tortoise (Tosthdo gra'ca. L.fig.%S. a) weighs three pounds, and Die length of its shell is about 
05 ^ • seven inches It abounds in the countries ilirioundiiig 

* - the Mciliterranean, and paiticularly in Greece, where 

the iiiliabitaiits not only cat its flesh and eggs, but fte- 
queiitly swallow' its warm blooii. In September or Oc- 
tober it conceals itself, remaining torpid till February, 
when it re-appears. In June it lays its eggs, in liolcs 
exposeil to the full beams of the suii, by which they arc 
niatured. Tortoises attain mo.st extraordinary loiige- 
vity, and one was ascertaineil to have lived in tlie gar- 
dens of I>ambcth to the age of nearly one hundred and 
twenty years. It will answer the purpose of a baro. 
meter, and uniformly indicates the fall of rain licfure 
night, when it takes its fooii with great rapidity, and 
w'alks with a sort of mincing and elate Step. It appears 
to dislike ram with extreme aversion, and is discomfited 
and driven back only by a few and scarcely perceivable 

^ 759.}. The mud toitoise {T. lutikria. b) is common botli 
Europe and Asia, and ])articulariy in France, where 
it IS much useil for food. It is seven inches long ; lays 
its eggs on the ground, though an aquatic animal; 
walks quicker tiian the land tortoise; and isTiftcn kept 
in gardens, to clear them from snails and various wing- 
leas insect. In f.sh ponds it is very destructive, biting 
• the fishes, and, when they arc exhausted by the loss of 

JjjBr blood, dragging them to the bottom aud devouring 

'fW them. The tortoise miu be fed on any vegetable refuse 

milk, w orms, offal, or almost any thing. Linnaeus says 
they are In all things extremely slow, and in copulation ftcquently adhere together a month, and#livo 
•overal days after the iiead is cut off' {Shawls Zoology>) 
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Insicts and Worms which ate or may be su^ected to Culture*^ 

7594 The silkivorm and the honey-bee are tlife two most valuable insects m Europe. 
The first, from its great importance, has recently engaged the attention of the legislature, 
no less than ot private individuals, ^ ho have embarked large sums m the attempts now 
making to introduce its culture in this country o^ a large scale. 

7595. 7 he silkwotm is the larva or caterpillar (A a moth (-Bdmbyx mori 959 ) . 



it is a native of China, and was introduced into Europe A D. 160 When full grown 
the wonn is nearly three inches long, of a jellowish grey colour, with a horn-like pro- 
ccsi’ on the last joint of the body. 

7596. In Italy and otha stlk coniitties the are carefully preserved in some place of cool and even 
temperature, where the> rtnnin until the new leaves ot the white mulberry, which is its nitur il food, 
art produced 1 he ob^iec t is to hate h the eggs precisely at this time, that the new born worm may be ted 
on food suitable to its infmt state A grr wtr ot silk never hatihes his whole stock cf tegs at once, as a 
night s frost will frcquei tly destroy the leaves lettuce inswtrs well in this stage of tne worm s exist 
tnee, but if It 18 fed entirely upon this ilint the silk is ct a very inferior dcserhition, and is, indbed, 
perteetly useless Iho p ibuluin e f the white mulberry, m taet, is suj trior in nutritious matter to that of 
all e thers Ihe leaaes in tlie lutumii succeeding to the «!e stripped in the spring, art commonly given to 
cattle and pigs, who fettcii upon them exceedingly There is an untoundt'd prejudiee in many silk 
countries that the silki roducod from the seei nd le it is inferior to the spring erop. and in trance and Italy 
the vernal leif only js used In India the mulberry tree is grown in moist places, like the osier in Englanef, 
and produces Irora three to six crops annually the i rtjudict therefore of tlie Italian and trench growers 
against the seeoiid crop is unfounded J he red tact seems t> be, that the v^orms an mere difikult to 
breed in lutumri tlian in s| ring from the great change of teinierature against whiih the growers in 
gcntral make no artihti il provisiin Another reason niaypnbibly be, that the silk is le clod with greater 
economy and oilvant ige in the height of summer, when the kngth ot the days and the heat ot the weither, 
IS then suthuent to dry the the «l in this ojicrati m Ihc native rtc lers ot lliese countries are entirely un- 
acLUstomod to use artificial niethod«. for rreating a regulated temper iture in he uses or manufactonea 

7597 fht xentilaiion and cl anlimssof thenuiteiyoj feeding apatttnenfs^ and the preseivation of a 
regiii irhcic within them, arc highly imiortuittothehedthofthcwcrm It tsy pe ints are much neglected 
on the Continent where the nurseries ire usually situated in the midst of the mulberry plantations, ex 
posed to the external air, and seUlem cleaned It was satisfactorily asre rt lined by ^ Guyton de Morveau 
a few years ago, that ajuinous and unexpected mortality, which thtii raged oMong the worms, arose 
chietlv from want of veniil itioii and ikinliness It has likewise been proved, bv experiments litely made 
on a sulhcicntly I irge stale in Devonshhe, that less mortality prev ills among the worms m Fngland than 
cither in Irancc or Italy 

7V)8 In about stx uetks ihcvotm i caches ifv fuU suce, previously casting its skin four times, and ah 
staining from foexl for some time before cich change, at these periods the worms are very sickly, and a 
grt it mortality generally takes place When kill gre wn ind about to spin, they cxhilnt symj toms of rest- 
lessness and uneasiness , small twigs of bireh, or ot other slender trees, are set up in the boxes or sheh es , 
upon these thi worms climb, each fixing uprn its own berth Ajv it m metimes happens that two wormf 
spin together, forming what is e illetl a double eoeo m, this must be carefully prevented by sep irnting them , 
such a cocoon not only being dithcult to run oti when reeled, but two fibres arc produced injurious to tho 
size of tbo thread the double cocoons are the retire always wound off by themselves In preparing lU 
east or exxroon, the worm first fonns a loose invelopemcnt of silken tibrel , an 1 then proceeds to enwrap 
itself in a baU or case of an oval fonn, ir d hiiall changes into the pupa or chrysalis , and alter being thus 
■ ^ . 18 always pre - ■ ■ • 


the heat can be better regulated 

7599 fhe cocoon, after the chrysalis is killed, is either reeled olT at once, or sold to others who mako 
thia a disth tt trade 1 he silk, as formed by the animal, is so very tine, that if each cocoon was reeled 
aeparntely it would be totally unfit for use , the ends of four are thcref ire joined and reeh d together out 
of warm water, which softening their natural gum, makes them stick together so at to form one strong 
smooth thread When the fil ment ot any single cocoon bretks, or is exhausted, its place is supplied by 
a new one, so that the united thread may be wound to iny length , the single filaments of the newly added 
corfons are simply joined by being laid on the thread, to whien they adht re by their gum 1 he old af pa 
ratus for reeling merely consists ot a large metal basin of water under which is a hre to keep it hot, iiiei a 
reel of a poor andieven rude construction some important improvements, however, have lieen recently 
made in tills machine In reeling it is desirable tint a round thread of equal thickness and smoothnesa 
should beproduced, having the filaments of which it is cnmposcM as equal and as flrfiily united as possible 
When the skein is quite dry, it n taken off the rod, md a tie is made with refbse silk at its two ends i it 
il then doul^leU into a iiank, and is ready for saVe in this state it arrives in England, and is called raw 
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Iilk ! the imncM pert !> eaetwarde ecnt to a mill to be thrown, that la, to be twiated aingly, or to have 
two or more ends of It doubled and twisted tocher to form singles, tram, or organzine, in order to fit it 
for the Jooia Iherc are, however, purposes for which a single untwisted thread is applied. We have 
Iwfore stated that a single thread is generally composed of the filaments from four cocoons, and four of 
these threads comj^e the organzine, or that used as the warp of fabrics j each thread is first spun or 
twisted, and then the four are thrown together Into one. The weft or tram generally consists of four raw 
threads simply twisted together. The reason ofdrawing so fine a silk on the reel as that composed of four 
cocoons, IS, Uiat the flieuse^ or attendant at the basin, cannot perfectly see more cocoons in one set, so as 
to replace the ends when the cocoons are exbaustfxl. Jf a thre,«* of sixteen cocoons were to be reeled, the 
JUeuse could not ensure regularity. Sometimes she would have only eight or ten runnuig, and at the next 

momonf •u^aSKKr •n.nw.g.. . .. ii- Vl i i i . ” . • .. 


lUK. neauiuuai., which we snail nereaicer nciicc, applies to tne object or orawiiig otf sixteen or more 
cocoons at once on the reel, so as to form a thread os even as that produced by four cocoons, and thus 
abridge the ex^nse of the subsequent processes of throwing. We understand this invention is fully ap. 
prociated by the reelers abroad, and by the manufact:irer8 ut home, hud that it produces an astonishing 
improvement in the Quality of the silk, and a great reduction in its price. Mr. H. has obtained patents in 
the silk countries no less than in England for this invention, which there is every reason to think will be 
generally adopted. 

760Q. Culture qf the silkworm in England. It is well known to those who have considered the subject, 
that the silkworm will breed and thrive very well in England, where the range and extremes of tempera, 
ture arc within narrower limits than in France or Italy. The white mulberry flourishes equally well with 
us as in those countries. It remains, however, to be proved whether the weight of leaves produced on a 
given space of ground is equal to the average crop in wanner climates. This is evidently an important 
consideration in thcqucbtiun, of whether England can compete with foreign countries in the production of 
raw silk. The high value of land in a country so densely peopled <ib England, and the fact that the mul. 
berry tree not only requires great space for its perfect growth, but also a clear ^ound beneath, renders the 
pmsficct of profit from th is branch of agriculture very questionable. A joint stock company, in the manage, 
ment of which all the cabinet ministers were more or less concernetl, was established in 18^, by the name 
of '* The British, Irish, and Colonial Silk Company.” They possessed a very large capital, and had 
formed extensive plantations of trees in several parts of England and Ireland, particularly near Windsor 
and Cork. Mr. John Ileathcoat of Tiverton*, in Devonshire, has also applied himself to the investigation 
of this important subject with great ardour , and, previously to the formation of the company above alluded 
to, had made considerable progress in the cultivation of the tree and the management of the worm. With 
the true liberality of a man of science, he presented to the com[iany several thousand Italian plants destined 
for his own plantations, that they might commence theb* establithments without de^y. It ought to be 
generally known, that to this gentleman we are indebted for the cheap production ol ftiut beautilul article 
called bobbin.net lace, which has become so ira|K>rtant a branch of manufacture in England. It was in 
the attempt to render silk sufficiently even for his use in laie, that he made the discovery in rzeling which 
wc have before mentioned \ and it is from the result of Ins iiivcbtigatons that the attention of govern, 
ment has so lately been directed to the bubject Admitting, as wc have done, that no natural impedi. 
ments exist against the succcssfiil culture of silk in England, it will naturally be asked why all attempts 
hitherto made have been unsuccessful ? This question embraces a variety of considerations, into which 
our limits will not permit us to enter at large. Wc may, however, observe, that neither the mulberry tree 
nor the silkworm are indigenous to Britain. Centuries elapsed before even the bouth of Europe began 
their culture, which, commencing in the cast of Abia, was propagateil slowly and at distant periods wesU 
ward. It obtained firm root in France during the reign of Henry IV., after great resistance on the part 
of the people, whose prejudices against the application of land to this puiqiose excited frequent rebellions. 
The unsuccessful attempt of James I. to establish it in England is nut accounted for; but the times which 
succeeded were unfavourable to the introduction of new arts and inventions. The manufacture of silk 
^oods was introduced into this country in the fifteenth century, and received a great stimulus by the re- 
vocation of the eilict of Nantes in By this intolerant and disgracellil measure Louis XlV. drove 

thousands of his most industrious subjects to seek an asylum in foreign countries ; of whom it is supposed 
not less than .0(),(JOO emigrated to England. From this period the manufacture of silk goods became an 
important branch of trade in England. The common and even btiU existing prejudice, that our climate is 
unfitted for the growth ot the tree, and the production of the worm, would probably be still more invete. 
rate in former times. The acknowleilged fact that England is much collier than the south of France or 
Italy, would naturally induce the idea that it was unsuitable both to the tree and the worms. Individuals 
among our countrymen have, however, coiibtanth asscrtini the contrary, and numerous insulaled experl, 
ments have been brought forward in biqiport of their opiidon. Miss t roft of York, in 179SJ, sent to the 
Society of Arts a spec^eii of silk produced by worms led entirely uiwn lettuce leaves. We are not told, 
however, whether proper trials were made by subsequent experiments to prove quality » and we have 
already observed that such silk, for purposes of manufacture, is perfectly useless, even In Italy. Yet we 
know it to be the opinion of men now perfectly conversant with the subject, that the varioui experiments 
and trials that have been hitherto maae would long ago have succeeded, had wc been fully informed on 
all the requisite points connected with^ie management of the tree, the worm, and its produce the cocoon. 
Our experimentalists have all labourei^nder one difficulty,— > they were ignorant of the reeling process ; 
and this prtrfiabJy arose from their experiments having been conducted on too small a scale to render it 
necessary to import or require the skill of winding the silk from the cocoon. This difficulty has at length 
been overcome by the exertions of Mri Hcathcoat, at whose establishment in Devonshire the improved 
method of reeling is now carried on witn complete success. 

7fi01, The recent attempt to establish the culture of the stlkvorm in Eritam appears to have completely 
failed for the present After collecting a great quantity of mulberry trees, and establishing 'considerable 
plantations in Devonshire antJI near Windsor in England, and in the vicinity of Cork in Ireland, the 
company in 18fi8 gave up Uie whole, without, in our opinion, having given the attempt aJjiir trial As 
the mulberry will produce abundance of leaves as tar north as Stockholm, and AS the vorms hat(h to be 
hatched and brought forth In artificial heat even in France, there cannot be a doubt as to tiie snciress of 
this branch of culture in any part of the British islands. Whether it would pay is a diflbfent thing ; we 
no means think it would, even in Ireland. j 


certainly to very piirpofle. After all that has been donoin England, France, and 
Itidy, the bee is still more successfully cultivated, and finer honey produced, in Folapd, 
by persons who never saw a book on the subject, or heard of the mode of dcjiriving bees of 
their honey without taking their lives. Much as hos been written in Fraiicd and England 
on this last part of the subject, it is«till found the best mode to destroy tlie hive in taking 
the honey. Unanswerable reasons for this practice are given by La Grcn^>e, a French 
apiarian, which are elsewhere quoted by us at length (Encyc. ^ Gat'd* art. Em), and 
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allowed to bo conelumTe a« to profit even by Huiah. The honey produced by«ny hivo 
or apiary depends much more on tlie season, and the quantity and kind oi* flowers with 
which the neighbourhood abounds, than on the form of the hive or artificial management. 
Viewing the subject in this light, we shall avoid noticing the mode of operating with 
glass, storying, cellular, or otlier curious hives recent invention, and tr^at only of the 
simplest methods. The author we shall follow is Howison. 

7603 The apiary, or place where the bee hives are pheed, should in very warm situations be made to 
fare the east, and in colder districts the south-east It then Id be well protected brom high winds, whlSlT 
not onlv prevent the bees from leaving the hive in quest of jpnr jr, but they also surprise them in the fields, 
and often kill them by dashing them against the trees anfi rocks or into rivers Ihe hives m an apiary 
should always be placed in a right line , but should the number of the hives be great, and the situation not 
capacious enough to admit of their being placed longitudinally, it is more advisable to place them over one 
another on shelves {fig 417 ) than m double rows dn the ground A bee, on leaving the hive, generally 
forms an angle of about forty five with the honson , the devation of the hive shoufa therefore be about 
9GO two feet from the ground. Ill order to protect it from humidity ihe greater the 

elevation of the hive, the longer is the flight of the swarm , and when they are 
at a certain point of elevation, the swarms are lost for ever to the proprietor If 
the hives are to be placed in a double row, the binder ones should alternate with, 
and be placed at such i distance from, the fron^ ones, that when the bees take 
their flight no obstruction is offbred to their ascent ^uish recommends placing^ 
every hiveupon a single pedestal, and at two or three feet distance from each other 
By this means, when any thing happens to one hive, the others are less likely to 
be disturbed than when placed on a shelf in a bee house , and the hive may be 
chained down and locked {fig %U ) It is usual to hive three or four legs or 
supports to the bee boards , but those who have tried one will never resort to 
more, as one is a much better protection from vermin and insects 1 he space in 
front of the ipiary should be kept clear of high plants for two or thrc'C yards 
7604 fhe variety cfbeea employed is a matter ol some consequence To the 
common observer all working bees, as to extern il appearance, arc nearly the 
same , but to those who examine them with attention, the difference in size is 
very distinguishable, and they arc, in their ricioiis and gentle, indolent and 
active natures, essentially dif&rent Of the stock which Howison hid in 1810, it 
required 2a0 to weigh an ounce, but they were sot/icious anti lazy that ho changed it tor a smaller vam ty, 
which possesses much better dispositions, and of which itreouires H b, on un average, to weigh an ounce 
Wlv ther size and disposition arc invariably connected, he nas not yet had suffliient experience to de. 
termine * 

7605. TAtf deat Material and fonX for hives is a straw thimble or flower pot placed m an inverted fiosition. 
Hives made of straw, as now in use, have a great advnnta|,c over those made of wood and other materials, 
from the effbt tuul defence they affbrd against the extremes of heat in «>ummer ind told in winter 

7606. 7he ane qf hives should correspond as nearly as i>ossible with that of the swarms Hug has not 

had that attention paid to it which the subject demands, as much ot the success in themanagement of the 
bees depends on that ein umstiiieo krom blind instinct bees endo tv our to fill with combs whatever hive 
they are put into, before they begin to gather honey Owing to this, when the hive is too large for its 
inhalntanti, the time for collecting their wmte r store is S|>ent in unprofitable labour, and starvation is the 
consequenec Ihis evil also extends to oec vsioning I ite swarming the next summer, it being long before 
the hivc becomes so filled with young bees as to produce a necessity for emigration, from which taiise the 
season is too far advanced for the young colonies to procure a winter stock A full sized straw hive will 
hold three pecks , a small sized from one ind a half to two jiccks • 

7607 TAt Palish hive (Pasicka Pol , fig 9( 1 ) appears to us to be the second m merits to that described, 
and pe rh ips it may d^erve the preference, if the mode of using it were gene- 
rally known It IS simply the trunk of a tree, of a foot or fourteen inches in 
diameter, and about nine feet long It is scooped out (boring in this country 
would be better) for about six feet from one c nd, so as to form a hollow cylinder 
ot that length, and ot six or eight inches diameter within Part of the emum. 
ference of tins cylinder is cut nut during tlie greater part of its length, abcnit 
four inches wide, and a slip of wood is made to tit ibo opening On the sides 
ot this slip or segment (a) notches arc made every two or three inches, ot sul& 
eicnt size to illow a single bee to p iss ihis slip may be>IUrnishcd with hinges, 
and with a lot k and key , but in Poland it is merely fastened in ^ a wetTge 
All that IS wanting to complete the hive is a cov er at top to throw off the rain , 
and then it requires only to be placed upright like a strong poet in the garden, 
so as the bottom of the hollow cylinder may be not nearer the ground than two 
feet, and the opening slip look to the south When a swarm Is to be put in, the 
tree, with the door or sup opened, is placed obliquely over it , when the bees 
enter the door is closed and the holes stopped with clay till tlie hive is planted 
or placed upright When honey is wanted, the door is iqiened during the finest 
Jltrt of a warm day, when most ot the hr cs are out t its entire state U seen from 
top to bottom, and the operator, with a segar in ms mouth, or with a lighted 
rag, to keep off the bees from his hands, cuts out with a crooxed kniib gs much 
comb as he thinks fit In this way fresh lioneyjs obtained during the summdr,^ 
the bees arc never c rampeu or room, nor does U become necessary to kill them 
The old comb, however, is anuQally cut out, to prevent or lessen the tendency 
to swarming, wlml , notwithstanding this and the size of their dwelling, they 
generally do once a year , for the laws of nature arc not to be changed. Fhough 
It be a fact that a small swarm ol bees will not do well in a large hive , yet, if the 
hive extend in length and not in breadth, it is admitted both by Huber and 
Huish that they will thrive m it ** If too great a diameter,'* says |iuber, "be 
not given to the abode of the bee, it may without danger be increased in the elevation , their suecess in 
the hollow txves, cheir natuvsl domicile, incontestably proves the truth of this assertion " 

7608. Ihc fsedang qf beea Is generally deferred till winter or spring /’but this is a most erroneous praiv 
ticc Hjvrs shoukTbe examined in the course of the month of bentemner, or about the time of kilbhg the 
drones, and if a large hive dofii not weigh tliirty pounds, it will be neeessary to allow it half a pound of 
bo^y, or the same quantity of soft sugar made into syrup, for every pound that is deficient of that 
weight , and in like propoi;tion to smaller hives This work must not be delayed, that time may be given 
for the bees to make the deposit in their empty cells before (hey are rendered torpid by the cold Sugaf 
limply dissolved in water (which is a common practice), and sugar boiled with water into a syrup, form 
coin^tonds very differently sufted for the winter store of bees. When the former is r^anted fpr their immew 
diate nourishment, as in spring, it will answer equally as a syrUp, but if to be laid up as store, the beat of 
the hWe quickly evaporating the water, leaves t^e sugar in dry crystals, not to be acted upon by the Crunks 
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of the be^ ^ killed with hunger while eotne pounds* weight of sugar reraain In this state in 

their cells. Th% boilmg of sugar into syrup forms a closer combination with the water, by whicK it is pre- 
vented ftom flying off^ and a consistence resembling that of honey retained. Howisoh has had frequent 
experience of hives, not containing a pound of honey, preserved in perfect health through tlie winter with 
sugar so mepared, when' given in jiroj^r time and in suflicient quantity. 

7609. To protect hives from the cold^ they are covered with straw or rushes, about the end of ^ptember, 
or later, according to the eUmate and season. Hhis is an essei^ial business, as well covered hives always 
prosper better the following season than such as have not been covered. In October, the aperture at wiiush 
the bees enter should generally be narrowed, so as only one ber may pass at a time. Indeed, as a very 
small portion of air is necessary for bees in their torpid state, it were better, during severe fTosts, to be 
ottirely shut up, as numbers of them are ofte^lost flrom being enticed to quit the hive by the sunshine of 
a winter day. It will, however, be proiier at "mes to remove, by a crooked wire, or similar instrument, 
the dead bees and other fllth, which the living at this season are unable to perform of themselves. To 
hives. Whose stock of lionev was sufficient for tneir maintenance, or those to which a proper quantity of 
sugar had been given for that purpose, no further attention will be necessary untd the breeding season 
arrives. This, in warm situations, generally Ukes plat^ about the beginning of May ; and in cold, about a 
month after. The young bees, for a short time previous to their leaving their cells, and some after, require 
being fed with the same regularity that young birds are by their parents ; and if the store in the hive be 
exhausted, and the weather such as not to admit of the working bees going abroad to collect food in suffi- 

' cient quantity for themselves and their brooil. the iMwerful principle of aifbrtion for their young compels 
them to part with what is not enough for llicir support, at the expense of their own lives. To prevent 
such accidents, \i is advisable, if during the breeding season it ram for two successive days, to feed ^ 
the bees indiscnmimatcly, as it would be difficult to ascertain thobo only who require it. 

7610. The swarming qfbees generally commences in June, in some seasons earlier, and in cold climates or 
seasons later. The first swarming is so lung preceded by the appearance of drones, and hanging out of 
working bees, that if the time of tneir leaving the hive is not observed, it must be owing to want of care. 
The signs of the secondare, however, more equivocal, the most certain being that of the queen, a day or 
two before swarming, at intervals of a few minutes^ giving out a sound a good deal resembling that of a 
cricket. It frequently hapiiens tliat the swarm will leave the old hive, and return again several times, 
which is always owing to the queen not having accom|>anied them, or ftom having dropiied on the ground, 
being too young to fly to a distance. Gooseberry, currant, or other low bushes, should be planted at a 
short distance from the hives, for the bees to swarm uiion, otherwise they are ajit to fly away ; by attending 
to this, Howison has not lost a swarm by straying for several years. When a hive yields more than two 
swarms, these should uniformly be joined to others that are weak, as ftom the lateness of the season, and 
deflcieiiey in number, they will otherwise perish. This Junction is easily formed, by inverting at night 
the hive in which they are, and placing over it the one ybu intend them to enter. Tlwy soon ascend, and 
apparently with no op^Misition from the former possessors. Should the weather, for some days after 
swanning, be unfavourable for the bees going out, tliey must be ted with care until it clears up, otneriviso 
the young swarm will run a great risk of dying 

7611. The honey may be taken from hives of the common constructibn by three modes, partial depriv- 
ation, total deprivation, and suffocation. 

76l!2 Partial deprivation is performed about the beginning of September. Having ascertained the 
weight of the hive, and consequently the quantity of honeycomb which is to be extracted, begin the 
operation as soon as evening sets in, by inverting the foil hive, and placing an empty one over it ; par. 
ticular care must be taken that the two hives arc of the same diameter, for if they ditf'er iii their dimen. 
sions it will not be possible to effect the driving of the bees, llie hives being placed on each other, a 
sheet or large table-cloth must bo tied round them at their point of junction, in order to prevent the beci 
from molesting the operator. The hives being thus arranged, beat the sides gently with a stick or the 
hand, but particular caution must be used to beat it on those parts to which the combs are attached, and 
which will be found parallel with the entrance of the hive. Ine ascent of the bees into the upper hive 
will be known by a loud humming noiso, indicative of the pleasure in finding an asylum from their 
enemy} m a few minutes the whole community wiU have ascended, and the hive with the bee# in it may 
be placed uiion the pedestal from which tlic full hive was removed The hive from which the bees have 
been driven must then be taken into the house, and the operation of cutting out the lioneycoinb com. 
mcnced. Having extracted the requisite quantity of comb, this opt>ortunity must be embraced of inspecting 
the hive, and of cleaning it from any noxious matter. In cutting the combs, liowcver, particular attention 
should be paid not to cut into two or three combs at once, but having commenced the cutting of one, to 
pursue it to the top of the hive; and this caution is necessary for two reasons. If you begin catting 
of two or three combs at time, were you to extract the wliole of them, you would perhaiis take too 
much } and secondly, to stop in the middle of a comb would be attended with very pernicious consc- 
quences, as the honey would drop from the cells which have been cut in two, and then the bees, on being 
returned to their native hive, might be drowned in their own sweets. I'he bees also, in their return to 
their natural domicile, being still under the impression of fear, would nut give so much attention to the 
honey which flows from the divided cells; and as it would fail on the board, and from that on the ground, 
the bees belonging to the other hives would immediately scent the wasted treasure, and a general attack 
on the deprivalcd nivo might be* dreaded. Ihe deprivation of the honeycomb being the hive 

may be returned to its former position, and reversing the hive which contains the bees, and placing the 
deprivatad hive over it, they may be left in that situation till the morning, when the bees will be found to 
have taken possession of their native hive, And, if the season proves fine, may replenish what they have' 
lost. {Huish's Treatise on Bees.) • 

7613. Total derivation is effected in the same manner, but carlier^in the season, Immediately the 


one, if not two, swarms are lost 

7614. St^^ation is performed when the season of flowers begins to decline, and generally in October. 
The smoke of paper, or linen rag soaked or smeared with melted sulphur, is introduced to the hive by 
placing it in a hole in the ground, where a few shreds of these articles are undergoing a smothering com.^ 
DUstion ; or the foil hive may be placed on an empty one, inverted as in partial deprivation, antf.thfi suU 
phuroous smoke introduced by a nimigating beUows, &c. The bees will itill ftom the upper to the lower 
nive in k few minutes, when they may be removed and buried, to prevent resuscitation. Such adegthf 
seems one of the easiest, both ia the insects themselves, and to numan flcelings. Indeed, the mare 
deprivation of life to animals, not Aidowed with sentiment or reflection, is reduced to the precise pain of 
the moment, without reference to the p«st or the focure; and as each pulsation of this nain increases in 
effect on the one hand, so, on the other, the susceptlbUlty of Aeling it diimnishes. Civilised man is the 
only animal to whom death hat terirors, and hence the origin of that falte humanity, which condemns 4he 
kiUlng of bees in order to obtain their honey ; but Which might, with as much justice, be applied, to the 
destruction of almost any other animal used in domettle' economy, as fowls, game, fish, qpttle, &c. 

7615 On the produce and prqfU o€ boot much has been said by me patriotic apiarians. Both, howeyer 
are extremely upeertain ; and as to the prqjAt, it can ndver be great, while there is the competition of all 
^rope to contend with as to honey and wax, and no* great demand for swarms. Bees, however,»are 
int^esting creatures ; are supported at atahost no expense ; and a hive or two is therefore very ^esirafiie 
in the garden of every former and cottager. * 
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7616 The craw or cray Ji$h (Cancel* ^stacus I,, fig 963 ), called sometilines the fresh 

water lobster, inhabits still nvdrs, and forms 
holes in the banks 

7G17 Thry are sani to be nutrtttous and of an 
exff llent flavour, and are prepared in cooking like 
lobsters or shrimps In mnner times they were 
celebrated for sundry medicinal virtues, but^these 
seem to be now forgotten 1 he flavour of these anL 
mats, nevertheless, depends entirely on the nature 
ot tliC^ food Like all others of their tribe, they feed 
principally upon flesh. 1 hey might be advantageously 
cultivated in ponds and marshes, but should not be 
put into fl««h ponds, as they arc detrimental to the 
try A breeding stock may frequently be purchased 
in Covei Garden market, or procured from any of 
the small rivers near London , they are also said to 
be plentiful near Alnwick in Northumberland 

7618 The edible snail (Helix pomatia fig 7* a), althougli a native of the Con- 
tinent, has been long naturalised in some parts of England 

7619 It ft the largest mectes found tn Furope The animal being fleihr und not of an unpleasant 
flavour, has been used as rood from early times It owes its introduction into Juiignnd to certain medicinal 
virtues, no less thin to its repute on the Continent as an article of food , but the first of these properties 
has long since been forgotten, and no progress his yet been made in introducing it on our tables It is 
not so ibundant in ItiTy an the common girden sniil (H horttiisis I ), which may be seen, exposed in 
cages, in the markets of Genoa and other uties Wc have no certain information which of these species 
was held in repute among the Homans, mho had their eoehIe\rii or steus, where snails were bred, and 
fattened upon bran and sodden lees ot wine I he H pom^tia is pic^erved near Vienna in large pits, 
covered with boards, ind fed with cabbage Icivcs and other vegetables. 

620. The medicinal leech (Hirudo mcdicmalis I ) grows to the length of two or 
three inches. The body is of a blackish-brown colour, marked on the back with six 
yellow spots, anc^ edged with a yellow lin^ on each side. , but both the spots and the lines 
grow faint, and almost disappear at some seasons. The head is smaller than the tail, 
whfch fixe*" Itself very firmly on any thing the creature pleases It is viviparous, and pro- 
duces but one young at a tune, which is m the month of July It is an inhabitant of 
clear running water , but ui winter the leech resorts to deepwater, and m severe weather 
letires to a great depth in the ground, leaving a small aperture to its subterranean habit- 
ation It begins to make its appearance m March or Apiil Water alone is not tlic 
natural element of leeches, as it is supposed, but eonjointly with ground or mud 

7621 The usual food of iht medicinal and ttuut keck is derived f’-om the suction of the spawn of fish , * 
and leeches will not unfreqiiently be found adhering to the fish themselves but frogs form the most eon. 
Biderable iwrtion ot then food , hence, the best leeches arc found in waters much inhabited by these 
animals Ihe medicinal and trout leech do not like the lit ree leech, take any solid food , nor have they 
the like propensity to destroy their own or any other species of the Keiius . but these the horse leech will 
not hesitate to devour {Ntwtm s Journal vol iv p JIJ ) If put into shallow cU ir ponds it will breed 
fVcclv, and this is practised by some herb ilists and apothecines in the neigliliourh lod of London 

7622 Ihe uye of Leches for the purirosc of local bleeding is very considerable There are f< ur pnncipal 
importers ot leeches in I>ondon alone, whose avenge imports are said to be 1>(,()0U per month racn , 
making a total of hOO 000, or set en millx ms iu ) hundi t d th msand in one y at On the ( oiUincnt, whci e 
they arc obtained at i much eht iper rate, the numlicrs einploycKi are enormous {Ibid) Jhc London 
market is |^rtly supplied from the lakes ot Cumberland, whtit the Icec he s are eaught by women, who go 
into the w^r bare legged, and after a few have fastened, they walk out and pi^k them off A good many 
are also brought from Holland 



Chap XII. 

Animals noxious to Agriculture. 

7623. Almost every animal may he injurious to the agncultunst in some way or other. 
All the cultivated live stock will, if not e luded by fences, prevented by herding, eat 
or tread down corn crops or othei plants in culture Those animals, as the dog and 
feiret, which assist him in deterring or in catching noxious animals which would prey on 
others, will thimselves become depredators if not attended to, and even man, the only 
rationalfani]^ therefore the most valuable of agncultural servant^ will prove, under certain 
circumstan^, the greatest of all enemies to the agriculturist We shall glance at the 
difierent animals more especially noxious in the order of their usual classification. 

u 

m Sect. I. Noxious Mammdha* 

624. Of noxious Mammalia man, in a demoralised state, is the roost injurious. The 
remedy is fun^shed by the law , — • the preventive is good education, and civil and kind 
treatment by the master. 

7625 The for (Cknii Fbipes!) commits great ravages among Iambs, poultry, geese, &c* To destroy it, 
the flirmer must take a sheep s paunch and fasten it to a long stick , then rub his shoes well upon the 
paunch, tlikt the fox may not scent his feet He should then draw hii paunch after him as a trail, a mile 
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or upwards, till !be gets near some large tree ; then leave the paunch and ascend into the tree with a gun ; 
and as the night conies on, he may see the fox come after the scent of Uie trail, when he may shoothiin. 
The trail should be drawn to the windward of the tree, if he can conveniently contrive so to do. — Or, set 
a steel-trap in the plain Mrt of a large field, distant ftom paths and hedges ; then open the trap, place it 
on the ground, cut out the exact shape thereof in a turf, and take out just so much earth to maxe room 
for it to stand, and then cover it a^in very neatly with the turf you cut out. As the Joint of the turf 
will not close exactly, procure some mould of mole-hill newly thrown up, and stick some grass on it, 
as if it grew there. Scatter some mould of the mole-hill very ililn three dim.'rent ways, at the distance or 
ten or twelve yards from the trap; let this mould be thrown on spots fifteen or sixteen inches square; 
and where the trap is placed, lay three or four small pieces of cheese ; and then, with a sheep's paunch, 
draw a trail a mile or two long to each of th^e three places, and from thence to the trap, that the fbx 
may approach one of the places first ; for thence will advance to the trap more boldly j and thus you will 
be almost always sure of catching liim. You must take care that your truu be left loose, that he may draw 
it to some hedge or covert, or he will otherwise bite off his leg, and so make his esca^ie —Or near the spot 
where the fox uses much to resort, fix a stick or tmle, much in the same manner as for a woodcock. To 
explain this more exactly : tie a string to some pole set last in the ground, and to this string fasten a small 
short stick, made thin on the upper side, with a notch at the lower end of it ; then set another stick fast in 
the ground, with a nick under it; bend down the pole, and let the nicks or notches join in the slightest 
degree : then 0 |)en the noose or string, and place it in the path or walk of the fox. By strewing flesh-meat, 
pieces of cheese, &a, as you pass along, you may entice the fox to take the same road. 

762G. To shoot a fox^ anoint the soles of the shoes with swiiic's fat, a little broiled ; then go towards the 
wood, and, in returning, drop here and thcic a bit of swinc's liver, roasted and dipped in honey, drawinjL 
after you a dead cat ; and by tlicsc means he will be allured to follow you. ^ 

7627 The fox is soinetimcs taken with a hooky made of large wire, anil turning on a swivel like the collar 
of a greyhound ; it is usually liiiiig so high from the ground, that he is com^iellcd to leap to catch at it ; 
and baited with fresh liver, cheese, Ac., and if a trail be run with a sheep’s paunch, as before directed, he 
Will be drawn to the bait with the gieatest ease. 

7628. The pole-cat (K:li.s Putbrius L.'j may be caught and destroyed by a dead-fall, constructed in the 
following manner : —Take a square piece of wood, weighing forty or fifty pounds: bore a hole in the 
middle of the upper side, and set a clocked hook fast in it ; then set four forked stakes fast in the ground, 
and lay two sticks arros.s, on which sticks lay a long staff', to hold the dead-fall up to the crook ; and under 
thus crook put a short stick, and fasten a line to it : this line must reach dow'ii to the bridge below; and 
this bridge you must make about five or six inches broad. On both sides of this dead-fall place boaras or 
pales, or edge it with close rods, and make it ten or twelve inches high. ]a;t the entrance be no wider 
than the breadth of the dead.fall — A pigeon houH‘, surrounded with a wet ditch, will tend to preserve 
the pigeons ; for beasts of prey naturally avoid water. ^ 

762*1. The weasety or Foumart (7’ilis vulgiLris L ), though in some respects beneficial, *in as much as when 
domesticated it destroys rats, mice, mules, and other noxious vermin, is nevertheless, in a wild sta^, a 
formidcible foe to poultiy and rabbits. Weasels may be destroyed by putting in their haunts #mall piece* 
of paste, consisting of pulverised sal aniinoniac, mixed up with the vdiite of an egg, wheatetf flour, and 
honey. The strewing of rue round the place where hens nestle, is also said to drive away these depre. 
dators ; as .iNo will the smell of a burnt cat ; as all animals are terrified at the burning of one of their own, 
or of n similar species. 

7<k10. Ihe badger (f/'rsus A/felos L ) destroys great numbers of young pigs. Iambs, and poultry, every 
year. Some use a stccl-trap, or a spring, such as foxes arc taken in, to catch them. Others sink a pit-fall, 
five feet in depth and four in length, forming it narrow at top and bottom, and wider in the middle : they 
then cover it with small sticks and leaves, so that the badger may fall in when he comes on it. Poxes 
arc sometimes taken in this manner. Others, again, pursue a badger to his hole, and dig him out: this is 


done by moonlight 

7681. The mole (TAIiki ouropa;\i) is injurious by the subterraneous roads and hills of earth which it 
forms in grass lands Vvnh regard to the removal of mole-hiils various practices are in use ; but the most 
effectual IS that derived from the experience of a successful mole-catcher, and communicated to the public 
by Dr Darwin, in his Phytolofiui. This man commenced his operations before sun-rising, when he care- 
fully watched their sitiuition; and frequently ob»erving the motion of the earth above their walks, ho 
struck a spade into the ground behind them, cut off* their retreat, and then dug them up. As moles 
UMially place their nests at a greater depth in the ground than their common habitation lies, and thus 
form an elevation or moIe-hiU, the next step is to destroy these nests by the spade; after which the fte- 
rineiited paths arc to be distinguished from the byc-roads, for the purpose of setting subterraneous traps. 
'J'his object may be effbett^ by marking every new uiole-hill with u slight nres-sure of the fott, and ob^ 
serving the next day whether a mole has passed over it, and destroyed such mark ; and this oiicration 
should he repeated two or three mornings succrasively, but without making the pressure so deep as to 
alarm the animal, and occasion another passage to be opened Now, the traps are to be set in frequented 
paths, and should be made of a hollow wooden semi-cylinder (Jig }, each end of which should be fur- 
Dished with grooved rings, containing two nooses of horse-hair, that are loosely fastened in the centre by, 
means of a peg, and are stretched above the surface of the ground by a bent stick or strong hoop. As 
soon as the mole passes half way through one of these nooses, and removes the central peg in its course, 
the hoop, or bent stick, rises in consequence of its elasticity, and of course strangles ihe mola The sim- 
plicity of this mode of de.stroying mole-hills and moles recommends itself to general adoption, as those 
whose grounds are thus infested may easily extirpate them, by teaching this practice to their labourers. 

7632. The domestic or Norvoay rat {.Mix* Kattus L.. Jig. 9()3.} is now generally diffbsed throughout this 
9^3 country, where it has almost extirpated the indigenous black rat. It 

is the most noxious quadruped we have, as it is destructive both to 
the live and dead stock of the fanner. The following methods for de. 
• stroying it are preferable to all others, and are given in WtUtek^t 
Domestic Economyy vol ilL : — Fry a piece of sponge with salt butler in 
® P*" i compress it between two plates, and cut it into small 
pieces, and scatter them about the holes ftequented by rats and mice 
This preparation is devoured with avidity; it excites thirst in the 
animals, which should be gratified by exposing shallow vessels con- 
talning water. On drinking this fluid, after having swalrowed the 
burnt sponge, it distends their stomach, and proves a fatal repast. — 
Or, a capacious cask of moderate height must be procured, and put 
in the vicinity of places infested grith rats. During the first week this vessel is only employed to allure 


the rats to visit the solid top of the cask, by means of boards or planks arranged in a sloping direction to 
the floor, which are every day strewed with oatmeal, or any other food agually grateful to tlieir palate ; 
and the principal part of which is exposed on the surface After having tnus been lulled into security, and 
arcustomed to find a regular supply for their meals, a skin of parchment is substituted for tlie woodeigtop 


of the cask, and the former is cut for several inches, with transverse incisions through the centre, so as to 
yield on the smallest pressure. At the same time, a few gallons of water, to Hie deptn ofifive or six inches, 
are poured into the empty cask. In the middle of this element a brick or stone is placed, so as to project 
one or two inches abdve the fluid : and that one rat may find on the former a place of reftige. These pre- 
paratory measures being taken, the boards as tvell as the top of the cask should now be furnished with 
proper bait, in order to induce them to repeat their visits* No sooner docs one of these marauders plunge 
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through the section of the parchment into the vessel, th m it retreats to the brick or stone, and commences 
Its lamentations for relief Nor arc its whining nutis uttered in vain, others soon follow, and share the 
same fate, when a dreadful conflict begins among them, to decide the possession of me dry asylum 
Battles follow in rapid succeoslon, attendcil with such loud and noisy shrieks, that all the rats in the 
neighbourhood hasten to the fatal spot, where they experience similar disasters Thus hundreds may be 
caught by a stratagem, which might be greatly facilitated by exposing a luing rat takcn^in a trap, or pur. 
chased from a professional r it-catcher » 

7633 A sucoesiftU mode qf enticing tats has been lat^y practised by nro‘^l, a farmer at Thruxton in 
Herefordshire He uses a Ijore trap, two feet long, eight inches wide, and nine inches deep, and little 
diffbreiit in construction ft-om the common one His secret consists in scenting light-colonrra malt, and 
also some wheat straws, with oil of caraways, and not setting the traps tor a day or two till the rats nave 
been accustomed to eat the malt without fear (F \fag x^v p 4SI ) 

7634. Paul qfSlatston's ratlery is thus described by S Taylor, Tsq in the Gardentr*s Magazine — 


76*55 TAf* was invented by Mr R PaulofStnrston,in 

Norfolk He liest wf<I murh labmir and time t I r ng it Co 
perfe alon j and, though Ilvlnx in a situollon i er I arly f vo r 
•I le for enrnursg nc ilit breed of ratH used to I la l tl it I e 
hul comi letelv m I dued them in lad I havi board t 1 1 say 
that he < fibred a reward to any one wl o would bni j, nts n 
hi> prenuheb, aid that having in irked and tunud oil one 


particular pair, he bettod a wai,er that he should soon catch 
them bulb which, in the luuru ot a very few days he did 
II silet Usl, as the hile ( fb s rstterv some outh use where rats 
w(io k town to iriHiuent ai d wl icb h coul 1 lock up andketp 
hA re 1 to h s own cievicek aid optritions lie i ht liiid his 
tr I , the r nstruct on of which u ill lx* |m t understood bv re 
fciTini, to tlie attoiiii anjuif, sketches {Jigt J6-i, Jl 5 ) Ibis 



"i be siino letterb r ft r to each of tl e 
fij, ires 


A Ini view of the trap v itb 1 c tub 
^section) 

D Toingitudiiial sccti n ( tr i] 

c, B rlMTi V pw of loni, t d lal ec- 
tio i of tiai). 

tl, I) iibt PR C l tic 

J 1 oil 111 II I 

, SI URh of » I 1 1 

d, Partitio 1 wall 

e (iroun lie 1 1 

/ 1 Ipe 111 I k or ul 

g, Tallint floor, or I u f Ir ip. 

A, Ih wtlRltiJ enl of lit fill, fo 
biiii(. It I ick into its place 

I, 1 ha end of tl e fall, that g ves way 
under the rats 

l. i rough, or thoroi ghfare, in w 1 irh 
the trap ( i) Is placed 

m. The feeding end of the trough. 

n. The end at which tlie rats enter 

Loose wood, to leryo both as a 
cover and a road Into the trap 


c 


p, A slip of wood, to which the rats 
spring from the pipe and which 

way under Iheni, and Let) 
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ill! 


snot Iw endekvourtid to make m Inviting end comfortabla to 
finimkls as possible , for which purpose he placed famots. 
IdMe wood, and eren straw, with an ocrastonai wheit ilieaf, 
on and atunit the tnn ilu olnn was, to render the trough (0 
a contpicte tlioroughidre , for which purpose the trap or Ailliig 
bottom (g) was, for several da^s, tecurca bjr a pin, and the ctw 



76'i6 The heaitfy rtf Paul iif ^tars/on’s trap is, that, when once 
set, and the cat« h (r) regulated to its proper pitrli. It rcpiirLs 
no further trouble One is iiUlllL.lint lor the whole priinises 
1 he grtit ol^jcit IS, to givetlieiu time enough to (O t ntqii iinted 
with It tor u hich |nirpose ever> thing htmld be done to attrn t 
them to II L spot, md to make thiin fed thimsclves it home 
A little pule iiiali, sljghtl> tinctured with oil ci Lirawuy, will 
prove to be the most in\ iLlng dish you can st t bet ire them niid 
it will be well to liiAr in mind, that no p irt ot tlu trap, not even 
the straw or the wo il by whUh It is surrounded, ou^ht to l>e 
touched by the naked hand witlioiit first rubbing the skin u itli 
a |H>ruon of the oil of rsruwuy Iki not scatter the malt uj on 
the bridge (g), but spread it carelessly, as it ueie, about the 
fieding end of Llie (rough (m) It will tliiw be in sight from 
the other tnd |»i) , md, to get it, tlu nts must ptss the 
bridge (g) , for it will be sti n at /ig *l(i4 11, th it tlieentiancc to 
the trap is now (liy nn aiis of llie wood jilleil up) at the end of the 
trough (ii), alth nigh at first it hud an entrance *it each tnd, 
md was, as I have stiteel, a cornnlete thoroughfare Indeed, 
Bomt. 1 ave them on this i Ian still basing n 1 1 -irlu ular feed- 
ing pine, and trusting entirely to tune md cfianre for what 
they liny citih, having (irst taken puns to make (he trap a 
ri/fi, md the |laet ilselr a harbour for rats 1 do not know 
that it IS rcunisite fur me to adtl many more words I he 
drawings sumi i< nt1> explain tin prmnple and tstodiimn 
.Is, those ( in be eletir cd by the pr jet tor, and must, m 
vimi. (kgree, deiicnd on the si id e nseiiieiu e of the build- 
ing to which the rittii^ ixl ilu trap itself should 

not Ik, above three or four Indie's wide, md twche er hftet.n 
me Ins long, in order to allow ]ilcnty 1 1 ro in for the fall of a 
large rat ** ihc forlorn hope* into which hedrojicd frutti 


Cm) used as a feeding place. AfVer the rats had got •eeuEtoaied 
to the quit, and passed the bridge with confidence, he took out 
the iiln whlf h sec tired it, and cverv rut that attemptod to pass 
tliereafler was taken ptisoner f should hare observe, that 

“ -Z-: u necessary In the consinicUon of Ihh part of the 

It 1 b not enough that tlie floor give way under the 
rat, and be inercly brought back Into its plsi^ 

r n by the balance weight at the end of 
liriilge (k) (hie rat might he accidmullv 
. . ^ caught, but you would not catch a aeotHuf. 

I ^ Ihey are, as is well known, remarkably cunning 

and auB|>lclouv In their dlBposltiona ; and are 
^ in the habit of trying the bridge with their fore- 
feet, in Older to asct.rlain Its soundness, previously 
to adventuring the wteight of thdr bodies thereon. 
It Is ol vioiis, therrfore, that unlesa the bridge is 
sufficiently fistcncd to enable the rat to make this 
triiil. tlie trap Mill tw no trap to them , and yet the 
( alcii or fasioning should not be ao stift but that It 
will sufTur the bridge to give way under their weight 
* when mil e upon It 1 cannot show this catch in 

my skctihcs, they are so small, hut (eu larging the 
ai ale) it is, when the bndge is viewed sideways, 
immi thing like thi, annexed sketch (/fg Ub3 ) g 
IS th( bridge or fall of wood tipped with tliln sheet 
iron at the end it), uhu h works Into the catch (r). 
This catch shnuin lie sutfirienily rank to liear tlte 
trial aln uly s|miIi.i n of and yet not so i ank but that 
il suffi r tlu hndgi to f dl when wanted (ns shown by 
the dotted lines ri) It is brought back by the 
WLigbt (A), and movts on pivots at • 

" donldlng caatU,"— for, you will observe, my friend had the 
Pi/grtTn*tPttgreti m hlsi>c whi n ht was thus iHlioiinng to 
entrap binners, - ' the forlorn hope, ' 1 say, sliould lie sutfl 
iKntly ditp to prevent the rat fi >in making nnv attempt to 
reach Iht I nttoni of the tiap (g) fur with ]i ptir)>ose it should 
he of a (onical firm, and ]i« iiicily sniooth instde Once in 
tliL forlorn hope, then ti ri , be has no niLans of egress but by 
the pipe or dram (/*). the length ol wlm h is Iminaterl il, and 
Mhich conduits to a tub or c isUnm of water called, not inaptly, 
" the slotigli of dtspoiid Against the side ol this tub is fixed 
tlap ip), U|> 0 D which, as the only chance of esca|ie, the rat 
imp* from the mouth of (he pljie iJ") It glv< 

411111, H.S shown by liie uumd iiuc, md iic soon eriiis nis career 
in. the slough ot despond ’ It will be observeil, (hat the 
olforalion of this trap is so nilcnt, aMl yet so effeilual, that 
hundreds may be caught in qiiit k sticicKslon without any alaim 
Ik mg given to tlie t( mamder for it appi ars that they conilnuc 
but a very short tunc in tlu forlorn hoiw, having it almost 
imint diati ly for “ foe slough of despond ' thi ir ftnmt rsu n In 
which (it being at such a disiani c from the tr ip) is unattended, 
with any noise whereas, liad the wattr lutn immediately 
iimlerthi. fill (g), each rat would have octaiiiom'd more or lest 
ofdistuib nitf, md thus haxi iniimiduud many ttesidni, the 
rat re examination ul Uu c isteni, inul taking out the captured, 
would have I e n a c onslant source of innoyancc , whereas, in 
Its I re-sent situation, it max l>e examined every day vfjthout in 
the Ic St interieimg xiith the trap Mv friend hadp Aeuse- 
trapon the same principle, only on a smaller scale, and Uj^ter 
materials, which aiisweml extremely well J he mi^e dMfoped 
through the trap into a little eistirn of water beneadi. C&ird. 
JHa^ \ol VI p '>95 ) 


7637 The long iail<djiild mouite sylvaticiis L ‘lfi6 «), and the sliort-tailod field mouse (6), 

96(> .irc Ijoth nthtr larger than the common mouse Of late years they 

have appenred in vast numliers in some jurts ol England, and caused 
innUulible d image to the agritulliinst In 1814-, and the following 
year, the extensive plantations in Dean mid New forests were nearly 
deatroy ed, over an extent ol five hundred .itrcs the devastation was 
caused by these verinip attacking the fixe year old oak and ehe'stiiut 
plantv, whieli they barkrd round at the bottom, and (onstquently 
destroyed. Ash, larch, fir, and holly plants were* servi'd nf the same 
way , and, in many iiuitaiiees, the* roots wire gnawed through two or 
three inches below the surtaec Lord (Tlinbervic obst i\cs, that this 
al inning ha\or first iKcaiuc apptrent in 1811, tmd increawd to such a 
fUgrc'c 111 the three following years, that the greatest alarm was felt by 
guvirninent for the safety ot the growing tiiiiher on these extensive 
forests Seven or eight different sorts of traps were set, a great variety 
of jKiisons tried, cats were brought in iiuinbtrs and turned loose in those 
enclosures moat infected, and crows, magpies, and owls were impressed 
into the service, but the number of these animals was so prodigious 
that no sensible aiininution was perceived At length a vast number of 
pits were dug , and as this method produced the most beneficial results, 
wc shall describe it The pits were mfdc from eighteen to twenty inchis deep at the bottom, aliout two 
hict in length, and one foot and a half in width, and, at the top, only eighteen inches long and nine wide, 
or, indeed, as small as the earth could be got out of a hole of tliat depth , for the wider they are below, 
and the narrower above, the b^ter they answer their purpose They were made twenty yards asunder, or 
about twelve on an acre , or, where the mice were less numerous, thirty yards apart By this method 
thirty thousand mice were caught in a short time, but a far greater number had been taken out of the 
holes, either alive or dead, by stoats, weasels, crows, and especially hawks. It was for a long time 
supposed that this damage nad been caused by rabbits , and it is very probable that similar injurin are 
frequently attributed erroneously to these animals borne years ago an extraordinary quanti^ of mice 
created similar devastation in Lord Bagot’s extensive woods in Staliordshire, and in those of Lora Downes 
in Yorkshire {Zool Journal, No 4 p 431'. 

7638 The field mouse, tn the forest qf Dean, had become so destructive in 1813, that after trying traps, 

baits with poison, dogs, cats, &c ^ith little success, at last the plan of catching them by holes was fiiC 
upon These holes were made from emhteen inches to two feet long, sixteen or eighteen inches deep, 
about the width of a spade at the tup, fourteen or fitltH'n inches wide a^he bottom, and three or four 
inches lon^r at the bottom than at the top The object was to get the bottom of the hole three or four 
inches wider every way than the top, and the sides firm, otherwise the mice would run up the sidesmnd 
get out arain. The holes were made at twenty yards apart each way, ov er a surface of about 3200 acres : 
.30,000 mme were very soon caught, and the ground was fVeed from them for two or three years As many 
as fifteen have been found in a hole in one night , when not taken out soon, they fell on and ate each 
other These mice, ave are informed, Ufoid not only to eat the acorns when newly planted, but to eat 
through the stems of trees seven and eight feet high, and one inrli and a half in diameter ; the part eaten 
through was the collar, or seat of life. {.BtUtngtan's Facts on Oaks and Ttees, 4* P 4d.) ^ 
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Sect. II Birdi injurious to AgncuUure* 

7639 Of birdst the most decidedly injurious to man are the different ha^ks and 
kites, as most ot the species attack and devour young poultry. 

7610 fartow methods have been proiiosed for remedy ng tins evil, but they evince little acquaintance 
with the hibits ot these birds Mr Wiinson ri commends thit the prevalent custom, ot iiailmg such as 
have been killed against barn doors or outho iks be exchanged for the following — In such parts of the 
country as are trequented by these birds, let two or three poles, ten or twelve feet high, be placed m the 
farmer s poultry yard, eich iKilc bein^, furnished with anf ron spike six or eight inches long, pass this 
spike through the body of a dead hawk in the direction of flic back bone it will thus be firmly secured, 
and give the bird an erect position , the win^i being tree will be moved by every breeze, and their uiina. 
tural motion will prove the best scireerow either for ravenous or granivorous birds, more particularly the 
latter Destruction by the gun is of courbe the most c (fcetual 

7641. Wiiether granivorous birds ait mote usurious than beneficial to the farmer, is 
very questionable. 

7t>42. The a ow, rook^ raien^ spnrrou , magpie^ and starling are commonly called granivorous, yet this 
18 an error, for they ire all omnivorous, th it la, feeding both u|>on an i il and vegetable substances, and 
more particularly upon insects We arc annually told of larj,* crops bt ig either wholly or partially 
destroyed by insects of some sort or other, but we never hear th it these ir juries have been occasioned by 
birds IhLbC lomplaints have lertiinlybeen more numerous ot late years than formerly, md this is 
attributed by Mr Sw unson to the distriu tioii of sinill birds (as w iste lands ire brought into cultivation) , 
to the gnat diminution of rookeries and to the foolish prejudice whiih the generality of farmers have 
taken up igainst these latter birds, whirh they destroy without mercy In this instance we have been 
less wise than our ancestors, who protcctei and cultivated them, and by whom they were justly considered 
of the grestot benefit to mankincl Nature seems, indeed, to has c pointed this out to us, for she has dig 
trihutM the crow in all parts 1 1 the habitable world Yet the farmer will enquire, “ What good ran these 
birds do me, when they come ou iny newly sown land, and root up the seed f I he answer Is veiy short. 
The crows and rooks do not come for the express purpose of eating or destrojing the seed, but for 
devouring the insects, snails, and grubs turned up bv the plough or harrow, these are their favourite 
food, and while so occupied, the small quantity of seed they nny eat or displace is returned to the f inner 
ten fold by saved from the insects W lUis, in siieaking of the destruction caused by the hecigechafTc r 
. or ccxkehafm, says that **wh(]e meadows anef corn fields were destroyed by them, and judiciously 
conclucles by observing ‘ thit the miny rookeries with us is the reason why wc have so few of these 
desfi uetive Insects ( thst qf A ot thumbes land ) 


Sect III Insects injurious to Agneutture* 

7643 InsectSt abot e all other amnialsy ire by fir the most injurious to the agriculturist , 
not only from their numbers, but from their attacking the produce of the earth in all its 
stages of growth and matunty We have already pointed out tlie advantage, not to say 
the necessity, ot a certain knowledge being aecjuired respecting insects, by all persons 
engaged in agricultural pursuits We shall now explain, in popular language, the dif- 
ferent tribes or orders into which they arc divided , the changes they undergo, and the 
injuries Uicy produce to man, and the animals and vegetables which he cultivates. 
Numerous insects, much more destructive than those wc shall enumerate, are found in 
other climates, but irom which the British agriculturist has, happily, nothing to fear, and 
therefore need not be acquainted with • The reader will, however, find much valuable 
intormatxon respecting them concentrated in Kirby and Spence i? Introduction to Ento- 
mohgy, vol. i 


Subsect. 1. Physiology <f Insects 

7644 Insects are dtsUngtushed from worms (f times 7 ) by always having feet in their perfect state, 
as the beetle, butterfly, &c Worms < r iwl upon their bellies and have no feet, as the earth worm, slug 
snail, iic 3 he generality of insects have only six feet , but some few, generally called by this name, have 
a great many is the wood louse centipede &c 

7645 Nearly all irisecfs are oi iparou^ , tliat is, produced ft-om an egg These eggs are seldom found 
singly they are smill in size, and do not grow Ihe eggs of some species are hatihcd in a few days, 
while those of others remain during the winter, and the young do hot come forth until the season at which 
the leaves of the plants upon which they feid beg n to expand 

7646. second ttaie <ij the tnuct ts calltd ihe « i oo, or larva in systematic language and is known to 
the vulgar by various names ( aterpillarg are th -se larvw which are eiu osed, and feed upon leaves and 
plants, as the caterpillar of the common cabbage butterfly {fig 971 o) The larv« of beetles usually live 
in the earth, in the trunks of trees, or in the substance upon which they feed, they are generally of a 
whitish colour, thick and clumsy in form, and are called grubs The larva of the common cockchafer 
(fits 970 b ,and of the nut beetles (Jig 070 c), are of this description , while the name of maggots is usually 

f iven to the larvss of flics, bees, ants, &c , all of which live In the same confined state as those of beetles, 
t is in tills stage of existence that insects are most voracious, and consequently most destructive to plants 
7647 h^her} the larva has attained to its fiiU site, it changes into the pfipa or chrysalis state This is 
done in different situations, according to the tribes to which they belong Ihe chrysalis of butterflies 
(Jtg 97i b, e) are naked, and are cither suspended or attached to trct''8, branches, walls, &c Those of 
moths are either concealed In a case like the cocoon ot the silkworm, or the caterpillar undergoes its 
change in the earth I he peripd in which insects remain in this state vanes according to the spec& , but 
in most cases they are inactive and torpid 

7^ The mngo, or perfect insect, is produced from the chrysalis, and is the only state in which all its 
parU and members are fully developed The appearance and economy of perfect insects. In general, is 
totally diflfbrent from those of the larvae and pupee, and it is only in its final stage of existence that the 
species can be ascertained With the exception of such insects as form the A ptcra of Linnwus, all others 
are furnished with wings, either four or two in number Sone few exceptions, hbwever, occur to this 
rule . the female of the glow worm and of some few moths are apterous, while many beetles (although 
furnished with hard winged cases) are destitute of real wings 
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764-9 The duratiot* imecu is extremely variable * the greatest proportion appear to be annual* 
emerging from the egg and passing through the three stages of their cxistenve within the space of a ycar< 
But there are a threat number of species, particularly among the beetles, which pass tliiec, and even four, 
years in the caterpillar state ; and instances are on record ot beetles reindinitig in tiinlier from ten to 
fifteen years. The greatest proportion ot moths are biennial, passing the winter in the chrysalis state 
and closing their existence in the succeeding summer. The transitory life of the Ephemera is proverbial ; 
the perfect inscct^indecd exists but for a day, and seems bom only to continue its species , yet in the larva 
state it eujoys a life of one, two, or even three y^trs. 


Subsect. 2. Arrangement or Classiftcaiion of Insects^ 

7650 All insectSt as Macleay observes, may divided into twonoups ; 1 Apterous mseefs, having either 
no metamorphosis, or only that kind of it the U idency of which is confined to the incrra^ic of the number 
of feet • these, as their name implies, are destitute of wings 2. Tt ue msects^ or those whose inetanion>ho8if 
has a tendency to give wings to the perfect or image state, but never more than six feet 

7651 TVtic msects are again divisible into two pnm^y groiijM , the first of these are organised for mas. 
tication in their perfect state, and the second aie organised for suction alone Each ot these divisions, 
according to the system of Macleay, contains five seiiaraic orders, the pi incipal characters of which wc shall 
endeavour to make intelligible in common language 

7652 The MandthtUfitat or niasiicnttufr tnstch, are furnished with jaws of a homy or membranaceous 
substance, infinitf^ly di\ ersiflcd in their form and structure They are divided into the following niders : — 


1. TrtcMjiUra. The wmK» are four, Boft, and einerally 
transnarent , the upper pair bllKhily hairy, and the lower 
folded when at revt. The inserts of tliu order are comiiar- 
atlrcly few. The raddy, or cadis worm, is tlie larva of the 
SpriDK fly (Phryganea), and liveb in the water, concealed within 


a tube of Its own construriion. 1 here are many species in tills 
rouiitrv, well known, in their perfitt state, to all lovers of ang> 
ling VhryKknea rhdinbita [Jig 967 c) may sexse as an es- 
ample of tlm order. 



8 f/ynteruhit(ra 1 he w ing-i arc four, ( har and tron pniei t 
Tlie tarsus (or ouUr division of the foot) is < oiniiosed of five 
Joints, and th. hods Is arnusl with a sting I he iiee, the ant, 
and the wasp, are nnnllar ixampleb. 

^ CiMiUm 1 his will defined and most extensive order 
comprt hinds all msicts known bv the name of beetles 'Ihty 
have t\io wings, mneeded lienLath a pair of haid wing cises, 
wlijth iniit close togcihir in a straight line down (In back 
lIuTe are mans Irdies ot those inserts, whirh, Imth in Uielr 
larv I and pirf c,t stiie, are ejifx nsively injurious to man. 

4 OrthApit. ra J h* irue w mgs arc hut two, ver^ lirge when 
exp'tndt.d, and folded lengthways when at rest Ihev an co- 
Terod, either partially or wholl-^ by two wing coses of a ihm, 
tough, and rather ojiaque substinLC, somewhat nsemhling 
parcliment, and reticulated with small nerses The leading 
charautrs of this order arc exemjiliheil in the llldtta, or cock 


n ich the pist ol (lopn il c ntrles, and frequently trouble- 
sunn in tur K trlicns and larders 

*» Neunfpti ra '1 he wings, wi th very few exceptlana, are four 
in number, rle-tr, transparent, and reiirulated with numeroiia 
areolet-s, or ineguUrly vpiare d visions the tail of tlie female 
is not annefl with a stmg Few, if any,ot these in-U'Cls mav he 
considered as in jun, us some are, inilc^, bent firlal , as, hrurn 
their I red itorv naliiis they atUtk and devour a vast niimlier 
of smalliT insects '1 his is more partuu arly the habit of the 

green ilngnii Ily ( i’grnm vtrgo, ffg 967 o\ which eserv o 

m ly see, during suiiime^ hovering over ponds, and flying xboiit 
like a haw k m si in li or its prey. 'I he /’phCmt-ra, or day fly 
(F Tulgatx, /ig 967 b), likewiM belongs to tht# order, and, 
although not viry numerous In this t ountry, is so abundant OD 
the ( ontinent, that they are ollettid annually m liarrows, and 
nllnrd lo tht agrn-ultunst a rich “"*1 —lu ible manure. 


763 J The Tlaustellhta^ or suctorial insects, likewise contain five ordcra Although apparently destitute 
of jaw8, there is eiery reason to believe, from the observations of the celebrated Savigny, that the rudi- 
ments of the masticating organs exist in these insects, but that they are so slightly developed as to be totally 
useless, and onlv discoverable under a very strong magnifier T he suctorial insects in their larva st,ite 
are mostly furnished with strong and well definetl jaws, and fctnl voraciously upon animal and vegetable 
bodies ; yet, from the jierfect insect being suptiortcd by suction alone, it is obvious that in this stale they 
can do no ii^jury to the agriculturist The oruers into which they have been divided Site these : — 


1 Lepu/tSpUra. Thewingsarefbiir, thin, mem^anaceeua, and 
cov( red with a fine powder ■ubstance, wlui h, Ig the magnify • 
Ing glaaa. Is shown to consUt of mmiiie scalex, lying oni. upon 
onoUier, like those on hshes. Ihe butterfly and moth trtb<.s 
ore fimnliar to every one, as well known examples cf tliesc in- 
sects, tlie larva of which are called r^nullars 1 he /'apflio 
urtlLw, or small tortoise-shell liutterfly( fig 968 ), will sine as 
B good example of the egg (a a), larva (fi), and pupa state (c/ of 
most day-flying h jildopterous Insects. 

S. Dl^sra. Tno wings are two, rlegr and transparent, 
like tlum of the common house-fly 'J his order is very nu- 
merous, and contains nioiiy insects which are injurious to vegi - 
tables as 1ar\n?,and tioubustme to man in a winged s'alc , os 
the gnat {f (ilex), whane-fly (Tabhnus), crane-fly (Tfpiila), 

3 A'ptera, Entonwiogists of the last century or anf^ all 
inserts wlUioutwlngs unmr this order , but It isnow Testrlclcd, 
by lAtrellle and Macleay, to such only os have a bisalve articu- 
lated sheath to their month or rostrum, slid no wmgs.as in the 
case of the common flea. 

4. Hem/pfeia. Jmeett of this order are fiimlshed with two 
folded wings, covered by wing-case , also crossing over each 
Other, of a semi corneous substance, and which are likewise 
useful os organs of flight. 'J be tarsi are comjiofied of three, 
two, or aomet mes only of one Joint, and the body Is much flat, 
tened The various Insects commonly called field bugs, which 
emit a strong and disagrecshle smell when handled, are all or- 
ranged under this nnler # * m 

b HomipUra These insects have a great resAnblance to 
the lasti but the body, instead of being depressed and flatf is 
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convtx and thlek th« «Infi aim inttend of bdnjt folded over drop of froth of its own making and la then eommonlv known 
each other are deflexedv and embrace the sides of the body as the cuckoo spit insert by fmlna Q|>on the sap if cau es the 

1 here art oomparativel v^fbw homopter us Inatcts n Fngland leaves to curl up and the growth of yout^ plants Is thus ma 

but tlie frog hopiier (Cietda siumkna t ) Is a gcKd rsa iple terlally checked 
when in its perfect or winged sUte Ihe larva resides In a 

7M4 The d^rent orders qf insecis wc have now enumer^te(l are connected by others of an inferior 
extent, and which arc called oscuicnt orders But is *i description of these is not esserv^ial to our present 
purpose, and as they do not contain any dtcideilly injurious insects, wc shall merely refer the reader to 
the Hdr» Lntomoldgicie of Maclcay, and the Entomology of Messrs Kirby and Spence 

SiTBSECT 3 Insects tr^unous to live Stock, 

7b55 All organised beings^ whether animal or vegetalle^tx^ subject to be attacked and destroyed by 
Insects, Even man himself is not exempt fiom the dominion of these small but formidable creatures 
For some wise but unknown purpose, there arc peculiar species apprminated to receive their nourishment 
from man alone, and which cannot exist in any other situation The remedies for these must be pre 
scribed by the physician but it is the business of the intelligent agru iiltunst to make himself acquainted 
with such as are injurious or hurtful to the anim-lls and plants ujion which, the success of nis operations 
mainly dqiends for there are as yet no agricultural physicians to whom the fanner can ipply for advice 
or information when his labours arc counteracted by in ect di vastators We shall therefore biiefly notu e 
the domesticated animals and cultivated pltnts most subject to these injuries, pointing out the most 
elhcient modes by which they mav be checked 

7656. The hoii,e The principal foes to this noble anim il are I u iiorsc bee (fE strus bqui) and gad fly 
((F h*emorrhoidkli8} rhe first deposits its e^gs on such parts of (In lx dy as are liable to be licked by 
the tongue , and the animal, u iconscinus of wh it it is doing, thus conveys c iiemy into its stomach , the 
young larvae are there nourished, and become whitish rough maggots (Jig 9oj c), which arc known by 



the name of bots They attain their ftdl sire about the latter end of May, and arc voided by the anus 
from that time until the end of liinc On droi^piiig to the giound they hnd out some convenient retreat, 
where they change into a chrysalis and in six or seven weeks tl t fly aj j cars Ihc female (/>) is distin 

J ruishcd from the m tie (a) by the lengthened shape e f her bo ly 1 he inside ( f the knee is chiefly selected 
or depositing her eggs which will freijuently amount to f)ur or hve hundred on one horse ihe ether 
•pccies (<E hsmorrhoidMis / ) is still more troublesome , it dej osits its eggs uj on the bps and c auses ex 
cessive and distressing uneasiness to the animal Mr Bracy Clark, who has invistigated the history rf 
these insects with great ability, observes that in ordinary cases it is not improbable th it they tre beiiehcial 
to our cattle, by acting as perpetual stimuli or blisters, yet, when they exceed certain limits, they produie 
disease, aAtl sometimes death (Clark in / inn Iraw vol iii ) The prevent on of liots belongs to ihe 
farmer, the cure to the veterinary surgeon The first may be effecteil by watching the animal at the 
season when the female deposits her eggs (usually in August and September), and should the horse ap 
pear much agitated in its pasture, there will lie good reason to suspect it lias been attacked by the fly, the 
eggs may then be rciroved by the brush and eurryeorab, or by a pair of scissors When the disease is 
certain one of the best methods to destroy the insect is to fasten a bag net on the 1 orse, for the purpose 
of catching the excrement, as well as tlu full fed larvs By throwing the dung every morning into a deep 
pit, any larvae that may be enclosed in it will thus be prevented from working their way to the surface 
when their last transformation is about to take place, and their death will cut off a numerous progeny 
There are other dipterous insects which feed upon the blood both of horses and cattle , the most tormi 
dable of these, are tne horse flies (Tabkni, h, 1 ) , others much smaller (Stom6xy5 cklcitrans), assail him in 
every situation during summer, and dart their long probosees into his legs and belly But none arc more 
trying to him than the forest fly (Hippobfsca oqu na I ), which runs sideways or backwards like a crab, 
and snelters itself in those parts least covere 1 by hair it may however, be caught by the hai d, when the 
animal U in his stall , but its substance is so hard, that it can only be destroyed by rolling it between the 
finger and thumb f 

7657 Harntd cattle are likewise subjee t to the attacks of a peculiar species of gad fly {(F libvis, d, c, /), 
which causes them great terror and distress Ibe larva {e) is smooth and tat and the chrysalis (/) 
opens by a lid oiiwhen the insect (laO emerges from it The herdsman may know when this insect ap- 
peapi among his flocks, by the agitation they exhibit the whole herd, with their tads erect, or carn^ 
in some notesque attitude^ gallop about and utter loud lowings When oxen are employed in agricul. 
ture, th^ttacK of this fly is often attended with danger, as they become quite unmanageable, and, whe- 
ther in bayness or yoked to the plough, will run directly forward Iheir harness at this season should 
therefore be so constructed as to be easily loosened The eggs are deposited within the skin of the animal, 
and in a wound made by a tube resembling an auger, with which tfce female is provided Ibese flies 
only attack young and healthy subjects , but, independently of the terror they create, do not appear to 
occasion any matenal injury c- Tne cattle of Hungary and the neighbouring couhtries, as also those 
of Abyssinia, are subject to more deadly enemies, which fortunately are unknown in England 
7fi58 Sheep are also infested by another species of gad fly {(F uvis !• , a, A, 0, which deposits Its 
eggy in the inner margin of their nostrils The moment the fly touches this part of the sheep, they 
shake their heado, and stnke the ground violently with their fore feet , at the same time, holding their 
noses close to the earth, they run away looking about them on every side, to see if the fly pursues they 
will sometimes crowd together in g rut or dusty road with their noses close to the ^ound The latvas (t*) 
are white, flai on one side and convex on the other , they inhabit the cavities of the maxillary sinuses, 
and erawi, phen the animal u dead, into those of the horns and ftontal sinuses, when AiII grown, they 
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fall through the nogtrils, and change to the chrysalis (A), which produces the fly (g) in about two month!. 
Swine, pigeons, pd all kinds of ixmltry are subject to fleas, and lice of various kinds, but never to such 
a degree as to occasion death. 

7659. Ftsh, ill their young or fry state, are the fbod of the larv® of water beetles (Dytlsci). These 
insects arc frequently seen in great numbers In ponds : they may be caught by a hand net (made of 
very small meshes), inserted beneath the insect, as he reposes (with his head downwards) on the surface, 
and then suddenly drawn upwards. « 

Subsect. 4. Insects it^urious to Vegetables* 

76(50. Tlie ravages of insects upon plants commence from the time that the seed Is committed to the 
ground, and continue until the produce is ga’^hcred into the bam These various injuries, in one shape 
or other, are annually experienced ; and many of them, beyond all doubt, will hereafter increase to an 
alarming extent, il the great body of agriculturists persevere in their mistaken prejudice against crows, 
rooks, and other useful birds, which Providence has kyidly given us, to keep the insect tribes within dud 
limits. We have already noticed the destructive Insects which are in a great degree ixiculiar to certain 
plants, as wheat, barley, &c. in a general way (Part 111. Book Vi ) : we shall now enumerate those that 
infest the grains, clover, pastures, cabbages, and fruits, plantations, as well as those universal destroyer! 
of all vegetables, the wire-worm, the plant lice, and the different species of crane-fly. 

7661. IVheaU ul every state, is subject to many insect depredators. Mr. Marsham describes a small grub 
(by some mistaken for the wire-worm), which cats into the young plant about an inch below its surface, 
devours the central part, and thus causes its immediate death. Out of fifty acres sown with wheat in 
1802, ten had been ifcstroyed in this way so early as October. At a later period this grain is attacked ^ 




at first a most unpromising appearance j but it proved ultim.^tcly that the plant, instead of being injurca, 
derived great benefit from this circumstances for, the main stem perishing, the root (wnicn was 
not hurt) threw out fresh shoots on every side, so as to yield a more abundant crop than in other fields 
where the Insect had not been. When 6rst observed in Engl.ind, this insect caused great alarm among 
agriculturists, who thought it might prove the Hessian fly. W^hen the wheat blossoms, it becomes ex- 
posed to the attack of a small orange, coloured gnat, which dciio^its its eggs in the centre of the flower; 
the larva or grub devours the pollen, and thus prevents the Imprcgn.-ition of the grain. Tiic weevil, a 
small coleopterous insect {Caliindra granaria f;), is extremely destructive to wheat when in the granary, 
where it feeds both in the larva and perfect state : against the first, wc arc acquainted with no remedy, 
as It lives in the gram ; but us this is larger than the pe^cct beetle, the latter may be in a great measute 
collected by means of a sieve, large enough for the inscflt (but not the grain) to pass through : it is often 
found in such numbers, that they have been collcctcil and destroyed by bushels. The same insect, or one 
very near it, often infests sea biscuit ; and can only be killed by baking or iicating thebiscuiti over affain 
in an oven. • ^ 

7662. Rye is subject to the attacks of a small fly (Afdsca pumlli^ni8), which introduces its eggs into the 
heart of the shoots, and occasions a loss of from eight to fourteen (dants m a square of two feet No remeily 
has yet been proposed for this pest, which, if not extensive, may be checked by plucking the Injured ears, 
and burning them. 

7663. Barley t besides other insect foes, has one peculiar to itself, in the shape of a small moth (77nca 
hdrdei JiC)- This fly deposits from twenty to thirty eggs on a single gram ; wlien hatched, each of the larva 
disperses, and selecting a gram for itself, enters from without, and lies totally concealed : should these 
moths be observed in a granary, the injury may be stopped by carefully covering the gram, leaving a few 
handfuls exposed ; upon these the moths will deposit tlicir eggs, and by roasting or destroying this small 
quantity, the rest may bo saved from infection. 

7664. Oats are subject to few diseases ; but, like all other grain, the plants are liable to be destroyed by 
that universal devastator the wire- worm, of which a more particular account will be found in treating of 
insects universally injurious to vegetables. 

7665. The diseases of peas Me mildew and blight, but these arc only occasional ; its insect enemies, 
however, arc formidable. The pnnciiial of these is the plant louse ( A'pbis), one species of which is pecu- 
liar to this plant. In the year iHiO, the crops of peas throughout the whole kingdom was so much 
destroyed by it, that the produce was not more than the quantity sown ; and many farmers turned their 
swine into their pca-ficlds, not thinking them worth ga+hermg. (A'lrAy and Spence^ 1. p. 177.) Beans arc 
exposed to the same injury from another species of A^his of a black colour, which begins at thcatop of the 


swine into their pca-ficlds, not thinking them worth ga+hermg. (A'lrAy and Spence^ 1. p. 177.) Beans arc 
exposed to the same injury from another species of A^his of a black colour, which begins at thcatop of the 
plant, and multiplies downwards. In both cases the most uffbctual remedy is to top the plants at an early 
period of thennfcctioii, and burn the parts so gntbereil ; this plan is likewise advantageous, as it improves 
both the quality and quantity of the crop. The earlier peas are sown, tiie better chance they stand of 
escaping this post ; or if a small quantity of quick-hine is sprinkled u|H>n them whcMi they are a few 
inches nigh, experience has shown that the plants remain uninjured, while the A'lihis is totally de* 
stroyedL 

7(K)6. The diseases of beans are the rust, honey-dew, and mildew. The insects which infest it, and their 
eradication, have already been noticed. (5256 ) 


ujr laiuivio iiiit: nj uiiu aiiu uwvui ou I'UCib viic fanu 

resown. An eminent agriculturist haircalculatcd, that from this cause alone the loss sustained in the 
turnip crops of Devonshire In 1786 was not less than 100,(X)0/. {Young's Annals, vii. p. 162.) Nearly as 
much damage is sometimes caused by a little weevil (Curchlio contractus Marsham), which in the same 
manner pierces a hole in tlic^uticle ; watering with lime water, &c, may serve to check both these 
evils. 

7668. Tht caterptttar of a saw-fljr (IVnthrMo L.), entitvij fare, be enticed and destroyed, like the true wire-worm, which 
of a Itlack colour, niipean on the plants so soon as they have also does extensive Injury to iumiiw. The small knob or tu- 
produced three or tout rough leaves : these have bometlmes bercle, often observi’d on the roots, is inlwbited by anotliev 


oeeasloned considerable mischief, particularly In 1785, wli — 
many thousand acres were, on this account, ploughed up. 
I'heee eaterfilllan are sought after with so much avidly by 
enwi, rooks, and magpies, that those farmers, whose good 
Mose have led them not to destroy, but rather to cncoumge, 
these useful birds, need not fear anyneat damage from this 
Insect. To destroy ft in the most etlbcbfcl way, watering or 
sprinkling with lime baa be^ strongly recommended. 

7M9. fhe ealervUtar nf the turnip (Fieri# nkpa F.) 

is alao Romettancs found cm the tamip in great numbers : nearly 


kind of grub, probably the larva either of CurcbMo contrdc. 
tus U., or HynchsehiuB asslmills F., two smalt wee|tls. Thesej 
however, do not seem to affect the growth of the plant. 


7670. TA« vegetable diteaeee the turnip are the mildew (by 
Si»ne cemsidered the effect of insects), distortion of the root 
(known princlpallv by the name of Angers and toes), the anbury, 
the canker, and gangrene, or wasting from water and froee. 
None of these in^rious diseases, as &r as Is known, admit 
either of prevention or^m : under favourable chreumstanoea 
of bOil, culture, rlimaiejknd weather, they seldom occur | and 
therefore all that the cultivator can do is to prepare and m^re 


ftfty of tl» grub, which so much resembles the wire-wceito. ana therefore all that the cultivator can do is to prepom and m^re 
tmeh we iiave before alluded to (766.), have been found .just his land properly, and in the sowing season supply water when 
buloir the loam of a single bulb. These may, in a great mea- the weather is d^. 

7671. The hop is liable to many external and internal diseases : by the first term we intst be understoofl 


rt WJ.Vm T .Twi g 






flea. In a more advanced state the tops and branches ar^ devoured by the hop A'phis, knpivn to some by 
the name of the green fly, ivhile at the same period the roots are subject to the attack oi the caterpillar 
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of a singular species of moth, named by collectors the ghost The vegetable diseases incident to the hop 
are, the honey.dew, the mould, the blight, and the fire-blast, all of which take place af different times, 
though mostly when the plant is ftill grown. 


767f. The hop {need, improperly called the flea, has no other 
reserablance to that animal, than that It U small, and jumm. 
It Is, on the contrary, a beetle (HSltlca conefnna), of a species 
closely allied to that which Infects jounK turiilin. In its ptn- 
fect state It commits great haroc, by eating the tender shoots 
of the young plants. It has tieen said, Uiat this Insect abounds 
most in seasons when the nights are cold, and the days hot 
and dry. tXlien assert, that it U most frequent on plants in 
grounas that hare been dunged the same year, on which ac- 
count It has been reivmmeMed, that the manure used for 
covering the hills should be pierlously well mlaed as before 
dire«.ted(6019.), and applied either over all the land, or only on 
the hills ; but this and various other plans do not appear to 
have originated in a due knowledge of the subject. Nothing 
as yet appears known regarding the nature or habitation of 
tills insect In Its larva or grub state ; and unless it is asceit 
talned to live, during that period, in manure, the above plan 
will inevitably prove abortive. The deadly effects of lime u|>on 
insects, however snriall, has been extensively proved, and should 
be resorted to m all rases where the expeett'd value of the crop 
will bear the ex|iensc of Its application. Mr. Samuel Curtis 
has stated in the Horticultural Transactions (vol. G. part tt. 
p. I!i4.) the very great advantages he has derived bv apphmg 
pulverised quick-lline to triiit-trecs ; and there Is no doubt that 
the same remedy would lie p(]ually successful if ezlendixl to the 
turnip and liop plants, so soon as the young leaves begin to ap- 
pear, or on the first symptom at their liclng attacki^ by this 
Insect. 

7(173. The hop loiite. called bv some the green or long-winged 
fly. Is a species of A vMs peculiar to the plant ; it makes its 


appearance towards the end of May, and during the two next 
months. These Insects propagate so prodigiously, that when- 
ever they have once maae a settlement i^pon a hop plantation, 
th^ seem to have baffled every art of man, either to extirpate 
thCin, or even to check their increase. It Is a vulgar error to 
suppose that they come or are carried aw » by any particular 
wind t or that mildly warm weather will anect their removal. 
It is true, that on such days the iiertect insects are seen on the 
wing : but it IS only to extend their destructive race to other 
plantaAons, and to establish new colonies. Sudden and vio- 
lent snowen of rain, or gusts of wind, causes the death of mil- 
lions ; nnd vast cmantities are devours by spmowa and other 
small birds ; yet tliese are accidental and insufflclent palliatives. 
It IS, therefore, strongly recominenried, that the process de- 
scrllted liy Curtis, of throwing pulverised lime by the instru- 
ment he used, be tried on hops infected bv the A'phis ; and we 
venture to iireilict that It would be attenaed with considerable 
success. 

7674. The ifhoet math (Hcpialus hbmuli F.) deposits its eggs 
near the roots of the hop plant, upon which the larva or 
caterplHar feeds, 'uimetlines doing them considerable injury. 
The best preventive 1' to destroy the moth, and this may be 
dune bv attracting It at dusk to a cantlle and lantern, carried 
by a hoy over the grounds, who • nuld knock down very many 
with his hat. The moth Is of a tolerable size ; and one sex is 
entirely white, so that it may Iw seen, even at night, with ease. 
It hovers ovt>r a small spot of ground, so that a good catcher 
of inserts might clear the plantation in a few cvenloin. In 
1826 the ghost moth apjieared in many parts of Warwickshire, 
in very considerable numbers. 


7675. Clover is very subject to be injured by a very small weevil (A'pi^n flavifemorlltum K.), which at 
all seasons feeds upon the seed of the punilc clover, while another species of the same tribe (A. fl&vipcs) 
devours that of the white or Dutch clover, the injury, unfortiiiiatelv, cannot be known while the plants 
are growing, as they have then every appearance of being perfectly healthy. The young shoots of the 
purple clover are often devoured by the same little jumping beetles (Hklticai**.) which attack both turnips 
and hopa 

7676. Pastures in general are often destroyed to a very great extent by the larva or grub of the cock- 
chafer i970. a), known in di fferent parts of Kriglarvl by the following provincial names : ---Brown tree-beetle, 
blind beetle, chafer^ Jack horncr, .Tcffty cock. May bug, brown-clock, dor, and miller. 


7*77. The ravaace qf the larva are even ex- 
ceeded by of the iicrfect insert, whic li 
sometimes appears in this country in pf.iiU- 
glous multituaes. and, like a flight of Iw lists, 
devour every green thing on the face of the 
earth. The eggs of this timble devastator are 
white, and are deposited in the ground, where 
they soon change intoa Miflt whitish grub with 
a red hqad, and about an inch and a half 
long (bl- In this state It continues four yean, 
during which tune it commits most destruc- 
tive ravages on the roots, not only of grass, 
hut of all other plants and yotuig trees. Hliolo 
acres of the rlcnest pastures are thus rendered 
unproductive; all verdure is lost, and the 
tun will roll up almost wiUi as much ease as 
if it had been cut with a >iiiHde. The whole 
of this iniury being earned on under ground, 
admits neither of preventive nor palliative 
measures: but the destruction to be ex^iected 
from the perfect Insect may yet be fire vented. 

If the dried and withered turf is now re- 
moved, the soil underneath will apjiear turned 
into a soft mould for about an inch in depth, 
like the bed of a garden ; in this will be 
found the grubs, lying on their backs In a curved position, 
and vast q^mities may bo gathered and given to pigs and 
poultry. Wheu full grown, Uie Inrvw dig in the earth to the 
almost Incredible depth of five or six feet, spin a smooth » asc, 
and then charm into a chrysalis. In tins inactive form they 
remain untl, the following spring. 

7678. The perflet insect or fcecfle then comet from the ground, 
and commences an Immediate attack upon the leaves of all 
trees. Their numbers are sometimes so Immense, that, was 
not the follnwlng account fully authenticated, w« should al- 
most doubt its carrectness In 1688, the cockchafers appeared 
im the hedges and iniMta the county of Galway In clusters of 
tlMMuands, cllngliig<wwa^ others’ backs In the manner of 
bees when, they swaM. During the day they remained quiet, 
but towards sunset the whole were In motion, and the humming 
noise of their wings soundetl like distant drums. Tlieir num- 
bers were so prodigious, that for the space of three miles they 
darkened the air; and the noise they mode in dcvnuiing the 
leaves was so loud, m to have been rompaied to the dlstai 
aawiim of tlmlier. s^l time the leaves of all the 

tram fiir wme ml^tes were dcstro^, leaving the whole country, 
in the midaie ofr siukdier, as naked and desolate as it would 
have been la wiMer. Swine end poultry devoured them in 
east quantities; they waited under the trees for the clusters 



dropjiing, and became fat upon this unusual food ■ even the 
lower otiUtk of the people, fi'jm these inserts having eaten up 
rtie prwlui e of the earth, adopted a mode ot dressing them, 
and usi^-d them also as food. Towards the endkif summer they 
are said to have suddenly disappeared ; and we have no account 
of their having been seen in any considerable iiiiiidit'Ts the fol- 
lowing year. (I'Ail. Trane, xlx. p. 74.3. 5cc.) These grubs did 
so much injury about seventy years ago to a poor farmer near 
Norwich, that the court of that i Ity, out of compassion, allowed 
him ‘ibt . ; the man and bw servant declaring that they had 
gathered eighty bushels of these beetles. The nest, and iiulei d 
uic only eflettual remedy for the destruction of the perfect In- 
sect, is to shake the trees or buslies at noon, when they are 
either asleep, or in a state of 6tu|ior, and then to sweep or gather 
them up. (hie person in this way has been known to capture 
a thousand ig a day, which, on a moderate calculation, pre- 
rented no less than one hundred thousand eggs from being laid. 
Seme judicious fanners plough the grouml when they have 
reason lo think it is infested liy the grub, and this Is muerally 
indicated by the rooks attempting to Teiwh them. They are 
also greedily devoured Cy crows, magpies, and Jays, whose sole 
employment, for nearly three montiu In Uie spring of the year. 
Is to search for Insects of this sort ; and tlie destruction they 
cause among them la above all calculation. 


7679. CorAftrtife® and other escKlent vegetables are well known to be greatly injured by the caterpillar* of 
two dlfftrcnt kind* of white butterflies Utg, 971.), one of these (Picris br&ssics, c) is much larger than the 
other ; the caCerpillar is pale yellow, with black spots (a) ; when ftill fed, it shelters Itscll on walls, pales, or 
trunks of trees, and changes into the chrysalis state (5), in which it still preserves the some cast of 
Colouring ; the perfect insect (c) apjiears early in spring, and continues until the end of summer. The other 
s^ies of caterpillar is green (r/) j the chrvsalis (e) is of the same colour^, and the butterfly (/) Is produced 
about the same tiinc ns the preceding. Various methods have been recommended to prevent the winged 
Insect (Vom deixMiting its egg8«.poti Uiose plants which nature has given them the instinct to select ; these 
are, however, ineflbctual, and in many cases sufliciently ridiculous : handpicking the larva, and searching 
foicthe chrysalis, are the only plans we can recommend, either for these or the gooseberry and currant 
caterpillars. 

7680. Fruit troes of ail 4:m<2s, and their produce, are attached and devoured by a great variety of insects, 
an enumeration of which will be found in our Encyclopedia of Gardening. Wc tbalL however, advert to 
those curious minute Insects (71ir{psFh^sapuB,>7g. 97^/, A) soditen seen in flowers ancl blossoms during the 
spring, and which, in their natural size (/), appear like short black lines. Nearly all fhilt trees are liable 
Co considcT^le injury flrom different secies of Cdcnis or cochineal insects. They are mostly so small 
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{Jig. 972. ttt d)t that their form cannot he well distinguished without the aid of a magnifying glass ; many 
of them resemble small scales or scabs fixed on the bark and shoots. One is entirely of a brown colour 
(C6ccus persic brum a) : when magnified (A) it somewhat resembles the tortoise beetle (Cdssida L ), the legs 
and head being only discernible when the insect is turned on its back (c). Another (C. fhl. qufcrcus. 



d, tf, c) does much injury to the oak ; while the C. f?igi attacks the twigs of the beech (g). and causes 
small round excrescences to appear ; these are, however, very different from the gall apples of the oak (J )• 
which are often found of a considerable sise, and are produced by the C^nips quercus fblii L. ( Ar), or 
oak gall-fly, and always contain cither the larva or imperfect insect The weevils ( C’urcuhdiiidie) form an 
exceedingly numerous family, subsisting principally uiKin ftuit, seed, and gram. One of the largest found 
in this country is the iiut-vfecvil (C. nbeum. Jig. 970 c, e), the larva; of which (c, d) are the maggots so fte- 
qucntly found in this fruit 

7GS1. TAc tnsccts wjurioui to plantations are less numerous in this country than on the Continent, yet 

we have two species whose devastations of late years have caused 
much alarm and extensive ii\jury. The pine plantations in 
various parts of Britain have sulTcred fVora the great saw-fly 
(Urdeerus glgas Lot.), the larva of which, feeding upon the heart 
of the tree, and boring it in all directions, soon destroys it Another 
small insect of the beetle kind (Sedlytus deaCifStigtor ffJS. d 
magnified) is equally deadly to the elm ; and fh^beingmore com. 
Dion, and propagating very rapidly, is more to be dreaded. The 
esudden destruction of a lar^ proportion of the elms in St James’s 
and Hyde Parks has recently called the attention of government to 
this beetle ; and at the request of the noble rangers, Mr. Macleay 
undertook to investigate the evil : the result ot his observations 
have been since published {Edmb. Phil. Journal^ No, SI;).' It ap. 
pears that the female (a) may be found upon the ^nkof' the elm 
nrom March to September : sne first penetrates through the bark, 
and then proceeds to form a passage between that and the wood, 
depositing her eggs during her progress on each side ; when these 
arc exhausted, the parent dies, and is often found ddkd at the 
extremity of the passage (d) thus formed. When the eggs are 
hatched, the young larva immediately begin to (bed by working 
nearly at right angles (cc) ftom the path of the parent, each pro. 
ccedlng ^ a parallel direction and close to bis neighbour : in tlila 
state they may be found in January. To stop this mischief as 
much as possible, Mr. Macleay r^ommends that the trees should 
be inspected twice a year : in summer, when the perfect inseqjt is 
on the wing ; and again in winter, when infectra trees should 
be cut down and burned, or subjected by fum^ation to such a 
degree of heat as may destroy the larva ; or tlie bark may be 
covered with a mixture of tar and train oil, in March, to a certain 
height from the ground, applying this composition only to such 
trees as there ar^ still hopes of preserving. 
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7682. The A^phides or plaM lice, next to locustB, are the most universal devastators of the vegetable 
world : almost every plant has its peculiar species } their fecundity is so prodigious, that Reaumur has 
calculated tha't In five generations one AVhis may be the progenitor of &901»900,000 descendants: and 
it is supposed that in one year there may be twenty generations L Those which attack the diAbrent kinds 
of grain seldom multiply so fast as to be very injurious ; but those peculiar to pulse increase rapidly, 
antf take such possession, that the plants are greatly injured and frequently destroyed before the seeds 
are matured. . 


7S83. Thut ifiiiels ert eauat^<ii^urioiu In their winged 
072 . 1 magnified) and in their larra or apteroiusute (m mu- 
mned) ; they are a favourite food of aparruws and other birui. 


upon the Intestines Tin a diort time the AVhU iwella, ticcoineB 
hard, and, from being green, ohangei, to a dark red colour. The 
arlftil dehtroyer within, when he finds hia victim dying, eat4 a 
hole through Its belly, and fastens the A'plih, by that part, to a 
leaf or twig. When the parasite has thus devoured the ini»ka;, 
and is ready to emerge aa a perfect inhect, he opens a passage 
for himself by cutUng out a round hole In the aide, luaving the 
piece, like a door on Ita hinges, adhering to the body Cm ). 
but the most inveterate and destructive foe to the plant-lice ts 
the lady-bird or lady-cow (Coccindlla Jig. 974. o), which. 
In itd larva atote {b), feeds entirely upon these Inaeots; ana 
the havoc made among them may lie conceived, from the 
myriads upon myriads of these )>retty little creatures which 
ere uaually seen In yean when the plant-louse abounds; 
every one, probably, destroying tens of tliousaniU of A Aphides 
before he becomes a beetle. On this account tlie buly-bnrd u 
the greatest friend to the gardener and former ; and could there 
be any method deviaed of inoreaslne these usehrl insects at 
' will, our hot-houses, gardens, ficIdU, and hop plantations. 


would soon be cleared from the ravages of plant-Ilce. The 
larva of aevtn^ bee-like flies (Syr- 

S iua F., e) cute no less useful in 
Is reap^ Their fiirm very much 
raasmbuiAthatof the leach, having 
no appannt head. Some species 
are given, with a white stripe down 
tliemlddfe; othefa brown, war legat- 
ed with darker shades. They ore 
always found upon those plants most 
Infected lij A Aphides, upon which 
they solely depend for nourishment ; 
hence they b^me most beneiii lal, 
and should on no account be de- 
stroyed. As palliative measures, 
the application of powdered quick- 
lime may lie resorted to ; or the In- 
fe'^ed shoou riiay be topped oflFliefore 
the msDcts arc greatly multiplied, 
repeating the same operation before 
the time that the winter stock of 
eggs are deposited. Uy tlie first 
iniieroiis present increase will be prevented; 
il, til • tollr vine year's breed may, in a great 
r. Tr »u.41.p.l81.y 



pruning a von 

be destroyed. (Phil. 


7684. The vfh e-worm is a name that has been given, without discrimination, to the larvae or grubs of 
various insects, totally different from each other ; hence it is, that much confusion and contradiction will 
be found respecting it in agricultural books. The true wire-worm is the grub of a small beetle (E'later 
segetis Marsham)^ and it derives its name from its slender form and uncommon hardness. It lives in the 
larva state nearly flve years ; during which tunc it is supported by devouring the roots of wheat, rye,- oats, 
and grass, which it attacks indiscriminately, and causes annually a large diimnution of produce : it 
abounds chiefly in newly broken-up Kind, and is particularly destructive in gardens recently cunvcrteii 
from pasture land. In the larva state it may be c^ecoyed by oflering it more tempting food ; but ^ method 
has yet been dcvisM for destroying the iierfoct insect. 

“"“‘5. The gruA js a general name for several larvae of crane flies (Tiphladai), called by the country 
along. legs, or gaffer long.legs. 
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7(i8fi. Om of ih€ Tntui ieilructive among thev; Insects to the 
roots of grasa and grain la the ZVpula oleriioea. The larva U 
oaid, by sqnic authors merely u> loosen the roots by burroving 
among them : but aiuert, that It likewise fc.'cds upon the 
fibres. However iUmmalf be, the evil produced is evident ; for 

• lany ports of Rnmi^ it cuts off a larae proportirn of the 

wheat rrops. espeenUy If sown upon clover-lays. Ileaumur 
Informs us, that sometimlis in France, portlrularlv In marshy 
lands, the gram of whole districts has been so destroyed by it, 
as not to produce the food netesNary fiir the sustenance of the 
cattle. Wo effectual remedy has jet l»een discovered for Hus 
evil ; and Sterkney observes, that the insect Is not killeil »j 
lime, even when applied in much larger doses than usual. 

7(i87. are teieral other tpfdee of a large size, ns the 

Tfpula croekta (Jig. 97fi. e), and Tfpula rivbsa (c), which, in a 
less devree, arc also Injurious to such lands as are moist and 
huinkT 

7688. Another miituie epedet is particularly destructive to 
com, and is generally known as the wheat -fly (TTpula trftia, ft). 
Us Idstnry and ^onoiiiy has beep ably investigated by Mr. 
Marsham^and Mr. Kirby. I'he Injury first appears in the 
ear, several of which, on being opened, will lie found to i ontaln 
OA orange-coloured powder ; In this are concealixl very minute 
lame (/), which, on being magnified ( g), are seen to be thick 
at one end, extending and conuracting themselves at pleasure, 


and frequently jumping half an inch at one spring ; they take 
their station ui the longitudinal furrow of the a'od by 

sucking its milky juice causes it to shrink up, amd become 
wnat the fanners call punglerl ■ the last sown wheat always ap- 
pears the most infecti'd. In the beginning of June the per- 
mt insect {b) may lie seen in Innumerable multitudes, flying 
In the evening In all ilirertions over the corn-fields; but during 
the day not one is to be perceived. The female lays h«w 4ggs 
(d vmagniHet'.) by means of a retractile tube, which encloses a 
very long and acute sting rcseinliiing a hair ; but this ran only 
be distinctly seen when the insect is niagntfl^ (A). Ttie wheat- 
fly would soon become a formidable meiny to mankind, were 
not its rare esnosed to an invetemte fee, scarcely larger than 
themselves ; thU is the iA-hnebmon 'Jfpulie, the female of whic-h 
carefully searches out the grubs '>r the wheat-fly, and deposits 
In each one of her eggs ' these arc hatched, and ultimately the 
larva devours the Imdy which gave it life. One Ichneumon 
will thus cause the death of many dozens, and iirevent tlie fu* 
turn multiplioabon of thousands. The only palliative that hat 
been recommended for tapping the progress of this Insect has 
originated in Mr. Kirby ; thU eonsnmmate natnraliit thinks 
much benefit would be derived Iqr fumigaiing tbe com with 
tobacco and sulphur, when the wind is in a fevouzable quarter i 
this must be done os soon at the ear begins to shoot tiwa the 
leafy stalk. (Uim. PVaiu.) 


Su 98 ECT. 5. Insects injurious to Food, Clothing, 

lf689. The menufactured produce of our fields and gardens, whether a* food or clothing. Is fitiH 
exposed to the ravages of other tribes of insects, which take up their residence In our dwellings, and on 
every thing about us. Fortunately, however, these domestic enemies are much jjess numerous and hurtfbl 
In this frounirv than in the tropical regions of America, India, and Africa, whevo their devastation is 
almost incredibip. Amongst the few that are indigenous, or that have been naturalised in Britain, tbe 
ptincijpal Jkre the cock-roach, the house-cricket, and the bacon-grub. 
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7C90. The cQck’^roacht called by some the black beetle (^l£tta orientkilai fig. 976b Oi was originally Im- 

ported fyoin Indla^ but fa now naturalised in every tem- 

’ a / iwjrate part of Europe. Like most of its tribe, it shuns 

gyg Wjwyifflffl® . / the light, both natural and artificial. In the London 

lilMf lipy / houses, particularly in the rooms on the ground-floor, 

V « iiTnTrm ^ itisveryabundant, and indiscriminately devoursbread, 

3k , ^ «meat, flour, and even clothes. As soon as light api>ear8 

^ they all scami)er off as that as they can, and vanish in 

an instant. It is said to be klllra by devouring red 
wafers. The young are contained in a singular homy 
y case (o), which is divided Into a number of transverse 
■ vartitlons or chambers ; it is rather flattened, and quite 

smooth except one side, which is toothed. The larva 
X ^ end pupa (A) arc both without wings, and generally 

\ f larger than the perfect insect (v). 

iir 7651. The house-erteket (Ciryilus domffsticus L.) is 
^ ' I sometimes ns abundant in farm-houses as the cock-roach 

/r / ^ is in those of London and other large towns : both insects 

C devour every kind of food, and are often found drowned 

in fians of water, milk, and other fluids ; it is said they 
will even attack stocking, or linen hung out to dry. 

They require great warmth, and are therefore mostly 

found in Kitchens and bakehouses. Another species is 
^ peculiar to jiasturcs, which, in conjunction with the 
F \ male cricket, feeds only upon roots : both these, how- 

^ ever, arc too local in this country to be very extensively 

7692. The bacon-grub (Derm^stes lardarius L.) is a 
groat pest to the winter provisions of the farmer, devouring hams, bacon, and all sorts of dried meats. 
Tins is principally done when the insect is in its larva or grub state (fig. 970. /). When Aill fed it be- 
comes a chrysalis (g), which ultimately changes into a small beetle (A) about a third of an inch long, of a 
dusky brown colour, with the upper half of the wing-cases whitish or ash-coloured, marked with black 
siiecka I'hegrub, from lying concealed in tlie meat, cannot bo cflectually rcinov^; but by watching 
tlie time when the perfect insects apiicar, they may tnen be destroyed, and a recurrence of the evil in a 
great measure prevented. 

7693. WooUen clothing (if every description^ fut s, S[C. ar* liable to be devoured by the iarvac or caterpillars 
of no less than five distinct si>ccies of small moths. Most of these enclose themselves in httle tubular oases 


of a silky texture, and are so well disguised externally by fragments of the stuff tliey feed upon as oftefi to 
escape immediate observation. I'tic receipts for preventing these ravages are numerous, but 1^ of them 
can he depended upon. As a preventive, pieces of Russia leather, or tobacco leaves, may lie laid between 
the fokla of garments (in drawers) which are not often use<l. If there is reason to fear the moths are in 
the house, these garments should be frecjucntly opened, and aired by exposing them to the sun. When 
furs of any kind are laid by for the summer, they may either be sprinkled with snuff or camphor, and 
Ku.ssia leather or tobacco leaves put in the drawer or box. Should the moth actually have got into furs, 
the only way of checking the evil is to put them into an oven mmleratcly heated, and by keeping them in 
tills situation a quarter of an hour every grub will be effectually killed : the degree of heat may be ascer. 
turned. 111 the first instance, by putting in some common feathers, whicn should come out uninjured, 

76.94. The principal insects injurious to the agriculturtst have now been enumerated : there are many 
others which feed upon cultivated vegetables and domestic stores, but m a less exteiMive degree. Let us 
not suppose, howevef, that these little animals have been created for our punishment or annoyance. We 
have but taken a view of one side of the picture ; the other w'ould show us innumerable benefits, either 
immediate or remote, wliich wc derive ftrom this race of beings. The silkworm, the honey-bee, and the 
cucliincal insect must not be forgotten ; and myriad.s of others are created, whose sole occupation during 
life appears to be that of devouring and keeping within due limits those tnbes that are injurious and ^ 
hurtful to man. 


Subsect. G. Operations for subduing Insects* ^ 

695. The operations for destroying insects, or counteracting their injurious effects, are various, and in 
roost cases must be regulated according to the species. 'I'hcsc wc have already pointed out in treating 
ujion the insects themselves, or of the particular plants upon which they feed. It only remains to offfer 
such general rules as are more or less applicable to all destructive insects ; these are of three kinds, pre- 
ventivcsjpalliativcs, and efficient processes. 

7696. The preventive operations are those of the best culture as relates to the choice of seed not plant, 
soil, situation, treatment, and climate : the four first arc under the control of man, ajQgl^ an attention to 
them will undoubtedly lessen the risk of injured croi» ; but as regards weather, neiriti^^S foresight nor 
care can avail any thing. 

7697. The palliative operations are numerous; and such as arc eminently successful may be considered 
as efficient } inasmuch as it rarely if cvm happens that any insert cau be exterminated, even from one 
district : its numbers may be diminishca, but the species will still remain, although in such small num. 
bers tliat its operations may escape notice. Most insects will be injured, and in part destroyed, by artifi. 
rial bad weather, such as excessive waterings, stormy application of water with a syringe, and violent 
wind produced by shaking the tfce or plant : many will thus be bruised, and others that are shaken to 
the ground can be destroyed. Insects may be further injured by watering the plants upon which they 
feed, either with tobacco or lime-water, or by scattering upon the leaves powdered qiiick-lime, soot, ashes, 
barley awns, &c. The smell of tar is j^rticularly ofi'ensive to all insects, and the efibets produced by the 
fbroes of tobacco, sulphur, urine, &c. are well known. Hot water may be applied with much advantaTC. 
Water heated to 120 or 130 degrees will not injure plants whose leaves are fully expanded, and may be 
increased to SOO for such as are without leavea 

7fi9flL Insects may be destroyed in a much more cffbctual manner by enticement, or placing In their way 
other fbod as a trap. The late noble and generous Sir Joseph Banks has the merit of having recommended 
and made known this most effleievit method. It simply consists in cutting slices of jiotatoes or turnips, 
sticking them upon skewers, and thgn burying them near the seeds sown : the vcmiin win collect upon 
them during night, and by examining them every morning, vast numberarmay be destroyed } this 
has been very advantageously tried with the wire-worm, and no doubt would be equally beneficial in 
clearing all crops that arc attacked by under-ground fccdcra Mr. Kirby states, “ that It was very sic- 
cessfully employed in 1813, by J. M. Kodwell, ^q. of Barham Hall, near Ipswich, one of the most skilfbl 
agriculturists In Suffblk, to preserve some of his whcat-flelds from the ravages of a small grey slug, which 
threatened to demolish tbg plant Having heard that turnips had been used with success to entice the 
slugs from wheat, he Aiused a sufficient quantity to dress eight acres to be got together ; and then, the 
tops being divided and the apples sliced, he directed the pieces to be laid separately, dressing two stetebes 
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j lie employed twn ^omen to examine and flree*ftoom tbe tluM (which they Aid Into « 

sneasure) the t<^ and '■h<,e« j and when cleared, they were laid upon those sttt^es that been omitted 


lowing momtng 1 

the day ^fore^t was ^^ei^nvarUiUy, that in tte stetch^ Pressed with the tur]A|i«, no slugs were 



to be found upon the wheat, or crewhng upon the land, though they abounded upon the tutnipi. while, 
s undressed stetenes, they wete to be seen in great ildmbers both on the wuieat and on the land 


The quantity of'slunl^^ neaVa biiaheL MriRodwell Is penuaded timl by this plan, he 

saved his wheat iira-n essential ii^ury {Kirby and Spence% IM to 
Entotnol^t 1 p 18?L note ) . . « 

7699 7%e tumfp net {fig 977 ) is an instrument Invented by Mr Paul 
of Starston m Norfolk it is the most successful expedient that has yet 
been thoughi of for th| capture and destruction of the little beetles 
called by farmers the black jack, and by hop growers the flea It con 
sihts of two pieces of stout wood, the ends of which* at one extremity, 
are fixed into a handle m a forked direction the othef ends are left 
thick and curved upwards, for the purpose of passing the instrument 
smoothly and easily over the surface of the ground towards this end, 
the sticks are connected by a cross-bar formetl by a thin iron rod, that 
may be taken on and off at pleasure . those three sides constitute the 
frame work for supporting a lOhg and ample bag, made of strong glazed 
cilico The method of using it is by the operator shoving it before 
him on the ground, over the tops of the iumips or other plants , by this 
means the insects that are upon the leaves ^‘Jl into the bag, which may 
be occasionally shaken during the process, so 6<< to bnng them to the 
bottom (which is made narrow) where they will remain Vast quanti 
tics of insects, whuh from their smallness and agilUydefy hand pick, 
mg, will be thus cajtured The turnip net m ly be made either large 
or small perhaps two feet and a half for the side sticks is the best 
length , It being obvious that the wider they are apart, the greater 
space will lie brushed it once, 

7700. The JMne duster (flg 978) is a recent invention by Mr Samuel Curtis of Glazenwood, near 
Coggcahall Lssex, and has been used by him with great success m throwing pulverised quick lime 
over ,AB>le trees infected by caterinllars and other insects. His orchard, con. 
tainin^^any thousand fruit trees, and occupying fifty acres, had been for many 
years completely divested of most of their foliage and young fruit in the qiring 
months. Washing the stems and branches with lime and water (as might have 
been expected) was fuuivl mefibctual for the destruction of insects which fod only 
on the young buds and leaves 1 he instrument in question consists of a canister 
twelve inches long, seven inches wide at its broadest, and four inches on its nar. 
rowest part , the handle (a) is five inches and a half long i be top of the handle 
18 fitted with a cap (6), which is put on when the lime is lobe thrown on low trees , 
but when high trees are to be operate 1 upon, the cap is removed, and a pole of 
sufR lent length to reach the height rcquircsl is inserUd into the handle Quick 
lime imlvenscd (and often sifted through a fine sieve) is put into the canister, 
and shaken over the young foliage just os it was expand ng The time for doing 
this is in the dew of the morning, or whenever the leaves are damp, and if there 
should be a gentle breeze, suthelent to carry the dust obliquely through the head 
of each tree, it is the more quickly perfonq^ Under f ivourable circumstances 
of this nature, Mr Curtis aiys, ** I found that three men, proiided with the 
powder in a large box on a light wheelbarrow, could dvfHt Trom two to three 
thousand trees in a day when the wind changed, I had th^ tiroes dressed on the 
other sMe Although used ever so freely, no person need foas^ny injury, from 
the caustic qiial ty of the Time on the most delicate and fresh exlunded foliage . 
It 19 only prqludictil to insects of all ktnds^ and to dead vegetable matter 
• {H rt Irons vol vi p 2. page 124) Wc know not whether the lime duster has 

ever been tried upon hop plantations infected by the green fly or plant louse , but it appear* to us equally 
well adapted to eflbct a great destruction among fhose insects 
7701 Grain ^*01 desoftpitons that is intect^ by wdCviIs, or by the ^bs of other insects, should be 
spread in the sun, ana frequently turned tlNfrwnirmth will bring the animals out ot the gram, and cousi. 
derable numbers may be destroyed It has been said thgK they may be kei t away by strewing boughs of 
elder or branehev of heiAmne among the gram, but tmsrwnts conhrinatioi^ 

77QS Hand-pKkingf independent of the foregoing metheds, is too tedious frnd too ineflfhcttial/er general 
adoption In large crops, but la probably the bent msk can be resorted to in gardens or small enciosuref. 
In this way yie d^ront esculent vcgctablcafMind the common and low kind* of fruit trees, as currants. 
goosctMcncs^tt^ may be dekitd of a vast frumher of caterpillars 
7703 Cdicwng the perfect Is undOubceaiy thq most certain plan for preventing a return of the 
tame following yCir, for the death or one female will cut ofT a goneratic n of a hundred 

larv« , biarffmqi^e difficifil^lhat attends an extepsive adoption of this plan, it is not likely to be much 





SpcT Ati^huils nyunouf \o Agriculture, 

TiOi. Qfjffqrme (|1|nna t so called, there are but few which may be considered as injurious 

ti agrtChItfIre prinnpal of tnele%e the various species of slug (A/i^ F . JLimax L } and the large 
and small snails (HMix hbixensis and nemorhhs L ), mostly found fn giinlen plantations Tbe earth or 
dew 'warm ( LutnWlcus terr^stns L ), unless existing in great numbers on a single spot, cannot be ranked 
afpamg Injurious animals, notamthstaiidlng tto|irejudices ef fanqers and gardeners against them With 
out ifrqnns Ae earth would soon become nani^ld, incapable of recelvlni^olsture, or of giving nourish. 

E ' tpi%oou they are, in fact, the gjreat promoters of Vegetation, by b^ng, perforating, and loosening 
H ws nolj u and by manmuig it above with their excrement which Is thrown up into lumps called 
WiifHfc Jmewfare-worm does not belong 40 this tribe, but is the larva of a snudl beetle already 

ly sfjag kind are witliAtit shells. There are several species inhabiting Britain, all of 
'^Ich fubiist leaver roots and v^etables. ihe most common Is the lAmax agrOstls (fig 979 a), of 
vhidl wd^re seudpi varieties iimirlous to tlm egriculturlst and gardener t thqy devour the young 
•l^pota otMttilpiid'heat. «nd Indeed all kinds of grain, frequently to d ruinous eutent their eggs (b) are 
•mall, Aali^b^aLeemlpelluclcl wbltenfllL and are deposited til the earths The method! of destrowng or 


, o f iLeemlpelluclct whltencAa, and are deposited til the earths The method! of destfbjdtig or 

eitdwm^lm^mmrectsmimal havebe^^ready desciilied. v 

thm sikig 4Te8tac!llus mang0,^ e) is a native of Tenbrlffo, and has Bkewise been fimind id 
se§illhljdMfil of France and tealo. it nu recently been djscovOrod fo some gardofis near Bristol, by 
of that oity It is a highly curious animal, remarkOme for feeding upon earth worms; 
wpKftjherqtoxo, be bencflcially iptitiduceilt into tuch gardens bs are overstocked By that ofeherknse 
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antmal. It U readily dl*tiiigiilfh«d ftam all other itugi ih this country liy havlog a thin oval eMt 

(rf) affixed ta the hinder part df ita 
^ body. SJdgs Jn general are easily 



en % by cabbage leaver icatterdd 
near such garden vegetdimt af they ' 
hppeu to injure most 
7707: Snailit are alugi covered by a 
Ifhell. IShe two fpeciet most prcju. 
dicial til Cultivate vegetableSp are 
the garhm snail (Helix aspdrta 
Om.), ahC the variegated snail 
(Hhlix nemorlilis. e) : both these sedc 
the same description of fbodp and art 
equally Ifijurlous, as slugs j and, Uka 
tham, may be enticed by cabbac^ 
leaves and other Juloy vegetabte ra* 


PART IV. 

STATISTICS OF BRITISH AGRICULTURE. 

7708. After having considered agriculture as to its history, as to the scientific ^1^ 
ciples on which it is founded, and the application of these principles*to the 
branches of practice ; it remains only to take a statistical survey and estimate of its prebaltt 
state and future progress in the British isles. • V ^ 


BOOK I. 

OF Til» PRESENT STATE OF 'AORXCULTURE IK THE BRITISH ISLES. 

7709. The present state of British AgricuUure, os to knowledge and the details of prac- 
tice, has been the subject of the former parts of this work : but its importance in thQ.,^ 
general economy of society, can only be learned by a view of the maimer it! whi^ 
it is actually carried on ; the modifications to w'hich it has given rise in the pursuits of 
tiiose who have embraced the art as a source of livelihood ; of th» kindS' of farms culti- 
vated by different orders of agriculturists ; of ^e'^principal practiced of each of Ahe dif- 
ferent counties of Britain and Ireland ad^to agriculture ; of the British authors who have 
written on the subject ; ^find of the professional police and public laws relative to^ hull- 
bandmen and agricultip!;e. 


Chap. I." 

Different Descriptions of Men engaged i4 the Practice or i^rsnit of Agriculture* 

7710. Agricufturisis niaysbc arranged as operators, or bervxn^^t^^^ul^urists ; dealeni» qv 

commerdal agricuUurUts 3 counseUor8fpTo£essQis,OTOxtiBXBi and patrons^ ; 

Sec%I. Ofiraiortf or serw>^ Agmtdturuts*^ 


or Itinerant woramen lor uiKing jopn, m uucuing. « 

auppmed to have received any>otbIr profcBsional inatruebon than what they have derived caai^y, or 

MPB little known in agriculture; but they oceur sont^mea eithnaa bhlldren ^ 
other ouerabwa whSe parents bind them a certain number of yeara, during whii* they aTe to Kotk fMr 
their food and dbthes, and 54 or 101. tyj^^^eived at theendj|^^lhe*term Mco^l^ to J 


or inferior balHob ; tbedattfer to neing mat qpiiina, acewaraa m on 

Pwlah boyi wre ammtUoea bound appteatlceft of the first claaa, various noblemen^ sons fridn 
every kingdom of Europe have been included in tbe aecimd.' 
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.771& 79u iermjaumepmatk 'a at Uttle Known in agriculture an ^tprentioa. Thoie who amwec to that 
t»iu are the prorewional operator! of a farm, such as plouehmen, cattle herds, shepherds, and hedgers. 
These taiik decidedly above labourers of alUwork. A ploughman may not unaptly be oopsidered as of the 
rank of an apprentice till he can/rarr or set out ridges, and after ho can do this as of the rank of journey, 
man till he can stack and sow. He may then be considered as a master of his art, entitled to work the 
best pair of horses, and if twenty.ftve or thirty years of age, to enter into the marriage state. 

7714. A kedffer is a professional operator, who may be considered as ranking with a master ploughman. 
His business is to plant, clean, prune, cut, lay, plash, afid repair hedges ; prime fbrest and orchard trees, 
and efl'ect other Derations with ligneous plants on the farm. In Berwickshire hedgers arc generally very 
intelligent men, and keep the fences on the farms in the border counties in excellent order, and the hedge, 
row trees hamisomely pruned. . 

771.'). A woodman is an operator employed to prune tree! and manage hedges, and is of the same rank 
and requires the same kind and degree of professional knowledge as the hedger. Oenerally he is more 
conversant with barking trees for the tanners, converting cepsewood and measuring timber, than the 
other, 'being more engaged with woods than hedges. 

7711!. A head on small farms, is to b^e considered as the bailifT in the absence of the master. 

He works the best jtair of horses, and assists the master in stacking and sowing. On larger farms, where 
O' regular bailiff is kept, there is also a head ploughman, who acts as substitute for the bailiff in his tern, 
porary absence, as far as operatives and overlooking operations • but not in inoncv matters or contracts. 

7717. A farm or should be, a person ot tolerable education, who understands accounts, mca. 

sunng of work, land, and timber, and can draw up agreements fur hiring servants. He should have 


practised every part of fanning himself, tYoni tending {loultrv, swine, and ..heep, to stacking and sowing. 
When employed by a gentUMnan, or one who has no skill in farming, he shouui not be under twciit>.live 
years of age ; but a farmer's bailiff need not exceed twenty-one years, is to be considered as a sort of 


apprentice, and will be directed in all leading matters by his master 

7718. A batliff'and fiardencr, or gardener and grieve, ns they arc called in some phices, is a sort of hybrid 
upper servant, who seldom excels either as a farmer or a gardener, and is only nt for situations of limited 
extent, and an indifferent style of performance. 

7719. 'J'he /wester or head woodman is to the woods of an estate what the hailiffis to the farm lands in 
hand. He directs and superintends tlic woodmen and their labourers, in planting, rearing, and iiruning 
l^ntations, and in the felling of timber or copse, balking, charcoal making, and in short every thing con. 
meted with timber, trees, co^ises, or hedges. 

7720. The land steward {Factor ^ Scotch ; Faeleurt Fr ; Faetor, Gcr. ; and Fnttore, I tal.) is to a whole estate 
what a bailiff 18 to the demesne or a luirticiilar farm, ilis business i.s to control the managers of the lands 
ih hand, as the forester, gardener, bailill'. Sec . ; to see that farmers AiHil the covenants of their leases; 
to attend to repairs^ roads, public and parochial flatters in behalf of the landlord, and generally to receive 

xeiits. 

. 7S21. Under stewards^ or steward’s bailiffs, as they are called, arc assistants to the main steward, or 
have the ci re of detached estates, containing a few farms or woods. 

7722 Di^nesne slewatds are sucii as are kept chiefly for regulating the affairs of demesne lands ; that is, 
lands surrounding fhe mansion in hand, or of an estate of small si/e, where all the lands are in hand, but 
where an extensive establishment of horses, servants, n large garden. Sec. are kept up. Here the steward 
performs the duties of bailiff, forester, and in some degree of house-steward, by his connection with the 
stables and gamc.kec{)er, and other domestic rural matters. 

7723. Court Jarmer {Hatff'meyerj (}cr. ; Gtangeto de la corte^ Span. ; Agronotne de la court Fr. j and 
Fattore della cortCt Ital.), may be considered the highest step, the sumnium bonum of agricultural ser. 
vitude. The late Ramsay Robinson, Esq. was bailiff to Geo. 111. ; his sister, Miss Robinson, was royal 
diiry.womon ; and Sir Joseph Banks, royal shepherd. 

Sect. II. ComTfKrcial yfgricultuHsts 

Tin. The lowest grade here is the jobbing farmert keeps a team, a cart, plough, pair of harrows, and 
probably one or two hand implements. He hires himself by the day, week, or by the acre, to plough, sow, 
or labour, the small stKits of ground of tradesmen who keep a cow but no labouring stock ; or to assist 
farmers who are behind with their labours. The contraetors for executing works devisetl by the agricuU 
tural engineer (7754 ), though widely separated in point of wealtti from the common jobber, yet belong to 
the same species ; IxHh agree in selling their labour and skill in a raw state, not when maiiuftictured into 
produce like the other commercial agriculturists. 

7725. mnerani agriculturists arc of two kinds • such as take grounds for the culture of one or two crop# 
of particular sorts of plants, as woad, flax, Sec. (5P63 ) ; and such as travel with a plough and pair, Ac. to 
teach that operation to young formers or their servants, a practice at one time earned on in Ireland under 
the |>atronage of the Dublin Society. 

7726. Cottage farmers are such as possess a cottage and an acre or two of land, which they may cither 
keep in aration or pasture; disposing of the corn, green crops, or dairy produce in various ways, according 
to local circumstances. 

7727. Poultrif farmers t such as devote themselves chiefly to the breeding, rearing, and fottening of 
poultry, and tlie growing of feathers and quills. 

7728. Garden farmers arc such as possess lands near large towns or sea-ports ; and grow the rommoner 
garden vegetables, os peas, onions, cabbages, &o. for the market, or hcrlw for the distillers and druggists. 

7729. Seedjarmers. Small farmers who devote themselves ihiefly to the growing of garden seeds for 
the I^ndon seedsmen, and for the distillery. They are to be folind only in a few counties in the central 
and southern districts of England, and chiefly in Kent and Essex. (See Encyc. qf Gard. 2d edit 7390.) 

*^30. Ch^tard farmers are such as farm grai,.») or arable orchards, sometimes joined to hop lands and 
garden forms i often with a small dairy; witn rearing of poultry, rabbUs, Ac., and sometimes with the 
foiling and training of dogs; the latter a very lucrative branch when well understood. 

7731, HopfarmerSj, such as make hops a princi|Nil article of cultivation, to which arc sometimes Joined 
garden ana orchard farming. 

77^ Milk or cowfarmerst such as keep rows for selling their milk in an unmanufactured state. These 
famiffs Are course limited to populous ueighbourhoods. Cow-keepers diflbr from cow.farmers, in haying 
tbeir eswUnments in towns, ana in purchasing, not growing, their cow provender. 

I>ai^fdfmers, such as keep cows and manufacture their milk into butter or cheese. These are 
inmt eoiMiMin'^'tpi rich moist flat districts, as Cheshire, part of Gloucestershire, Leicestershire, Ac. 

TttykT^dmltrSi fonners whose chief business consists in buying, feeding, and selling cattle and sheep. 
Their Alrtlfo'afe chiefly in old pasture, and they are more commonly fbeders than breeders. The moit 
eiltetlllflt In England are in Icicestershire and Lincolnshire. 

'773ft such as devote themselves to breeding and rearing diflforent kinds.of live stocky ' 

esj^ecMte horses ahd cattle. They are most common in Yorkshire. 

TTMAere farmerst breeders who devo|jp themselves chiefly to the sheqi and cattle fomiUes. They ajFO 
common In the border counties, in Wales, and In the Highlands. 

Udsf farmers are confined to a small dUtiiot round London ; where they grow chiefly natural or 
mmu^ for the I.ondou coach and saddle horses, and Ibiscow-kccwers. ‘ • 

^^T^^^C&mfarmers, as opposed to hay, dairy, grazing, and breeding farmers, is a term employed to such 
04 wnpy more odat^d for the plough than for pa'Jturagei as arable days and loama 
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77S9. Woodifarmertt such m rent woodlands, to be periodically cut for Aid, baik.ftnce^lfood, dhtfeofel. 
or other purposes. ^ ' 

7740. UMarry-rfurmetStVViQYi as rent quarries of lime or other stone, gjaveKpits, clay.ffelds, marUpits, fte. 

7741. MmeJarmerig or master miners or miiie.hol(ier8, such as rent coaUmines, or mines pf iron, lead, 

or other metaia. , 

77451 Salmon or rioer^armers, or fishery renters, such as rent rivers or ponds for the sake of their fish. 

7743. Commerdat orprqfesaionnlfarmerst such as farm lands fur profit 7'liose who farm an extent of 
^ood land under one hundred acres are coiislderAl small farmers , under tlireo liundred aere^ middling 
farmers ; above and under five hundred acres, large farmers ; and exceeding that quantity, extensive 
fanners : a very proper title, for few arable lands can be profitably cultivated to a greater extent in one 
farm or by one establishment than five hundredacres, and those which exceed that quantity are generally 
breeding or other stock farms, characterised by\heir extent 

7744. Gentlemen fartner»t oxe professional farincis on a large scale, who do not associate with their 
minor and personally working brethren ; but who afiect in their style of living the habits and manners of 
independent men or gentlemen It is a character extremely liable to ridicule by the vulgar yeoman and 
purse-proud farmer on the one hand, and those persons who arc gentlemen by profession and men of 
family on the other. 

7745. Yeomen fartnerst small proprietors who farm their own lands, but yet aspire not to the manners 
and habits of gentlemen. 

7746. Farming landlords^ proprietors who farm their own lands on a large scale. 

Sect. III. uigricultural Counsellors^ jirtists, or Professors^ 

IlYJ. The land-measurer is the lowest grade of agricultural artists: he Is very often the village 
6('hool.mastcr, and is called in to measure work done by the job; as mowing, reaping, hedging, trench- 
ing, &c. 

7748 The agricultural salesman is a person who attends at fairs, markets, &c , and acts as agent to . 
buyers and sellers of corn and cattle. There are also salesmen purposely for hay and straw, others for 
green food, turnips, potatoes, &c. 

77^. The appraiser^ or valuer of farming-stock, comes next in order. This professor values the live 
and dead stoi'k, aud crop, tillages, manures, &c , and sometimes also the remainders of lenses between out- 
going and incoming tenants, or betwixt tenants and their landlords Occasionally the appraiser is cm. 
ployed to value lands, but this is generally the business of the land-valuer. 

7750. The. land-surveyor generally confines liis avocations to the measuring and ma|>ping of lands; or 
to their subdivision, or the arrangement offences and other lines; but sometimes he joins the business of 
appraiser and valuer, and even tiinbcr-mcasurcr. * 

77'il. The timber surveyor and valuer confines himself in general to the measureiiltent and valuation 
of fallen or standing timber ; he also measures ami estimates the value of bark, faggots, roots, charuqpl, 
ashes, willows, hoops, and various other products of ligneous i>lants. • 

7752. The land-valuer not only values the rental, but the price or fec-Mmple of lands, hiiildinfs, woods, 
quarries, and waters. lie iloes not oflcii medctle with mctiillic or saline mines ; hut he sometimes values 
fisheries, stone and lime quarries, brick-earth, gravel, chalk, &r. 'I'his profession requires not only a 
general knowledge of agriculture in the most extensive sense of the word, but a very extensive acquaint- 
ance with the country in which the proixjrty lies, and great experience in business I'here are local and 
general land-surveyors and land-valuers : the general professors live in the capital cities or in the metro- 
polls, and generally unite the business of land-agent 
77o3. The land-agent may or may not be a land- valuer, but at all events he should possess the know- 
ledge of the valuer in an eminent degree His busnie.ss is to elTbct the transfer of property t»y 

E urchase, sale, hiring, or letting- and also to collect rents, and often to re-let farms, and ettfect other 
usiness belonging to the land-valuer. Land-agents are very frequently attorneys, who know little of 
agriculture; but who save their employers the trouble of employing both a land-stcward of superior 
abilities, and a lawyer to draw up agreements and leases. It is the upiinuri of the best informed agriruk 
turists both of Britain and Trance, that the cmjdoyineiit ot attorneys as land-stewards and agents has 
been one of the chief causes of the retanlation of agriculture throughout Kurope. Cliateauvieux has 
clearly shown how this cause has operated in France and Italy; and Dr. Henderson, Arthur Young, 
Marshal, and various others, have deprecated its influence in ifrilain. The love of precedent, which 
these men cannot abandon from habit ; the love of litigation, to which they adhere from taste and interest; 
and the ignorance of agriculture, frnin the nature of their education ; are the causes that have counter- 
acted the tendency to changi^and amelioration. • 

7754. Of agricultural engineers there arc considerable variety. The drainer ^ for laying out drains and 
watcr-works ; the nrigator^ for watering the surface of grass-lands ; the road engineer, for laying out 
roads; the mineral sniveyor, for searcliing for, measuring, mapping, and valuing mines and minerals; 
the coal viewer, for estimating the value of coal works; the rut at architect, for designing and superin- 
tending the execution of agricultural buildings; and the hydt ographical and canal engineers, for canals, 
harbour^ mills, and the greater water-works. 

7755. The veterinary surgeon, or agricultural doctor, is to be considered as a rural professor ; and as 
subordinate grades, may beenumerateil the farrier {^Ferrier, Fr. ; Ferrajo, Ital , a smith, vtomferrum, Lat. 
iron), cowlecch, and castrutor or gelder. 

77.% The agricultuial draftsman, or artist by way of eminence, is employed in designing and painting 
live-stock, implements, plants, .md cultivated scenery ; the plans of farms are taken by the land-suiweyor, 
designs of buildings made by the architeft, and new inventions in machinery and iinplcineiits are drawn 
by the inventors, whether millwrights or agricultural mechanists. 

7757. The agricultural author may be considered as the most universal kind of agricultural counsellor, 
since his province includes everjxbranch-of the art, and comprehends times and practices past, present, 
and to come The simplest variety of this species is the author of single papers in magazines, or tlie 
transactions of societies ; the most extensive, he who embraces the whole of the subject ; and the most 
valuable, he who communicaU's original information. 

7758. The prqfessor qf agricullureU science {Prqfesseur d* Agriculture ou d* Economic Rural, Fr. ; Hoch~ 
lehrer von Ackerbau, or H. von Landwirthschaft, tier. ; Prtfessor d* AgrteuUura, Span. ; and Prefessore 
iPAeric^tura, ItaL), when appointed by a permanent or national institution, may be reckoned thelnighest 

^ instructor, like the author; but con- 

The first public professor of agricuK.^ 

ITcWl . ttn>l tKo 
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pfofessors In Dublin find Cork. In almost every University on the Continent there is an agnculttiral 
chair, ai^ in some of ^e German and Russlati Collies there are chairs for gardening (Okrtnerey), foroR-n 
culture (Forstwlssenschaft), and rural architecture (LandbaukuRst). ^ 

, • Sect. IV. ^ Patrons qf Agriculture* 

TfSd. Every man beitig a consumer at some description of agricultural produce, may be considered a 
promoter of the art by causlng a demand for its proaiictione. The more valuable coDsumers ace such as 

4C 2 


grade of agricultural counsellor : since he is net a scir-constitute 
stitutedby Coml^t^t Judges as^apable of instm^ityi the I^hlic^ 
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live on the best bread, butcher^s moat, fowls, and dairy products ; and the greatest of all patrons, both of 
agriculture and gardening, are such as fare sumptuously every day. ... 

7760 . Amateur agi/cuUuritts, lovers of agriculture, promote the art by the applause Jthey bestoW 00 jts 
productions j of which, to a certain extent^ they become purchasers, as of farming books, prints of cattle^ 
inmlements, &c. 

7761, Connotsseurs^ critical or skilful lovers of agriculture, promote the art in the same way as the 
amateur, but much more powcrAilly, in proportion as approtwtion founded on knowJeitee is valued before 
that which arises chiefly from spontaneous affection.* £y the purchase of books, models^xttendance. at 
agricultural exhibitions, &c., connoisseurs encourage both counsellors and commercial IgricuIturistSt 
Sometimes, also, by their writings, of which Sir John Sinclair is an eminent example 

776S. Employera of agriculturli^, whether of the sefvin<{ class, as bailiilb, stewards, &c., or of the order 
of professors or artists, are obvious encouragers of the ari 

776S. Amateur formers are patrons on the same principle as employers ; and sometimes, alsc^ they effect 
Improvementsu or communicate valuable information to the public. Cline, the late eminent surgeon, 
and the late physician, Dr. Parry, were eminent examples. 

7764. Noblemert and proprietor farmers are conspicuous patrons. They render the art fashionable ; and 
by the general attention so directed, and cuiiseqifent occupation of many minds on the same subject, new 
ideas arc elicited, and dormant talents callcii forth and employed. The names of Russel, Coke, Curwen, 


titcir imiirovcmcnts affect society more extensively. As decidedly at ti:e head of this species of patron 
may be mentioned the late Duke of Bridgewater and the present Marquess of Stafford, and to these names 
mipit be added a number of others. 


Chap. II. 

Different Kinds of Farms in Britain rclaliuelif to the different Classes of Society who are 

the Occupiers* 

Cottage farms form the flrst link in the chain of temporary terrestrial possessions. They consist 
of one or more acres appended to a cottage, for the purpose of enabling the occupier to keen a cow ; if any 
part of this farm is in aratioii, the labour is either hir^ of some jobbing agriculturiHt, or (tone by spade ; 
or two or more cottagers join together and form a team of their cows, with which, and implements bor. 
towed frevEn the village carpenter or smith, they accomplish their labour. 

7767. F^rms of working mec/MUtes. These are larger than the former, and are rented by country black, 
smiths, carpenters, &c., who otleii keep a horse or a fuir of horses. Both this and the former sort are very 
often injurious to the occupiers, by drawing off their attention from their principal source of income) 
though It must be confessed at the same time, that the idea of occupying lanci, and raising one’s own corn, 
clover, milk, butler, eggs, pulse, Sec. is highly gratifying; gives a sort of sense of property, and has an air 
of indeiiondcnce and liberty, highly valued by men in general. 

77Htl. Farms of village tradesmen and shopkeepers. Many of these men, such as bakers, butchers, 
grocers, &c. keep a horse at any rate ; by renting a few acres they are able to keep another, and add a 
cow, and other minor species of live stock. The attention required from the master forms a healthlUji 
recreation, and agreeable variety of occupation ; and if this recreation docs not interfere with main pur<i 
suits, there is a gain of health aud respectability. 

7769. Farms occupied with n view to profit town and city tradesmen. These are on a larger scale 
than the last, and held by staUe.keepcrs, cow-keepers, butchers, corn.dealers, &c. They are often of 
considerable size, mostly under grass, and managed by bailiffs. Arable farms in such hands are rarely 
well managed, as every thing is made to depend on manure ; but as less skill and vigilance is required in 
managing grass-lands,' hay or [lasture farms of this description are generally well manured, and conse- 
quently prixluctive. They are seldom, however, profitable, and it is only because the renter reaps the double 
profit of grower and consumer, has some enjoyment in the idea of the thing, and some increase of health 
from the requisite visits to it, that he finds it suitable to continue his farming operations 

7770. KFarms occupied by city tradesmen for recreative enjoymenL These arc of various descriptions, 
and generally managed by bailiffk. They may be considered as aflbrding rebomponse only by the amuse, 
ment, exercise, and health which they afford, and the interest in country matters which they excite 
Many a worthy man thus throws away, almost at random, on agriculture, what he has gained by trade 
with the greatest industry and fhigallty, often joined to skill and ingenuity. When the farm promises 
well, the tradesman is sometimes tempted to sell his trade and turn farmer for good (as it is culcd, i, e. 
for a principal occupation), and often ends in iropoverisliing, or even ruining himself. 

777 1. Farms attached to the villas and country houses of wealthy citizens. On these the wealthy dtlaen 
plays at agrh’Ulture, aided by a skilAiI manager or bailiff. Immense sums of money are thus expended in 
the neighbourhood of large towns ; many ingenious practices are displayed ; and though nothing in the 
way of profit is ever expected to be gained, yet on the whole an attention to agriculture is exciti^ in the 
minds of wealthy commercialists, who buy books on the subject, procure bailifft, approved implements and 
breeds of stock ; and thus give encouragement to these and otlAir productions connected with the subiect 
The history of fanning for the last twenty years round Edinburgh, Laveipool, and London, afibrds some 
curious, singular, and extravagant examples f this description of farming, and some of a much more 
Judicious description. 

7772. Demesne farms, or such as arc occupied by the landed proprieffirs of the country. These arc of 
a great many different kinds ; some regularly appended to the park ; some compnsing a part of the park 

E ' id by temporary fences ; and others token into occupation without regard to situation. Some pro. 
take all the fanns on their estate successively into their own hands, cultivate them for a few years, 
lem into excellent order, and then let them to farmers. Much good is often done by proprietors 
oecup^ig^land themselves ; new practices, and new kinds of vegetables and live stock, are exhibited and 
^ssM^ated ; and the landlord himself; being instructed by experience in the practice of farmlhg, is 
better able to judge what his land slMiuld let for ; and more likely to aj^eciate good tenants, and syysii. 
nathtse with the losses of h'la farmers in bod seasons. Add also, that a proprietor in this way procures 
better butcher-meat of every kind than he could generally purchase' in the neighbouring markets : and, if 
hjs chooses, better legumes and roots, and even better cabbages and other culinary ve^ables than nc could 
ffow In his kitchen garden, "lio bailiffs on such farms are, or ought to be, well educated brought ub 
Jjn forming in the best districts. Thoy should be well paid, and have sub-balliffs under them. Ihe establish- 
ments of Bedford, Coke, Curwen, Albemarle, Sec. are or were among the most comj^ete in this kind of 
fanhing. • ' 

7773. The farms qf professional farmeis. It must be obvious, that this class includes mere than nine 
tenths of all the farms in the country. They are of every descri^ion of soil, Miieate, situation, which 

country affbrds ; of all manner of sizes, according to the demand created by such as follow forming. « 
41 i devoted to the gcnera\.puri)oses of corn and cattle, or more particulariy foriioultry, 
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roilking, dairying, garden crop*, hops, orchard crops, gracing, breeding, hay, coro, wood, minerttla, at 
■tone (luarrtes, &«. , or to fishenet. At the origin of what we now call fkmiing, or when the htrtng of land 
by cultivators succeeded to cultivating them fbrtbe landlords, or in partnership with the landless, as is stilt 
the case in Italy and most other countries, farms would of course be small, and farmert* men of scarcely 
any capital or consideration in society. Just emancipated from a state of bondage and villanage, tho new. 
created independeitib tenant could not easily throw j>tF the clialns which formeriy shackled hia mind and 
prevented h^nergies from being brought into aeflon, and he could have little or no property when he 
had no meanr of acquiring it but by plunder, or preserving it but by concealment Hence the flwt tc,iante 
were assisted by their landlords ; and one remnant of this practice, that of allowing farmers to have a year’s 
rent always in hand, or, in other words,, not towlemand the rent tilt half or a whole year after it is due, 
still exists in some parts of Scotland and Ireland. In process of time, however, and fyom various direct 
and indirect causes, farmers at length acquired some degree of capital and rospectability ; and as they 
naturally thought of employing the former, of course farms began to be enlarged to afford scope, and 
leases granted to aflbrd security. This practice has been going on in Britain for more than two centuries 
past, and receives a f^esh impulse whenever the prices qf gram rise high, and continue so for some time. 
At no period have they been so high as about the commencement of the present century, and during no 
period nave the riches and resiicctabihty of farmers so much increased. More recent political changes, 
however, have proved singularly disastrous to farmers ; and till the corn laws are either obliterated, r>r 
regulated on some permanent and more moderate principle, agriculture and its practisei's of every descrip, 
tion will remain liable to the extremes of profitable occupation and ruin. 


Chap. III. 

Topographical Survey of the British Isles in respect to jigriculture, 

7774. T7te British tslesy a.s we have already observed (1280), arc, in their present state, naturally and 
|K)litically more favourable to the practice of the agriculture of ale^ biiteher.meat, and wheat, than any 
other country in the world. They have their disadvantages both in elimaie, and in civil and political 
matters; but, notwithstanding, there is no country in the world wiiere farmers or proprietors are so 
respectable a class of men, and where such excellent cornf herbage, roots, and hay, eithbr raw, or in their 
manufactured state of bread, ale, and butcher-mcat, arc brought tu market 
777.‘i. The foiltming mitlme qf the state of agrtculture tn each qf the different counties of tj^e United 
Kingdom is taken fVom the Surveys published under the authority of she Board of Agriculti^, or tbe 
Dumin Society; fVom Marshal's remarks oil these surveys, and his other writings ; .ind, in some cases, 
from our own observation, having at various periods, since the year i8(J6, been in almost every county in 
Britain, and in most of those in Ireland. Agricultural improvement is often of so variable and fleeting a 
nature, that, notwithstanding our utmost care, some things may be found here inserted as such that no 
longer exist; and from the period, varying ftum twelve to twenty years, which has elapsed since the 
surveys were pubHahed, many improvements may have been made deserving of insertion which are 
omitted. ' These are unavoidable defects attendant on this jiart of our work ; but though we cannot rendn 
It perfect, yet we are of opinion we can bring together a sufficient number of facts, as to the natural and 
agricultural circumstances of each county, as to lender it both Interesting and useful to the reader. We 
regret much, that notwithstanding our ino.<it earnest invitation to the readers of the Gardener's Magazine 
to send us corrections and additions for this part of the work, yet we have received so few, that we are 
unavoidably obliged to send into the world the second edition of this chapter, in November, l&M), almost as 
imperfect as was ilic first. In November, 1825. 


Sect. I. Agricultural Survey of England* 

777<». The qf* is estimated at from thirty-two to thirty-six millions of acres, with the 

exception of some mountains in Cumberland and ^Vcstmoreland, almost every where cultivalpd, and 
nowhere incapable of cultiv&tiun ; in most places varied, gently and beautifully in some districts, and 
abruptly and on a grander scale in others. The most high and mountainous districts are those of the 
north, and the most level those of the east. The most humid climates are those of the north-western 
Gfmntics ; as Cheshire and Lancashire ; and the most dry those of the south-eant, as Norfolk and Suffolk. 
The richest grass lands are in the vales of the great rivers, as the Severn, Trent, and Thames. The 
victicst arable lands, in Worcestershire, Warwickshire, and in part of various other counties ; and the 
best forming, in Northumberland, Durham, and Cumberland. The greatest variety of forming may be 
aeen in the counties round I..ondon ; and the greatest saroeneas, regularity, order, science, success, and 
the wealthiest farmers in Northumberland and the connty of Durham. The geology and minerals of 
the kingdom are most ably indicated in Smith's Geological Map of England^ WaleSt andjMrt qf Seatlandm 
1815; Smith's County OeotogicaJ Maps, 1819 to 1824; and SmUfes Geological Table qf British Organised 
FossUs, 1819. These works are of the giwtest importance to landed proprietors. 


IW. MIDDLESEX is part of the north side of a vale watered by the Thames, and contains 192JXK) 
acres, exhibiting a great variety of agriculture. {Middleton's Survey, 180a MarskaFs Remew, 1818. 
Edin. Gca,, 1827.) * 


1. Geographicat State and Ctreumstances. 
climate. Healthy; wanner near London, from the fires 
kept there, whltdi connime 600,000 chaldrons of coals annu- 
ally t ttatioiiaiy winds fhnn the S. IV. and N. E., these from 
S. W.Uow 0-l2ths of the years, N. E. S-lSths. tiraatast 
fnlls of rain flnan afow j^nia W. of 8. and are of tbe loua^ 
continuance when the wind has passed through the east to the 
south. ni spring, fhist In the hollowi, when none on the hills, 
thermotnkeir has been os high as 83'', and ^ low as 6^ below 


en wwst side of Hahwell and Hounslow. Strong loam about 
Rysllp, Plimer, Harrow, and South Mimim; loamy clay 
between Uabrldge Common and Harefield. Clay of the most 
odheBlve and ungratrful kind about Hendon and HIghwood 
Hill: Ynat foam Wckmantwortlv to Staines, on a substratum 
of thegm^lof fliniis. MatalsliuA or rich loam depoaiM flwm 
atlll water In tho isle of Doin, and on the Lea and Cotm 
AUrJiicr. tienaywavlngihlidteat towards the north. Hamp- 
stead 400 Art abwe the level of the sea. One mile firom 
London on the Klngsland Road, the niiriuGe of upwards of 

4 


1000 acres is loweretl at tin average flve feet foom the brick 
earth dug out, which of ordinary quality hu produced 4000r. 
}ier arre; and when marly, fbr maims orwhite bricks, 90,000/. 
per arm. Brick earth formerly 1(10/. )ier acre, now AOtt. per 
acre. An acre at four feet dqep )-lelda four millions bricks. 

Mlimtral etrala. 1. CulUvaled surface. 9. Gravel of flints, 

A or 10 Art in thickness. 3. T«nd or blue clay, SOO or 300 fed* 
In depth. 4. Marine sediment, 3 or 4 Art in depth. 5. Loose , 
sand, grovel, and water, the latter arising in such qnantltirt at 

A^mu^nt^nd excellent. The Thames, foom Ox- 
ford to Maidenhead, fallubout 24 feet In ten miles; foom 

Maidenhead to tT - - 

to Mortlake, 13 f 

per mile ; nom j-- - . . _ 

sea. Tide flows twenty-three miln up the Thames. 
water found at various depths, foom 6 to 390 feet; the latter, 
the depth of Paddlnirton. . ^ . 

Mimeral tvaiere at East Acton, Hampstead, and Bagnlgga- 
wrtls r chalyhealm UtUo used. . . ‘ t . 

FUhautgktiutheT^imet. Sturgeon, salmon, tench, barbel, 
toachpd^, chub, bream, gudgeon, rufA, bleak, gels, amelie, 
and flounders. 

C 3 
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Pam IV. 


2 . State qf Preperiffi 

Btiatu aitd Arir irnamvimeHtm OcMrall j umler the care of 
Mtera^ya. bmI bafdl} manaced* 

Tfimrvt, Much flcwholaf conilderablo extent of copyhold, 
■ome church, coUe|K, and corueratlon land, 
a BwltHnge. 

ftfpntprMef*. Numerous aphmdtd, commodious 
/HumAoiMM, iigieettnpair 0 Olde»t built with timber lathed 
and plastered, roufii thali’hed ; erorted pjetemeal ; dtuateil in 
Viliam, Kldei of lanes, and near large ponds. Those built 
urlthTn Ute jmsmt rentury, of brick, ami covered with lil«. 
Farmerv of Hutton Court, Chiswick, Witkoreen, and isle- 
worth, models of their kind. Very few buildings required on 
haj farms. 

CfMaget, brick and tiled, and generally In villages; formerly 
with rmt of common, now done away by enclosures. 

4. Moife qf Occupation. 

Site qf Jitrmt. Go.ierally small compared with other coim- 
tlea : three cow-farms near town, from to UJO acreh eoni, 
rented at from SOOtW. to .5(I0W. each. Many of mU . ; average 
of county IWW. 

Character i\f the pirmert. Four classes. 1. Cow-kceiiers, 

S ardoners, and nui>eiymen. H. Am.'iteur farmers ol tortuno. 

• Amateur farmers, who have left other pursulis. 4. Cuni- 
mercl^ or protessioiiul farinurs, c*qual In nunibei to hah the 
others. 

Rural ari{flceri. Bad ; impohsible to get any agricultural 
imnleinent or maohine rnadeon a gmal prin.'iplc hy the rauntry 
artuioen: but able mechanics in London , I’littam and ilalleii, 
Wykesand Philli|j^, Hnowden, and os|ieclally Weir, h Noith- 
umlierland man, and practically acquainted wiih agriculture. 

Ae/if paid in money, soiiietimes a small paitni butter ami 
cream at hxed prices. V'aric's from lUs. lu 10/. per aire, or 
higher lor nurheries. 

Tithee In many places taken in kind. In some compounded 
for annually, or for a fixed period. 

Poor, oik/ the rOict Jbr thdr telirf, average 3t. M. jicr acre. 
iMttes, gi'iieral. Uilen for fourteen and twenty-one years, 
drawn up by lawyers— " a composition of obsoleU: unintelli- 
gible covenants." 

lijcprnte and prafit, Ex^nses on entering a fhrm, greater 
than in distant places ‘ prouis seldom more than a me. e sub- 
sistence to the farmer. Tho increase ol canals, unil the pro- 
spect of steam larrid^SM and locoinotlvo steam-engines onV.Hil- 
roacls, la rapidly reridcnng distant and near farms and formers' 
piffits on a level. 

5 hnpkemcnts. 

All bad:\luugh barbarous; tJiresIiingimllls rare. 

6. Enclosing. 

Now mostly enclosed. Nineteen commons enclosed fmm 
IhUO to ItUlb, containing 20,Ul»0 acre> and upwaids. Old 
fUnres of A mixture of wiiite and libu k thorn, maple, ha/el, 
briar, crali, damson-plum, At . , new ot w bite thorn with ditch 
and bank , gates mostly live-barred, and of oak; eiiclusures too 
numerous. 

7. Arable Land. 

About H/XKi acres; wretchedly managed, ploughed with 
teams of three or four horses , rotation generally fallow, wheat, 
beans. 

8. Grass Lands. 

Meadows belter managed ; hay-making good. 

f>. Gardens and Orchards. 

From Kcoihlngtoii through Hammersmith, Chiswick, Brent- 
fo.d, Islewordi, and TwKkenham, seven miles of garden 
ground ; may be denominated the great ixindon fruit garden, 
norili of the Thames. An iipiier ancf under crop taken at tlie 
tame timei the iipuer the fruits on trees ; the under straw- 
berries and various herbaceous crom. To increase shelter and 
warmth Jo autumn, they raise banks of soil 3 feet high, facing 
the south, and slop^ to an angle of 46^ ; on these they plant 
cndlvo iiFSeptemiier, and near the bottom, from Clctober to 
Christmas, they drill a row ot (icas, the endive Is preserved 
from rotting, and the peas come to maturity nearly no early as 
If under a wall. The wrings here he eight or ten feet under 


and the water is raised from the wells by a bucket 
' - - »... y Three thousand 

ire persons, a man. 

. . , , . ing the winter hall^ 

year, and during summer, hve nersons more, chiefly Welsh 
women. Estimated produce lOQ/. per acre. 

Sttchen garden#. Much fresh httory dung required for 
f-rowlng mushrooms, early cucumbers, wad^ potatoes, aspa- 
ragus, occ. t^iiisuiuption of the metropollMpd Its environs, 
for fruits and vegetables, estimated at upwflBs of a milllun 
sterling per annum. Soverol farnung gardens pay 11)00/. pec 
annuni. 

Npraer^ ground#. About 1500 acres, producing 75,000/. 
a year. 

10. fFoods and Plantations. 

Cupttt and n’omlt decreasuig fur ages: still a few acres near 
IlanipNtead and llighgate. 

ilulue tom timber r ich disfigured by being pollarded or 
pruiivfl to may.poles. 

H'll/owt or oeiere. Many Islets on the Thames, rented by 
basket-makers, and planted with osiers ; also, wet liorders of 
the river so planted. Species SMix vltelllna, amygddlina, or 
alinujul ic.ved, aiul viniituilis, or osier; willows whin cut 
made up In hu>ulles, or Iwults, forty-two Inciies round, at alx. 
teen intnes aliove Die l>ul-cnd& 

11. Improuemenls. 

Diainitif: to carry oil sut/b- c water. The mode of making 
surface on moailows, by meami of an addition to cart- 

whec‘ls (3‘)7‘<.), inventttl by the reporier. 

Munuie prudured In l-ondon by 30,000 liorses, ROOO coivs, 
and 700,000 human lielngs, equals ')0U,0UU loads; of which, 
hilf is carried into the Thames ^ tJie sewen. Including ninety- 
mne per « ent of the night soil. 

12 Live Stoc/i. 

Ix-ss live stork on the farms of this county than in any other 
no breeding. Short homed cows of ifolderness chiefly used by 
nillkiiien numlxir kept SAUU ; average produce nine quarts 

K day : fed on hay, turnips, lircwer's gridns, linseed cake and 
y, and grass . retail dealers adiilteraie the milk, iireferring 
dirty water to dean, and adulterate the cre.im by adding 
molasses .and a little salt. Very little butter made In the county. 
Brewer's dr.iys supplied with liurses from the Berkshire far- 
mers, who bin llu'in young from Nortliamptoiishire, and work 
them two or thri'e years iietnre they sell tliein. Not more than 
one dovc-houve in the rouiily ; hut many pigeons keiit In 
empty w im* pi]>es s«-t upon posts, hfrecn or twenty fact liigh, 
and many kept by journey men tradesmen, pigeon fanciers In 
the ptxirer p.ins ot London, and most other towns and villages 
til* the I’ounty. 

J.J. Rural Economy. 

H.'ilf the m.imial laliour done hy (he Job ; labourers rulnetl In 
morals aiul lunsiliution, by the public houses. Ginitiuinen's 
senMiilh A bad and cotibuulii>iling set. 

14. Political Economy. 

Highways ol the parishes good, turnpike ranis generally 
managed on M.uadain’s iiniuiple, and good, several canals 
terminate In or near London , and New Klvcr for supplying 
water , fairs on the decline. Uxbridge the greatest corn market 
next to Mark l.ane. Great cattle niai'ketii, Iloinislow and 
Smithfield. Uommerre gieat. Manufui tuivs not many; eon* 
sidering ngrlrulture as a manufacture, and the soil as the raw 
material, and worth Ifi# per acie, at an average of EngIdXiil ; 
it Is increased in value to ol. or 525/. jier cent. Distilleries and 
breweries numerous. 

15 Obstacles to Improvement, 

Tithes, laiul-agcnU being attorneys, bad Icaaes, bad rural 
artiliceTS, had ana thieving servants. 

Id Mtseellaneous Obsetvaiwns 
Noclety of Arts, \'eterin.iry College, excellent institutions. 
Fbies called hcriuta should be reniovetl , weights and measures 
lately regulated , much damage Is done by game. 

17. Means oj Improvement 

Ample in the melropolii, and the progress rapid; in the 
country, want of Intelligence the grand drawback. 


7778. SURREY. A surface of 51d^0 acres beautifully varied : poor and heathy in the west, ehallty 
in the cast, and clayey in the south. The field cultivation of clover and turnips appears to have first taken 
place in this country. {Stevenson’s Survey, 1813. Malcolm’s Sutvey, 1809. Marshal’s Review. IB18. 
Smith’s Geologteal Map, 1821. Edtn. Gaz., 1827.) 


1. Geographical State and Circumstances. 

Climate, Healthy winds H,W. and VV-' seldom blows from 
any point between N.W. and N E. for any time. East winds 
In spiring, and then weather cold, raw, and drizzling. Most 
rain falls when the wind is S.S.W. or 9. 

SaOt. VarioQs and most irregularly dUtrihuted; a liroad 
none of tenacious clay bordering hmsex : pati lies of liric, f>arth 
at Walworth, Hutton, and Stoke Coiuldurable extant ot chalk 
hills from Cl^doil to Nuttileld, and thence narrowing to the 
western extremKT of the county. A good deal of black rich 
land Intenperseti among all the soils. 

Siurjiuie. St. Anne’s Hill, Cooper's Hill, and Rii hmond Hill 
celebrated ; Lellh HlU the highest, coramatuU a iirospect of 
from thirty to forty nitn on every side. 

KintraU. Iron ore^ Ailler's earth, firestone, limestone, and 
dtalk. fr si*works on the dedtite, on aoenuot of the dearness 
of fuel. Abundanie of Adler's earth in the sou them jiart of the 
county, whtdv has been dug since the beginning of the eigh- 
teenth century. Excellent firestone : when first quarried soft ; 
kept under cover a faw months becomes oomp<u't, and able to 
euduce the action of a common fire. Owing to this stone, 
Ifawson, imqirfctor of the Vauxhall plate-glam works, can 
make plates of such a size as to qurpnse we French, from 
whom he discorered the art U plate-ghus making in the dls- 
fhiise of a romnum labourer. Excellent limestone at Dorking, 
wnich hardens under UMai contains a little flint. Chalk 
used chiefly ae a manure. The sand about Ryegate the finest 
tn file hir1^;4om,land in oonslderable demand for egg and 
hbuk glasses, wrltlmt-sand boxes, Ac At Nonsuch, there is a 
bed of wiclr earth, nom which fire bricks and crucibles are 

Water. Scarce in many places, particularly on the chalk. 
Several bi4]i 1U« iirocured round London, by boring dovsn from 
one hutwed (d nvo hundred feet to the chalk suanini, wlieie 


the water is excellmt, sofr, and abundant. Artesian (from the 
county of Artois, where such wells were first brought Into 
noti* 1 ',) wells are now •» numerous in the neighbourhood of 
Jiondon,that in places where the water fomieny rose hi tlie 
bore thieeupr four feet above the surface, it will now scarcely 
reach the surface. [Mug. Nat. Hut. vol. 11. and ill ) 

t'lah funuU romninn on the heaths, at the western side of 
the county : ha^c been ustd for upwards of two centuries, 
for brectllng and rearing carp and other fish. One of the 
largest, containing r.de hundred and fifty acres, Js near 
Hertliam. 

Mineral watin numiToiis. Epsom water is impregnatnl 
with sulphate ot magnesia, and is inirgative. Evikom shits 
originally mude there, now chietiv from rontraon saH. water nt 
l.ymington In Warwickshire. The other springs are more nr 
lew Impregnated with sulphate ot magnesia, carbonate bf Umr, 
and iron. 

2. State cj Property. 

No large estates . burgeht 10,000/. a year. Yeomanry not 
numerous; but some gentlemen round (iultdfbrd farm their 
own ehtati'S of frAn 20t»/- to 4WJ/. per annum. Estates nUistly 
managed by attorneys; m far pro|>er as to law terms, Init as 
absurd os to agricultural restrlctjoiu, os it woukl liC to empbn 
a farmer to draw up the covenants In technical language. TUI 
the fanner becomes active. Inquisitive, free from prejudit^, 
and intelllgait, no covenauts, or care of attorneys and Rewards, 
will prevent him from Injuring himself and his landlord by 
bad nusbuidry. When he iiecomes active, &c. he will take 
care of the landlord's interat for die sake of his own ; and the 
first step to fbreing the farmVr tojiecome acflvcand iidellliii^t 
Is to ld.ve him to the exertions of his otvp jiiitid. Tekiwcs 
chiefly freehold. 

3. Building. 

Few coumtes that can vie with Siamgr in the ^mbeir 
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pl(>ganec of Its country watt. {Knejfc- GanUnf Surm^ Po»- 
a nwt twlvantufte over the north and cast oT Middle- 
sea and Uaiex, In tfils rct)»«<rt, as tin; iirevatence of the S-W. 
winds dii^-es awly the smoke of JLondon. Proprictoni 
peiierally reside on their estates, and ea^Iy introduce Im- 
provenivnU. 

Fiirm AuiMes aad Ruinous and mean in the weald, or 


vlllacw. - 

X.ondun, Kood. CoCtageS often large, convenient, and pictur- 
esoue ; with a porch, a flower-plaT, and vine in front. % 
lirittking ptmdt. Great attention paid to these on thei9iurrey 
hills ; generally a first pond, where tliu water deposits Its gross 
eit dirt and mud before U enters the second. 

4. Occupation. 

Farra-i of all sires, but mostly small, forty and fifty acres to 
three hundred. Largest farm bkweefn Guildford and Famham 


is Wanborough : it CMitainn 1,600 acreti; formerly Orcupled 
by Morrln Uiftbeeb, and now by his son. Average si/e one 
hiindied and seventy aerm. Tendency to large farms, by which 


crops for eight years. In forming a new mad fttough a field el 
sairttfoin, between t'rojdon andfMstom, the roonwtaefbund 
to have penetrated scvernl yards below the surfiroe. The culture 
of hops, brought from Suffolk to Farnhant alfont A>F>. IfiOO; 

f irefer a calcareous sub-soil' occupy iU)0,{iOl) acres. Fasnhain 
ic^ esteriued man thui others, hi^Muse picked earlier, and 
hence more delicate, and baiter sorted. Peiipemilntf lavender, 
wormwood, cltamomile, liquorice, and iioppy, grown near 
Mitcham: and more ealensivdy than In ony utbor county. 
One hundn-d acres of peppermint. Elecampanet rhubaid, 
Boapwort, coltsfoot, vervain, augolica, rosetnaiy, the daniaitk 
and red roan, hysvop, horehound, marsh mallow, pennyiuyaJ, 
and several acres of daisies, wall-ilowers, Bweet-williaou, pnm- 
roses, violeu, pinks, batohetors-buttons, and the like, are also 
grown for Oovent Gunlm niarkrt, wlicre they are carried, 
eillier as entire plants in flower with balls for planting in town, 
flower-pots or In pota, or the flowers are gathered and sold for 
iioscgius. Weld is grown m a fow places. 

7 . Gtass hand. 

* But in small proportion to the rest; most pasture In the 
wolds. Paring and nurnlrw considered by liirkbeok as the best 
first step of breiiking up old grass lands. 

8. Gardena and Orchards. 

Asparagus grown Ip meat quantities at Mortlake, Egst 
Sheen, and llaftersea. Hadlsli and other seula amu grown 
extensively at liattmea. Giiiuik for Bc«>d at Mortlake and 
ILirnes iliough t-hietly at l)c|itfnrd. Three liiousaiid five 
hundred acres of Surrey employed in ralsbig vegetables lor the 
Jiondon market, tirrhards atiacheti to luaiiy of the fanm, 
stilfii'lenl to supply horn tour to twelve hogsheads of ilder. 
Ueiieratly in a very bad state of cultivation ; traos covert with 
inoNs; inanv walnuts giown nt Norbury, and at some other 
(daces; prodiue Ih) to 60 huvliels per tree. 

9 Woods and Planiafions. 

The wold formerly a wood . some ropsc there still : shoots for 
hoo]>H groan; charLO.iIs tor gun|>owdcr made from hazel, dog- 
wood, Acc. ; lomirioii c harcual, hon-poiui and fkggoti. Uox HiTl, 
finmerly called WliltehiH, by tradltiun urigiiudly cultivaU d, Ull 
the Fail of Arundel, In the reign of Charles 1., brought box 
trei^ ArosH^vnt, and planunl there. M.'iny with good reason 
tlilnit it not planted, but aboriginal. Soil or the hill, pale foam 
or chalk; timlier now ail cut; brought only five ptmnds per 
ton. Many tlr trees on cbalk hill : at (Jrowtiurst. one fifty feet 
hluh and thirty six In circuinferenr^ Brooms made finoni 
the ware or spray oi birch to a ip’earextcnt. Fine limes at 
Berk worth, (hier bolls or grounos about ChcrUey and liytleet, 
brongiit the same rent one nundred and fifty yours ago Wflich ■ 
they fin now. Furi^ grown lor the burning of%ricks; i. .. 
butfi hroadi ast, and^n diills; cut every throe yedrs, and bound 
n, Uien star ki d. 

10. Heaths^ Catnmons, and Common Fields. 
Kxtcnsive hcatlison bouth-WLSt; surtnew flat, soil back sand, 
and gra\el. A number oi commons, and great extent of com- 
mon-field lands. 

11 Impio vements. 

Dminirig, paring, and burning. Manuring with London 
manure or a great variety of kmds. 

12. Live Stock. 

Ve^ incomiderable : only kIx hundred and nineteen cows, 
kept for suiiolying London with milk. 

linker ot Kshcr used to rt ur ral\es to a great extent: many 
cattle fed by the distillers and starch manufActurers. Adam 
of Mount Nod, one of the archlieots of that name, has con- 
structod extensive buildings for cattle, and stell-ikeds six 
hundred at a time. Sheep knit in considerable numlasrs on 
the chalk iiihs and wealds. liiTbei'k has been very successAil 
in cross-breeding with merinos, that h, with the Jlyeiand 
nierlno ot Dr. Parry, and the South Down. Immense number 
of plgb t«i at the OistiDerles, and of artwe kept on the wealds. 
Dorking hens are well known. (7443^ A hare warran near 
Uansteml Downs, already described. (7^366.) 

1.3 Rural Economy. • 

Hands scarce; servants unsettled; prq)Qdioed, like many 
of their inasters, against all new pr.ictites. 

14. Political Economy. 

Bad rondf, though flmts and other good materlab abound 
in many places. An iron railway between Wandsworth and 
Westhom for general use; the first In the kingdom of that 
kind, the rest tielng ronilmd (o the carriage of goods belong, 
log to individuals; this open to all who choose fo employ the 
waggons ; as a canal is open to all who chexMe to employ the 
boats. Though on a level, and admitting of oarriage both ways, 
yet not found to pay. The lind canal locks in England were 
^erteil on the Wey. Sir H. Weston, of Sutton, brov^t the 
contrlrancc from Holland ; and, under hb direction, the Wey 
was rendered navigable flroin Guildford to Wey bridge, about 
Ifi'JO. Numerous fairs; several Hour, paper, and oil mills. An 
extensive iron work at GoiratJanr, near Wandle; a mill for 
staves at Stoke; a delft manufactory at Mortlake. A horl- 
rnntal air-iiiill of a new construction at Battenea bridge; 
several distillers, brewers, and starch manufocturen. Fanr, 
lumcrous and degraded. I'ooFs rates enormous. ' 

7779, SUSSEX. A maritime county of upwards of 900,000 acres ; distinguished by chalk hills and ejf- , 
tensive wealds, a rich soil, but little excellence or variety of agricuHure ; excels in South Down sheeps . 
(/4. Young's Sussex, 1809. Marshal's Remew, 1818. Smith's Geological Map, 1819. Edsn, (?0x.|^827.) 

1. Geographical State and Circumstances. 

C/fmatt. Warm In western parts, bleak on South Down hills ; 
wetter^ ^ahsa violent, unroof stacks, hedgn Injured by the 

•W.” (^allT^eaily the universal soil of the South Down 
fdlb; ciay of the wealds, which constlbites more tlian half 
the surface of the county. Rich land about Chichester, and 
•and and gravel In a few {daces, 
foir/ecelillly, most so where the soil la chalk. No high 

JdineraU. Sussex ot Petwordi marble used by the sUtuarlm, 
tut not getieraUy. r4iaesto«>e« Ironstone, sandstone, chalk, 
nnurlrandftiUsry earth. • • 

SL State Iff Property. 


Iiiindtetl and seventy acres. Tendency to large farms, by which 
the public Is unquesUunahly benefited, certainly by the saving 
of labour, and, in all pn>b.-iliility, by the superior cultivation 
and increased produce. The driven out farmer may generally 
support or enrich hiinbelf equally well though in a ditPerent 
line ot hfe. ** But in i very uounlrv, In al' situations and i ir- 
cuniKtanees, and In our own country, particularly in the situ- 
ation in which it is now placed, it is ot the highest InijMirtance 
to ( onsider, whether a mere increase of wealth may not tar 
inirchnsed too dearly; wtiether it l>e pruilent or wise to diiiii- 
nlbli tiip numlH*r of those whose souls are kmt to tlieir native 
land, by stronger tics than are known to the mere niatiuf i- 
tiirer. To the patriot, it can he little satisfaction to see his 
country the ilchevt in the world, if the measures and cbu<«s 
which make ii rich diminish in the most trifling degnw, its 
liide|)eiidente ; eitlier iiy raising any passion above the love of 
our (Ountry, or by dlmliibhlnc the number of Uiose who must 
lie Its most natural and {lowerful defenders, 'i'o the moralist it 
cun afford little pleasure to tie told, that by the savlnir of agri* 
cultural labour, the manufactures of his country will be ex- 
tended or iiicrcHM'd, if lie perceive that by tlie change of 
employment tlie healtii and virtue of part of the community 
are sacrificed.'’ (S/fimitint ) 

Formers. Old class about the clayey wealds, c<]ual enemies 
to iiiiprovemcnlM in agriculture, and relaxations in murals 
have no idea ot educating their sons, and so little nt the spirit 
of cuminerce, that they prefer selling Uieir gram to an old 
customer at a lower pnio than taking a higher ftrotn a new 
one. (jo to marki*t In round frwks, the dress of llieir fore- 
fathers, and shy and jealous to strangers. Nturer town tlie 
formert arc mure on a level with the age; but either unable 
or unwilling to corninumt ate infurniatiun , some exceptions 
of liberal, (mllghtcncd, and coirimuniciitive men. Many tiiides- 
men liave turned farmers, .and oc( upy lands near town. 

hen/ low. TlUie rigidly exacted, pool's rates and oilier out- 
goings high. 

LeuecM general, for fourteen or twenty-one years, or on tliree 
lives. 

5. Implements. 

Groat variety of ploughs, swing ploughs, tlie Scotch swing 
plough used only in (wo places; l>.id effect of so many different 
sorts of ploughs on the servants. 3'he cultivator used by Birk- 
beck, and highly apiirovod of : — wjtli six horses, goes over f ight 
acrcii In a day. Iaf>tet's friction threshing-machine Introduced 
In a few places, and found to siici e«>d but it tlireslics very 
slowly, and has no advantages over Meikle's, but tiuit of not 
breaking the straw of wheat. Tins adviintiq^e is too trifling 
ever to render it general. Very few winnowing machines. 
Sowing troughs in use, the ailvnniage of which is, that the 
sower lilb It himself instead of having a aomnn, loll mg through 
rough ground, bmut machines also m use, in one or two ui- 
staneev. (IfTtlGd 
(). Arable hand. • 

Froportion cvnisiderable, tillage bad. Drilling, though intro- 
duced by Uukvt of Ealier, and strongly recommended, is con- 
fined to a few adjoining parishes, wlicre the soil is light. 
Following on clays general, but most Imperfectly executed. 
AotationB gcmeraliy good. 

Turnipe, suppos^ to have been grown in Surrey as long or 
longer than in any county in England. Sir K. Weston, of 
Sutton, having described the FlonderR culture In 1645, and 
as he addresbed his book to his sons, it is thought they would 
attempt culture. Very badly cu Iti vaM at i>resent, and seldom 
la raised dillls. Tlw Sibei^i tumlii has bpen tried , it is a 

E iety between ^the cabbage and turnip, but with a root in- 
or in point of sire and flavour to the hitter, amd a branchy 
le top : It does not seem adapted foi field cultiffe, though ns 
a novel^ it deserves trial and attention. Carrots answer well 
on the sandy soils. Potato tops souietlniev given to cows, cut 
when in flower; a bad jilan with a view to the tubers. Clover 
Introduced by Sir K. Weston at the^me time as turnips. 
Salntfoln succeeds well on colcareour soils, producing good 


Lancst ^te fsUot. a' year. Most proprietors hold land 
111 own occupation, oad pay tpeat ottei ' 


4 C 


ture. so E. of E^premont, D. of Ridimond, E. of Chichester, 
Lora Hheffleld. 

$. Butld/ngs. 

Noblemen’s toots splendid, of stone ; fonfi-^JIdlngs^gene-* 
rally of stone ; or. tlie South Downs built of tHuts t houS|!s 
tory generally fared wiHl tiles, which beeps dw wallif dty. 
Com generally stacked on circular stoine plan, which prevents 
vermin. Sheep-yards, or permanent (Was walled ronndf fotd 
fUmlshed with sheds and hay-racks, ha've been built by EUtfian 
and hOme other emhumt sheep ftmneni on Downs, .targe 
Wooden hams. Cotto^ of stone, and on t^ Downs of fllnw, 
and more comfiuialilc than in many parts of England. Mag- 
nificent semicircular piggery, erected by E. ef Egtemont, at.. 
Fctwnrth. 

4 JMode OecupaUop, ^ 

THb most extensive fiunu on diy aolls, Avuaga .of (h» 
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mtUf t09 «enf. Mw m tl» Doww IMO tv SOOO ocm. 
Tub# takm lo kind In minr ptoenf* m «(lni» compooldcit 
Poofli ntM higba 

5. Impiements. 

plough with two vheeb, lone and •ingularlj dum^. The 
Rothoinam plough introducedn and dMiQcd a real improve* 
aneht. Several eacellent new Implemcnti Introduced of the 
noblemen already mentioned. 

& Enclosing. 

County enclosed fkom earlleit antlqul^; Adds 810011: 
hedges very Irregular and broad. White thorn iencos at Good, 
wood, by Uie Duke of Hlchmondf trained in a masterly man- 
ner : being like wailS) or nther hedged manes of verdure rising 
ftom the earth. 

7. Arabic land. 

TUltm bad. three or four horsee to a plough with a holder 
and dri^ : plough flrom one half to three quarters of an acre 
a dnyt ihllowlng general on the stUT wlls. Hotatiun bad, 
bartey often follows wbvat. Wheat trod in on the sandy Isndi. | 
Uuesibed by flail, and generally cleaned with a shovel and 
broom : one or two tiinsniiM and winnowing machines. Oats 
a great deal cultivated on the wealds. Peas much culdvated 
on tlte South Downs. Hops much cultivated on the eastern 
part of the county ; but not found tnro^ble. Hhubarli, and 
the poppy for opium cultivated by £. orJBgremont. The roots 
of tile rhubarb, after growing seven or eight yearn, are taken 
up, washed, dried In the sun, and then cut in slices and dried 
onthehot*hoiueflues.(6176 ) Incisions are mode in the poppy 
heads, and the ^dod Juice, when dry, scraped oif into an 
earthen vessel, dried In the sun, and preserved for use. liicU 
slons are mmfe as long as milk flows. Andre, the domestic 
surgeon, uses the home.gruwa rhubarb and opium, and no 
other. Salntfidn does well on die chalky soils, and lucerne 
near Kastboume and Brighton, laird Egremont tried 100 
acres of ehiccory* and found it rapport tnuen stock, though on 
• poor soil. 

6. Orats Land. 

Badly managed ; overrun with rubbish. One person tried 
hay oiled when stacking : he oiled every layer, with a watering 
pan and rose, lightly with linseed oil ; the hay camefout moist 
and clammy ; and It Is said that beasts, and aheep were fond 
of it, but it was deemed too hot for horses. Salt sprinkled 
on hay when a little damaged found a great advonta^ ; it is 
done In stacking. ^ , 

9. Orchards. 

floigia considerable orchards, and elder made. One or two 
flg orchards abTanIng, near worthing. (See Entyc. nf Gard. 

10 . Wooihtaml Plantations^ 175 , 0 ^ acres. 

Coun^ celelirated from die remotest antiquity for the growth 
of Its umber, especially oak. Cmmty at the conquest one 
continued forest, which eitended flrom Hampshire to Kent. 
Underwoods cut at twelve years, for hoops and liop.|K>ieii. 
Ash the most profitable underwood, ('must oak timber at 
Petworth. 

11 . Wastes. 

Of considerable extent to the north of the county. Some 
hundreds of acres Improved by £. of Egremont auiswer well. 

IS. Improvements. 

E. of Egreraont sent for Elklngton to find water to fill a 
lake. £. undertook to do so : but all his trials and predictions 
of the effect of certain borings and open cuts, which he caused 


to he made, pkoved abertl-m and folwi no water ivoa fimndv 
Failed In three remarkable faMtanceaat Petworth, b '^ 
a meadow very well. Lord Egreraont consider 
a aclentlAc drainar, but * very good coUmon 
nothing more. 

13. Livestock. 

Cattle and slicop among the beat In the kingdom : total 

S uit of sheep kept is about 450,000; oattlo red; little 
Ing; generally breeding and Aeding. worked ex- 

rely by E. of Egremont and Lord elm^pis broken Co 
the yoke at two years and a half; yokes ffruleet long used 
and prefenrMl by Lord Egremont. Lord SbefBeld barneiises 
the sn ae os for horses ; twelve oxen and nine horses required 
to wM SOI) acres in tillage. Fear boven cattle one quart of 
Unseed oil given, whloh vomiu them directly, and never folia 
in giving relief. Iflouth Down sheep celebrated. Ellman the 
first bre^r both of cows and sheep; bretds ftroni the same 
rare. New I^eicesttf and Spanish weeds Inixeduced to the 
county by ].ord Sheffield. Rabbits abound and flourish every 
where, and are the nuisance of the county. Fowls fottened to 
great perfectlcm at North Thapitel and Klnsfurd: food, oats 
gruunu, hog's grea-se, sugar, pot liquor, and milk, all mixed; 
or oau, treacle, and suet ; oImi, sheep's plucks ; they are ka>t 
very warm, and crammed momma and night ; nut into the 
coop two or three days before they begin to cram tnem, which 
is done for a fortnight, when they weigh 7 or K lbs. each, and 
are sold to the hiimiers , Kvnrage weight 6 Uni., but some welgli 
double. Ono of Lord Egrentcn.t's tenants crams 2U0 fowls a 
year • many capons fed in this lOtinner ; great art requisite in 
castrating them, and niimbera die lo the operaliun. The 
Dorking or Darking fowls extensively raised in the wealds of 
Husaex; Horsham prlnciiml market for them. 

The fish-jtoHtle on the weald are Innumerable: carp the 
chlet stock; but tenth, perch, eels, and pike, ore raiHeU. A 
stream should alw^s flow through Uie pond, and a marly 
soil » beat, t'orp fed with niMs in marl-piia have weighed 
S5 lbs. |«r brace. Carp kept five years before selling : then 
twelve to fifteen inches long; 100 stores, or ona.year-old carp 
will stOLk an acre. At mic year old, carp Is three ln< lies long ; 
at two years old, seven ; at three, eleven or twelve Inches ; 
at four, fourU-en or fifteen ; and then they breed. Lord Kgro. 
monl has breeding and feeding ponds; fishes them every three 
years. 

14. Rural Ecimomy. 

Labour bigh, a$ smuggling attracts away many young men. 
15. Political F.conomy. 

Hoads bad on tlie clayey districts gootl on the chalky. Bother 
river rendered navigable at Lord Egremont's expense. Fairs 
numerous. Manufacturosof iron, charcoal, gun|*OMder, paper, 
bricks, and potash. Large court of poor-houses at EastiMiunie, 
of which a plan and clevalion is given in the*' Report." Jn 
1772, a society was established at Lewes for the encourage- 
ment of ogricultuTe, manufacture, .'ind Industry, by John Bake/ 
Holroyd, Km;., now land Sheffield, and prciniuins oirired ; 
but, on the breaking out of the w.'ir in 17/fi, it was dropped. 
In 1797 loird Egreraont established a society at lorwes, and 
ga^e large prertiiums. This sociel^ still exists. Tlie patriotic 
and charitable exertions of E. of Egremont are most exten. 
sive He gives away to proper objects immense quantities of 
clothes ; iood twice a week ; feasts all the labourhig classes at 
f/hristmas , and keeps a surgeon, apothecary's shop, and mid- 
wife, entirely for tliclr service i they are also inoculated, and 
instructed gralis, foe. 


7780. KENT {Cant or Angle) fontw the .south-east corner of the kingdom, and extend* over 900,600 
acres. It is diversified by chalky eminences in some places, low marshy grounds on the Thames and part 
of the sea-coast, and an inland, flat, and woody tract bordering on Sussex, called the Weald, or wood 
(Saxon). It is one of the oldest cultivated counties in England ; it was noted even by Julius Csesar, as 
” the civilest place of all this isle, and ftili of riches.” Viewed from the great road from Dover to I/ondon, 
it has. with the exception of the Downs near Dover, a more garden-like appearance than any county In 
Britain, fits agriculture is various : and it is celebrated for the culture of hops, fruits, barley, and various 
garden crops. {Boy*§ Kent, 1796. Marshal's Review, 1818. Smith's Geological Map, 1819. Edin. Gaz., 


1. Geographical State and Circumstances. 

Ctimaie. 8uhl«ct to cold winds; the prevailing are the 
N. E. and B. W. ; former in winter, attended by severe ftostn, 
twelve Inchee ef Ice, and the destruction of tumiiM. Milder 
In S.W. part of the county. In BhniuY and Thonet an early 
harvest, ecniinctloes July !l0. on the hills 1st August. 

Sail. That of Thanet rich on rock chalk ; of East Kent 
very various; chalk, lOain, strong loam, hazel mould, stiff 
otay, flint, gravel, sand. Isle of Sheppy strong stlir day ; 
West Kent very various, hut chalk ami ioam on clialk rock 
I^valls; Weald ehieflv clay, but mould, sand, and gravel in 
a ftw plaoes. Romney Marsh sediment dfthe sea ; a suft loam 
and clay. 

SmtpSet. Gantlyvariad hills of dialk; Downs not so higl os 
those of Sussex. 

^^foerais. Numerous chelybeete springs, et Tunhridga Wells 

9. State qf Property. 

Mueh dlvldra I number of yeomanry on the increase; 9(XX) 
fteeholds, and a good deal of church and college lands; socage 
and gavelkind tenures prevalent. 

a BsihUsKt. 

Twenty or thirty noMemSn'a scats, and many seats of aen- 
llemen ami dtlxana, marebants, bankers, foc.j few modnn- 
hullt fotni houses ; eld enes of oak or chestnut, and lU con- 
trknd i thatched ; naiw Improving considerably. Couagei ere 
in genanl ooinfoftables bolli with hrioks and pies. 

I hkde cf Ooeti^iion. 

9|se of forms geaeiaat on poor landk; many farms flrom ten 
1e fourtaan aeSm eeeh, fow exoaad 900 aorss, some 600 to 1500 
Bctfs. Tlthae la ineny paru collertod In kind. Leases flir 
foUftaen yema mat common* Many church leasw on three 
Uves, •eiDe''ea temsA-one years, ranewobla. 

6 . Imptemehti.' 

Kentish nmvteii ptoaffo almat the only one known In the 
oouniy , dxa«n llgr fohr hona in heavy, and three in light, sdls. 
Cora rakm in use after moym cam. Stubble nkm to drag 
■rabUe tg g l ^ ja^flm thrashlBf-maohint erected et ^tsh- 


6. Enclosing. 

No common-field lands but several commons ; fonea old and 
bTo.id, belts of copse more flrequent than thorn hedg^* Water 
foiii-cs eight to fourteen feet wide, and from three to five (bet 
deep in the marsh landn ; post and rail feikes pra^lcnt in 
Romney Marsh. Neither fences, draiiia, npr water flirrows 
wanted in Thanet, where com is grown, and often, fot years in 
succession, without manure. 

7. Arable Lands. 

Plough for all crops flrom five to seven Inches deep. FUIows 
always made^ poor lands. Hotatlona good Peris of vnriotis 
kinds for pndulng are sown from the nilndle of February to the 
end of March. Leadman’s dwarf and the early gray thought 
the most prolific. Citnary seed and radish seed much cultivated 
In Tlionei and East Kent f&r the London seedsmen. Radish 
seed sown in March, aoj crop seldom fit to reaplieflire October, 
snd is someumm out on the fields at Christmas without receiv- 
ing any injury ft'oin wet weather ; requira mudi ntn fo rot 
the pods that It may thresh ; will produoe from eight to twenty- 
four bushels per acre. Spinach sown in March in Thpnct ; 
wlien In blossom the male plante (It being a dioecious plant) 
are nulled aiul given to pigs with advantage. Ovop thrashed 
on the field ; produce, two to five quarters per icte. Kidney- 
bcaru much cultivate at Sandwich and m Thanet fi^r the 
loMtdon seedsmen t plant from five to ten gallons ]ier acre lie- 
tween the Wh and SOth of May ; If earlier In danger of foosts ; 
pulled up hy roots from August to Octolier, tied up In bunches 
and hung on poles (b ripen ; produce, ten to twenu busliels per 
wre. Cress and white mtutsH sown at therate oTtwoor three 
gallons per acre in March ; leaped in .7uiy and thredied In the 
field t produce, eight to twenty bushels pvt acre. Wen sown 
among beans at the last hoeing in the bcgtiming of Ji^j : ten 
or twAvd lbs. of seed per acrej pulled When In oloom, which 
happena the second year, in .July, and tied in single hwtdftils 
to dry t when dry bound in bundles, wefohipg thiira IbO. ; sixty 
of these a load ; produce, (tons one balftoone and nhMf lora 
per aorat Son^tnes remains .lifstoeks dr banw for aewexal 



Bt>ox L 


AGEICUliTUEE OF ESSE X, 


ilS9 


TBted In tih« MitiBm pul of Hh oonatt* aov glvon vp; An( 
ettld*«ud on « lu9»K«l»iiaH! FwciSBlMBit 
9. Orais, . 

Hay dtlefty ymiddbe d in ^ manhea and the weald t pat- 
tures for dairying on every farm : liui no dairy flumu of any 
eitent in tlie county ; lands In Kent seldom changed finm 

K bm to arablet or the eontmiy. Hay making badiyeonducted 
moat parts ef tbe^otmty, owing to the scarcity of hands. 
In Thanet an^ast Kent lean shew and cattle btroughl in aid 
put on the nS^^as andmeatlows tUl fit for the hutdier. 

9. Gardena and Orchards. 

Near all the great towns a considerable portion of land de- 
voted to the cultlvatioil of vegetables ; at Deptford and ffoovea- 
end are whole fields of asiMraeus, ontons. eauUfiowers, Ac. ; 

f fields of from one to ten acres ca firuK 


at Maidstone^ many fleli . ^ 

trees; apples, cherries, and AlbertB, raised among hops, die 
culture or which causes the former to grow with great luxu- 
riance ; common pracUce to plant 800 nop hills, wn hllawts, 
and finty apple and cherry trees per acre: the hops stand twelve 
Tears, filberts thirty, and the apples and cherries an unknown 
length of time. Sometimes apples and chemes in alternate 
rows with two TOWS of filberts between ; filberts also raised 
among bopa without any other trees ; trees planted In bolos two 
feet square, and two spits deep ; pieces of rook taken out; trees 
•talked and their stems brushed over with lime and night soil, 
whldi it said to make them grow exceedingly. The goldw 
rennet apple and black heart cherries, when a few years planted, 
found to gum and die ; yet many old trees In full vigour i cher- 
ries do biml with land laid down m jpass , filberts answer on 
few soils ; best cider maker ihone of Maidstone, mixes all sorts 
of aiqiles ; golden pippin mokes good cider alone ; no occasion 
to watch the fermentation of cider in order to rack it off at 
any portirular time, as alleged In Herefordshire j eating apples 
sent to liondon by the hoys, and to the north ot England by 
the coal vessels. Fruit orchards considered the most valuable 
estates. Tithe on firuit 8«. per pound on sales. Cherries require 
a deep soil, and bear well for thirty years ; filberts a stony, 
ahattery, sandy loam, rather inferior ; they will not bear in 
rich toil : inrinripal hoii grounds about Canterbury and Maid- 
stone, on deep rich loam with a snltsuil of luniny brick earth ; 
produce two to fourteen or fifteen cwt. per acre; average 
seven cwt. 

10. JVoods and PUintationa. 

Principal produce hop poleb, fuel /husbandry wood, and some 
little for the dock yards; few artificial plantations. 

11. ImprooemetUs. 

Open drains made between flat ridges by dcepenlnir the fur- 
rows; turf and brushwood drains In use; chalk will answer 
when below the reach of frost ; sea beach and refbso bricks also 


usmL Seyiral windmilla which driye pnmpi to dfahl thgmdar 
front maesb lands, (fomc bqu dnained uadw tiia difoctim 
Elkltigton, and now good meadows. Sea-weedTiv^Mhiianutf ^ 
several thousand loads are sometimes throwxi nhofe Ity ontf 
Ude. and washed away by the next ; generally miked ^Ith a6ttie 
4lung. which it helps to rot ) sand spread on stifT tolla 
wiUiout btihg of any use; powdered kelp sown at llm nitd of 
twmty cwt. ^ acre on pasture, salntfoin, and ctor^r, without 
any perceptible benefit; weeding a gemsal uractleei coimif 
long notea for its dean crops of curn. Thlsuss in gr^ lands 
mown while In bloom never come up again. Some land in 
Thanet recently embanked from the sea ; luinir tiilify-sixfiHfi 
at base, nine iwt high, and three feet wide at top; base of 
outside angle twenty -two, of Inner elevtm feet. Borders of ilm 
Medway below llocnester offer great scope for embanking, and 
perhaps warping. 

l‘i. Live Stock. 

Neither a dairyliuf nor grazing county i Httio attention paid 
to the breed of cattle. Romney Marsh breed »f sheep remark- 
able for fatting early. Fine teams of heavy hovtot ke|it at a 
great expense. A few nbbit warrens ; the rabbits within tbeM 
few yean affected with the rot. Formerly many pigeons, now 
few; few poultry but for home consumption; few bc^ 

13. Rural Economy. 

Labour generally done by Job ; servantsi scarce, dear, and 
saui^. 

14. Political Economy. 

Roads gfiuorally good, formed of chalk and flints; or lime- 
stone ana gravel ; roads in the weald very bad for want of nia» 
terlals. As clay Is there abundant, if duty taken off bricks Uiev 
mfeht be burned on the spot and the roads paved ; 340 ,(Kn) 
will pave a road one mile lung aiul nine feet wide. No lumals, 
but one near Gravesend ; fain and weekly markets very nt;- 
murouB. Agricultural commerce of county conslsla chleHy in 
exporting cum to London markets. Manufactures iritlu^ 
At Down and Maidstone paper mills : at the Isle of Grain salf 
works ; in the Weald iron works ; and at Whltstable and Dept- 
ford copper works. Gunpowder made at Deptford ami Fever- 
sham; calicoes printed, and linens whitened, at Crnjfixrd. 
Poor well takm care of; cam from forty to sixty pounds per 
annum, by hop picking and other niml employments for thebr 
wives and clulilren. 

1.1. Miscellaneous Observations. 

.Kent Agricultural Roclety, established at Cmiterbiny in 
\vn, by Sir £. Knatcbbiill and F.^oneyman, Esq. Some 
potatoes dried on an oat kiln vere found to retain iltelr pro- 
perties during long voyages, os attested by letters from the nc- 
tualllng office. ~ 


7781. ESSEX, 942,720 equare acres, the greater {tart marshy grass lands near the Thames, and the rest 
arable lands of a mixed culture, chiefly of corn and herbage. It is an old cultivated county ; contains 
many small gardens and seed-farms near the towns, and is one of the few districts in the south-east of 
England where the pluugli is drawn by only two horses. {Young's Survey^ 1810. MarshaPa Review, 1818. 
Sfnith's Geological Map, 18^. Edin. Gax. 1827.) 

1. Geograjddcal State and drcumatances. wv good; some built on. » plan f.fe. JJM bL the ' 

r/imafe mild; north and east the prevailing winds, which ft Muinr 

them by building them cottogm and attaching gardens. 

4. Occupation. 

Some of the Largest forms in the kingdom ; so early asl7fS7 
Arthur Young found some at I300f and iiOOf. a year. J^ml 
Draybrook farms i 100 acres, fxird Pttre 14(>8. Many Cirmers 
men of Information, ingenuity, and exerdon. Tillies average 
4«. 9if. to fir. per acre when oonipoundeil for. Many forms 


bring blights to plants, i 

ague genc^ both in the high and low lands. 

SvU (ilino»t every when- a bwm, and more generally heavy 
tlian light. Generally well adapted for grass or com. 

Avryuce benutlAil about Hav. ring (Ilave a ring) from Rom- 
ford to l«rd tit. Vincent's and Lord Petre's, both fine seatv on 
the Stour ; also very hue trom .Shorbury to Harwich. 

Wirier abundant, in rivers, creeks, and springs, 

2. Stale qf Propei ty. 

” *-‘*s vary much in size from W. to S0,000f. a year : in no 
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s increasing. 
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county a greater population of small and nioderate-sivcd forms 
occupied by their owners. Managers <d' large estates sometimes 
attomws, capital for- 
981 mers, or tnri vote gentle- 

men. Far mem of ail 
sorts ; land held by for- 
meia on short leases, 
often at willitometimes 
7 on eight, ten, or twen- 
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Some 

garden forms neatly 

Wansteadoewofthe 
largest houses in the 
khigdom ; m Ifiibk 
uuUed down. Audly- 
^ liid well known. Misty 

fmi I ■ M ■ m Hall a most striking 
^ place. Gossfield and 

I'luimdon, the latter 
finely wooded the 
scientific Lord Petre. 
Maiuothers: butsome 
districts of the counqr 
with very few teais. 
Farm hopmsg^od^ut- 
buildings numetous 
and coonenlenl; ex- 
penrivailflt covers and 
banu. vottagei not 


years. The refl 

5. I?Mplemcnts. 

Ssvez plough, a large unwieldy implement, wim two wheels. 

A great varl^ of swing ploughs, ail bad compared with tlpe 
llotheram kind or Northumbmloud plougti. An iron road 
cleaning plough by Western ; a concave roller and scraper 
attochra, delineated in the report, Imt no reason given for tho 
shape. Many cultivators, icufllers 
Ac. detineHtod, and a 
donkey hoe. Some of Pasmore iif 
Doncaster’s thrcshlng-niills, and 
winnowing machines, in use. The 
Scotch earl, plough, and other 
Improvod Implements intaoduced 
by >Vustem. Flemish scythe 
tried, but found nut to answer ; 
dM not understand Its use. Pgi- 
tisen of Maldon has made aik inge- 
nious Improvement of the eoramon 
•owing basket ; he has made the bottom a wire sieve for sifting 
out the seeds of weeds in the motion of sowing, ami ailaoheu 
a cloth bag beneath for catching them. An ■nt-hiil machine. 
Good stiecbnoiu there of amateur Improvements on indpteiiionts. 

6. Enclosing. 

Essex for ages an enclosed county ; still some waste m on- 
cloee. Hedra broad and mixed plants, and with pollaid trees. 

7. Araole Lands. • ' 

Cultivated better than nine In ten of the olfcr ceuntlcs : 

plough with two horses or three horses abreast wittHnt a dri- 
ver ; ftllowB universal ; rotailone good > potateec rultlvatedte a 
great extent for the Jxmdon market. CairotoinvarioMpteon 
planted for leed three feet apart ; prodnee five or etat «wt. per 
acre, eometimas ten or twelve; rye-groM disliked genmai ; 
wire-worm conies after It, and Is sure to doitroy wheMt. Rape, 
ribwort fbr seed ; In a few parishee, Salntfoin-auc. 
coeds well on poor caleareoue adia; tome Jncetnei wire- 
worm often Injurioua to young wheat, after clover Ufys ; edUnK 
and treading loHens its eflecta; on struM soila slugF 
troublCMme. Famed for the excelknua oTlts wltoafe 
always obtains a high price in the Londtn markfh 
& Graaa Lands. . . . 

ExtensiTe mtualWB and saltdngs <oe salc-lsltds). 

9. Gardens and Orchards. 

Borne cherry ofthaida at Bonhafo; many 4pttnga wltliifiit 
gordene. * 
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STATISTICS OF AGRICULTURE* 


PartIV. 


10 . Wbods and Plmti^font. 

Piflj tlMOMind acre*, tihteflv twtuzal and omamontal acenorjr. 
8om« Ana old elms at Goufiird. At Balnt 0«yth the three 
oYldnal JLiomhHTdjr poidarR which fx>rd iiochford brought from 
Itinv aliout 17A8, and frohi which the greater part or those In 
the kiiwlom have |iren raised ; thev are seventy feet lilgh and 
seven f^t three inches In Circumference, Ave feet ft am tho 
around ; a I'ortugal laurel more than A Ay -two yards in dreum* 
fercnce, and a very large d'rbutus. The largeht abele trocs In 
England at Bellhousc, Aveloy: hirge elms; Lord I'etre has 
■oil] Uiirtien oaks for AGO/, at 13/. a load including top and 
hark. Oaks at Hatheld worth 100 guineiui each. HatAeld 
broail OHk celebrated, but now in ruins. An oak at Whnblidi 
increased in girth four and a half Inches in thirteen years ; a 
Lirth, two feet nine inches in the same time; the larch, how- 
ever, WAS younger. 

11. JVastes. 

Fifteen thousand acres j said that in James the First's time 
almost the whole ooupty was waste. ^ 

12. Improvements. 

A good (feal of dralniiig ; a machine in use like the Flemish 
moumeliriert {Jig 'i9.) for lowering the surfice of ploughed 
landa at those places where they intend making lio^ hirroa 
to c<unry oil' the water tro the rtguUr furrows. The di . . 
Ing wheel (397M.) in use, ii ‘Utor not mentioned. Chalk niueti 
used as a manure. 

1.‘J. Live Stock. 

Esse* never famous for this branch. The largest dairy 
farms at or near Kpplng, Aimoiis tor its butter and cream ; 
no (larticular sort of cows kept ; Tlerby and liCiLestersInre 
breras preferred, hut .'in v taken; fed on haturni and artiAcial 
grasses In sumnier, and nay and grains m winter . dairies built 
on the north sides of the Airm-nouscs ; milk kinil in trouglii 
lined with lead, which hold nine to ttii gallons or nulk, live to 
SIX Ini'hcs in depth. This In winter is skimmed tour, and in 
Buninicr two or lliree times, and the i-roHin, alter being kept 
three or four days, churned; milk given to liogs. A few cows 
kept for milk , In other plai for suckling calves, and feeding 
on the marshes. Western has the Anest swine in the county ; 
feeds them in what he t alls a hog ease . a cage winch eiroetuafly 

f irevents the animal from taking exercise. A hoi* half Lit put 
nto a case g.dns fifteen pounds a 'week. If well fi-u with barley 
meal and water. A miller, near Maldoii, has mode a treble 
vase on whiH;ls, to keep moving iibout on grass land, for i|*s 
im]nuvisncnt. A (lortalAe bridge, carried on a pair of wheels, 
for passing shoe]) over marsh lUbdies, in use by Vi'aketield ut 
Bouratiom* (.ffg. 98.3.) A decoy for ducks and othcT aquatic 


biitls In Menca Island, the lai^t In the eoOnty. per- 

•oQ that approochei a decoy taM a piece of lighted turriktui'k 
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on a Mblefoik In his hand, to prevent the ducks Arom smelling 
man. WiUiuut tills caution Iney will quit the pond. A decoy 
at Goldhangcr, at which one waggon load and two cart loads of 
dun birds were taken at one haul of the nets ; but the disturb- 
ance “o fiightimed such as escaped, that no more were taken 
that season. Seven fish ponds at Spalncs Hill for caiqi, tench, 
and cels. \. chain of ponds at Lugli's Priurv, lielonging to 
Guy's Hospital, ne.ir a mile hi len^, and occupying about 
thirty acres, once completely sluiced and cardUlly cultivated, 
now dry and nej^eoted. 

1 k Rut at Economy. 

Labour done generally by the piece. 

15. Political Economy. 

Ricids mostly good ; few canals ; various fairs ; and some 
catrle iniukcts. In the creeks of Crouch, Hlackwntcr, and 
other rivers and estii.irics, considerable quantities of oysters 
are de|)osited for breeding. The produce is afterwards dredged 
and de)K>MtKl at Wivcnhoo and othi'r plod's for fc'edliig. 
What arc called (^Chester oysters are fed there, and sent to 
Hainlmrgli, Flanders and France, in time of peace, as well as 
to lomdon. Oysters are also dredgcil on the llaippchirc coast, 
and fed In the Coin, or (hilc hestcr heels. N6 distinct account 
rf the oyster economy, however, is given in the re[>ort. There 
are salt-water ponds for various sorO, of sea fish in Foulness 
island, the fish ore caught in weirs on the extensive sandy 
coasts, and deposited, when plentiiiil, in thc'se ponds, whence 
they are dragged ibr with small net:., as wanted. 

Maniifitiiiiret of woollen have existed fromtime Immemorial 
in the county ; also of sacks, hop hags, calins's, b.ii/c, lime, 
hncks. Much haize niarle at Colchester, Coggeshafi, and 
other jilaccs, fur Hpaln. A society of agriculture at Chelmsford. 


7782, HKAtFORDSHIRE. A eurface of upwards of 400,000 acres, the north part forming a chalky 
ridge, which extends across the kingdom in this direction ; the gener.tl features arc rich, woody, and the 
agriculture various, chiefly tillage, the corn produced equal in quality to any in the kingdom. Eilis, a 
well known agricultural autlior, farmed in this county. {ffalkcr*s Repot t. 179.1 Arthur louna's Survey. 
107. Mat-share Jlcvtcw, ms ) 


1. Geographical Slate and Circumstances. 

CHmate, ary and hraltby. 

Sotl, chtelly loam and clayey loam, nixt chalk, and a small 
part bordering on MuUlh*sex gravel , vales, ru It sandy loams, 
chiefly under pasture, and wo«U very Iwautiful. Naturally 
liArren, but rendered fertile by careful cultivation. 

2. Property. 

Much divulcH, the county being a favourite one for wealthy 


years’ inirLhase less than freehold. 

'}. Butldines. 

Hathedd, C.’isniohiirv, Ashridge (partly also m Rucks), Gor- 
hamhiiry. Brocket, the Hoo, the tirove, Gilstonc, iVare Park, 
Ac. noble mansions. Brown's f.irm y.ird, at North Minis, 
one of the Ifst in the county. Immense turns at North 
Alims and Budfordliurv. Giittem to the eaves of farm buildings 
at Alkcnliain; wide fattening stalls, with conveniences tor 
giving hay, water, and oil-cake. Cottages seldom with land 
attuenevi. A moveable sheep-house at IJillhouse, a cumbrous 
expensive alfhlr, of which plans, sections, Ac. are given in the 
report. 

4. Occtepation. 

Farms small, largest fiOO acres ; many of the very small 
fanners who rent yQ. a year worse off th.in day lalumrers. ."sir 
John Sebright, of Tleachwood, a M'lentillc breeder, farms 700 
Urn'S, 300 of which arc In arable and well cultivated. The 
E.irl of Brhlgewatcr, at AshrUige, farms AGO acres, licsides the 
porkul IdSfracTes. The ManTuonesa of Sallsbuiy farms k'lO 
acres, besides the park of lOAU acres, and has mode many cu- 
rious experlnicnts; a prejudice against leases. 

5 Implements. 

Plough large and unwieldy, with two large wheel), the same 
as figured In old farming hooks 1.30 years ago. One or two 
threshing machlnea of Mciklc's kind. (,f7g. 984.) 

fJ: Entlttsures, 

Various, but still some commons and ojien fields . old fences 
of mutetl specie's; new ones of tboni; planting well under- 
stood, but the cut with the bill made in n direction downwards 
nistead of upwards, as in Berwii kshire, by which the stein 
throws out e^rvsh of small twigs at the wound, uistead of a 
Ibw strong hwthy tliools. 

7.< Arable Land. 

By far the greater part of the county In tillage ■ crops chiefly 
wbnit, bailey, and oats ; turnips and clover supposed to have 
beep IntrodMoed In the . lime of Oliver Cromwell depth of 


corn crops with Cooke's drill practised In various places. Water- 
cress for the I oiuloii maikel, tuKlvated m the streams at 
Rirkin.sns\vorth. Sixty at n*s of furze for fiiggots at Ashridge. 

8 Guns 

Quantity small, and ihlefly a yiarrow margin near Barnet, 



n tract on managing olay lands without iMted fallows, ploughs 
as deep as tlie shiplo will admit. Rotatloiis various, generally 
with B iiiik((d £uow, once in thrci>, five, or seven years, or 
ofteneP. Combing or ribbing In use In some places instead of 
drilling. Turhlps cultlvatm broad-cast, and veiy poor crops 
parodueed ; tho Inuroduftion oftandps in this county attributed 


inc.iduwg on the Htort. g 

9 Ot chords. 

Apples and cherries abound In the S.W. cbmer of the 
county on farms of from twenty to lifty acn-s. In ten veam 
after planting, cherry trees begin to lienr; produce till the 
twentieth year, six dozen pounds; when thll grown, fIflV 
dozen pounds; pnce, ten.|ience to three slilliingii a dozen. 
Csroon, fend omall black, the favourite sorts. Kentish will not 
tliiive liere. None of the apples for cldur: orchards kept lit 
gia.ss, but not mowed. 

10. Woods. 

The copse kind abomd In the northern and In many parts of 
the county t produce feggotwood and hurdles; cut attwiJve 
years; black willow, adi.and haeel, best for hurdles; alddra 


ploughing generally flmror five inches Greg, w^ baa wrlttw years; black willow, adi, and haeel, best for hurdles i alddra 
n tract on managing ol^ lands without Med fallows, plouglu bought bv lumen and jiatten-makers. Fine woods, natural 
asdtiep as Uwi st.iplo will admit. Rotations various, generally and artificial, at the Earl Clarendonli, the Grove, near 

with Wk numhoA f.iVAto. /amndk in Avo. nv bavm tfMra. nv a ^..l. ..a tm i JT . 


Cairrotiij 5tc. by tM Aiarcuiofieu on 

hcrciqpktinenu^fAnn, Good saintToln on the chalks. Bnlllfig 


Watford. A superb oak at P.-umhangiar, Earl Gowper's ; ’seven* 
(«en feet round iit five iVet iVom the gronnd MOall^ the arvat 
'"hU**®; **1? • soil ftrav^ly above, but, d^btlen, clay be- 
ioW, l^e timber in Moor FaA of great ont^ulty, and In a 
state of decay ; many immense pullu^t and, on Oie Whole, . 
one rf the ir ^est-llke pa^s nea?i^oa. Vast oaka and 
bmh« St Astiridge and Beeohwood. B^h easels thwe ; dse 
ce^rs and theoak, a>h, larch, spruce, and common ptoe eauwlK 

tenb BeeehBdld(otuiiSnrs,ehair-iiiakcrs,andforlMSr«litgvsa. 
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AGRICULTURE OF BUCKINGHAMSHIRE. 
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It Jmprovementi, 

tJitdemlralAififc elai by nnnMratti pwrtUel «iiti filled vhh 
•traw, wood, or i^e* oeneral: manuring woll uiulmlood) 
much brought from London of tort ; bones, toot, dioep 
trortem, ntjdH toll, uU-cakf diut, roKt, Inther clippings, fur* 
riert’ dippingt, hom-shavings, malt-dutt, luir, stick lotmckt. 
Top dmutigi more fluent than in any oilier < ount j. 
Chalk a eery cocDriton manure on olayey solh t bild on un* 
burned, and Jaft on the turiheo to bo piu verified by heal 'And 
rains, or fttwaad tha«e; tlien harrowed with a bush harrow, 
tu Mpread It, and pIuusthM in. Some irriKated meadows at 
Rlric mans worth and ofher plaoetj but the trequcncy of miHs 
is acaliuit the uraceas, % 

12. Live Stock. ’ 

it II the spare clover, hay, and straw carried to fiondon, a> d 
manure brought out In return. Sir J. Sebnght prefen, .Suf- 
folk cows and homes, and uses the Wiltshire sheep* A good 
many house lambs suikled about Itlrkinansworib, fivi with 
grains and malt'dust In winter. Folding sheep gcner.tliy ap- 
proved of. Sollinttuith clover and Uires cuuiiiiun. Grey works 
Sufibik oxen In namess four to a team. Hon. G. VTlIiers 
prefers the UlamorgaiuttUreoxen for work , and thinks stall-fed 


oxen can hardly be kept too warm ; rnAn olhtnko for flnUh- 
Ing to even thing else: Lady SaUslmry hw the wild hnsed of 
pigs, wlilcn bUon to torty-eight stone : fis^ on lettudos, which 
b found to answer well, htermson, the baiOBF^ bred a gar* 
deuer, which renden him a suiierlor cultivator of green crops. 
Lord Clarendon feeds deer (7373.) and sells th^. Poultry at 
the Grove kept In wheeled i-ooiw about twelve fret long and 
two and a half wide, boarded on one side and open on tlie 
other ; these are wheeled up and down the park, and a hoy at- 
tends them to keep away hawks. In (he iHMilUy-yard distinct 
houses for all sorts of fowls ; tlie roosts so contrived tliat they 
may not dung on one another. 

1.1. Jiural Economy. 

Ploughmen generally hhed by th« year. 

14. Voltttcal Economy. 

Good rood^i few mnnuftctures excepting plaiting straw, 
whirli is very general in the countv, esiieciafly about Dun- 
stable, 8t. Albans, Kedbiirn, &c. Weak wheat straw from 
chalky and uhite land, and such as grows under trees or near 
•hedges preferred The niaiters give from two-pcnco to four- 
pence a pound for it, and sort it themselves. Muoh malt mada 
about W are and Hertford fur tlie London murhet. 


llSS. DUCKINGHAMSHITIR 478,720 square acres of hilly surface, and chiefly of clayey nr loamy 
soil ; a considerable part chniky, and the agriculture 'nearly equally divided between tillage and grass. 
(Survey by St. John PriesU Secretory to the Norfolk Agricultural Society ^ 1810, Maleolrn't Survey ^ 1794. 
Marshals Review. 1818. Smith's Geologtcal Mapt 1820. Edin. Gax. 1827.) 


1 Geographical State and Circumstances. 

Ctimate, (Hild and windy on the Thiltem HilR 

Soil, chlelly cUy and chalk, with some gravelly loam ; 
Chiltems wholly chalk ; vales generally clay. 

Mtntralt. Some orhre, u'^esF in painting; a quarry of good 
marble at Newport, but texi deep to bo profitably Moiked; a 
freestone quaivy near OIney. 

Water. Numerous rivers and canals for sending produce to 
market, Imt ofren filled with wiMioa, bushes, und otlier ob- 
structions, which, after heavy rains, ociaslon iVequent floods 
a ** commisHlon of waters” proposed by the reporter as a re- 
medy. 

2 Property. 

Some large estates, ns Uiose of the Dukes of Bedford, Buck- 
ingham, he , : tenures wry various a description of lands 
here called yard lands (vtrga/o frrriv), which entitle the liolders 
to certain rights of common. 

.*5. Rwldmgs. 

Stowe, and Ashridge fthc latter paitiv In Herts), the first of 
Griwian, tlie other of Gothic art Viltccture, flie two noliUst 
mansions in the county. Tyrlngliam, Wytonilie Abbey, ike. 
also very c<kx 1 houses, and many others, some good farin- 
lioiiHts, and the dairies very clean and nttt, churning often 

J icrftirmed by horse machinery ; the churns of the Imrrel kind. 
Lord fhuTington haa built some giwd fa nu*rn-h, and tho 
Ihikeof Ihickingham some very (ompletc cow-houses. Drake 
has a good circular Pihcoti-house, with hnnk cells or lockers in 
rows, with shelves before for the pigeons to light upon; fre- 


quently white-washed, to keep them free from bugs. A foot- 
bridge at Fawley Court, moveable ii|ion two pivots nt Its ends, 
and being heavier on one side than the other, always bangs 
perpendicularly, excepting when any one walks upon its llgnt 
side, when the weight of the |>enion keejis it flat . hetice it 
admits the passage m men, liut not stork ■ cottages good, and 
mostly with gardens attui bed : some at Brickhill worse than 
piggeries. Sir J. J). King gives premiums for the best rultl- 
▼nied gardens ; also gives cTotliliig and other rewards for good 
Conduct in servitude. 

4 Occupation. 

Si/o ot farms moderate* number In the county 80.30: one 
of UMH) acres, one of 900, four or five between oOl) and 700 
acres, ten lietwiHfn 500 and OOO, twenty-four between 400 and 
JOO, and the rest from 400 down to ten acres j average, 179 
ntrea. Wesicar, of Uresluw, a cHcbrated grazier, oidinies 
OOO acres, of whii h only between sixty and seventy aremaole. 
Very tew lettscs, and those given w itii very ubLctionalili cove- 
nants. laml I 'iivingtoii and other more ^lightened pro- 
prietors graiit leases. ^ 

5. luipletnents. 

Swing ploughs and four horses in a line common. 

6 Enclosing. 

Has gone on rapidly ; old hedges mixed, and with many toh 
and oak ]HiI1ardH, 

7. Arabic Land. 

Hidges high, crooked, with waste spacos between, anmiid, or 
at tlie ends (Jig 985 ). Fallow in general every tiilrd yaBr,* 



most common rotation fallow, wheat, beans t chief grains, 
wheat and barley ; beans drilled onAaDd-hoed i some tuml|is 
on the light laiioa. 

8. Grass 

Pastures a prominent feature j those In the vale of Aylesbury, 
esfuicially thence to Bicester, very rich; aenerallv fi'd, but oc- 
cjulonally mown. Removing ant-hiila called banking, a piece 
of mana^mwit to which the renters of gran lands an gene- 
rally hound in their leases. They on? vemoved by skinning, 
gelding, or gutting, and kept down by rolling: thistles are 
spuddM ; size of gross fields from 80 to 300 aems. 
a Gardens and Orchards. • 

Few either worth notice*, cherries are grown at HaekweU 
Heath, for the London and Aylesbniy market- 
Woods and Plantations. 

Willow pollanls planted round the margins of fleldtu on loili 
■ultable for hiimlle wood. Birch, the most common timber, very 
abundant f dhlefly need for manufacturing choirs i woods epn- 
atanily frill of young plants from the mast, which grow up and 
luoceed thoK whl^ are MM ; thus the same timber on the 
same toll and twifacefoUigell AtBlwrdeloeiLa bmh saventy- 
flva fret from «IM giuuM, to the first bonj^ i oM and beech 
trees In AshHdge Iwk, oentainlng from three to tSx loads of 
tbnJMrt 'myibMheediaaatMlaMstdaij mast l^ecn to 


11. Improvements. 

Draining rniu h wanted ; welt performed on some bogs on the 
Duke of Buckhighatn’s estates by dlgfpng a well and boring 
in the bottom till the spring was tappM, and then leading it off 
in nn undcrdraln ; paring and burning in general use for 
bringing grass land to illlii^*. chalk much used as a manure, 
sixty or hcvcnty lowis per acre, once in twenty -one years, or 
forty once in twelve years ; allowed to lie on tlieAirfoeU for one 
winter at least Iwfore being ploughed in. Only one instance of 
irrigation worth notice, which it at Cheynles, by a tenant of the 
Duke of Bedford. 

10. Livestock. 

Cattle keiif chiefiy for beef and butter, seldom fbr cheese or 
work i Hereford oxm preferred, and next the Devon ; Holder- 
nras cows for the clBry ; some prefer the long horned J.an.. 
caster, and others tho Sulfblk j many of the HoJdemeu tw^ 
After Mng kept a few yean, are sold to the Loqdnf cow- 
keepen: men are conerally the milkers: only one mstanc-d 
found or women poifonning that dper|tlon. Karl of Bridge- 
water keeps eight teams of Welsh, one of Sussex, and on« of 
Durham oxen, :dl yoked ns iHmes : five used In (he cart, and 
four in a plough: a few othor gentlemen have ox teams j catile: 
generally nd otr in summer ; cows kept during wln^ir fed on 
hay, and oU-cake; Uttto herbage gr In uie j ihUh 
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fenWAlly k«|»f li| flat Tuaels of lead} some '4rQ<ideii tr^t 
tIniiMl. tai'Mi skimmed drerj nrdte houik; in some ftw 
teMM three dmM a dav ; cream from Arm twe sklmmtnus krpt 

y itamt the third saimmtnir inajeea what !■ oalletT atbac- 
IrattcK I relinmlng dish, if dni cirmlarf a foot In diameter, with 
helm In it, and a handle vpon the top of it } bntter mode twice 
a week. In chum* of the barrel kind, usually turned by a horse; 
time allowed for the butter to come, an hoar and a half; butter 
made up In lumps of two pounds each, and sent to l^don In 
square flat bahkeja, eleven inches deep, holdliw flwm thirty -six 
ta> lltO pounds. They have each on three of diHr sides throe 
marks, the nuinijer of pounds the basket holds; a tetter, 
denotang the fhnner's name from whom It is received, and the 
name and residence of the oacrier. The Imskets and batter 
cloths are the proficrty of the carrier ; all that the farmer has 
to do is, to carry Ids buttei to the nearest point where the car- 
rier iMsses, and to make his agreement witii his butter-fac tor 
In iiondon, and receive monthly, or otherwise, tlic ]ia>incnt. 
Quantity of butter made six pounds per cow per week, at an 
average, when in good keep, and not nearly Ary. Calves ge- • 
nerallv sold to siiekTers; a few suckled In the county, and a lew 
brought up aa stock. 

Sh^. €ttltare directed to the fiittening of lambs, and the 
Inrceds prefaT iHd ire tiic Dorset, and next the Gloucester and 
Iferkshue. 

Horte^ iiencrally soiled ( five or six put to a plougli in many 
places, sod never iMi than three. A team of asses kept by 
the Duke of nuckingham for the use of his garden t many 
useil at the potteries at Araenham. 

Ifars, an ImporUnt article on i 

the dairies i breed tM Berkshire, and next, the Chinese and 
Suffolk. 

DucJktf a material article at Aylesbniy and places adjacent ; 
breed white, and of an early nature. They are bred ami 
hrougfat np by poor people, and sent to lamdon by thi‘ weekly 
carriers. One poor man had before his door a small pit of 
water, about three yards long and one yard broad . at two 
romerti of this pit are plat:es of shelter for the du« ks, tiiatchcd 
with straw ; at night the ducks are taken btto a house. In 
one room lielanelng to this man (the only room he had to live 
In) were on the l4tn of January, 180K, ducks of three growths, 
fattening for ‘"the London market; at one corner, aliout 


■eve nt ee n or el/^teen, four weeks qfd t at aneth« tmmgr, a 
brood a fortnfgnc old ; and at a third oOimer a hrobd a week 
old. Ducks idx weeks old wild at that time for twelve shllllni|» 
a couple. Besides the above, there are oilunr persona who 
breed many more duefca than the person now mentioned, and, 
as for at It was {lOBslbie to discover, this person sends 400 ducks 
in a year to London. .Allowing, then, forty persons tp send 
only ns many, at an average of live shlVUngs iwr duck, the 
retf rn of ducks from Aylesbury alone will ainount to 4000/. 
per annum. This return has been mHKnifled Inro 20,000/. per 
annum. 

13. Political Economy. 

By c-il ads extremely bad and dangerous ; dlflicult to lip dly. 
covered from mere dnfit wavs ; tumpike'Toads, dot to be com- 
mended ; canals various and useful ; iproln Sent to London at 
two shillings per quarter. Box clulis generally establUlied fot 
the poor ; no agricultural society in Bucks, Principal inanu 
factiirt« paper and lace. 

1'^. Miscellaneous. 

In calculating the number of orres, Priest the Reporter tried 
the mode, first shown by the Bishop of LlandalT, of weighing 
the .purlloti of paper containing the map ; he next took an 
exact copy < . I Gary's map upon ]>H|)er, by tracing its outline, 
after the map was ^trained upon a canvass blind at a window. 
This copy was t ut out with ^at exactness by a sliurp pointed 
knife, and then divided int.; pieces, which were so neatly laid 
together, as to (l>rrn a nght-Jiii»v]lw paridlelograin : another 
piece of paper was cut info the ro.'in of bn aiwunied parallel* 
ogram longer than necessary, upon which the piaoes of the 
copy were laid, and cemented by gum* water, so as to fill all 
parts of a right-angled parallulograin shorter than that as* 
sumed) the dltference between the assumed paraUelograoi 
and that formed tiy the pieces of the copy of the map, was ac- 
curately moaHured and subtracted from the asiiiiiuea paralld- 
iwam, and the remainder gave 391,040 acres, the measure of 
the number of ai ris In Bucks. Thus then we have tlie num- 
ber of acres taken from Cary’s map, by weight 396,013, by 
measure, 391,040. b'roin which, if we take an average, wo 
shall probably state it as accurately ss it can bc found to be, 
statute acres ; whiph, for the sake of round numbers, 
we will call 393,600 statute acres. 


7784c BEDFOIIDSHIREI An irregular parallelogram of 290,000 acres, not much varied in surface, 
and for the most partvOf a clayey soil The agriciilture chiefly directed to the raising of wheat, barley 
and beans, but of an inferior description in many respects. Little pasturage ; scarcely any market orchards, 
but good vegetable gardens estabhslied at Sandy, on the oast of the county, from time immemorial. Great 
exertions mf|Ue in every department of culture by the late and present Duke of Bedford, by whom were 
employed m^y valuable men in conducting improvements, as Farey, Smith, Salmon, and Pontey. A 
valuable set of experiments on grasses, conducted by Sinclair under the direction of the present Duke. 
(^one*s Bedfordshire^ 1794. Batchelor's Bedfoi‘dshtre, 1808. Marshal's RevkiCt 1818. Smith's Geological 

Mapt 1820.) 

. 1. Geographical State and Circumstances. ‘ springs. 

Cthnaiat ralld, genial, and fovourahle to the growth of ve- ' roper ty. 

Bctables; rather biter than Heitfurdbhire ; iwevnlent winds , of Bedford’s cstato the Urgevt, next I/ortl St.John’s 

S.W. ; coldest winds N.E. 1 and Whitbread’s united rental esiTniatctl at 40,000/. 

io//, chiefly clay, next sand, and lastly In the southern ex* I Kifoie managers att< lejs and cuiibiderdble flirineib. 
tmnity embracing Herts, chalk. Some of the sands groy silts, 3 Buildings. 

and producing nothing Imt heath, others more loam), as about Several fhrrn-hou' ..j foimcrly the scats of gentlemen 

Sandy, whicJi Is su]qKWed to contain the best gardim-ground In ho farmeil their own est Ucs. F inn Imnsi-i in general badly 

the county. situated, seldom at the centre of tlie f.trms to whkli they 

Afincraif, some ironstone; t.. .> abounding with cornua belong, and generally consist of pii'ceineal cnTtions Framis, 

loins and other shells, petrihed wood, gryphites belem- Duke of Bedford, erc?cled «n octagonal farm house, on a most 
; fret stone, chiefly lime, at Tatlernhoe* commodious plan. (.^'.966.) Dn the ground floor it con- 



tained « largo kitchen (a), bake and hrewhooae, and wafh- beer and ato cellar under. On Uie first floor were live, and on 
house (b), aball iqr niaaier’s room, with a odlar under (c), a the second (Jfo. 987.) two good bed-rooms. I’he expense of this 
good periour ( J), a dairy (e), besldea^ pantry (/),€loae(a, and bouse on the octagonal plan was 6711. | had H been built in the 
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on » square plan ibnits a house moafe convenient for ulacinc 
ftirtaiture {J^- 988.) Wattle and dab, thjtt 1$# clay plasterM 
on hedffe-«)Mrk of tplinteni> or on wood friune«woirk, and also 
the 7*iV manner df clay-working In use In some placcst both 
for ftvm-houies and cptugea. Iw walla found warmer and 
chefqier than any other, and when whitewashed said to make 
sood cottage waua. « 

4. Occupation. 

Many farms of fVom SOO to SOO acres; ayeraae IdO acres; 
Duke w Hedford’s farms generally of die nverago size.k Farm- 
en much Improved by the example of Wobum and^he an- 
nual meetings. The experiments made Iqr 
Francis Duke of Bedford were to asrertaln 
the quantities of hay consumed by working 
oxen ; comparison between large and small 
cattle os to food; comuarative value of 
dlllinent foods, dec. Tithes mostly In lay 
hamh ; farms held generally from year to 
year, some on leases of fourteen or twenty- 
one years. 

5. Implements. 

Plough of the swing kind, with a wooden 
board and a wedge nailed on as a mould 
board, one flxrd handle, and a loose one BS3|i^ 

called a plough stnf% the whole singularly ^ (iHlIli ((ti 

rude, though m gener.d use throughout the Mm 

county, impro^ forms nf all machines Ul |ihH M 

Introduced by the Duke Of Bedford's North- KnlUHH nilM 

umbrlan muiagcr, Mr. Wilson, and other Hrg 

enlightened men. A good straw cutter jBIHIHIII M 

winnowing machine, a hay tedder, and al!>a Mini i if it i 

an excdicnt weighing machine. Invented 
by the late Mr. Salmon, an engineer of gc- '"■i.ii., - 

tuus, resident on the Duke's estate, and em- 
ployed by him as an agent. 

6. Enclosing. 

Formerly tlirce fourths of the county unenclosed, now chiefly 
enclosed. 

7. Arable Land wretchedly ploughed. 

Fallows, which occur on the claja generally once in three 
years, botfly worked. Usual crops are fallow, wheat, beans, 
or follow, barley, beans ; turnips common on the sands and 
chalks, sown broad'c ast, and hand-hoed. Chiccory was tried 
hy the Duke of Bedfonf, who found it yielil ample produce, 
had twelve acres which, in 1797, kept six sheep per acre from 
the second week In April till Michadmas; four and a half kept 
ten sheep an acre fmm the second week in April till k‘2d July, 
and then seven per acre to end of October, blieep thrive well 
and fVee ftoni diseases. 

8. Grass Land. 

Of von limited extent, and in many places covered with 
scdjn (C&rex), and ant-hills. 

9. Gardais and Orchards. 

Gardena of Sandy and Girtfaid long celebrated for the ex- 


md abundance of, their cnbnqy vegcUblM. 
deep sand, of a yellowish brown colour; produeu seas, beemi 
Qttcuraliocs, potatoes, panneiMi, and carrots, xedishM, eaUxue 
plants, ami tumiiis, sent to market in aU ^reetlone to the 
Olstanco of sixty miles. Cucumber chiefly to London, era 
sold at ten and twenty thilUngs a bushel for pickliii;^ Orph'* 
ards small. Potatoes, gcxMbmlcsi, and other sniiul ftiuti 
grown In oMtage gaidenj- 

10 . Woods und Plantations* 

About 7000 aorer, situated on Uie slopes of hllb on ooU 
marly clays. Vsrloiia new jilantaUons fonned by ^ ptledpal 
pruprletcwa, capeclaliy the Duke of fiedfiwd. Furxe grown oa 
some of tlMi sandy liills, for bunUng Ibue. Some fine trees dT 
the silver fir, and others of the genus l^nus at Woburn^ 


planted under the direction of the eelebrafed Miller | a flue 
beech, figured by Fontey In his Porett Pntntr. 

11. Wastes. 

Four thousand acres of chalky down at Dunstable, not much 
any where else. 

12. Improvements. 

A good deal drained, espeelidly bogs. Elklnoton's mode laid 
to have been tried with very partial success. Bosh and straw- 
draining attempted on the cla>ey soils, and the mole phiugh a 
good dc.il used In the furrows* IrrlgaUon inaroduced by the 
Duke of Bedford; and various examples ai^rto be found In 
flitrerent parishes on his Grace’s estates. Feat la used as ftiel, 
and also burned for the ashes as a manure ; ample experi- 
ments made on momires, by Dr. Cartwright, at W«mm ; but 
no sgriLiiliural experiments on a small scale can bedepssulail 
on. The dairy at Woburn (fig, 989.) Is a fanciful struc- 
ture In Uie Chinese style; but the plan and arxangement 
is not well calculated fttr keeping milk and butter cool and 




la Livestock. ^ , z . 


tnguilma)B«h«re they food. Tnrkays and pigeons kerf b«f«e 
thS endEoeuw in varhnis places, but now much on tbodoobne. 
Bern kept hy • As* cettagm and small fonnen- 
U. Ewrui Economy. ^ 

Husbandip iMlsinMi geaasMlily parfotmed by d«y lahaum ; 
though, flo matt laige ftrmt kliufiekeeper, cowk«a|br,.sheii- 
heidr*^ UiA laaidybeA by the year. 

' 15 .P 4 dM I Economy. 

Almflstallil cmuxesMla, and many of the mein roods, very 
lNS,™£d Coual pasees'thNUgh a part of Uio 


eeuBty, and Is vary tueftil t fain and markets vsgioos ; jnaiui- 
factum chiefly Ulaiang of straw and lacei children of^tenor 
twelve yews oT age acquire tho art of plaiting, while dsyir 
mothers sort and bleacn tlie straw. Laoemoklng a mote 
sedentary employment, and the women and chHdren genetg|ly 
appear sickly^ There are schooi-misiresses for teaching bmh 
stnw plaltintfand lace.making. B«i;dn to, learn teiiiakeiaceel 
six or seven years of agp; do little good fortworasn, eaten years 
earn two shillings a week, at sixteen as mudi as can be mode 
by the business, or nearly six thiUings a week; work in sum- 
mer from six o'clock In the morning till sunset, and i^Jnler 
foem nine till eleven at night ; mold servanfei soMree in conae- 
butgoor rat^k^down. SoiAeruili mats made nOar 

BtdSbrd HouM of IndMttry,^** The poor In the hoqae are 
employed In the following manner : A manufactura of coana 
baixe nunisbes employment for all the bays Ave yaafo sf age, 
awi some Of the men; the remalnli^ part oftBenicttcultivata 
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an acre and n half ef Rardm-itround. and weed and keep hi 
order twentjr-fii'e ocreo of sward lana altoehed to the houM*. 
The old women spin flax to make linen for the lue of (he 
family { the other women (exclusive of those enn^ Irt domes* 
tto coneemii}, and aJrts above six yean old, make thread iace. 
One-sixth of the eamln/^ t£ the poor b paid weekly to those 
who work, by way of fatuity. The Governor of the House of 
Industry adds, ina|me above employments have answered 
the most sanguine expectations of the directon of tlie estab- 
llsliment." 

Many usoftil benefit clubs- 

16. Obstacles to Improvement. 

Wont of knowledge and leases. Mice generally destroyed by 


nmfcttional rat catchers f some fkrmers keep ftfTreis fbr therats. 
lairks destroy a great deal ef new sown wheaU They« with 
otiiia- birds, arc very abundant In Hedfordhlilvc, especialb about 
Dunstable, where they ore caught in in quahtlties for 

the I-ondon market* wire-worms supposeo to be increased by 
artificial grastCii. 

17. Miscellaneous. 

Jtn agricultural society founded by th^Duke of Bedford in 
1801 ; vanous premiums ollbrcd and jiiiid, to the extent of 
lUOi. a ye<ir in some years. Cheap ^lublicsiiioitt on agrirul- 
ture, it is thought, would be a considerable means of im- 
pruremont. 

f 


7785. HUNTINGDONSHIRE. A dull flat surface of above 200,000 acres; till Edward the First’s 
time one continued forest 'I'he name of tlic county is said to be derived from the facility it aflbrdcd for 
hunting. The soli is almost uniformiy good, but injured by water; it is chiefly under tillage, but 
remarkable fur no excellence in agriculture. Rape-seed and mustard arc more cultivated than in most 
other counties, and timber more rare. {Stow*s Uu^f^t^nedonshlre^ 1795. Matwcllf 1795. Farkinsont 1811. 
Marshals Review^ 1813. Smith’s Geological Map, 1821. Rdin. Gaz. 1827 ) 


1. Geographical State and Circumstances. 

VHmiiB. toleiablv healthv. oori'sidn'ing th<it tlic vast , . . 

part supplied by water from 

sprlnm. 

vViiM. Ix>am prevalent but the county every where spotted 
with roundish iwtchus or clay, sand, iniirl, ft-n, moor, or lakes, 
which, in the map of soils aniu'xcd to Parkinson's Report, as- 
feuinm a very singular apiiearance. 

fViiter chiefly supplied from ponds ; Ouse and None the only 
rivers; the meres are natural poiida, surroiindvd by rttKls and 
other aqu.iiic plants, and a considerable rone of inarch or licig, 
aocoTcling M the sod mav be loam or sand. AVhittlesea Mere 
contains 1570 acres, but is not above two feet deep. It abounds 
with tlfah and wild fowl. 

2. State qf Propel tu. 

Old enclosed lands in the hands of a fow proprietors; half 
tbc county freehold, tlie remainder almost all copyhold. 

5 Buildings. 

Farm-houses very Inconveniently situated, jiartly owing to 
the want of high and dry sites on centiul parts of farms . some 
good cottages lately erected as the only means of relainiiigform 
servants tor any length iA time with the same master. 

4. Occupation. ^ 

Many large farms, though small ones predornli , leases 
frequ^t ; tithe in kind. 

5. implements. 

Plough, with aie handle, originally from Holland; one wheel, 
a rIrciiTar plate of iron which Is kejit sharp, acts as a coulter. 

6. Tillage. 

Plough, with a pair of horws, or three abreast ; two crops 
and a lalluw the common rotation ; rhiiT i rops, wheat, oats, 
and beans ; rape sown on the tens ; lands either once ploughed 
out of gross, or pared and burned ; also on nplands ; iitanured 
and treatra as turnips ; seed lhr4v.hed In the held : straw 
gonorally biini«d,or u(«d for yard tenues , wheat succeeds well 


after rajie: hemp sown In a fow places; mustard niltivated 
with great ceas sometimes pays 4u/. an acre on land worth 
not more tlioii .'>0/ . but very uncertain. Parkinson tliiiika 
hemp, Hax, rape-seed, .ind mustard, should be eiK.ouriqted, as 
they enrich the farmer, and aie all good pre)>aratives for 
wheat. The only way, he B&yv, to enrich the soil, is to enrich 
the tanner first. 

7. Grass. 

Some good meadows on the Ouse and Nene ; the pastures 
ho nimolo from the farm buildings, but are In general rich, 
though neglected ; require to be pared and burned, ami 
brought untler uration. 

8 Woods anti Plantations. 

A good many pollard willows in the fens, and somo osier 
plantations. 

9. Improvements. 

Great want of a gem>r.il county drainage, such as that of the 
Bedford level, in the adjoining counties of Lincoln, Cambridge, 
and Northampton. I'iie advaiitagisi of such a drainage Is nhly 
iwinted out liy Parkinson Binbarkmentu very extciiKlve, and 
the soil Ixnng in general a loose porous sand, putldlo walls are 
gcniTally made in the middle of tlic mound. 

10 T.ive Stock. 

Stilton rhceHt>,now chiefly made at Little Daltw, {n Lrlcester- 
shire; is no longer made at Stilton, though it ts BU|iposed tu 
have been ori^nally inude there about 17!f0 ; or, accoidbig to 
sonic, by a Mn. Orton, m 17.^0. A good many horses brud, 
and a mixture of l.inroln and Leicester; folding sheep much 
practised. No fewer tlinn 271 pigeon-houses In this county, 
and a few bees ; one genUeiuan cultivates rabbits. 

II. Political Economy. 

Bad roads ; a lace manufactory at Klmholton ; a papiAr mill 
atSt. NooU; two sacking manuFaciones at Btandgrouiid ; an 
agncultural sot icty at Kliuboltun. 


7786. CAMBRIDGE-SHIRE, A flat or little varied surface of 437,040 acres, generally of good soil, 
and having about one third under tillage; rcinarkfiblc only for the extent of its fen lands, and their 
einbankmetit and drainage, both very imperfect. The valley watered by the Cam is called the Dairies, 
being almost entirely appropriated to dairy farms. Horses arc a good deal bred in the county, and also 
pigeonj. {Vancouver’s CambridgeshireyXi’iib. Gooche’s Cambridgeshire, 1807. Marshal’s He view, Ibid. 
Edm Gaz. 1827.) 


1. Geographical State and Circumstances. 

CJtmate. On the uplands dry and hoallhy, but m the fens 
the contrary ; there the Inhabitants sutler most when the fens 
are driest. Agnes have somewhat dimhiiBlied since the fens 
began to be better dr.ilned. 

Smh arc very Irregularlv distributed ; loam, clay, and rich 
black earth cfiflend tnemwlvcs in irregular mosses, and nearly 
of the same extent. The soil of the fens, is rich, black and 
dee^i, and may oivupy a third of the whole surf.icc. The rich 
marshes h. the vlrmlty of Wlsbench consist of a mixture of 
sand and clBy,of sill, asea-sand, finely ptaverised by the action 
of the waves; and the uplands loosuit of chalk, gravel, loam, 
and tender clay. There are no minerals. 

Jlivert. The Onse, the GranU or Cam, Tlio Ouse and 
Nenc also ctom part of the county, and the old and new Bed- 
ford rivers. All Oieseare navigable for barges, and are kept 

K in frosty weather bv ice boats, drawn down the stream by 
i horses, four on cacti sule. 

'2. Estates. 

Vary much In size. Those of Lord Hardwlcke. Duke of 
Bedford, Duke of Rutland, Sir H. I’ejion, and a'hor|>c, are 
the largM ; greatest part of ihe county in estates of from 200f. 
to 5flOL and lOOCV. per annum ; many from 20/. to 50/. . 'd 
cren 4U0/. a year, occupied by their ownen ; tenures of all 
aurU, and a varied of college-land tenures. 

5. Buildings. 

Farra-^botues and preinisM bi general bod and Inconvenient ; 
lath And plaster, or clav and wattle, the common in.it«niRls, and 
clunrK er clay walls Jn general use. Jenyns, of Bottuham, 
has adopted Arthur Voun^s plan of building stacks on frames, 
which rpn on an Iron railway, and are pulled uito the bam, 
whire thky me forked on to the platform of the threshing 
mhobine. Cntages wretoheilly bad,'' except a few built by 
Iowa Hardwlokc, and soip* wth4jr gentlemen. 

4 . Occupation. 

FUms from 20 to lOOsarmi many from 100 to 1000, butfew 
exceed the latter number i tithes taken mklnd Ip many places. 
A Implements. 

Ploughs, with a diom Ivon wheel, orlunnine ooBltrr, as in 
Pfimtlngdonshire. SbqA>cTd, of Chippenham, hat invented a 
virt^ of implements. Some thresning machines, and the 
best Lothian Implements, at Ixnrd HardwiLke's. The Ely 
btar rUUe Is on iron roller, with a numtier of pieces of Iron like 
smsll spaste Axed Inw it. It is osed In (he fenny districts for 
ettCtlngnp the weeds, which choke up the slow ronnlng rivers. 
The horses walk alangjht bank, and draw It several times up 
and down the river. The wends are thus rooted up, and car- 
ried down thsi ijweam by the first flood. 


6. Arable Land. 

Ploughed and rultirated in gencril as In Huntingdonshire; 
hemp IS cuUlvAteit more extensively ; flax Is grown, and mus- 
tard, near Wisbcach and Outwcll ; a few lentils, os in Hun. 
tlngdnnslurp, but arc cunsulured of lesH ruluu than tares. The 
reporter says, a second crop of miiHtard is oblniricd by wh.’it 
shells from tlie first, and that rxustard springs up In land Where 
it has not been cultivated for upwards of a century. IVoad it 
In cultivation, and for every forty acres a wood mill, it Is said, 
is rc<iuired. No crop pays equal to the reed, whloii requires 
no culture but cutting and bunching; owjug to the Improve- 
inent of the fens, tln^ are now benimlng scarce. VVhlteSeOd 
(IHir amidtira), or fen hay, Is produced on many parts of the 
ti-n lands, and even on such parts lu have been dug for peat. 
The land is Inundated till the crcqi .ipiicars above the water, 
and then, wherever It r.m be effocted, it is let off, in other 
cases the grass grows in a great height In the water, is mown 
twice In the season, and onen produces two tons per acre each 
t'me. Ihe bay Is esteemed valuable for cows; canung them 
to produce rnncli milk, and, it Is said, giving Ihe particular 
flavour to Cotq'iiham clicese. 

7. Grass Lands. 

Extensive ; scene under no management, and ef little value; 
others very producUve, both as hav and feeding lands. In 
the district called the \V><ib, they will carry from one to two 
buUuoks, and from five to twelve sheep per ooke fed the 
greater part of the year. 

8. Gardens and Orchards. 

Good market and fruit gardens at Ely, fiohant, Wbbsai'h, 
See. which supply Lynn and various places, by water carriage, 
wHh apples, cherries, and vegetables. 

9. Woods and Plantations. 

Some young plontailoiu. The Rev. G. Jenyns, of Boltisi. 
ham, ** does not cot off the tap root* of oaks In the osui/ 
manner, and finds they thrive foster." (That he is mistaken, 
see 3827.) Osiers are grown ht various placss fbr the basksl 
makers, and foimd to pay as well os any crop, 

10. Wastes and unimproved Fen* 

In 1794, 158,000 acres. 

11. Improvements. 

In no part of the island draining and embanking so nipeh 
wanted as In the fens ef this county. 

TA« Jbrmsr sfo/e ^ihej^ /oiu/keand thehr d^pradaUen to their 
present st^, ts dven at length in 2he repo ~ ‘ ~ 

pamphlet by Lorn Hardwlcke. It was the o 
(s cumnuasloiier of seven in the relgh of Jai 
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^ , , — «nd verv 

M to tile lnh«|iH«nta, and yleldccl touch reikf to the 

li^ 1» time iit ftrcai driM^te.” Bit \V. U 

( who wee bora Iwdi tad died IQ6G) wm of the Mmc opinion, 
eddiitf M c probf. " ihot Kteat nuinbert of timber (r«ea (oaka« 
flnf &&) iormerly grew thercj ab Id plain from mtaj iieliid 
found in ditainK canala and dralm. Mine of them serered from 
their rodte. the roots AtadinK aa ^«y grewj In firm earth, beiinr 
the moor." * 

On deepening the diaffnci of Wlsbeach riror, in 1636, tlie 
workmen, at ^ht foot lielow the tlien boitoin, discovered a 
second bottom, wblch was stony, with seven boats lytne In It, 
covered with silt. And at Whittlesoa, on digftinu throi^h the 
moor ateieht feet devp, a perfect soil was founawlth swards 
of praia i^tig on It, as they were st Arst mown. Henry of 
HnnUitgdon (who lived In the reign of Stephen, 1136,) de- 
scribed Uds finny country *' us pleasant and agreeable to the 
eye, watered by many riven which run througli it, diverslAed 
by many laruo and small lakes, and adorned ny many woods 
and islands." And William of Molmsbury (who lived In tho 
Arst year of Hemy Hm 1164) has painted the state of the 
land round lliomey In llie most glowing t olours : he suys. “ it 
is a very paradise, In pleasure and delight It resembles heaven 
itself; the very marshes nbouiullnc in (roes, whine length 
without knots do emulate the stars." ** 'I'he plain there Is as 
level as the seo, which, with the Aourlslung of the grass, 
allureth the eye ; in some ports there are aiiple-trecs, m others 
vines." It appears then, on the authority ot the auAuirs 
quoted, that the fens were fonuerly wood and posture. The 
engineers were of opinion that the country in question, far* 
raerly me.tdow and wood, now fen, became so troni ]iartiat 
einbaiikmeuu preventing the waters irom the upiamh going 
to tlie sea by their naturm outfalls: want of profier and sufB- 
cient drains to convey t)io>e waters Into the Ouse: neglect of 
such drains ns were made for that purptise, and that tlieso 
evils increased honi the not embanking the river tUise, and the 
erection of sluices across it preventing the Hux and reflu' 

.L- vfideiiing and deepening, wher ited, 

' ’ ?els, 1 -teds, &c. 


J’hi firtl aiirmpt at draitunff onw fMrt of the frni appears to 
have bwn made in die time of Edward 1. &r ) ; many 

others with various success followed. The famous .lotin of 
Uaurit (or (ihent, wlio died in and Afargarot, Countess 

of Ulchrnond, were amongst the clraiulng adventurers, but 
tioiigh, in his addition to Camden, says ** lliu reign of Eliza- 
both may lie properly (ixcsl on as the i>eri<xl when the level 
began to become immc'tliatcly u public cicsc. Many plans 
proposed and aliaruloiied between that timo and 1(134, when 
King Charles I . granted a charter of inr< > F 

“ *en gentleiv entunrs 

thM'they should have granted to them, as a rt'cnniiiensc, 
96,0(H) acTes (about one third of the level). In Ibti), tins 
charter was conArmed to William Earl of Hedtord, and Ins 
associates, hy the Convention I'arliarnent , and in 166.3, the 
level being declared completely drained, the <J6,(XjO acres were 
conveyed to the adventurers, who had expended 4U(),0(iO/., 
wbicli is almost 4/. 4«. per aeve on the ')6,(KK) acres, and nlmut 
1/. 8«. on the whole breadth. If the whole levi 1 contain ‘V86,(XM) 
acres, and it is gcniTHlIy supposed to contain 3(XI,U00 acres. 
In lC(il,the corooratloii called " Conservators ot the great 
level of tlie fens" was estalilislied. Tills body was cin)powcn d 


to levy toxes on the 96, (KM) acres, to defray whatever expenses 
might arise in ilieir preservation , but only H.3,(»00 anus were 
vested in the corporation, in trust for the Earl of Itcdfiird and 


Ills associates ; the remaining ISi,0()UMere allotted, ll),<)U((to 
tile King, Olid 2000 to tiie Kail of I’ortland. At imt the levy 
was an equal acre tax , but upon its being deemed uniust, a 
gradual one was adopted, which is now acted upon. In the 
year 1()97, the DetUurd level was divided into three districts, 
north, middle, and soutli : having one surveyor for each of the 
former, and two for ilie latter. In 1763, the north level wqs 
Mparatid. by act of iiarlioment from the rest. In addition to 
the iniblio acta obtained tor drolnii 


ones have been granted, 


Jning the fens, several private 
for draining separate dlslrlctH with 
' which. Olid the vast sums ex- 


tbdr limits, notwithstanding^ — , 

pended, much rumains to he done ; a great part of the fens la 
now ( ISOG) in danger of inundation : tliis lalomity has visited 
them many tiroes, producing effects distressing and extensive 
beyond conception, indeed many liundrod aires of valuable 
land now drowned, the misfortune aggravated by the proprie- 
tors being obliged to continue to ]iay a heavy tax, notwith- 
Stonding the loss of their land." 

The uderlor drainage qf the fine is perfonned in most places 
by windmills, which ate very uncertain in their efTects. Sieain 
has been trira. and ttiere con be no doubt would be Incouipa- 
rably preferable, as working in all weathers. _ 

Embariking may lie considered n neccsaaiv aclomiianiment 
of dninliu on the fendands. llie feus are divided into three 
large levels, and each of tlieie levels arc sulidivided into nu- 
merous districts by banks; but as these bonks arc made of 
fen-moor, and other light materials, whenever the rivers are 
swdled with watox, or any onedistrlcl is deluged, either hy 
rain, a breaih of banks, or any other cause, the waters speedily 
pass through these bright, moory, jiorous banks, and drown au 
the cii^mjacent districts. The fons hav* sometimes sus- 
tained SO.OOOI. or 30,0001. damage by a breach of lianks: but 
these accidents seldom happen In the same district twice In 
twenty years; the water, however, soaks through bU fen banka 
every year in every district; tad when the water mills have 
Ufhed the sraten up out of the fons into the riveni in a elndy 
day, a great part of tbo water soaks back tluoiyth the poroos 
bonks in the ntght upon the same land again. This water that 
■«altathnMq^Uiebank,(lrewns the wheat in tin winter, waahes 
the Duunira into the dykM, destroys the bast natural and arti- 
Aoial gnueei, and prevents the fens from being Mwn till too 
late In die season. This stairnant water, lying on the surfiice, 
causes also (bn agues, See . ; thus the waters that have soaked 
thirouffo thoporoeM fen bonks have done the fbtite fims more 
tao) ihjmSSt mo *he other floods thoc hsra ever come uptoi 
thm.- Tm remedy for the soakloji through of the water U 
obvJlMiaty that oF Stmobtg « puddle wM In Ibe middle, which 
opiMara to hare been An* thought of among the /en bank- 
imare lyJSmltih of Chatteris^ a {irafrMeil emhankn^ who thus 
Qimpbm hi# moda triTputUng a vertical stratum of imOdle hi 


Am rot n gu^, afghttau lnrbes„wWf, 
through the old hank down to the clay tthe fon iubshwtu0 
being generally clay) ; the gutter b made near tho cantM, bus 
a little DO the land side of the centre vt the old btafc. T'iiu 
gutter ib afterwards tilled up in a very spild uuiniier w4hi|ieni> 
pered day ; and to moke the clay tesliit tlie water, a fngn In 
boot# always Ueads the clay as Uie gutter is Alhd up. This 
plan was tried last summer (1794}, on a cwvttaent fturm, and 
a hundred acnx wheat were sown on tlwlaod. The wheat 
and grast land, on this farm are now all dry, whiUt ihe foaa 
around are covered with water This practice answers so well 
on this form. rliHt >11 the fanners in Ihe pstiidt are Improving 
their banks in the b.ime maiuter, and some have bigun in ad- 
jacent parishes." 

With respect to embanking from the seo, Vancouver is of 
opluiun, that the ground ought to be lovemt by nature with 
saiTiuhirc or other plautH, or with gnuts, before an nitompt is 
tnadc to embank it; tlierc is particular danger in being too 
greixly. “ If tlie sea has nut raised the salt marsh to iu frutt- 
lul level, .'ll! expectation ot laaaeAt is vain, the soiJ being Im- 
Autore, and not ripened for enclosure ; and if, again, witii a 
view of gracing a great extent ofxalt nisrsli, the banks or soa 
wall lie pushed liiriher outwards tlion where there is a Ann 
and iwcuru Itaiiidation for it to .stand upon, the bank ^U1 blow 
up, and in both cases great losses and tUsappohitmonts will 
ensue.*' 

raring ami burning Is every where approved ol,and (onsi- 
dend the fine qua non ol the fen lUstiiLt, m breakuig up lurt. 
Without it corn crop, are destroyed by the gmb and wire- 
worm- 

ii ngatton Col. Adeane, of B.irbrahiiin, has 3(X1 acres of 
moaduivs which have been irnga^Hi from the time of ^ueen 
Klifubcth. ** rullnvicmo, wliu was collector of i’eter's neiiie 
in England, at the death of (2uteii Alary, having 3(i,(H)0/. ox 
40,(JU(JI. in his hands, liad the art to turn Froteslant on the 
acicwhlon of Ouc>eii Lllfabctli, and appropriated the money to 
his own use; lie iHuight u illi it iiii esute iit liarhraham, and 
other lands near Uouriibridgc ; und ]iro< iirmg a grant from tho 
crown of like river which passes through them, was enabled 
legally to build a sluiro across it, and throw as much of the 
waiLf as wuM necess.iry into a new canal ot iivigation, which ho 
dug to receive it in Uio method so well known, and couinionly 
practised in Italy long liefore that pcrtml. j'ho canals and 
the sluices are nil well designed, onu are the work of a mtm 
cvidciitW Well acquainted with Ihe practice ; but in taking the 
w.|)ers tiuiii them, tor spreading it hy small idianuels ovei iho 
meadow <t, there docs not seem to ho the least intelligence, or 
knowledge of the husbandry ol watering. ISo other art is 
exiried but that mendy of opening m the bank of the^lver 
Hinall c ut> for letlum the w atev Aow on to the mfadowg alivavs 
1 iterully, andnevtriongituiliimlly, so nccessoryalh works of tliJs 
kind. The water then iinds its own distribution, and so Irre- 
gularly, that many parts receive too inucli, and others none at 
dll. trom tbo traces left of small i iiannels in diHerent parla 
ol the meadows, it would appear that the ancient distribuHon 
furnivd under i*allavi(luu is lost, and lliat we see noltdng at 
pieieiiL iiut the niLstiablu patch-work ut workmen ignorant of 
the business. Irrigation has not spicad from this example, 
but might be extensively practlbcd on tlie banks oi ail the 

12. Live S/oc/c. 

Cattle a breed iwctillar to tlie county : but some of all sorts, 
liuichcni give more tor a Ciiinbrldgc calf tlian a Sutlolk one, 
(anciing the tuimer whiter veal. Tlio Tottenham cheese 
ascribed to the excellence of Uio grass, in great part i*6a 
aquntii a, 

T'he run/ sytteni consists ibicfly in stickling of calves and 
m.cking of butter ; iherc is nut much cheese made, except the 
noted ones of boh.im anil Cotteiihnin. Tlie suckling season is 
Alicbaelmas to Lady -day. Jt rcnulrcs, on an avernge, 
uws to iatten a el'll!. The cows, wncii at a cliHiancc from 
hoine, arc nidked m the pasture, and Ihe milk brought home 
hy a linrseor .ish, in tubs, slung across • wouicn could nut do 
tills work, the travelling being, alUr the Icaat ra’fi, very Imd. 
even when Uiere is no water lo go through. TJie butter is sola 
rolled up in jiieces of a yitid lung, and alioiit two inches in 
lirciuufetence ; this is done for Uie conveniericy of colleges, 
where it is cut into pieccm, called “ parts," and so sent to 
t.ible ; Its qudbty is nowhere cxc'iiicd. 

ttuilvcke of various kinds iaitcned on grau, aiul whea not 
ready in autumn, put up and hiushid uu emn or oil-cake. 
Col. Acleane biiya m Jxiiulon at a tailing market, and ketqw tlU 
1 rising one beioro he sells. 

66(cp cbiclly as in Huntingdonshire; taune Aiorfpika and 
SoiiUi Downs ; folding on the uplands. 

UorntB of the cart kind much lied, and considered an artnle 
In which thv’ lounty excels, they are very laigo and iHinj ; 
black ; wiUi long liair from the kuce to the fetlock trailing on 
the ground. A < art stallion has cost 266 guineas, and Ids colts 
haw sold for sixty guineas. liorMX ki pt in tho stable tbrodgli. 
out the yean at a great exiavise, liecause on dry food ; lierbiiire 

i ilants, artiAcial grasscs,and roots being neglected, and iio scut- 
iig pr.i< tised. 

The deer In Wiinpole I’nrk attacked liy a singiAat disekte. a 
sort of madness ; die disCt'isod anittial begins iiy puiwuiug tne 
herd, then sequesters himiwlf, Iwehks lus antlws agauin the 
ttoew, and gnaws large pieces of Aesh from bis sides, 6ic. be- 
wncs convulsed, and soon expires. 

iHgam-huueee on almost every form ; keiH In a great meamre 
beeaiue If any one were to give them up, he wouU be oliUged 
to keen the pigeons of othi rs j debtrqy tliatched rooK. and obuge 
every huniier to sow more scud than h« otliarwiw wetild ; pro- 
duce sent to i-ondon and other parts : often lUO durea pet 
armum from one pfgcvmry ; dung Highly prized. 

J3. Rural fUconowy. 

Peat, sedge, or thin |gTf, and dried row-dung used as fiiat. 
The cow-dung is spread on gnus, about on Inch and » hgif ' 
thick, and cut into pieces, eight or twelve ineba tqusrej 
jt lies till dry. ^ « 

political Economy, 

lisenbly bad ; canals nr navigable cats In Ihe Ante fax 
im ; a few fairs i a imUeiy at Ely ibt enarse wave) 
excellent white biirks made thenv, and at Olietterb andOftift»' 
bridge; lime burned at various piaces. 
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7787. SUFFOLK. A dr«tqeiait.like fiat jiurface of 800,000 acre«» the loU chiefl^n patches of day, poor 
sandy toil, and rich loam, and the agiicultura directed to the growing of corn. The county is, however, 
fiimous for its breed of cows, horses, and hogs, and it is one of those in which carrots are a good deal 
„ - L kingdom is held at Ipswich, where It ir^said a$ many as 


frD%~ OM^ofJthe largest smc^ fain 


j gOOjOOO sheap ,i^d 1am\>i liave been exposed for sale. The Celebrated Arthur Young was a 

hativQ yeoman of the county, and fanned his own esute near Bury. ( Yoitng*# 1810 l SnUtk*» 

Ocologtoi/ 3/d;^1818.) ^ * 


1 . OeografOticttl State and CircunMtancee. 

€Umtle. One oTthe driest In t»» kliiMomf thafrosUioTcie; 
and the N. K. winds In pprjn|{, sharp «ttd iirevalenL 
Sait. The |nredon)lJiftiiiff aetnnw Josm on a clB7<marl bot- 
tom in the centio hf tna vounu t challl sImi occurs extensively 
as a su^^tum ; a zone ef and strotcbes alona the coast t 
and some send end fim^Umd in the north-west ani|fe( no 
nliteials. h' 

the^haads ofvtjsh^iitoniiiniy, who eultlxato thekr 
' own MM of toiQoTB year f one eeUte of IfiOM. a 

year ; end two er three of lOiOiXM. 

S. BuUdinifi. . 

tireat lareetlone have been made for the oonTenlence of men 
of larue ibrtunes; but not m mwiy for those of smeller Incomes ; 
fhrro-tKHUCs imjmved, but still infirior to whst they imsht be ; 
often of lath and’iilaster, end wUnthig requisite reiwlrt ; bams 
uselessly tariio } bmtaitvs in ipsnifral bad habitations : the door 
fwneridiy ouene. from the eztetnel air into the livinf ruomi 
Mpatation bad, and tbs deftclenpy otgudem general. 

4. Occupation. 



' A BnetUOMret, 

fiudblk' one bf the earliest sncloied counties in England; a 
%ir recent enolosures. 

7. if red/d Land. 

Plough, with twe horst's, one acre a day on Btlfi* soils, and one 
and a marter to one and a half on sands t ploutfhnien skitfiil, 
and suhtcrlbe prizes a ' ~~ themselves for 8u<m as draw the 
etralghteW. ftirrow, fce. _ ell the common crops, a larger 

__ thert is usual in most counties. Hops, 
hiccory, and heni]>, are grown in a 

_ garret* lt»ofcourw,connned to the 

district^ and that of rape for seed, and of hemp, to the 
nsinx anfelqlot the county. A. Young aeems to have bm the 
chief cnltivator dfohlaooTy, having had " nlne^ acres of It fbr 
eheep." Betah js grown both by cottagers and farinen, and for 
the seed as wdl ashbre, but never on a large scale ; five acres 
Is the greatBitbibadtlvlo be met with. 

8 . Graes. 

Pftetureqcpavae and not extensive; both these and meadpws 
M&y ii|iM4Nf.Vwn*ytwtdi mole and anthiUs, UahMTttme 
of bud ffrgHeUi, Weftds, dtc. Hay.makl^ badly peribrmed. 


9. Gardent and Orchard*. 

Garden walls built of the width of d brkk, by making theni 
warv./lfincyc/iwoMffa^^ardeii/N^, 1667.) 
lb. Woods and Flantations. 

Few, and ndy badly; but huge oak timber finrmeily produced 
In the cltqr districta. 

11. Improvements. 

Wheat substituted for rye. Draining mvrh practised On the 
days; buhbes, straw, or stubble used nw rilling them ; clavluK 
and marling the sands practised, Init sand laid on clay found of 
no use, as marl on cloy, according to the old adage — 

Marie clay, throw all away ; 

Marie sand, and buy land. 

Some workmm procured ftom Ulouocstcrshlre to execute 
Irrigations in the manner of that copnty. 
fn. Livestock. 

In cows, horses, and hogs, Avfiblk exeda. The SufTolk 
breed of cows spread over the whtrio county. To keep the 
bret'd polled, homed calves are never reared, but sold to the 
~ '^klcrs. Cows in prime give eljfot gallons of milk per day, 
and great part of the season sis giOlona ; best milkers red brln- 
die, or yeliuwiuh Cream coloured ; not always the beet foivlerii. 
Often fra in winter with cabbages. A point of bod management 


land held at will 

5. Implements. 

The Suffolk swing pUw^« though known as one of the bnt 
of the old EhgUdt swing ploughs, is now givlna Way to im- 
proved forma ; various threulng machines, and other improved 
fmpleniente Intnxluced ; cifoular batrows 0^. 9U0.) were used 
on the form of the Into celcbtated Arthur Young. 


three years old or thereabouts, are 

or fatting, by which means, when a 

good stock-getter Is tliuught to be discovered, when searched for 
he is no more . thus no Improvement uan be made In the breed, 
but by accident. Cows am allowed to ranga over turnip fields 
and eat where thi-y please* and often the same os to cabliages. 
In some cases they are tied to posts^ln the open field, btterad, 
and the vegetables brought to uiem i both liarliarous modes or 
management. Dairy management not particulaTly good ; wo- 
men ill general the mUkeisi milk generally seven or eight 
tows an hour ; one for a wager mllk^ thirty in throe houn. 
Quality of milk depends not only on the food, but on the con- 
miioi\ of the cows as to healtli and fatness. Chafing diahes of 
charcoal kept in the dairies during fkost, but the cream does 
not rise so well. Butter j^erally salted in firUnl. 

The $ktep used are of various breeds, and the practice of 
folding is universal. < 

Horsti of the best variety found on thesondy soils, os about 
Lowestoff, Woodbridge, Ouford. About the mlddki'ef Usk 
century, a considerable spirit of bleeding, and tdams drawing 
against Teams for large sums, exlsM. The old breed were 
Uffty, with slouching ears, lU shaped head, add Ipw in the foto 
end; a great carcass, short legs and short back ; tl^ could 
only walk and draw, sod no more trot than a cowj of late, by 
aiming at coach horses, tho breed has become handsomer, and 
one of the liest for draught in England. In the east district, 
horses aro turned out of the stable in winter at niglit, about 
elglit o’clock, into a yard well llltered with straw, with plenty 
of oaten and barley straw to cat, but no hay ; so treab^ they 
ore found to keep tVee from diseases, and work several yean 
iomm than If kept constantly in stables. 

The Acigs fatten early and at little expense, but are no(gf<eac 
breetlers. 

Halflntt. Many warrens in the sand district ; one at Bran- 
don rbtunie 40,000 rabbits In a year; twenty rabblla per acre 
usual produce ; carcass defrays rent and taxes, and the skin 
profit ; so that no mode of farming ean be more profitable to 
the occupier. 

Poultry. Turkeys gnierally cultivated, but chleflw wlmnn 
use. 

PffCeotu abound on the borciers of Cambildgsdiln. 

13. Politieal Economy. 

Roads rvtr moA ; made with (lints and gravel ; some canaGi 


„ „ Bays tmi „ 

tores at Sudbury. Various hundreds In thfo eonnly Inebrpor- 
ated by charter for erecting houses of IndtiMry (hr the 
tliey manulhcture netting for the fishers, spin, for., ghd 
tlvate a lew acres of land; they are admirably k^‘ mid 
managed, and the poor live like the pmofom In Cheiwn 
college; but these houses of Industry have little efl^ In lower- 
ing the poor rates. The best managed are of rery exfienslve 
tendenev, and. of equivocal eflfhet as to comfort andmoraUty. 
Those badly inanBim are nunerUts of IdlencM and vice, 
attended with great discomfort and expense. Manhal con« 
. • 4ers them asilhe grave ef morality and independent poI%, 
and os we ore informed, by a gentleman who bw been a dlrevtor 
of one of them fw nuu^^ears, with perfoct nwh, 

14. Obstacles to Improvemi^. 

The great abundance of game Iththih coimto ia'such, that in- 
storites we given of ooxn having been lidinBirfii the extent of 
hair ind three fesMhs of Its value by and pheasants, 
which are coouiMW every where, and «n the send dlauict move 


7788. l^OBFOLK. 
neral oultu#, and 


Ki A flat surface of 1,288,000 acreii^'chiefly of a Icfimy an 
i,.aad tho fattening of cattle and sheep. This county has 
eniecially lof'that of turnips and clover. It disprays a gi 


and sandy soil, and devoted to 
as acquired .oalebrity ^ Its go. 

^ - r . turaip* «nd clover. It displays a great variety of paaetlca, and 

abounda in w^thrnnncra,. It is also noted for the estate of Coke, a true and GODsistent 'patriot lor 

liprmds oriialf a century, the most muni" ' r:. „ U: farmenT KolA,^ 

in iraa ibroierly reckoned tl^ flneat inty in England for amculture, afo^KbAhuinberland la at 
peo^t ^Mackic^a nuitery at Nj| e property ai^nder the direction it i^y, ia pne ot thp moat " 

Mfcenalt^and Ueft managed o Jal nurseriei^A^Ca Ilor/olk, ITSflF. Abt/W*, I80f.. 

its dgiimture^ 4 c. lSl9. Geofbgfcal idap^ 


Bbtfr r. 


ACftlCl/LTinitB OXt^ORbSftfRE. ' 




1 ^ Siaie an^ Ctf^ru^iinuv* 

aimMr a^Sir uid tm itJUnrutd than »a«btlti V B 
wind* Bcvmly flelfc iu ipring uiahitwliy of «ir aflMtcid b< 


6 or 600/] 
Sdl 


A 8tn<l^ h 

etoilwUfliri __ 

patch of fiilt or waif olay on the boi^tn of I lncnlnshire,ai 
of rather stllfer clay on jne borders of ( imbrldgekhJre • 

Water The ms and^Mvcrs % naviftatlon, wgtalnf pon 
for cattle made at Holkham, each to serve font eaelo ures, 
forty^twO foec sqnare at bottom, twelve and seven flM deep^ 
bottom and sldw well covered with sand within 4!yahl oi 
I lie top, the olay two teet thtek, and pawd wl^h bncks Mt on 
edge 1 hew ponds mtirle bv men from (floiu estersHtre at tw< 
and sixpence per sup nriicial yaM To d vide the itoAdh ftcfoai 
helda, a lorffL stone with a hole wroutfht in It ’to reeelit n p 
is necasisaiy at the centre, and the post has mortievs to iecel' 
yailaflrom the sides 

2. 

Estates of aH Sizes , one of (1^,000/ a year one of 14,000f 
one of 13,00(g two of 10,000/ inanv of 6(KHI/ i and sell 
currently at thirty yeark piirrhasc lennre by frecliold three 
fifths, i-hurch, coileeiate, and corporate estates one hfili, ahd 
copyliold under lay lords one hfth 

J Buildings 

Some ntdilc seats of pmpr etors Kent says fatm hulIdhiKS 
are on too larg»« scale , they are Mwsys crying out for bam 
room, thoiigh wheat is preserved i hcapsr and lietter on stAd 
tiles, Imms on a form dt 100/ a yew that have cost 300/ 
Coke has exiwnded above 100,0001 on form houses barns 
at Kollrham 1/0 foet lone by 30 broad and V high, sunoiindet' 
with sheds for sixty head or cattle | walls of fine white brick, 
- ^ ‘ j siafe 


g the west iida of county. 'oerve ha^ 


7 AretbULand 

withdwo «r Ikhr I 




l^wmthaehili^hgdo tha hiuigryi^b^ 

' ^ hr ^nt to fiM Veau iuttodi^ |i^ 



dn the sown wlic, 
bidlficbs,ji{ha • 

tire whJdi ormma^ In l 

%Hlwted in any dtlnw Cai. _ ^ 

bufiblk )• a flood ri*wl of piusu^ fooih . 
on the rich bbu fc i'lnds, four dniHtd n 
Sion, and then wlieat , firOduce ranee t6 . 

Ilsrap and fiax cultlvMad in tha tmito tXgtaaxA, Mongliiig to 
houses of indpstry, and in some t^iev notfSf hut to no atteBt 
bamtfoin nor much cultivate Ci^ lia^ aores,. Luoema 
at a fowplaocey raangeld wWxel lptiBd«q|diiy MrMonlMuit 
Martin, who continues to oiwvpta it. WlUnaa, 
of wheat and peas gaoe(«IIy prs'**-* ^ 

Coke drills all hw ooro / — 

greatly Improved since 1.... — ^ 

/'<!// It ii^ expMedt has been Justly < 
and other niem of moie oenaral «cp 
notions I f shMI w p onahing and gontiniit 
plnj, wltliout rest, moA erroneous, ( 

'»mce 

8 Grass. 


i «!»►- 


and root of blue sUfe dt f yderstOne an immense bam 
Colres, containing tlie crop of 110 acres Sevin men neca 
sary dn tlie golf or mow, at the unloading of even waggon, and 

daw not venture to tread the < im f ir fear of bursting the v u. 

ham , iarmera fond ol Immi n-w barns In building, C oko ho^ tTfl n splana n g lurf 

substituted milled lead for ridce tiles to tlie roow , copjier *'*^*^1? Int^uced (jjlo 1 
wards to all locks , front edgis <« mangers aie rollers covemt " Gardens ana UrcAaraM. 

Or hards to mobi of tlie form iMnaos I Mftoe pubUo an«s ngar 
the large towns. Norfolk bafllln an Sieeltent Apple, and mucH 
used for baking dry In ovens, S very particidatopinratiun kmtwn 


wards to all locks , front edgis of mangers aie rollers coveml 
with tin , niaiigm themselves plated with iron bottonis of 
the stall fences of Peitryn daU In budding walls not to be 
rooted, they arc drawn in to n brick s length at top Lime wash 
tiMid IS a preservat ve to boards w ills, V it is composed ot 
lime fresh from the kiln, and cli an sliarii sand, miaed with hot 
sv Iter, and laid on hut stirring it up so ns always to lay on 
band with the lime An excellent plan At Holkhain x brick 
maiiuf ictory where bricks of all forms are made, and common 
bricks are cut five parts In slv, through in vanous directions, 
ina (iu4ii/ r I n ks, angles, &c , without break 


only to a few bakers Ihty ore r^atedly tflken out of tin 
oVcii, and iiresiad Hat With t/ie handtaval tlien^ut ip again 

y saqdsf May- 


sons to givehalf and UU4 , , 

‘ This IS one of th( most complete manufactories 

AtKelwy a capital farmery, labourer^ cot 


rnsy rflkacun, 
jdanivdJlS 


fng and waste 
In the kingdom 


taga, ana gs^ens bharp clean sand dashed on ni w piint 
found to aauWer the end of Imitating aU»i«,&c A \ oung did 
Hot bee a good Farm yard in tlu county 

much wanted , some built of fllnt.work 

4 Occupation 

1 ann» large on Ibe dry wlls, and smaller on the wet ones 
WOO acres arable, the largest measuring from >100 to 600 
Farmers foimuh for their improvements, excilletuy of thpir 
jnaiiagemint, ind tlie hospltitile nimnei in which they live, 
and receive meir Arietids iiid strsngors The firming mind 
of the LO infthas undergone iw » rev Inti ms, one bi tween 1730 
ni^ 17/ 0, when great liiii r vi nients were msdi and the next 
bhout 17 Jo, when drilling began fo be introduced ( (Ac 1 eg m 
lo proiiiute firming and the s mth Diwii sliecp were intro 
dintkl about that time The great i nproveineqts for gdienty 
^ars past effbcled m cwiucoiience if twenty one ye its looses. 
The advantages of leases at ly advocated by Keni Loke ad 
-fuie some others are reducing It 


11) fVoods dnA Plantations 
Muih fdTnttng'has tak^ place on pooi 
I f Stratton, df/s chicfpiantcr, andnml) 

, and Windham FVom 17al to •bke wla 

a res, with upwavdi OF two JnlUi»na^fjlr mm -aM shrubs, of 
. ...e than fifty kinds lievan, BJiMiusworth, !)6(},00t) trefo 
Marquess I oVvnbhend feeds cattle, SI - • • - 

trtmnungs of plantations bbeip a^ 
bcotch fir and ash 
1 1 Impi ovements 


A good dei^ of draining done of late y^krsipcry hitle lnri« 


Ration , among fte manures aro reel 
bum, oister stielill sea ousc, sea wO 
eirth Ktiiklehaok*, nil cik(,rn)ie cakf 
plnighlng In growing luck wh“Ht, v 
btubules^ylver mud, Md town mam 


«!*- • 




^lUldtdual, 
ives, bfiming 
- or daylitf 


Iieres steadily to this term, wl 
to sflVim Rnd nine years 

4 iinptctncnts 
For more than half R rentufji these ran 


I stationary. 


j Mfotlng, or davliw 

Ok It lb caHcd, has been much used for Rn t^iuwp lenoth of 
time, and ib fiund of great Use ory the samu, laid on at alT 
•akoiik, but (hielli on the clover leys In flUtunttV/*^** spread 
1 spring, bcfi re i>longl mg for peob or oatH# quantity, twpnfy 
» (ightyliadk in Sore diiration, tw kilty to HlW^ters. Sea 
unve, a calc ireous mud, foktv toads per at re t MU gaud 
IS chiefly part of a stratum or VoUen Umber od thO tea Abore, 
and whkh o washed out by the tides , it )i rarfo^ bteUtfllM 
rotten, and kn loads manures an acre Buxn^flarth Ja^tb• 
burnt ant hills of moorv meadows | nshes'ofcottajmwhobiim 
turt, fee Leaves rakijd, btul ides I ufndd, fee hy^me 


now improvements making Norfolk plough has uhWi i itched [ j„n, by the late Count Kenuck, and owniipied l;ijr Jus ^ 
Imam, wlweis near to the share, and is reckoned iigliter than prcbint (iovernor litnuck 
most whefilod ploughs . io 

M 12 7 tve Slock 


6 Enclosures 
Jimp since middle of eighteenth century In planting 
ipteoiva loamy boU, the pltuits being laid in, and Mic hank 
r them rabed fo the usual height, ilu face of it, and also 
nu ditch, for one foot or more below the original surface iv 
red over with ulaycy stuti takin out of the bottom of 
_tcb« to the liklrknefis of two or three inches, or more 
fibout the sets< The advantage of Mils plan is, that this loamy 
puddlw, feom the bottom of the ditch, is without die seeds ot 
weeds Itself, and by its tompactuess excluding the outfroni 
^lese in tlMiinouJd below, it prevents theiii IraiffgerminaUng, 


Predominant cittle Scotch, bought in every year ftoni Ae 
Iruven, for feeding Nirfolk I lack leggefeeli^ fflfeltefllly 
,iving way to South Dowi^ folding oti Uif oflcUnfe rflUllil 
^wd, espcM tally the turkey, owing to thediynessof tl|a|^l,4l|a 
Teat range or pislure Decoys, and ptocon house&iww ^ 
tumerous, but now on tlie decline Rabbitti PirrOHrumiL 
lartrldges, aad raoks u^jrundant. ^ ^ 

13 PoUttcat Economy.^ 

Uuu-les II observed, that Nbr^ ihonld be out inteiobdi 
dr all the rest of England! few canals. v w 

7789 OXFORDSHIRE An Irre^ar, inland, elevated fiurAce, of iSOfOGO acrei, rtiiefl> In aAttoiS^ 
and In a ^erv backward state u to a^iauture There arc rich arass lands, subjected to4he same dSMiT 
management as m BuckSnghainshire, and some naturrl wood luids The principal agriculturist ano^ 
patriot of the counQr t« Fane, of Wormblejr BDovir'r Report, 1794. Arthur Young's VJtfiflfdbihrs,49O0» 
MarshaPs Stmth's ^iipolo^l 1823^^ ' . 

1 Qeographieal State and Cireumstanees 4 Occupation. ^ 

Cbmate cold and btouk On the t bilt^ hills, cold, moH., H^ms jMnwaUy smaUm than in most ether uHMIfM t flhr 
d ** I* tbove fiOOTacres Leases of rourteen and twenty dne wmw ipik 

' to three Breat^divtslons, red land, stonebruh, and uncomiron , many of seven veart Fanoen In gmltai Very 

" hills , tlie bans df all raesc soils is calcareous! Ignorant, and much prejudiced ogaillet nea ptaotloes. 

- .. g Implements ^ 

The prevailiw piooidt a swing wooden h 
drawn V ftninthW)Mlx hones^^and k.-,. 

good work under the aVdanee ofthfi best plou|f 

& Arable Land , 

Vttjy^U managed in general } on heafy tainds 
and alUlyw, ' — „„ .'jUnw kepi unploughM for _ 

upon whhhiL follow Is necessanj nkjivein finite ' 

Mila,” hM been ..wny oountlee, an<t«mp|oyedoir ' 
eommlMMs of enotomra at thflsanMtlin*' Wheac.-. 

9 and^elther plough^ in or fuldul , oftep bdubto A t 

IcnCls cultivate Turnip in moit parts setdom Uggn ttMn 

4 D 


r chalky hills . tlie bans Of all (hebc soils i 
s also a considerable poruon of loaigy soli 


oneestete 
of 6000/, 


AKP^m ^ 

dn S0/)fi5/?apear> one of 12,000/., one of 7000/ , oiie 

coetabiMt 20,0004 buiUUngi jRi form ImiWhgs 

and badly eawnited. In mostn^irts of the rounty OadaiS * 
most of ra« cottages Bhhw of Durban hu built some vi 
comAgtoble ones at UUngcwell 









^miu, Aml iM dfuliilMii on tha C^flUi^. and oOit 
ouranntti alio Ob tlw atonabnub. which b chiotlj liib*. 

1, Graft, 

Soiba ifood iMBdo«a near Oififf4f ai (ho ThaniM aiid Iito) 

ifffif |1^ hfl d st ThttiMt 

& Woodi and Ptmta t ic n Ui 

Of comkdarableoxtait. A groat fmrt of ihe fomt of Whlch- 
vood botonga to the goveminenh Oxeat attention liv Fane 
of Wormsley to pruning; manj beech wooda on the Cnillem 
hlllf ! joung wood at Blenheim nt^eoted. The natural ibreila 
of Whli^wood and Stoken ChuKh chlcflj of bcecht but lome 
oaki aah, b>rch« and aapen. 

9. IptprovementA 

Fane, Prat, Davis, and others are of opinion, that the aerl- 
oulture Is much superior to what It was dtlrty jmt, ago, chlMly 
from the Introduction of a better breed of stock, the uw of roots 
and herbage plants, and the enclosure of commons and couamou 
fleldsi 

Seoith Fitfpdng, In 1809 Ob attempt was made to improvr 
the estate of Great Tew, by letting it to Scutch formers. As 
this originated in consequence of a pHraplili-t which the com- 
pUer of the pment work publislied In 1808, it might be diH*mi*cl 
a defect in this sketch if the cirrumstsnee were passed over 
without particular notice. It will, no doubt, long be recollected 
in the county as at least a ruinous project of wild ndventuren; 
this being tne very mildest tenn appbed to futures m hiinllar 
coses. At this distance of time, looking back on the matter, as 
far as the reniU adbeted outkelves, wUn uur natural tuM fnitl, 
we shall state our opinion os to the causes of failure. This re- 
■lUted principally from too great anxiety, both In the landlord 
and tenants, to reap a larM benefit i and secondly, from the 
general fall prices, lioth of land and produce, wliich sue* 
eeeded to the published report of the Bullion (lommittee in 
1807. Anxiety to increase Uie rent-roll induced the landlord 
to let the whole of his estate of nearly lOdO acres, then under 
nearly a score of tenants, to two cultivators, Iniitoad of trying 
first the effbet of one or two inodcrste-slred farms under the 
new mode. The same anxiety Induced the tenants to otter too 
high rents, and to attempt a profit by subletting. Before tlie 
estate had been eight months lot, it was mid on the new rental 
fbr nearly four times the sum at which It was ulfercd for sale 
only a year before , but the title not jirovlng 8atl>fact(vj to the 
purchaser, the purchase was never completed. The landlord 
necame liivolvml in difl^cullles, owing to the cxiienses of n^w 
buildings, r^s, drainages, the purchasing up of certain out- 
going tenants, and other causes he found, that though ono 
pehMi had bm willing to buy the estate held on twenty-one 
ytMTs* leases, ‘yet that it would sell much better if held by 
tenants at wOl J^nd was theme induced to buy up from the 
Scotch tenants the leases granted them two venrs before, and 
was still unsuccessful In endeavouring to sell the estate At 

S it the iiroprietor fbund himself with tlie greater part of his 
nds in hand ; and one farm. It Is proper to observe, was put 
under the management of an irishman, who rendered himself 
notorious by some parts of his conduct, .md finally left the 
y clandestinely : ’ " • 


oth« probable that by thtit tfroe both land^ md 

&ve been mlMdt for ihote mtmM mlghl Medbeenradieirhy 
mortfue on such an estate In 1810 than K would have sold for 
inlaid The depredation of the estate ba^, been attributed to 
the breaking up of old turf; a most uidbdnded eim, as there 
were not lOoU acres to brook up, end of them only SfiO were 
ploughed, and, u would hove been proved had the convertible 
syitom been continued a few years, matirji to the benefit of the 
wk jle. We regret that the landlord, a most amiable and 
patriotic man, Aoold hove suffbred U t^ builneNi but he 
entered into It awaro that he was incurring an extraotdlnaiy 
chance of loss for an extraordinary chance of beneAt,uid m 
cour8e(j[ie takes the result os every man ought to do. Besides 
he has still a very handsome fortune. 

At a Inut qf'the tpitU oftJu Buard qf Agriculture at this litno, 
we may mention that Arthur Young examined the estate a few 
weeks after it wu sold at so high a rate, and drew up a remark* 
aMe report (a M14. copy of which, from bis office. Is in our poo* 


country clandestinely ; and, whose actions have unfortunately ^ The steel is wholly made from 

often been confounded with those of the Scotch farmers, after oW nails of hoise-sli^. I^atlier breeches-maklng tad glove, 
all the latter had completely left that part of the country. m*k'n« have sucretvled to the steel manufacture, and (he latter 


all the latter had completely left that part of the country. 
When peace was concluded in 18H, land fell still lower; and 
finally tills estate was sold for leu than half what It had been 
sold for in 1809 but still (which may be ronKldered as re- 
markable) for about double what was asktxl for it in 1807. It 
was in 18kS prohabty not worth a third part of what was 
mven for It by the pui chaser, from the change in the times; so 
that even bod the original scheme and sale worked weU, it is 


session) in favour of %otch forming, which was pubiidied in 
tlie first edition of Sir John Sincliur’s Huebaniry qf Scotland, 
In that report a disingenuous attempt Is made to attribute to 

e Board the merit or the introduction of Scotch farming into 

farmer's Magazine, the Scotch f, 

lay, Lite of Wiltshire, and our pamphlet, were the true causes. 
By the time . ^cond edition or the Hu^ndry qf Scotland was 
called for, Scotch forming had become unpopular, and the lie- 
port mentioned, and alt Uip lompllments to the Board of Agrl- 
culture for having introduo^l it, were withdrawn. A general 
account of all the operations Tew estate by Scotch formers 
will be found In Deiigiu jbr Farmt and Farm BuUdinge In the 
Scotch Slylf, (utapttd to England, SiC, ito, 1812. 

10. Live Stock. 

There is a good deal of d.iirylng in the county i the penna- 
nent grass Uiids being cblelly occupied in this way. The prac- 
tices are almost entirely the same as in Buckinghamshire. The 
butter is taken to London by waggons from ad tlie principal 
towns. Much good dairying at Atterbury. A. Young asEeil 
John Wilson, of tli.it neighbourhood, if he ever fed on straw ? 
Ansuipr, “ No ; ttraro he a gootl thing to lay on.*' 

Shetp, the Berkshire, Gloucester, Wiltshire, I.«lcester, and 
other hardy breeds. F.ine has tried crossing the Ryclandi and 
South Downs with Merinos. Several other proprietors of farms 
have also ti led Down Merinos tad other crowici ; and some tbs 
pure breed. 

11. Political Economy. 

Forty years ago toads " fbnnldable to the bones of all who 
travelled on wheels:” now they are niiu,h changetl for tlui 
better. Birmingham canal and the Thamtw of immense iin- 
portaiice to Oxfordshire. A good deal of wool, formerly woven 
into blankets .it Wiinuy ; now very little. About the beginning 
of the last century the manufacture of polisheil str‘el was intxo- 
duicd at Woodstock, and flourished for half a century; at 
present nearly extinct. Steel chains have been made here 
weighing only two ounces, and sold for 170/, Scissors firom 

five shillings ' "" 

old nails of I 

making have sucretvled tc , 

thrives well , from SbU to 4UU dozen of gloves are manufootund 

12 . Mitcellaneous. 

Dr. Sibthorpe, the late professor of botany at Oxford, left 
2UU/. a year to endow a profiwsor of agrlculrure and rural eco. 
nomy, to lie established as suon as the Flhra Orie'ca is completed. 
This will not be for some years. 


7790. BERKSHIRE. Ono of the most beautiful counties of England; occupies a surface of 474,000 
acres, of which about 2IX),000 are enclosed, or m parks or plantations , 190,000 in common flclds and 
downs ; 40,000 in forests, wastes, and commons; and 8977 in roads Its productions are almost equally 
corn and stuck ; it produces a good (10.11 of butter and cheese, and the breed of swine is noted for its ex* 
cellencc. oThc celebrated Jethro Tull was a yeoman in this county. George 111. and £ U Id)veden, Esq. 
were among its most noted fanners. On the whole it is a county mucli more indebted to nature than to 
art (Pearce’s Berkshire, ITiH. Mavor’s Report, 1808. Marshal’s Review, 1813. Smith’s Geological Map, 


' 1. Geographical State and Circumstances. 

ClbtnaU divenified, but in every part the air |iure and salu- 
IcloHs; in elevated tltuatkm!i pure, pic-rcing, and braces liy its 
sharPiiMi in the vale> relieves the weak orgoiii of renpiration 
by its Aft and balsamio qualities ; no storms known In the 
county. i,bMt Reading vegetation nearly a fortnight earlier 
than in loras paTfo of the county. 

fieU catcareunx in genernl, but in some places gravel, and in 
a few dav : vale of the White Horse entirely chalk. 

None excepting chalk, Sarsden stones, a sort of 


large siliceous pebble, in lumps scattered over the Wiltshire 
and Berkshire Downs, and freqtienily blasted and used for pav* 
hig. In the vale of Rennet is S considerable stratum of peat, 
formed fWmi prostrate treA and other vegetable liodfev, an.t 
used fix fiiel, and alsa burned fur the aiJies as a manure. Tt») 
SIheg abound fai sulphate of lime. 

W^eri Dome artificial lakes for breeding fish. Loveden has 
• Orta nf thirty adu# add a ** fiih-houso’’ or cottage, with an 
Ajiaitmant ta wblta ate three stews with covers, which Uirk, 
•dba to prevent even the cottager from stealing the fibh. Many 
gofiitM^ | 5 ve ponds» which are let to tenanta, and pmclueea 
MM, if it iniyM totfirmed, every third or fourth v<hr, of carp 
Mq tefich. Tbw ooenpier stocks with jeorlinra aUnit two 
ftiii.4iat h^^btaikMchUi^ from Yatdy, on the neighbouring 
eafirtmki 'if Hampshire. The brecdeni are about eight or nine 
, pou^ sieight; hut in tlie Berkshire pondxthiy are never 
puTwrd to nUta, but are sold off to the Inifii at Henley and 
amer placm, when the ponda an draivn, whloh la generally 
fines In (blir yfiars, md weigh at that age about tiiree or four 
mtindB each. Toewalue or land thua niqilled cannot average 
Hsafihta' about twenty shllllim per acre. The ponds are re* 
gttlsHy laid empty, and the tish with whi«h they aic stocked, 
Whfeh sue uniformlikcarp mid tench, are taken out every third 
orfowih year. Tlw pond fs afterwaitfs allewfid to he follow 
nr ihfi mnmlniler'Of the summer season, and ti again stocked 

ffi-r 

OO^TM^I ^ .......... „ -,r- 

Ufa eaiefttllydestr^. It b wonderful they 


shoul^ncroase with the rapiiUty and universality which tlim 
appear to do. Every acre of pond, properly stocked and w^ 
situated, most produce an annual Increase of from eighty to 
one hundred pounds weight. If artifioially fed, the Incxeoafi 
would be greater ; or less, if the pood is not so lUnated as M 
receive manure from the circumjacent lands. By retell, tfafi 
fish here are generally sold at a shilling per pound ; but under 
particular clrcumstonces they may sometimes be bta u low M 

t0tiiienci*a 

^ state Property. 

Largest estate KTXK)/. a year ; a few of 6, 6, or JOOO/.t Eori 
Craven and E. L. laiveden. Esq. the largest mqaieton ; sewal 
handsome seats with land not exceeding lOU acres, and many 
small fireeholden and yeomanry. Home ourioui customs; at 
Enbome and CaddlewfiTIh manors, belonging to Karl Graven 
tad U. W. Nebon, Esq., tlie widow of a copyholder, guilty of 
incfimlnency or marrying again, loat her fraebnich or iHb In- 
terest, unless she submitted ip the efiremony of riding into thn 
court on a black ram, and of repeating some well known con* 
fessional lines. (See AdditonU SpediSor.) In the manor of 
Great Famngdon the customary tenant's daughter, on being 
convicted of Incontinency, was to forfeit the sum at finty 
pence to the lord, or to appear in court, carrying ublack fhoM 
on her bock, and making confession of her otfimoo in Aasa 
words I » Sect porto pudorim pottnbrU md." Many othgt ouii> 


3- Buildings. 

Windsor Castle tad many fine seats; honseaof tho yoeiiian* 
ry genteel and elegant ; form-houses gcneially oWDfefitellla. 
Loveden's ample but Ul anonged ; cottegM of Kha |mw fNM- 


rolly in a bad aiate, some prosmt ‘iSffiWJS'jX.Bfi 
Farmeries on coltrgUte or corporate landa genoraily in had 
' 0 fiuM for renewuL of the leaiaa tab wl the 


eqwir, bccaiue the 




mmi compact form In England. Hant 


in — 



Bmic I, A9llI0US.Wjt«,<?»'BE|q£8aiRB- 






tht po<»«r ttfiftod KrMUjr dlitripW# 

Down** ^ 1 f 



«Kht feet hlBh, but tht roof risM to a cPDit heucht, and is sop 
|MrtiKlb> Htyrtitein stone pdUrs. M U ^hi«n*^Mde 

fereote 1 his ion tnicUon w olmously Judfclous, tufih ude 
wallh, unless tied tO(,i thet by iross beams, would have J" 
dnnuenf biinL thrust outw irdswhon the birn 
con? This, as vc have seen (7789 ), is the c ise with Uit nand- 
■ome high walled iMorns ut Oukc 

One uSrJofSe county occupied l^y^P^pnotow ^m« 
all biusti uudte KKX) ir liidO tu tea, but few e» eedlng 
or under OOt a ye ir Character ot the Ikrkshire 
higb A hospitable 8t)le ot liviuK^, lilwrality of *J'*‘;*{*“'1** 
and Independence o< pnm ipU • arc tnaracteriHic of the Berk 
bhiK f ArinCT , to whii li he unitc-s ptrseverinc industry ™ 
tegrity m hu dctUings, which render him worthy ol the comforts 
he enjoys (Or Mivor) 

TlM/5efkshlre”iac^on, one of liehtwt and 

menUof the waggon kind 1 he sort of dra\it,ht chain ^ 

ami rctommenTJd by (.ray ( is in Use on one estate tho 
ol J« t lb to larevint tiu draught ot the tra o horsi ” 

So “n the teller • Fh. coont, )' V5V^‘„Xln™ t.d 1 
wiUi wliecU, a pressing pi » k'' (-^714 
has Uiree wheels with flie lues we-dge t-'^ai 
“to Dress ui the griis or tl annels mide hy uie commm 
ploughs, that no hollow places in ly remain ft r 
tniT^ too dwn», aw This Boit o« improvcinent i« 
agrkultunsts, who have one Implen^t 
cor^Ht thrfaults ot snolher, loth ot course ^ 
of other inventions imludlng « 

inacldne, inecnlous enough 1 ut qu U umu'ccss iry wc ng 
and dtwribeHl The Puke of (jlouetster has, at * 

SSS&i IhSo lnSSll loboor U do«, and wind, .onmn* 
water abounds 


9 /rood* ana I'lantaetons ^ 

Extent of M » isor Forekt, helonglnfi to tb# crown, 
ac^SriMludinK wood and water, pffvate PWP^‘-“?S 
Forest Lands, 24 000 acres, enctmich nHarita ^ TJm 

forest Is under the K.jvemmCTt and ,"»P4»dt^enae ^ a Jora 
warden, who nppotoli hta deputy 
head keepers of the Mveral walks, and 
threat part of the Umber on Hie forest sold, as well as tw 
TctalneS, is truly venerable 

roUen or nnWewed to the heart in such «»*y *^‘*‘“51; 

Ibrfuel Ihls rut, or mildew as it Is ealM, 
natural proccia of ^ocay, and ^ 

which ^Tc I V no n)6Anb io lonff llvtol Mthii oiJr^ Mll> ondotho™ 
Various young plantations «" d{*»e^» orHSe 

of Loveden, Ifshe Palmer, Whwble, &c , ^ 

moist Dart* of the Thames meadows Extensive riantatton* 
have ittels been made on the Dukeot Olouooster s Aamres ne at 
ItZlXunto the thn eUon of hi. very Infelllgwit munagws, 
cKic, Barnes, and Toward (SeeOiird Mug W)1 <« ) 

An aa^unfoIrthC^lJflture of George III ■ *‘'^*^^^^** 

a later period the Botherbsm «louoh- and with 
oxen yoked in collars, will ploi‘ 
an Hie a day Draining m 
prill Used . tlic drams tilled \ 

till ilSu i«t.Mi.d> ii>“«. •>.> 

sra J2 SMo .f 

ftiami: <4kr kaIc Ik 1)11X0(1 Wlth turf aocl OlhoT EllbstMK^^ VUlch 

ftiw xt 8 jal. Whitish hut It IH ustthllY^ 

Sl“ l mmth”w si. w«k., »r‘‘‘ “ issyp -M 

of R tin seldom penetrates deep enough to ^ 

hre 1 111 1 1 aw I* comm nly of a elri ular form, and rather flat 

m top At ^ It smtill . but at lort It 

or th w yards il^, and six or seven yards m 

nOiLK lieiiiff ridilleo are eonveyeil away In uneovered carts, to 


hhiiTtg «MHMted,is poured mto copper Jars for sale. 

!CSrf““J^aJ^!!lS»rfth.rl«r, I W h'l gl« ‘ ”iy|' 






lOWIIe iw— 

The did«9 fhrmece oooupy 


"“’‘SnlT^ "ir 'KwiSiSl*^ iw 

KSSu wliK iiSh Th. »t » VwsJ sasx 

w”itl?b»!llSiJ>w id.'St.iff5u!Ji>' p«. "■“* 

the graw 
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Sr^XjCSttCS OF AfiBJOULTCrBI!. 


Pai^h-IVa 


w|t^ the new more oonraion than the i 

br^ Mi^erever tbete ii a dali^, h«M ant kcpti ( 


xnnnian than the pure nati 
Ivy* fin* kcpti bae thw a 
> M feiTwIth what would Mu 


not counted a profitable ctock to he fe^lth what would fiitten 
catfle or cheep Carcakt chiefly made Into bacon , cured In 
the usual waj, and dried In iodine heated with ttood or coal 
I eveden has a bacon huu>a> heated tw a Move and fluea* In 
fartt'hoasesi much is smoke^ried in the chimneys with wood 
fires, which Is supposed to have the best llaroar. 



Rabbit* kept In warrensi In one or two placet t and one een. 
tleoian reals tame labbluof a para MhiOo, She akliui of wwoh 
Mil hl^h fbrtrlimnlnga. 



Pmtllri/ Nt>ar OakloLhanii m-iny arc crammM f>r the 
market they are put up In a dark pUcc« md crammed with a 
liable made ot barhy meal, muftun suet, and some treult 
or toane nif^ar, mixed with milk and au found to be com 
pleti ly riiK. In a fortniKht It kept linger, the ftv r ihit 1 
induced tiy this conuinied state of reph-ti m renders thorn 
red and unsaleable, and fVeciuenlly kills them In th eastern 
part of the county, many f{ee4e rearc. 1 un ihc comm >n 

Pigeon* In conaiULrable iiumhcrc 

net*, not very cummon fur WiJbam hast, of HuUpInce, a 
colebrated apianst In the forest district, bees arc mo t c m 
nion Ono f^ntleinaii removes Ins hives to a htath it the 
flowering season 

Dter kept in several parks , 2500 fallow, and 300 red deer, 
in Wmdsor Great Pork 


<Aei \ 


12 Political Economy 

Roads for the most port g lod especially since a part has 
botn ] lit unde r iht care of M' Adam Gravel, flint, or chalk, 
aliounds In inosl places ( anals and navigable nven so inter.. 


from water carrlaue ( 1 ith tor sacking and haminoc k&, ma- 
nufactured at Vbmgdon and Maidcnhcid, also some sail- 
rl ih and rush mil f wine ni itting Cotton iniliji at Taplow 
1 u| er and formeily I lai kets and other woollciu, at Newbury. 
A lar bnunt raamifartiirc ut Uakinghain At Raiding, a 
lin in uiufae t( ry • and the we ivmg or galuun, satin, ribands, 
and other light tibncs ; a Qoor cloth manufactory , twine and 
rope making sad making, sockmg, foe 
Ihe Berktture AgncultutiU fiociet^, established m 1794. 


779* GLOUCFSTI RSHIRF A surfare of ncirly 800,000 acres, in f-hroe natur'il divisions, the 
Cotswold hijls, the vale of the Sevtrn, and the Porcst I andg Great p irt of the county is under meMuws, 
pastures, an4 orchards, and clictse and tidcrirc its known agriculturil produttions It is also a 
manufacturing county, and its hue broad tloths arc cclcbntcd, as well ts its iron, tm plates, and pins 
There is no very ciuukiU gentleman 'igru uiturist, nor any agricultural society in the county, but Dr 
7 ennant fanned i small estate on the C hilterns { Turner's lit pot 1794 Itudge s Hi pot 1807 Afar. 
shal’s RevkWt 1818 Smith's Gt ological Map, 1821 ) 


1 Oeogt aphical Slate and Cn cumslanct s 


on the Tothw Ii1< in the vale a clumpy swing plough 


C/imufr, cold and lilcak m tht < dsw Id hills mild In the I»ert s dr lining 1 1 nigh much in — , „ _ . 

vale, which lies open to the south winds < ii the sinUv s Us ol "1 1 dratiis, and m tW old wsy Van ms imi lovcd plou^.hB 

the West dlstrlctV the harvest Is sonieiimes cut a torlniKlit "al other ImplcmentH, im wefl as diresluiig md winnowiM 

earlier than In the vile niathines inliotluitid A thL>tlc drawer ( pg ^21 ) in use for 

biM/ of the Cotitwold Is all calcireoiis kam or stonebrash, esteai Ui g, the cim thistle (Scrriiliila arvilnsls) worn corn- 

in the vale, a tme bla k I la n or lertib nsl Ir sm an J m some '*» >the used for cutting beans 

idaces a strong clay and peat earth , the hnest se i Is generally (> Pnr losing 

sandy loam, sand, or peaty i irih i i i, 1 he h^^t end isiires during Queen Anne’s reign eleven ilur 


use with the iin| r ived draught 


- * None in ihc ( itswolds, but iron and cod m the mg ihc reign d (« > 11 m \ iipw mis of seventy during the 

Forest rt Dean, both workeil laiad ft Ji d in the Jiinestone j^lgii of OcKreC HI Hi-dgt-> of white thorn, in which the 
rocks of the lower part of the vale n it worked 1 hough reporter i liserv smeillsrs might bo grafted and raised mi 

Iron ore Iw abundant In tlw Forest of Dcin, < niy t small cjiimi p|„uy IJliu k tli rn (f*riiniis si im s.i) hedges, he says, i 


grafted and raised m great 
L s.i) hedges, he says, never 
iiieous Idea 


tity is raised. It being found more profilvl Ic to bring the richer sutler from the 1 lif,ht , a most erroneous Idea 
ore of I ancosliire, whti h is burnt with the coke of tlie 1 irest » t 

eotl f ir cost Iron, and plates for tinning t al | tsmimcnus, 

and worked at a hallow depth, for want of i r< f » r nia hmery ., ^**^* much ploughing on the rotewoltls lightens 

to cxhaustejie water, three sorts delivered, kit lun oaf, Mai li i f the weak solU seiwi horses often u-mmI In the vale 
stnitli s coal, and lime coal Glayswne uul freestone found In hams nclgi"! in the vtlc so»hlgh that i person six foet high 
various parts of the forest , paving st )iic*s grindstones >cllow ">«y m the furrows, and not be able to see the crown of 
and grey stone lileN raised In d flercnt parts of tin ( uiswoids , f***- *** ond ridge fn in bnn to i wlui e them i small ridge wien 

Is raised for stui coing, and sent to Bath Inin Hon' between Uiem Fallowing practiseil on the clavs, 

Burv , it 18 also tut d as alabaater for chimney pieces, &c then wheat and beans, or o its Rotation pn Ae ( ottwolds 

Water Iroduceot llie Severn isroaeh, dart, bleak, floun “ barley, 3 md 4 clover mown the first y^r 


and grey stone Hies raised In d flercnt parts of tin ( uiswoids , *** onil ridge in in him to i edm e them i small ridge rtien 

Is raised for stui conig, and sent to Bath Inin Bon' between Uiem Fallowing practiseil on the clavs, 

Burv , it 18 also lutd as alabaster for chimney pieces, &c then wheat and beans, or o its Rotation pn Ae ( ottwolita 

Water Iroduceot llie Severn isroaeh, dart, bleak, floun “ * 2 barley, 3 md 4 clover mown the find y^r 

den, eels, elvers, chub, carp, trout, and inreh Tlie sea h»h i wheat, 6 oats, tares or peas if oate. frequenriy tald 

token within the limits of the county, in the Severn, aie salntfoin On cninibly soils wheat is sown and 


token within the limits of the county, in the Severn, aie 

salmoD, lampreys, lampems, chad, soles, shrimps, cod, plaice, i • ! — — "■ rr* vr 

conger-eel, porpoise, and sturgeon Su moii formerly caught Plants are ant to l>e thrown 
in great abumi^e, but now loinpiradvely warce Great !?*!”? 
mfsrhivf dona by the use of small meslied nett, which take tlie ' *"*" “ called seven field li 
samlets or fry 

Fond* Jitr nater made on the ( oUwoId hills, as already de 
scrllied (M67), in the vole in the common manner Ihe wa 
ters, which rise through beds of blue clay, ore often bUtiogly 
saline, as at Cheltenham, foe 
S. properly 

Laxgest estate 8000/ a year among the nobility, and SOOol 
among the gentry tenures chiefly freehold, some copyhold, 
and.abeut one fasriieUi corporate or eci Icsi istu oI Estates un 
tier the see of GUMestec, tpaaed out on llvcb , those of the cor 


plouglud In during rather wet weather, otherwise the sealing 
plants are ant to be thrown out with the firitt froBts , the same 
thing attended to in Oxfordshire and varicnis other coUntJM, 
tills Is called seven field liusbnndrv Be ins either drilled or 
dibl led a bn ad tonn, the mazngan, used when the land is in 
good heart, ami ticks when less so The Burbage poa, on 
early grev varety, most in u<ie> ** Some lands have the 


of blue clBy,are often bttcmgly quality of raising euldorvpeu*, mr Mich m Ml tiwly m 

them the ( liarlton Is grown, and sold for splitting clay iands 
never have this property i arcb common, and among these a 
sort I ailed dill, supiioBed by Maishal to bp the A'rvum hhndtuok 


V. property sort 1 alled UlU, BupiioBed by Maishal to bpthe A'rvum j^dtuok 

Largest estate 8000/ a year among the nobility, and SOOul L , but erroneooidy teiftied dndthnm by Hudge. Tumips on 
among Ae gept^./) tenures chieMy freehold, some copyhold, the Gotswolds always broad cast, and somoUmas aner wheat 
andabeut one fvniMi corporate or eci Icsi istic si Estates un or tares, and then called stubble tiimipe , consumed hgabeqi 
dertheseeof GlJwiiAu , Ipased out on Uves , those of the cor in hurdle folds , bometimes given to horses, and found to Induiv 
ppratuin tdty the same , usual line for renewal ofa life, them to eai bam chaff with a better appetite. Some fUa 
vae yaitf and a hwof the Improved annual value raised , teasels a good deal cultlrated formerly, now not lOQ 


me yaitf and a half 

a SutiSingt. 


acres of them in the whole county. 


Jdwever, ofa moderate si A j wlieat ked 

08 . iVttilgaih a* in Riostaionnues, neglected, and general «re m^n a^ p^r^aHemetdly, ^ 

1 iwiM JuScioUi remarks on the subject by «!l»*<ng ncalr Gloucester, where nbundanpe of manure 
i some juuioiows xwu™ ou uw jvv, u, Herbage, planis, and rve grass sown on Uie eoS»«*Wt, 

l.n> lUtl. In tKrV.I. «,l..*A.ln nn tKn 


Opcupation. 


but little In the rale . salntfoin much culUvated on the ifoMi 
brash soils Gnus lands fod in general from May 40 thd ftidaf 


Fkmrt dlflhr murtt in sire , few exceed 1000/ or fell short SepterobCT, and then the Mtle, unfiid^, 15^ 
of flOl a year Home grazing ferros In the vale of 500 acres, ccwnpletcd with hay, oil And ether antfleUl m 
hoi 200 awl fiOO more common leases of threw years most beldcw with rMs The cymbto nubw to so oggWi eit In ^ 
common, nextof mvan years, not many at fouiiMn, and those meadwsr that ft hu been gaihMed, Rndge biftinQ* uis Mid 


of twenty mm on eorporaie property. 

5 /ff*pl^ent9 • 

A fiaierpw wheeled wnggon fn gentral nm among fhnnew 


mode Into sago (6184) 

9 Gardms and Orchards, 

Most of the ootGMts,eii^ M they are, hgpt 


Vqy fa ns pfou^hst 8 thw* beamed one uheei plough In use i almest every fann Its otdimd ; tMitlergeeneofSpedl^edimliyK 


I. AGRlcfeift'UE ‘dV'tLOlJcEsffil&tnRE. 


nuikfaig4sl4tef»r tide, M* ftnwl Ml; on «h»rtdt»ar4ieMlb and 
111 the val« and fbmt diatrlct The stookt am Ttaucd i,n the 
orchard when tlx or aeren ftethlKh»ien or twelve yarde asunder 
on pasture, and sixteen or seveiteen on arable lands. A year 
after planuiw they are grafted Sometiines fruit trees are 
planted In tlfir hedge rows, hedMiareofUinooiniNned of apple 
seedlings* raised frooiethe kemw in the cider inast , and here 
and there tlto ftrma often leaves a stem to rise above tl» 
general hdglit of the hadg^ and grafts It ftrequently also 
wildtngb an allowed hen atra there to rise into trees, and thdr 
fruit is used with that from grafted trees. In crushing fur cider 
(irafta an Inserted hi the cleft manner, at seven fee%froni 
the mond, two in each Stock If both succeed, one Is removed 
the Allowing spring, and the stock slo|>ed to the remaining 
grafh to pnvent the lodging of water, ond clayed afresh, to 
fai llftaie the growth of bark over the wound. After grafting, 
*' braids," dwt is, Inverted wicker baskets, rising about two 
feet hbA, are fittM to the stock, which serve at once to guard 
the grans, and direct their shoots to a proper fSrnn 1 he stork 
Is nekt protected from cattle or the plough harness, by four 
posts plated round it, with six tier of rails by three imts and 
SIX tier of rails , by two broad posts and rails ; by *i bundle of 
thorn branches by planting a thorn or bnir along with the 
stock , or by twisting a shout of the creeping lose (ftbsa arvensis) 
round the slock llie mode of planting a creeping ruse with the 
stock and twisting it round the stem, is said to be found the 
cheapest and best but it must evidently Imjioveribh the soil 
Pruning is not attended to on young grafted trees, or any 
others, as It ought to be, nor the removal of muss and mcsietoe 
Grafting the brant hes 1 1 old trees often practised with great sue 
cess , a young stock grafted will prohubiy n t ) roilucc a bushel of 
auples in twenty years, but a branch grafted bean the smnid 
year Dr < heslon, o( Uloui ester, practises rout grafting, but 
wh irh Is quite unsuitable for fit Id orchards (* raf ted trees bear 
little till twenty years of age their produce increases till 
fifty years, and Is then ten or fifteen bushels an apple will 
bear 10() or more yeirs from tins period, -md often much 
longer A pear tre-e it Mlnstcrworth “RiO yean old at least 
CitUr ma/einf, liest orchardisls shako of i the huit md never 

bent the tree, which destroys the llosst m buds limb by limb 
is shaken by a iierstn in the tree, and those which adhere 
allowed to remain some time lonrar to riian the horse mill 
usetl bv large, ami the hind mill by smill ftrniers the tyliii 
den or the hand mill ofwuotl and fluted srim times there 
arc two pair of cylinders, one finer fluted under tlic first pair. 


and In ether caaMthseytlnderaara tot widn the fleet tlittk 
apples are passed thiwugh* and oiotor the saoond, ute oftwr 
processes tn usual. Of the varhiue apptss fONiwd, the wlptos 
styiw cf the Forest distcict makiw the strofirttot avid riohesl 
cider , It IS often valued equally with fscelgti wine* told stw at 
extiuvagwt prices. Ciders frenin the c^Bb* golden pip* 

pin, end Xiongnclr msiet, are next in estoetn The whi^ 
must, woodcock, and half a doxen Otheit, an Ana otd CInUCs* 
but now going oft 

Perrv from thv itpiash pear is esteeined die best j and next 
from the HufTtap and sack 

TtUJrfnatBj where fannen live near canals, p 

than those of the cid« r kind , especiiUIy tfuua 

varieties, such as the golden aud Meraand plppla* 
russet, &c 


10 Woods Aid PlantattOns 

Most extensive on the CoUwolds , the sorts there beech and 
ath timber sold to dealers, who convert It on the spot to 
scantling foi gun stocks, saddle-trees, bedsteads chairs, and 
other cabinet w urk, and staves fur sugar hcgdiea^ Home flna 
old Bieciimns of chestnut, elm, oak, and ash in the val» 
Tortworth chestnut, 50fJ years old. In the time of King .Tohn. 
In the koroitt of Dean a consulatable quantity of gOOtTflmber 
belonging to government, and nearly WOO acres latefo planted 
with acorns The method of planting is, first, to man opt tha 
ground , then taking off about a footsouniw of fitrft M *eC two 
or tiiree acorns with a setting i lu aflcrwanls to Invert tha 
turf upon Uieni, and, by way of raising a fence against harea 
and rabliiu, to |Iaiit two or three strong white thorn seta 
round 1 hey are sc Idom thinned till they have attained tlie 
si^e of hop pules and then are left at twelve feet dUUnce from 
each othei, with flic view of again thinning them, by taking 
out every i ther one, when they are thirty yean old, and have 
attained the sioe otiive or six inches diameter Av growing 
thick, no side shoou are thrown out, which supersones the fie- 
c essitv of y niniitg ) the young trees u hiiii are drawn at die 
first thinning an* transplanted, and, as it is thought, grow 
equally well with those tliathace not bewn removed, and pro* 
du e t mber as full iit die ) eart, compact, strong, and durwlp, 
as “ thit u hich Is raised immetliatUy from the xi om * The 

whitten, >r small leaved Ume (7'iha coidatai ), is found in 
several coppices on the IVeNh side of the Severn , and, what Is 
sinMilnr, rc fics fur haltcn plough tr u-es, cider presses {Jiff 
AM), draw wills, and fishery boats, &c arc made from It as 



In Russia 1 hese roitcs are found to contract and expand less 
from moisture or drought ihiui hempen r pi i 11 k. bark is 
stripped oft about M idsuiumer, dried like hay In the sun, and 
manufactured on thes{M>t or elsewhere Many walnut tries 
in the panah Arhngham the fruit '•hipi cd to distant 
pla<^ and the timlier sent to liirininghum for |.un stocks 
ArlOleM platUatturu, Ut 1 great extent, raide lound gentle, 
mens seats on the Cotswolo liUis ihc osier m beds on the 
Severn 

U Improvements 

On the lands adjoining the Severn inundations were fre. 
quent, but a commission of sewirs have irect^ banks and 
flood gates, which protect upwanis of IX tmo acres At other 
places private banks or floodgates on rhi rivers or banktd 
ditches aro placed, and cqierate by the ilurnote influence of 
thft tides ana accumulated Inland watei i 
iXrmtiing much practised) both lA#he turf, stone, wood, 
toraw, aito with Humberts plough, the plough tfrawn by 
twelve hesrses, or worked by a long lever and axle (Xft4o ), by 
which one horse gains the power of thirty Defore tl e mole 
drafnfng plough is uwd, ft Is a good prai tice to turn off the 
itoord with the common plough . then to make the incision for 
the drain In the centre of this , the sward being afterwards 
turnsd back to its place, completely covers the aperture, and 
nrotacts it from the eftects of a subsequent ^ seosM I he 
iMg continued drought of the summer of KfDo opened mtmy 
£^iui wm^ were cut bJ Luiubert s ploug^ so inuch that the 
baUam was rtwiy seen , while many thnt^ave been dye ^ 
hand havefbrmd still wider ohasipG “»«' probably yito 
r the purpose Intended at all Xn both Instance Acre b 
to thMik7that this would not have happened If the ope- 

had been p^ormed m autunm, and the surface turf 

flm turned back, os recomihCDded. , 

aermnuJated nrater qf wndriyrroued dr^ns raised friro low 
ntoidowa In one ptodAt by a wheel driven by the water ef sofr. 

Jpttf Ufmhyr vngtuA on the Cotswolds ^weeding 
evl^t. When the hm fpw rains in November bring the 
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witers down In a muddy stale, it Is let into the meadows la 
Dei t mber and Tanuary the 'and is kc) t sheltircd by the watm 
frr m the severity of frosty nlghte but every ten days, or 
theieubouts, the water « let entirely off, to give air and pre 
Vint the roots Ironi rotting Ju kibroary great care is re- 
quired Jf the waur now remains long on the meadows, a 
white scum will generate, which is found to lie very ln)iirlou« 
to the grws On the other hand. It It he token off, and the 
land cximscd to a severe frosty night, without hems prevlou^ 
drli d for B whole day, much of the tender gnus will be cut off 
Towards the middle it this raoniJi less water Is used than be- 
fore, keeping the lind rather wet than watered At the lw> 
ginning of March there is generally in such meadows plenty of 
pastura){i fiir all kinds of slock , the water, however, should 
be taken off nearly a week twiore cattle are turned on, and a 
little hiy at night during the hm wetk is very proper It fs 
the custom with some to spring fretl with ewm and lambs 
folded , w 1th a little hay The meado « s, however .must be en 
tlrely clear of sti i k by the latter end of Ai»ril If May be at all 
intruded on, the hay cron will bo mneh uuuKd, and the grase 
become soft and woolly, like lattermath ARer s]kring feeding 
the water is let In again for a few days It is remarktJd^that 
autumnal, wlnur, and spring watering will not oc^lon rot in 
sheep; but if the water he used for a few days iffany of (ha 
summer months, the pasturage becomes unsafo for such stock 
This is conformable to the general Idee of rot , vi* that it is 
occasioned by summer moisture, and is seldom known to MT 
considerable extent without a long continuance of warmth nd 
rain A wet sugudoG therefori, is always productive of nds 
diseaw In the vali Thu generaf advanta|m of watering anp, 
that the land and herbage are continually Improving, wfUtouf 
manure, and die crop is not only foil and certain, bui a|so 

^SvwpMJg might he prai tised to a considereUe ext^ en^tlM 
tanks of uw <^em. If the commlssimtoMrere to direct melt 
ottentkm to the su^ect. 

12 I ive Stock 

2^ desrw the principal object with rooto cf the vole flusnets. 
Good roilfcen preftinred, witnout muidi ragaid topes&otiqtt rf 
shop^ Glouccstenhire broed resembles the GltoiiOTgen<ihlro 
excepting In ciriour, which is nd or brown, hfljM Abe* 
of roiddniig lengtiwwhlte with a black tin at tta endsipMcv 
tbla in and l^e In the higher vafo the Improved long 
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StATISTICS OF AdRlCI^LTOBF. 


I^aAt IV. 


Itorndl oowa of BafctweO ind FWlor in moat rtpute 
llovonsy HenTordt, itid vattoita otheta In iin> TIm beat lend 
does fiot alwaya vradnee the moat marketable cheesto often 
limes the reverse , If ft has either been muob manured with 
dune, or diecp ftedlnff, the quantity of milk will be ln« raaaod, 
but we quollM materially altered 1 his la probably owine to 
the tntroducnon of plants, whioh did not grow there before, 
or to the destmotlon of Mme Wat did l%e came does not 
originate with the cow, but the herbage on which sho feeds 
Thesameoow.on two pastures, separate only by a hedge, will 
give milk of dlifkrent qualities from one shall be inaao dne, 
rich, and close cheese . srhile from the other shall be made 
rank, ** hMvlng,” hollow, unpleasant to the palate, and undt 
for the market In the parlsn of Haresdeltl, two grounds ad 
Joining each other were alternately used for tlu. pasture of 
Cows while they were on one, excellent cheese was iniule but 
e«i the otiur, it was difflcult to make any tolerably good The 
latter hid lately well dressed witn manure, which pro 
duced planu unfavourable to the dairy , and the dairy woman 
herself remarked, that if the farmer continued to enrich tlie 
herbage with dung she must give up making cheese It Is 
proper, therefore, that milking cows should not be removed 
nroin one pasture to another mdiscnnainately, but that certain 
to the stock, should uo asslgne 1 to their 


practice on many farms where cow 
In ■ • • • ■ 


(Aandnculus)^ and gorUo (dUIium). White clover is bimtgbt 
forward by manure and sheep stock, and is a proof of good 
land, at least of land in a state of high cultivation , hence it 
has a tendency to raise the quaUt;y of the^qiilk, aud make the 
cheese heave 

Lktue-making Best cheese not attempted while the cows 
are on hay , generally coinmenoos abouS» May, when the cows 
a» tumwl into the pastures Cows milked twice a dqy, at 
four m the morning, and at the same hour in the afterilDan , 
the cheese foctor disoovera the '* hoved ' ehecae by tfo«dlng 
on them 

S/t^ Principal breed the Cotiwolds , now very mudh mixed 
by ermaes with the Leicester and ffouth Downs The liver rot 
common In the vale, end therefore few bred fhoe. WUtshlrea 
are Iwught lA and fra olf 
fforier, no particular breed 
iVM> It, formerly numerous, now on the decrease 
iJ Political Economy 

On the hilly districts, where stone aliounds, the roads greatly 
improved of late , those under M'Adam excellent , bui the 
vale roads In many places very bsri Manufacture of woollen 
broad cloths, chiefly superfine from Spanish wool, extensively 
carried on in the district called the Bottomi Carpet weaving 
and thin st lill at Cirencester , stocking frame knitting at 
lewkesbury v re, cards, rugs, blankets, iron and brass wir^ 
tin plate, pins, wr ting paptr,fi!lt hats, manufactured at dlf 
forent pl'ues hplnnu c >r flax the winter work of women In 
the vale of Bvesham r xte*ni ve iron works In the forest , the 
best iron In the kingdom mine at Huxley , nails m ide at I Ittle 
dean Articles of aj^lcultural com nerce, cheese, baron, cid r, 
1 >errv, gram, and salmon, to the extent of 400(V per annnm , 
in inamificturing commerce, broad-cloths and pins are ct the 
greatest importance 


grounds, in proportion 

use, and this Is the ^ — , 

pastures have for time Immemorial been appioiiriated exclu 
rively to the use of the dairy i he dung or the cow, Indeed, 
being of a cooling nature, U the best m uiurc tor cow pasture 
Other animals, such a.s ewits and sheet), tn V occasiunally in ki 
in to eat the refrise gross, but not more thin one sheep sho ild 
be allowed to an acre Among the plants which arc useless, 
or unfavourable to the making of goxl cheese, tre white 
dover (^folium ripens), the different kinds of crow foot 

7792 WORCESTERSHIRE. A surface of43ljJ60 acres, according to the official estimatea laid before 
parliament, though some of the calculations which have been published make it amount to 599^040 acres, 
distinguished the two extensive vales of Worcester and Bvesham In the fertility of its soil, and the 
amenity of its sitmtion, surlace, and natural embellishincnrs, very few districts of similar ex tent arc equal 
to it — scarcely one excels it And its ngncultiir il products arc not only more abundant, but more various, 
than those of other counties , not corn, cattle, and dairy produce only, but fruits, liquors, and hops, rank 
among its productions iPomeioy*s lyotce^UrsAn 1^179^ Ptlt's Report, 1807 Mat sAaPs Review, ISIS. 
Edln Gaz 1827 ) 


1 Geographical ktate arid Cu cum^innee^ 

Clirinle cif the middle bo ith, ind west of tho countv, re 
maikabh mild, Mfl, and siluhrioiis Uic vaUv tr{ the Sevun 
Avon, and Icme, with tho rutiiignoiis ufilmdv, rising to 1 >0 
foet above their evel ripen their products from i fortnight to 
a month earlier than what (ikes place m clevited tout ti s, 
even with a siiniUr noil and burfirc tixty jiids pernt idi u 
lar one degree more to the norUi conform ibly to lliis idea, 
early at Wurceater, and late at Ulmiinghaiii Ap| ircntly 
much leui rolna falls liere, tlmn in counties more elevated and 
more Inward 

Sol/ Ten thousand acres of deep nt h sediment deposltcxi by 
the Sever n and a good deil on the A v n J eine ai il Stour h ill 
the rest of the county, rich clay ind loiin vome light » mdy oils 
about Kiddermbistcr, and fcprin|,y giavcl about Jli )in<.grove 

Ml ufra/s iirick clay, gravel, s ml inirl, fr t toiu ci I, at 
Mainblc, quart/trn, a bill i stoni, hirin') the I imi cf the 
Malvern hllli) Fxrmuve lime quames and coal mines at 
Dudley , excellent cuinn on «alr it Dr) twich 

IVfl/er iliverb, hut no lake, pool, i r jioiid t nned by nifurt 
Malvern well, a good rhalybeate , it ib limpid, without Mnell 
or Ubie 

/mA in the Severn, salmon, shad, lampro, and lampcm 


tlie rows f /fg 095 manufactured at Evesham, and used In 
the nci|,hbourliood 



the lamprey mrows to twenty six inches long, and is often tliree 
or four ixninas in we ght , it kives the sea in the spring, it d 
It esteemed a greit dnicaev, but unwholesome wlien eaten too 
freely 1 he iainpem goes to the bea it reitiin seaaoii!,, is ten 
or twelve foihes long, about the blze of a manb finger, and 
common in Worcester, potted or preberved, vast quantities 
aold for baits to the cod flsheiy 

*VBiioUbl^l^ed among all classes , many resident fimiliet 
of considerable opulence and fortune 

3 Buildtngs 

Some magninoent residences ; farm hooscs erected at dlf 
forent times and no way remarkable, unless for liemg badly 
aitu ited and arranged , great wont of bheds for cattle ( ut 
tages have nothing to recommend them , often built of timber 
and plaster, and cxivered w ith thatch Some good stone bridges 
over the hevem, and an Iron one of one arch, 150 feet span and 
fifty fort rise, at btourpon 

4 Occupation 

Farms small fttun 401 to 4001 a year, hut some larger, 
•ddom held on lease , but when a tenant takes a form on btrons 
lands, where die conrse is fallow and three crons, he holds 
it by custom for four years Knlgh^ of Lea Ooatle, ft ns 
930 acres In a masterly style, large formers have a turn for 
Improvement I arooU ones have seldom an mportuniw , many 
inventions proposed and introduced, hut the sensible farmer 
unfbrtnnately finds few of them that will answer 

PfoTvfvsffie ybrnriiw JfnfgAf About 200 acres around 
Lea Castle, formerly Tn irrcsular uncouth divis ons, with wide 
stovgnhr hkdgea, are now laid, or laying together, the roads 
tMtter disi'O^ both fr’f convenience and appearance, and the 
hedgm ttorkaJ np , but the trees, which are in abundance, 
caranilly pre iew eat to give a park Ilka appearance, this la di 
vided into lots by temporary burdita. 

Mine gentlemankWhen the volun 
leer cnrwy «toe raised, sold Ms heavy form horses, and 
boaght Ught ones, chiefly Clevelands, <n which he mounted ten 
of nU ton servants fbr mlUtaov service The horses doing alt 
the form srork, and occasionally serving for saddle hones, or to 
drC# Ms carriage. 

& lmplemeni9 

Ufotwopirheelcd, sod dmirn Inr throe hofsm In a line, 
g In the furrow | in the vale of Bvesham, a heavy swing 
jt these ploiighi ore seen nowhere else; they are all 
CffteepUng the share «id ooaltier i very long In the tail, 
andLshfoboard , a lead for a team , the four wheriod 
* cnQay Is a low waggon, used for harvest work Knight uses 
Imftoved implcmmus, and ploughs with two hones abreast, 
yanobs dilUi for sowing wheat, and stlrmig the stril between 


8 A/ahle T and 

I illo vH plmi^hcd four times, which Is rather rare In Eng 
land 1 tat ons generally a fillow and two corn crops, wiOi 
an intervening leguminous herlage, or turnip i.rop J^illing 
In use lor whcil m the vale of Lveatoni and oHht placts, 
lieann commonly dibhlcd 1 urnliHi colnvated broad cast , and 
Carpenter, authoi of A rrmtito c n Practical ami Bjcpenmtiiiat 
A(,nrulture, his dLscovered since he published his nook, that 
Die fly II to Ih. prevented < r destroyed by steeping the seed In 
sulphur before sown, and harrowing os soon as trie fly la dU 
covered , '* then sow eight bushels per acre of dry Iiine, or fine 
ishes, wlien the dew is on 'the loaves, so at It may adhere to 
them ” Carrots sown by Knight and others In the nrlcli 
bourhood, where a good deal of seed Is raised for the London 
seedsmen 

Htpt grown to great perfection, and fndt trees generally 
planted among them, at the rate of forty-eight to an acre, 
lUOO stools of hops are considered on acre, whatever ground 
they miy stand on, and labour is paid fur accordingly Oold 
ing vine, mathon white, red, nonpareil, and Kentiim gr^Pr, 
local names for varieties distlngulmed by very slender sha^ 
/.and stirred between the plants with the plough, only two 
poles to a stool , picking chiefly I y elsh women ^len 
tithe ot hops is taken in kind. Die paison may either take 


1 duly . „ , 

the trado here, as elsewhere, is on the decline, com, on the 
average of years, u found to pay better 

Atvaragvt, cuoumbe^and onions, grown in the fields of 
Fvesbam, and aent Ut lUrmingham market, though thirty 
miles distant, also, poppy heads for the Lwufon ornggista. 
Clover for seed in various parts ot the county. 

7 Gtoi* 

The banks of the riven chiefly under meadow ot fke very 
richest kind , employed chiefly In fatting cattle and oheep, 
ctoveis and rye grass cnltlvatrd 
6 Gardens and Orchard^ 

Market gardens near moat of the principal towns j produce, 
besides low consumption. Is sent to Hath, Bristol, and Blr* 
rain^in Orchards, long and SDccaasrully cultivated ki the 
middle, south, and webtem parts of the county | round 
towns, villages, and fann«houses, and all the htob(« rows of a 
form often planted with fruit trees, and very prodaotive. In 
a plentlfol year, or what is called a '* hit of ffwt,' it will not 
pay for carnage to market remote plaoeai no casks can 
be got for aU the juice In 1784, dstems were finmied in the 


gEKWi^ to receive the liquor, but tl^ 


corrmts of pony ran into oominon jewens. Urge 

quarries of 8|^to rot, or^n^toou^ Jw ddw Li 

such « ftror aold for 21* a honAead, In Woroeator tmarkec t 
two or three tons of eherrlM onim aold In Wtoctoter market 
In the morning before five o'oloaki tix tons have been sold 
tUre in one momtagi SOOOI* hto been paid for tba ionnuo of 
fruit on the 1 rent and Severn canal In ont year camd forty, 
tix miles long, tonnage 1^. par ton per mile, 7000 tone muit 
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AGnjCVLTPSB Of MONUOUTiSUlKS. 


.m 



L?i 


IwTd named The aloclu am not nnfted here till 
Mflw )««» Jtatu* out, iji 

f^ad t» me ciefi ntaouer 
luedlnGloMmtenhtM feome* 
timihi the bouffha of the «tock 
■re eeeb oranMl in ihe whip 
manner* when cleft^r^**W 
it performed, tiir ohdt u i|pde 
vlth a MW, and aftcrwardit 
Htnootiied with a knifo i little 
care paid to the tree* ati«r 
wards , thej bear at %a fears, 
are at perfection n thirtjr, 
and oonUniie in full bearing 
fur at least thirty years more 
bheep should be excluded iron* 
the on h ords, and coarse groM 
or straw burned in them ua 
me first appearance of a blif,ht , 

I this fbmlgatioii destniys my 
' rlods of insects Fruit is gi 
thenred as it tails from the tree, 
force used till tiie Jea^ 
ace mostly follea, and tlien 
only shaking or sinking with a ligJit pole Cid^ m^e as 
in Gloucestcrslun., t ut witli no attention to the mixture 
ot fkuit, or Its previous sweet and eban state Pomeroy pro 
poses to separate tlie tore aiul ksniels from ihe pulp, by forctiyf 
n I u nil yllnder tlirougli each api le, and then pruidlng the 
core anti pi Ip apart, as much of uic flgiour of < luer depemU 
on bruising the seeds 
9 IVouetM and Plantattons 

Abundance of oak and dm ( roome, Hogley, «o well 
wooded Forest of Wire, near Bewdley, supplies oak poles, 
ndli hurdits, laths, hoops, &o 

JO Improvements . ^ 

Earl of Coventry drains his park hy open cut* wide, and their 
■Ides lurfcd to tilt liotloin , all the attention they require is 
preveubng the estal lishmcnt of large w eeds or eoirst tufts of 
gross, which would in tempt tlu water vune mibinkmenta 
on ihe Severn, and some meadows lrri/,atcd, but mostly by 
lloudv 

11 Live Stock 

No particular brwts , 1-iud too good for breeding , feeding 
chiefly atUndod to, lod stnie da ivmg , sonit soiling, and i 
ptotl dtHi of tile Ut used lor hn shmg luiuinn ttd oxen 
Alules usetl in agriculture hi some parts if the ci unty, wpe 
clally near IkwtTly rise t< fifteen hands «r more, hktys 
carriage muU a 1 led from grey or whiU mar^ and a white 
B»oitt3 foreign OhS 1 he great age to which they att-un is mie 
of their thld advantages , at i>erl« ti m at thirty, and work till 
seventy oi upwards Asses tmploied by Carj enttJ, of Broms 
glove, fainter and 'luthe r 

12 Pohtical lionomv , ^ 

1 riiieii al roads good , cross roads very bad A subterranean 


tonal near Ihidley A road dub, astobtished In tfte role if £«|u 
sham in 1792,ttie memhemrf wltb^hb^mwna^^ 
road fiurveyon, gratis, in tlnwr lurns, abd 
laws, and to tab all the oMians In (hdr Mi 
and beeping good roods* narorol euulo, r 


tnbi 

iirjii 

Manufa^mpf gloves in Wor^ter, ondTalio i^p«Kd^ Mbd 
cabmet furniture of wqdlni cloth am f Itof si S " — ' 
glase and nails at Dudley , leatiier maUng troitt , 
the ssmeidaee, ndIt.iieuUe%liiiro,wQolscamt4ngbnAei 
at Bromigrovo and liedditdt , twining In nioslijHapas j 
at iCiiidcrminirttr s various iron nocks cm the Slew* I 
Anunes at rewkssbury and Braclon , _ , 

Xhrwfrdob self ivorkaon record from 816 Thestmigovfr'SM 
salt are, mould itveA^, mart tltlriy five foot, iglc,aioiii^nr 
alabaster, forty feel, iHen a reservoir of l»rlno twetatv^tyrolBcjMfr 
then tale seventy five fiwt, then a rock of Salt, Into «ludh ihq 
workmen boreu five foet* The brine it IncxhsuatiUa { on 
bonng through the talc, it linmediatol} rises and fills the pit* 
Salt made here and sold In one year, from April 5 177)» to 
Aprils 1772, C01.)7!i bushels, of which expprMd gbr^ 
110,1120 bu^clt Doty paid into the salt otfice, Lonfiem, 
61,457/ , which was then nearly one third oi the wh«e remuto 
lirom sail m bngland J he process of making salt at DiQit> 
wlcli Is as follows — A little common water Is first piH Into 
thi I an, to keep tJie brine from binning to the bottom, fito 
pan Is tiiiti filled witli lirtne, and a small piece of rgsSn thrown 
in to make it granulate fine | when the brine is polling, me 
salt first Incrusu at the top, end then subsides to the bot^ t 
when bulls ded, the persons employed ladle It out with an 
iron skimmer, and put It into wit kcr barrows, each contunlng 
about half a hushei, in the siiape of a sugar loaf, and let them 
stand at the side of the pan for some minutes to drain , they 
tiun drop the salt out of the barrow, and place it In the stove 
to harden In 1775. Baker, a driig^st, from London, spent 
IK.Onu/ in a \ rojL>tt for convTytng Ihe Droltwlch brine in pliiet 
to the Severn, without success. Dr Nash, from exneiimc^ 
liel evn Droitwich salt to tie neither manure in Itself, nor ca 
pabb ot exciilng any vegetative principle on the earth, as animal 
or vegetable salts or Iirne may do it produoefi tiod etibets on 
pknighed lands, \ij Im leasing their tiryntss in hot weather, oi^ 
by iiiaklig them greasy, and wbat Ui* fttrmors call raw, in 
damp wt ther He has found It serviieaWe to scatter foul Mlt 
uion largt heaps of inanure« lo kill wet'd'i and dcatroy tnelr 
si^s, but not to eiiiKh care must ho taken that it be not 
1 1 d near Uie roots ot llie tri-cs, ns it will certainly destroy them. 
It laid at the bottom of ihjoIs, It ei»M« them to hold water ; 
It 18 whol yiome to granivoroiis and grammlvorous animals, but 
prejudicial to i arnlvorous ones • 

13 Mtana ot Improvement e 

J he estal fishritent of village and parlsli. libraries recom- 
mended and A paper on the sulyecl t oplSl, which appewed 
m the \5 orcesler newspaper From the Ixxiks reiommcndi'd, 
as will ns otinr evident t, the writer of this pajier Is Hir 
lUchard Philhi s 1 he pla« Is exeellent, and would prole'll ly, 
in the course of a generation, cfteit a complete chon^ in ilia 
lower flaw r of society J.e ( onteur s treatise on ajiple trees and 
cidoi, as ai i Utable to the Isle of Jersey, apiicnded to the survey. 


77‘13 MONMOUIHSHIRE. A surface of SIC, POO acres vined by hills, some of which are of wn- 
siilcrablo height more distinguished by its woods and ita mineral produtts than its *8^*7* 

moutlibhiro, and, with the iron works, lorms an important source of industry and wtallb (JittMflJ « 
Ktport, 1811) 


1 Gcogi aphtdPl State and Cti cums/anccs 

CUma^ Mild in the vales and cold on the confines of 


Cltmatt Mild In the vales ana coiu on me eojiiiHc.«i 
Broconsliirc, where tlie snows soinetiines remain on the ground 
a late iwriod in spring , atmosphere humid, as in most 
w«>tmi counties highly f i vour-il le to ihe fcrow Ui of ffa** 

& U Clay, I jam. *•“** **" rock or in rblt, and lieds 


jTi spring I atinospnere uuunu, i 

western counties highly f i vour'ij le to Ihe fcrow Ui of ffa** 

S U Llay, I jam, and grey soil on rock or in rblt, and lied 
of limestone Caldicot and bltnllag levels ot tlio 
under the court of sewm is a ricli silty loam 
a reddish loam No jjoor soil m the 
JUtneralt Coal, “iron, anti hme^ Uf waroi^o^^OTty jW 


il bdsln of buum W^es 


7 Ot asf I and . . , ^ 

“ Some tanners insist on it that rushes shelter M*" protect 
grass, and will not allow them to be removed by drammg or 
otherwise ' 

8 Garth ns and Orchards , - , . 

J he lattiT very general on a small scale i aOTics for eWng 

much In dim-ind at the Iron mills, best ordginis and hop- 

Soil ot the hills grounds in the hundred of llaglond 
q IVoods and Plantations 

" jS7n»u/s””Coar.-tron, anti lime V\ wards of twOTty iron County long famous for llic size of its oaks , stock now mucli 

works in the coal district, coal not brought Into gem^lutetiU diminished 

179S, when uic canals and rail roads tsomplet^ Frin J ive Stock 

clpal proprietors of the mineral distnct. Hr Chw Morgan, Mlxtd cattle, so 

c’lbSSlm , B Hall, «nd thi Foil of Abergavenny .. ^ 

A paiiunilaiTlescrlpiion of the mineral 
given by Martin {PAU Trans 1SU6) 

diards and pass lands. 

thaiched . now ones covered with Me stone , seldom any nwro 
yivds t but catUe-houses and barns scattered about at rai^ m , 

OTttnges on the most frni^ plan, generally with a garden. 

4. Occupation 

Sixs of farms. 60 to 000 acres, iW 
... — I leones not 


Mlxtd cattle, some dairying, but fee^g mow 8*™^* 
Heroforil horses a good deal bred, asses OTd niules ^ 
the iron works the mules ftaind belU r than liorses for cany mg 
chareoal from the woods to the teem works. 

11 Political I cowtmy 

Valentine Morris, fcsti , of Plercefield, being eroded as to 
the roads of the county, Vtore Parlls^t, <rto 
Q What sort of roads have you In Monmouttisnite i 
A None , ^ , 

Q How do you travel then P 

Thiswasthteiy veais ago (1800), they ere ntro (IWO) Im 
proved, but still bad , various railway* and oanals 


very general. 

5 Implements 
The nroprioioM of Iron works neve 
■ntroduoad many improved forms from 
die north ; vew neet Iron gatei ««* 

J^ble^Land 

Less than Ihe wstureJ tillage diisfly 
bj oxen « Many farmcn are to 
%eamttanoed, oa to I** ew on ^ 

watdi, lest the avarice of thdr la^- 

lords shauhl totoeflm with Ihdr ito 
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7794 HEREFORDSHIRE A lurfiwe of 600,000 acres, studded with hills,^AiUooks, and minor swells 
of various heights and dimensions i almost every where of a rich soil, devoted exclusively to agrtrultUi^, 
and highly productive iti corn, caltle, ftuit, cider, hops, and Umber. The most distinguished cultivaior 
in the county Is T A Knl^it, Esq., known in agriculture by his X reatibe on the Aihde and Pear, 
many valuable papers in the^ansactions ot the Royal boclety, and communications to the Board ol AgrI. 
culture , and in gardeniim by numerous essays and improvements, and his honourable olflee ol President 
of the Horticultural Society, (CiarJle*s Hertfordshire, 1794. Duncombe*s Report, 1808. ManhBR,*s &g. 
view, 1818.) 

1. Geograj^oal State and Circumstances •" ^rtii-ulw, form exception*, wd flourish most in a hot and 

C«iiiiife,T«niarkald7 hedthy f west winds Um coldert , warm- •h*illow|/>il^ii a lime or sandktonb U»t suit* rf pea# 
«st and e^lcst part i^t Rml prefer the rich lonin, but Interior kinds « ill wen 

Soil A mnrty i lay of RTeat fertility extends oxer most of the nourish where the soil will scart-ely produce herbaw Tha 
county The heaviest ertm of what produced on a clayey “PI’'" dlsllod into old Mul new soru, caiA efiss com. 
tract between Hereford andlndbury , tire liahtebt lands in the *oine called kernel fruits, namely, the fruit growing m 

southHiBSt about Wurmclow, and known as the « Rye lands, * «*• native roots, as a dlRiiicUw from those i»roclu< «l bv the 


from Uie prevail ing produce there in former tunes 

Siiitertut Iron ore in the sandy district, but none manufac • 
tured at present Red and yellow ochres, pipe clay, and Aillers' 
earth, but only the latter u orked for 

Water abounds | salmon caught in the Wye, but, owing to 
the wein and illegal praetka, not so abundantly ns formerly 

2 Property 

Guy's Hospital, Duke of Norfollr, Earl of Oxford, Earl of 
Essex, Rlr (i romwall, &c the largest nroprielon I heir 
estates divided into terms of from IKK) to 400 acres A number 
of estates from 4001 to 1000/ ptr annum constantly rwidcd 
on liy their owniTS, and cultivated and inan-igid m giod style, 
with a view to the introducilun of the best agricultural nrar 
tices Hie tenures of gavilkind and borough english exist In 
a few places, but are gmerally nulhhed by will 
61 Buildings 

home fine seats of proprietors, as Horn I ary, Hampton 
Court, Downton C astic, /kc Old farm hotisis of wooil, ill dc 
signed, and placed some good new ones ou the Guy s Hospital 
am other estates ( ottages vt ry hural te, and uf an inferior 
construction Strawberries lately cultivated by some cottagers, 
for the Hereford market, with suLcess and profit 

4 Qicupation 

Small farms on the decline, few oni^tunlties now by which 
an Industrious couple can devote oOl or 100/ , acaiilml by 
lienonat labour, to stork a few at res, and bring up their family, 
and piss Uieir latter years U. comparative indep iiiUn e Hence 
matrimony on the decline, and Qi entlousness on ihc increase 
Hence iluncoinlie humanely n^nmm(nds proprietors to forego 
the temporary ad vantages or throvi ing the whole ot thtir estiti i 
Into large farms, and advises some all sitVs, from 5 to ^00 
acres, as ultimatei^best for the country " The old fashioned 
firmer of Herefordshlie receives any new cxperimint in iigri 
culture with great hesitation, if not rcluctanci When its 
utllitv is copfinned by repeated trtUs, he slowly ind grailuativ 
falls into the practice, but he wisely leaves the ex|>erlinent and 
the risk to tnoae who recommend or suggest it and haiplly 
the county Is at tills monunt well providid with agrirultut 
ists, who iMssen the menns and the Sf irit to iinderiako the 
4 patriotic task * Leases of twenty one }ear<i most commi nly in 
three iKTiods of seven years, detcnniuable at the end of euh 
pariodt by either landlord or tenant 

5 Jmpltntenls 

Plough csllcd the light lammas, without a wheel, and drawn 
bv three or four oxen ^nr rally in i line, il riast , but oltcn the 
vnke Is the usual nmile of harnessing \ irious Improved im 
phments by the amateurs, but none in gcnei il usl 

6 A I able f and 

Wheat luincipiil grain cultivated, and goner'illy sown on a 
fellow r^aiveof seed procured from thi ihalk hills of Ox 
fbidshlre, stew’d in lirini iiid lime, to guinl against vermin 
and smut Knight, late of Laton, now of Downton i a«tle, 
ateeps in water and then envelo[>e4 In lime, and Ins whr it was 
u tree from wut and other disi oacs as that of Ids inighbours 
from chaiupaFReeil Hops a good deal cultivated, and chiefly 
lUsposed or to Bnstol dealers 

7 Otass. 

Tortile meailnwv on the Wye, Frome, and I ug, mown and 
fed Not a dairy county for home consumption, seldom for 
exterior markets, or Smlthlield. Butter supplied from Wales, 
and cheese from Shropshire and Gloucestershire Ibe 
general soil of Herefordshire amtvars to be unfavourable to the 
making of clieese T A. Knight, witli th^tt ac«. uracy and skill 
which ne Is known to possess on all subjects connected wltlt 
agriculture and twturai histon, has proved In experiment, 
that oqual quantitfoi of milk in Herefordshire and ( hediire will 
p^noe unequal quantities of cuid, highly to the advantage of 
Cliesldre and ferthec, that better cheese has been produced 
In that county, from milk, half of wldch has been previously 
skimmed, than Is produced in this from milk altogether un- 
skimmed. The want, tlierefore, of complete success in tins 
valuable branch of rural economy Is not solely to be ittributnl 
to tha want of skill in our dairy maids , and the cause of foJIun 
M roadered more difficult of discuvery, and c onbequcntly more 
dHfleult to ho remedted, from an oMorvation that the plants 
were neariy the Mime In the Herefordshire and Chwhlre pas 
tuns, an which the above experiments were made white 
clover abounded m each, with the crested dog tml grass and 
ne*grase mheed with amen In small quantitira Of such plants 
the pMtiim cCiIfcnfoidsliiie are genemlly composed 

A inode tf managing eound ntfadome and pfteluree has lately 
bMB lyM| fmd JiUmded with a gteat Incieaso of produce 
Ime gitottindwti aasoon as R Is In blossom, and i onswiuently 
prawfeti^ fa the fbnnatlon of seed. The after grass is not 
maed fmttl k Ingtao to contract a yellow appeurance. In the 
tetterdmi nfOrtewcorbeghiniBgisNevemtwr^ In this case 
the jarodnd rtoiatna covetM during the ivhiter with a portion 
of df^ bofihage, throttli^ Which young glass springs with 
the iguteat Tij^ at an uorly parted of the succeeding 


B 'ens and Orchards. 

i flm extepslvely planted In Herefonbhlra In die 
rtiM I , by Lord Heudamore, of Home Lacy Or- 
hedge.tow fsreek of the apple and pear kind are 
m aspect, soil, and under every chiture. The soil 
to most kinds of apples, is a deep rich loom when 
ittnie of the plon^; the S^yre and golden iriiipfo. 


in particular, form exceptions, and flourish most In a hot and 
shallow|/)il, on a lime or sandstone. The best sorts of pea# 
trees also prefer the rich loam, but Interior kinds w Ul wet 
flourish where the soil will scarcely produce herbage Tha 

K apples arc dlvllud Into old and new sorts, each cIm com. 
rises some called kernel fruits, namely, the fruit growing on 
s native roots, as a disthictlon from those iirodui eel by the 
1 peration of grufllng JHie old sorts of apples arc those which 
, have l>ccn long introduced, such os the Styre, golden pip)>ln, 
hagloccrab, several varieties of the Hirvey, the brandy 
ipple, red streak, woodcock, moyle. sennet, red, uhltc, ana 
yellow muskj, fox wlulp, loim, and md pimmialns, dymock 
reil, ten commandments, and others. Some of theve names 
arc descriptive of the fruit, and others arc derived from the 
places wlier they have betn fitst found, or found In most 
abundance ilie old pears held in most estimation are, tin 
sifuash, so called from ttie tenderness of its pulp , the Oldfield, 
from having grown as a siy'dl ng In a field of that name , the 
hutfrap. from the qiiantlty ot ''isr*l air cent ihi€?d In its liquor , 
th( b irland, from fields In tlic iwy sh of Rosbury, called the 
Rarlands the sack ]war, fyom Its richness, and the red pear, 
from Its colour Of more common sorts, Ibc lung land is the 
most valualilc, and for the general use ot the farmer perhaps 
the test of any 

I) Woods and Plantations 

Oak very il unrl<int, and more rapid in its growth in this 
county anil Monmouthshire thm in most pirts ot hnglanil, 
Lird Oxfoids eslatis and Croft Cistle contain tlie finest old 
tries in the county , fine woods at Fi xley, U Fnci , 1 sq most 
luxuriant o-ik tinilKr and coppices at Mocias l ourt and Stoke 
Park , a curious wetpmg oak at Molcis Most prodiu live ash 
cop) iii>s ut Hampton ( onrt and 1 ctlbiifv cm < vtiy tbhtein 
yiars For crate ware, liurdleb, /Itc and bring tram IH/ in^ 
jier wood acre, whic h is to the slatulc icrc as H to 5 Elm trees 
die intersperstd in the hedge rows with fruit trees 
10 ImprovemenU 

Diainlng much wanted, hut practised chiefly by propric 
tors, wall ring little praitisoil, though intnulucra m iblOby 
R Vaughan, rsq of New (ourt, whose tract on the subjcit 
has been aire idy im nti uhiI ( lITt ) Unc of the gn itest c'ftix! 
nniente in this way which have betn attcmpteil of late years la 
Hertforctehire, has I ten aUnidcd with complete succists on the 
estucofT A Knight liy inak int, i weir on the river limi, 
with proper coursis for the w itcr, that ccntlcman is now 
enal led to irrig itc two hundred icresof I'lnci, which were never 
WRUnd hufon, with the iisistance of the li ist flood , and one 
half ct that qn intity even m the driest beason 
11 Itve Stock 

Hereford catiU esteemed superior to most. If not to all, other 
breeds, thost ot Devon and Sussex nearest them In ijipear met. 
r sire, an athletic f< rm, and unusual neatness. i n iracter 
ise the true sc rt the pri vnihng colour is a reddish brow n, 
with white faciw Ihe leiring cf ixe>nfor igiiciiltaral pur- 
poses unlv«rsa)ly prevails nearly half the pioiighiiig is fier 
fonned by them, ind they tike »ii tqual share in the 111 ours 
ot tlie harvest I hey are shod with iron in situati ns wliii h 
frequently require tlu ir exertions on hard r > ids 1 he show of 
oxen in thriving coiidit on it Ihc Mu I at Imas fnr In Hcnfoid, 
cinn ,t lie exceraed I y any wmil ir annual rolh ction In I ngland , 
oil this occasion they arc t^enerillvsold to the principal gra/iers 
in the counties near the mctiopullli,, and there perfectea fur thu 
London m vrkels , 

Herefordshire not hdna a Amnnng tminly, breeders direct 
their attention to producing that form of animil best adapted 
for feeding rather than milking, "The whole attentnm of 
I the J ( icesturshlrc breeder has been directed to the Improve 
I nient ot his cow , and for the use of the graxier, he h is made 
her nn excellent animal The Herefardslnrc breeder, on the 
contrary, has sacrihctd the qualities of Uie cow to those of the 
ox , he does not value his cow occinnhng to the prire which the 
CTaUer would give ter It, hut in pmporuon as it poNseasea that 
form and cliaractcr which experience has taught him to be 
conducive to the cxcrilciice ot the future ox Henoe the cow 
of Herefordshire is compamUvcIy small, extremely delipate, 
and very feminine In Its characters It Is light tleriied whoi 
In common conation, but cayiable of extending itself uidver. 
■ally in a shoivVace of time, when fattening >x|ierienee 
seems fully to have proved, that these qualities In the cow am 
necessary to perfecUon in the ox , and that when the cow is 
lame and masrulino in its chancier, and heavily loaded with 
flesh, the ox will l« coax|yand brawny, and, consequent] v, 
unkind and tedious in the process of fattening It mas hero 
be remarked, that there is an extraordinary difference bctwei n 
the weight ot a Herefordidilre cow and the On bred from her , 
perhaps other sorts, eminent for produemg fine oxen, are 
similarly dMtinguished, but it is a fact, that a Henifordahira 
cow win not imfircquenily be tlie mother of on ox of nearly 
three tlmrs her own weight. T. A Knight, who made this 
obMHrvation,iecoIlecU no Instance of this gnat disproportion 
m the weight of the males and tbmale# of (he icqigdutrued 
cattle That gentleman farther observes, that he is unable (o 
discover what odvantofe the public havederiveds c# fata llkeU 
to derive, from a breed of cattle which ore neithev calonlated 
for the dairy nor for breeding oxen The dUFerfncq fo thfi 
dairy between a good and on fridifftnrent milking covf, oh tha 
pasture which fi ad^uate to the kaep of the latuv, trill 
seldom exceed five pounds, and If the animal be good, a ykiy 
poor pasture will he sufficient , but the ilffference betwhan fi 
good and bad ox will often exceed twenty pounds, wimd both 


in the imj^iement of the labouring 0 k Persona of Unh 
perifnee, Knight adds, Jn the breeding of cattl^ may petj 
think that a sort is obtehufole which win unite the tFo ofik 
but experlonce will ootitihca them, that in endeavounft 
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.atlheMiiMilttief HMtvftlnavtr 

be i^le to teatli elfhet tho nil to «•<.! oalcutot^ finr 

the dnirv, every attcnilon ehoulil be paid to obtain md improve 
tlieliMtuorto of mflU^ <!o««| Sto<fiirhertf the ox in kept tok 
proper ape la a bAst of dtaaftht* ooiMtip eondudn/r to hii 
exodlence ought to b« nrslected, A twpw muiit^ howe\er, give 
inlUt enough tokeepltac(ufflit«athj»<U«|uaJlnedlbrbnN!(Ung 
a good oa. Jbecaun the calf uould be spoiled before It had 
acquired the proper ajge to be weanad • 

Sheep. Theprovlndonirvedj the Kyeland, named finm the 
Mdy district in the ncighliourhood of Rots Ih^ lamb in 
Febmary and March . but dunpg winter^ and partfculArly In 
time of lambing, the store flocks are gmenlly conflied by 
night hi a covrrM budding, provinolally termed a cot, m which 
they are sometimes AkI vith liay and Imrley straw, but much 
more fKquently with peas haulm home ureeden accustom 
them to the cot only In very seven weather, ind m lambini^ 
tim< The practice was derived from the Flemings, and Intro 
duced Into JDngland about the year IGdO A trots his been 


nude between die Hyelands and the new Leicester sorts, to tlic ^ven many premiums, and done much good. 


ddrmkage, perhaps, qf the Weedhr rSho b slhutis^ od good 
land, but cenotaly to the detrlineut cf Rm wooL; A 
between the, Kyeland and teal Hpauiidisakim the mdstpro^^ 
mcale of addntg to its flucmcis and value pK* t^iy’s OMMafe 
ments have lieen alreod) relate ^ 

12 Rurai Fcvmmy 

•• If a oertaiii proportion between the pHee of labour ^ ^ 
ave|^ prfoo of wheat could be fixed by law.soes to thu 
uipIlcMlons for pirochtol aid necessary only In oasWof aveiT 
large family, of musual Illness, ol scanty sc asms, or any other 
real eineritafic 7 j the muMsuie, It la presumed, umtUd be honour- 
able to the country, would stimulate Industry and fidelity* 
would clu ck ilihbonc dy, and endear to a numerous class their 
native soil ” 

13. PnUttcaf Economy 

Roads formerly bad ; now Improving matcrtals, enkne 
limestone (iloses, to a small extent, mnnufaitured m Here- 
ford An aKnciiItoTil society estalilished In 1797, which hat 
§^\en many premiums, and done much good. 


7795 SHROPSHIKEL A surface of 8<K),fl00 acres , m (;cncr*il flat, but with lulls of considerable height 
on some of its margins The soil is chiefly cla>, but in part light turnip land , both arc devoted to tb<i 
raiding of corn crops Breeding and dairying is alsopractistcl to a moderate extent 1 he greatest mi. 
prover in the county is the Murquis ot Staflbrd, wlii^c extensive and important operations on the estate 
of f illeshall are described atlcngtli by Lot h, in his Imptovements ou tfu. Marquis of *sU\ffoid's Aafdfcs, 
1819 {Bnhton*g ShropshiretllQ^ Plymlty's Shiopi^hefCtWiX. Mai that's fttuicw, i^\9) 


1 Geographical Vate and Circumstances 
CHmate Considerable difference at cording to the soil and 
surface , more w arm on the eastern side than In the middle of 
tht rouiiti E winds prevail in sprine, and W in autur . 

&oi/ Nearly an cqiiil quantity of wiieat ondtundp land the 
former rather predominant H VV aide of the cruntv variable , 
thm bull upon ilay or rock , extensile tracts of hills and waste, 
and most sorts of soils ex*, epl clialk and flint 
Mtnerala I^ed in gnnulated quartz vtrv productive Cop 
per ore found but networked ( oal of excellent qiiiUty m 
flic eastern side of the county lime, building ston , chily 
beste and spa waters, at different places At Kmhlv Mika 
spring of snlt water, used fir miking noda at a work < stai lished 
at Woimbndge Extensive iron w orks at Lolel nmk IHle, wiicre 
the first laaUlron bridge was elected liy Mr I eltoid about 1780 


Waiera Twenty two sorts of fish fbiind In the Sfvi rn In 
Shr ipshire Saliiiofi in season fhini Mlrhacrmas to May 
2 Piopertif 

Vstatis nf from 10 to 25,000 acres, and an infinllL number 
of ficelioldirs ywmianrv ewtates <f all inli rJ >r sires n>uuh 
i qi\h lid, but tl L li rds upon some c ustnin ixy manors ba\e en- 
fr^ilusod Uie copyholders upon leoelving an equivalent in 
money 

i Buildings 

Knmi fiCHsl III \v mansions aliove eighty of these tiamed 
in old mans b» r irne firm In iws I arm houses generaily in 
villaites i<xcilknt new uiies on the Marquis of ^afttoll 
esyttes ( ftf, !)J8 ) 



CtnnfitrkMe eoHaget with gardens much wanted. 8omi. 
judiclotts observations by Plymley , prascrtlies no particular 
lorilns, kmt Suggests the impropriety of making them, or m 
deed any othiToldect, bear on ototword aimcarance, faitendcd 
to tontradtet thdr inward use, all caatoirated <» gotHclsed 
cottium, all churrhUl^ hams, or forUike Pl|«l«, he concaves 
to benUeetionahto They are intended tl deceive, a.id they 
tell yootiiat they are Intaid^ to deceive It Is not pl^nt 
•e erirourage ariy thing like deceit, but in these Instances Im 
ttosltleri ettwtM Is rereU gMned j It amounts only to Imposition 
a^ipted , or, could the deceit succeed, It wimlcl oiUy preset 
a motticct with fewer proprieties about it than them really 
" ery^spiSlM of country biUkUng has a go^ 
efftet, If pmpsrly traced arid ijeiuly exe^j^, ^orhat m 
theieM oirMWienW, or fnd^ tlf« mo st dto gjistfitg, of their 
aDpendages, cease to shmk oHien supported by tito rdatlve 
sfikSfltmtiMV tiand in* showing their neoesslty anS their use 
AdtMidMtl fii a Hurra yard creates no disi^eeable hWiaj but 
conneMad With a tiothlc gateway or embattled tower, it to bad. 


AdtuigblU fh a Hurra vard creates no oisi^eeauie Jtwaj uut 
conne%gl With \ Ocjhfc gat^ky or emiwittled tower, it to bad. 
Caltfe pfoteeted hy the aide of a bam ferm a plettattMjue group i 
but shrttoring under a Gredan po^co, the liniitoiiriety to 


glariDg Linen hanging to dry on thi htdge of a c^ai,. 
g8<’den may be paSbeawrihoutdtopleasure. but^e clotbesof 
men, women, and children surrounding the oeliwf an am^or- 
Ite, or tlie oratory of a monk, Iwve their natui al unsecmlirMu 
Increased by the contrasu Ou the other haiU, a floe-dreued 
lawn with miserable cottages may be compi^ to tbe laiBd 
clothes and dirty linen some ferelmer* were fonnedy am^ 
M wearing Idle whole cf a gentToman> estate shoiAd be has 
pleasure>ground thenUlage ^uld be «» obnet In.^ aoenel 
not shut out from it There may bo a dtile poaiah aliqu| 
the mansion, but it should not be an unnatural cmitrau to flea 
surrounding objects 1 he face of no countw to bad M as it , 
Is disfigured by artlfulal means, ai^ Ibe^oopsat 


is disfigured by artimiai means, aim inc wwprat fw ow 
Improvement Is merely to remoife whafsoflkii^ Snd to talra 
oaie that the buildings or fences the- are wanted ore iMt and 


appropriate, exhildilngdistincilythelt real inl^Joh* 
to a Mend to single coitafiesjLb**«iui.o two fenrilMtoUtt 
roof may ha\e more causes of contention ■rise 
Unghe other hand, in Iilfim poor people harikfmo'^ 

merit of feigettiiig their difflrences and then the a 

they are Inclined ^ give ew h other to made more easy by n 
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miw of Altdathm* It ii poMlblt, hoVvrcr, nrhcro two, or ovan 
Ihkoo houses are joined tagetftcr* to ccmtrlve the gardens In 
iDCh a manner that there maj be little UiterfiBtence i and some 
times three ne ghbouring fhi^les maj do better together tlian 
two 

4 Oeettpation 

On the bofden of Wales the flurras are amall, manj not ex 
ceeding twen^ acres j on the east side of the counter from one 
to *HN) acres famoers in general very tasdastrloua work along 
with then: serrants wives brew, bake, dairy, ttnd at spare 
hours B} in, and get up a piece of linen cloth for sale even year 
Ijcases for lives formerly very common Bishtun of Kllsall 
has taken great pains to prepare printed leases, which a iswer 
very well The term he recommends is seven, fourteen or 
twenty -one years. By being printed the farmer can read them 
at his lei urn 

5 Implements 

Plough w th tw o wheels, drawn by f lur or five horses or six 
or eight oxen. In the stiong lands, and two horses with a boj^ 
to drive in the turnip \ arlous imi roved unplements ar d 

threshing machines honio excellent nulls on Lotd Statfords 
estates «iven by steam 

h Fnclostng 

Much practised, and still going on Plashing hedges Is 
usually veiy 111 done in Shropuilro it is a busmess which re 
quires great nlrety and judgment, and haa the most iminrant 
Operators to perform it In mneral who In the first nlace cut 
downwards, through mere Idleness mstea 1 of upworot and so 
expose the heart ot the plant to the wt-ather Many miles of 
hed«,es lately planted on Uio htattord estates 


7 Arable Land, 

Fallowing very badly done on the strong lands. Common 
rropsoftheceunty wheat, barley, oOiU, peek and tundpe. Peas 
found not to boil well unless grown on a sMirp gravel or sand . 
those /,rown on clay given to pigs and horses Some hemp and 
hops cultivated 

ft Grass * 

Kune natural meadows on the Severn and other rivers not 
much attention paid to them Arufitial herbage and grasses 
grown on the turnip soils 

9 (^i dens and Orchards 

Man# farmers have small orchards, ftom whence thev make 
a little cider for home consumption and on the oonnnes of 
If orefordshlro and Worcestershire the orchards are larger, and 
cider Is made for sale 

10 ff^oods arid Plantations 

A good deal of hed|,e row timber, and some fine oak woods , 
also numerous yoi ng i Imitations Narrow leaved elm ret koned 
ail txcc llont hedge r >w tree, but the lirood leaved better tim 
ler and less d fHcult as to soil and situation In this county 
fi-w persons will bury their relations In any but the best oak 
timber, which contributes much to its scarcity 

11 Imp^-yvements . ... 

Marl used, and some irrigation A good deal of drilning 

done with brltk, stone, and foggot wood Soint. b_gs dr Ined 
In Plkington's manner On the I llleshHlI estate of Lord Staf 
ford ( fig 999 ) in I8lb and 1*17 there has been executed shout 
17,000 yards of embankment 7 000 yards of water cmise 
deepened and scoured > 4rpO(X) yards of main ditches made or 



luid ddk/ibo yards of under ground drainuw, laid with tiles 
Otld filled wIfS sSonesi besidn the erection of many new farm 
flrteir of tibk iM d oonuttodloiis plans and suhMantial execution 
Ihit to have an adequate Idea of these and other Improvements 
efibeted by tlilt Oiuniflcent and patnotic nobleman, it is ne 
jestar y to . the very interesting work of Luoh already re 

^000 ) excellenL 

roads have beim formed} so tbatseverafV*>^» before inaccessi 
ble In winter and durfawwet weather, may now be approached 
at oM; vrMh ease. The eflfoct, as Loch observes, has thus 
bear te odd so many acres to the estate But the most contl 
dennilawork exeeuw upon these estates Is the drainage of the 
aatenUre tUstdet alloded to, ^led th* Wildmoors The ex 
twte and nature of this Im^vcment Is such as to deserve a 


d«os} the wbola of the l^d bdoiun to the Marqths of 
I, and the oxiwnse havihg been cnienj beme by him, 


the direction of Its progress, aiul Its preservation hereafter. Is 
entirely vested in a surveyor chosen by his lordship 
TAese moors consisted of an extensive tract, amounting, with 
the land similarly circumstance^, to near twelve hundred 
acres 1 he sod is composed of a fine block peat. Incumbent 
on a bed of red sand, fiill of water. They are bounded chiefly 
^ the Upland port of these estates, and surround th« psrhh at 
Kynnerdew, which also belongs to it, and which Is composed 
some of the fineys turnip and baiim soil in the kin«<NU 


of some of the fineys turnip and bui^ soil in the kiniploni 
Tltey had evidently fornMO the bottom of an extensive lake. 
The dlfTerent brooks fiwm the surrounding country h^d thei^ 
course through them i hCMe brooks ore known In the cotwuqr 


this country into the Bevero) was devious and crooked in she 
extreme Injuring to a great extent the land through wUfJx 
Oiertm a 

d tmaffrpptfhon qf ihtm moort wb oeeunied teuknu 

of the a}\}oining fkrtas, who turned their smk in «pen them 
fbr a portion of the summer aeoson oidy. IHirtngM test of 
the year It -was tmpoMlblf to use them lltey aflSvded but a 
imaJl quMitHy of food, and wen In most ploM so wot tbit It 


J 




nature, owing to there Iwing no level bjr which thej could be 
drained while lhi» eitensive illstrict continued bubject to such 
inundatlonii. 

The f\fflciiUy whi( h occurred in draining t1il)i tract of land 
arose from the want of lesel, and trum the rlvt-r learn bUng 
pounded no high by the mill pool# &s to throw the « otet b t C 
to a great distance upon the land 1 be plan for draining this 
extetihive distrli t was < xtneniclv w< 11 conceived and juilicit usiy 
laid out, in the douljlp mcw or hccurlng this obfctt and nt in 
‘ts little as imismUo with nrl «t» pro]ierti and the tx 
Isum evial I shments situated on tiie ftani It wis suggested 
by John Uishtoii, tsq , the llrst coininissionor under the Act 
The hixat ohject w'lstogain aa much additional level as would 
create a run throughout the whole extent of the moorlands 
riiis was to be obtained bv beginning the cut which was to 
carry off the water a conuderablc way loiter down the Team 
than the water had hitherto been discharged into that nver, 
and a good deal below the mill pool at laing, vihieh occasioned 
this poundage The o\ iginal courses ot tl le strins s were straight 
ened and w Idened, but they u ere still made to < onvey th< water 
from the iiplansU, and to discharge them Into the Team in 
their original direction To prevent them overt] iwing the ad 
Joiningjimds, and to cut ofT the ctrects of the hack poundage 
of the Team on the upper moors, these brooks w ere eml inked 
for (he whole length of their course thiouLh tJio Wildtno rs 
1 hese are technically called argue hanks At the hick of theso 
banks deep ditches were carried, but in a more direct lino tiian 


the cotirv of the strlnn Into these ditches the drainogo of (he 
moorlinds Is emptied Jhel vcl which was thus liroiight iWini 
the river Team, Iruin l)Clow Long Mill, wa# carried in a tunnel 
under the Shrewsbury canal, aiul was conducted bulow the 
bcseril blrtnes in siphon culverts, ind thus coimminlratcd with 
thedltchra dcscTibul as hiving been mado behind the banks 
which confined the waters ot these brooks. 

* In tome tnsltncet it his been neaesaaiy to ronstruetone set 
of culvertN over another, in order that the waters coming from 
the uplands may be ki pt in the several brooks lhroug|| *hi( h 
they had constancy flowed, and that this wa|pr flowing from 
the uplands mlgln not fall into the bai k drains . it being again 
cxpl lined, that the water flowing from th^ugher grounda it 
still confined to the original strinei or brooks on an upper level , 
the drainage water alone of (he moorlandi iietng thrown into 
tlio back drains. Thus has a grant additional level been ol> 
tamed, and the whole of this aivlrl t is now cntirciv relieved 
of water, and such a thing as a flood has no bet*n known for 
years J his dlstrii t Is in some instances so flat, that the old 
courie of the Prekton stilne, which formerly conducted th* 
water of that brook in emo direction, has with little difflculty. 
been mode a part of t)ie drainage, and to carry the drainage 
water in exactly tlie contrary diretlion, a new channel having 
iieH-n cut for the strini Taking ndvaoti^ of this drainage, 
mam ditches upon a regular svsteni have iiean curried into all 
the n< ighhouring parts of the estate, thereby enal ling the land* 
lord and tlic tenant to exccuM various otiier Improvements* 
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12 , the Stocks 

Cattle of mixed breeds i some dalrylnff* chiefly for butter to 
the manufaUurinfi towns , Mure c)ieeMt> but nut vtry ffood 
CatvM nUacd as stocki and sometimes sucklud for veal Met |i 
in lireeilliij; tloclu of various kinds, btock In general neg 
lected as to improvement i all sorts of crosses perinitted, so 
that the original breeds of sheeii and hogs are now lost 1 ork 
and bacon ore much used among the poorer peoplei when thtw 
can ivoeiiie them thereftare the sort which Is to be ted with 
the leak! trouble Is to be prefiened A mixture of the Shrop 
ohire and Chinese has, In this Tespect, been found to ansuer 
tor bacon, and a cross of tiie wild breed lor ]iork 

Oeeiw, reared on I he cummons, and sold to farmers, who fit 
ten them on their stubbles 

Turkejftf reared In large quantibes by some firmers, and 


sold to hlgleni, who drive them to Birmlnf^wm and otirar large 
towns Markets lu general well supplied with ibwls. It is to 
be lamented that they axe generally carried alive to market 
Death is no misfortune to an an inal that lias no previous an 
lirehension of it Ilut poultry, oamed In Imgs or baskets to 
market, have several hours ot previous sutflniig, and the bur 
and trouble of carrying them thitljer idem muoh iu*> 
crugsed thereby 
I3 Pohttcal Economy 

Hoads generally had, various cinals, trade of Shrewsbury, 
flannel, and Welsh we) s, used for clothing for the slaves in the 
West ladles and South America Manufactures in the 
county numerou't , Iron, pottery, porcelain, glass, dyeing cloth, 
woolkns, flannels, linen, gloves, &c An agricultural society 
at Drayton 


770fl SrAFl'ORDSHTRE. 765,000 arrea of hill and dale, some parts rugged and others smooth, but 
on the whole more a mining and manufacturing tlvni an agricultural county flic Marquis of Stafford, 
Lord Anson, and the Marquis of Anglcsca, arc the rhicf improvers hxi ellent markets for produce within 
the county in consequence of the imincroiis m inufii tunlig towns and villages. {PttVs Repot 180& 
Mat ihal t R(. view Loch's Imptommcnts^ViV) Ldm Gax 1827) 


1 Geogt aphtcal State and Ctt cumstanrei 

tlimalr Air sharp and rdid, and inclining to wit annua 
raln^ thirty six incha ih tse ul 1 o idon twenty i r twenty oni 
inches ot Lnmlnstor, in I* ssi x, nineteen Inches ind v |uaiter 
Janiashire forty two of Irtland hrly tw 1 1 > htty Vnniin 
ram on the west side ot the kingdom double that on the cast 
side 

Stitface In the north s de < f tlie « ounty lulls arise, f inning 
the c oinmencement of a ridge, rising gradually higher and 
higher into ‘Scotland, under dUflicnt names here called 
Moorlands, then Peak then lll'irkstine I l|,c tin n Craven, 
then htanmore , and theu, parung into two hom^, called 
Cheviots. 

Sail Very various about one third of the county strong 
loam or clay one Ihml mixed soils ot almost ill sorts, and the 
remainder Uuht, calc ireous or alluvial no chalk 

l/imv th Viluahiti and evtensive '10,tNili ui res or upwards 
of Coal Iron ore and lime of unknown extent 

2 Propet ty 

I irgcst estates 10,000/ a year, mil many of all s /es, fronf 
that amuiiiit down to 4()jr ifycir \ttomeys generally the ma 
nagersjliut some excdlciit ixample ot gcntkincii of from 
Vnit to*i(XK)/ a yeir managing thur estates themstlves re 
siding on them, ^nd cultlvatiiif, a part, audi gi/ing every en 
couTigement to tht,tr tenants. 

3. Buildings 

Some iirble mansions, as Trenlhiin, Tliaudesart, Ingcstrce, 
Sec Bxrellent farm houses constnu te 1 on some estates as 
Ircntliam,! ord Stafford s, but the ni(^wnty,as In other i nintles, 
bad, and badly situated A farm yard has been construe ted at 
the family seat of the Ansons, for a demesne farm of 2t)()U 
acres It was built by S W yatt, ot I oiidun, md consists ot Uie 
/arming steward s house at one end , a ranf,e of bmlding a'ong 
one side contains a brewhouse upon a 1 irge s< ale, a wit( r corn 
mill for the family anil f irm use, and m whk h com is ground 
ffxr the neighbouring p or gritis, and i malt house the oppo 
nte sl^ and cud are occupie 1 by stalls for feeding < attk , store 
recims , stables, ond other apiicnilages and in the middle of the 
yard is a very coini lete h< egcry , built of large stones se» edge 
wavs, and covered with slate, with a boiler for heating hog 
fowl, a cold batli supplied by the mill strenm, fur giving m oc 
cadouil swill to the young pi^ In this bn I lln^ anumber ot 
hogs are f&tted on dairy refuse, boiled roots or vigctablev, 
pulse, ground barley or bran sujiplicd by the null iicir at 
hand At some distance above is the stack yard and bams, 
where a pouirful threshing machine Is worked by the same 
stream that .ifterwards supi lies the garden, and turns the corn 
null In the fa^i 
4 Occupation 

Farms of all sires, from twenty five to WO acres , nr any con 
jolidated since 179 j home vtry good cottages with g inlens, 
and containing comfortable and lonimoilious accoininoditim 
foragriciilruraiormanufdcturingoiierHtives A specimen of* 

Is given ( /ig 100^ ),wlueh contains a living room( /> working 
or lodging room (A), pintry, dairy, cellar ikt (ch low house ( /), 
with n water closet, and three beilrooms over Leases gen rally 
granted for twenty one years Little made by farming unless 
1002 



with ^oomblnation of all, or most of the following circum 
ttwoaB.*..4llxt,Bn easy rent . aeoond, a pmty good andw^lvo 
ftunn , thi^,«coiu>my Aid industry , and tourthi length of time 
In Che petaent nratera of fanning, at a moderate rent, the wri^ 
c/t this knows snperlenee, that It requlreii only tbs 
moM diligent indusuty, W also the m^ pn»d«»wd ^®5iy» 
to fi^dwhalaiwe on the right side I'd which Ma^al odds. 
«• Xhito f*<f**y ftund a fwmwar making a fSwnine by bis pr^ 
uon ****^» '**’*‘" marsh, old OTadtig 

i*®tod sheep walk, or well Milled i oirtfnen , aiortune. 


I mean, any a. iy resembling that wlijch,'with the same ability 
and indufttrv, and with a small shire of the outset capital, 
he w uld have been making by trade, manufacture, or coin* 
ineree 

5 Implements 

Very Arlo is double furrow ploii,;hs driven by four hoiws, 
a good <l( al in use in the light lai ds b xeclicnt tliresli ng ma' 
chine, ind vinous new Imj Ic neiils intrCKlui lug by proprietors, 
and e pceiilly 1 y the Marquis ot Stoftord 

5 At able land 

Most innual field crora cultivated, includ ng hemp and flax. 

7 Gtas\ 

Meadow on the nvers and brooks and artificial grasses 
sown , feeding in gentral preferred to dairying 
S itardins and (hchaids 

( ommon to nnny firm houses I ut few or no sale orchards, 
and sc in ely any fruit i rushed tor Ij luor 

^ Timber and Woodlands 

Hest timbered estate blilhheld 1 ark, I onl liagot the park 
cont iln> III my hundred trt«s of cktraordi lary bulk t ontiining 
tiom 2()() to 4(K) leet 4 Umber p uh . inurh of it is mentioned by 
Dr 1 litt as full (.rown in IbSI ( hilliiigton and Deaudc'sart 
ilso reinurkally well Innlercd Tho rcuiiitis tif Needwootl 
forest, ch efiy remaikilli t r its Icautitul hollies (>n the 
whole the conntiy al ui dintly woodetl snelds roppucs lut 
onco in SIX years to make mates and large hampers for the 
pot terms 

10 Iniprot ements 

Irrigation and dr lining practised, the former only to a mo- 
de nt extint Jessip, the eneiincr si (,f,ests thit nine paits 
m ten of the u iters f the kingdom at r resent nin away m 
wi«te, 1 gicit 1 in t whk h mleht I e usefully emplc yeil , nov, 
further (putting expense out of the question) that every stream 
in the kingdom may be mide to run cqu illy through the wholo 
year 1 his p )sili n, I c wt ver txtrai rdinary, is Ccusily demon 
htral Ic for if iq on iny pven btream, ont or mere rcvorvolrs 
be mide e ipablc of containing ib> flood w ater, and throueh tlia 
dim or dams he laid i pipe or pipes, whose aiierturcb will just 
dlbcharge the vent.t' pnxluie the lubimss is done and 
though there ni ly I c no probibility of this business bein{, ever 
brought to h > griit i nicety, vet fii m hence some idea may be 
foiined ot tin ]>r diguus extent to which impiovimentb by 
w Iter may be i irrltd 

Ore it Old ind til imjr temenfs have bicn effeited on the 
Ixcnihim Cbiiui Ihe hist obieet was the living the lauds 
td|,cther, in forms of cinhiderablc extent, varying in si^e ac 
cording to the nature if the sollyaiid other rinuiiist ices In 
eflei ting these ne tssiry i hinges, wherever the uld tenant was 
removed winch was done as seldom as possible, he was, unless 
he took a farm elsewhere, act ommodaicd with his liouse and 
his best gr iss crofts for his life, at a low and Inidequite rept , 
and in every rose where it was i ossible to treat with tin person 
bcncflcially Interested in the lease, at d whose continuance In 
the farm was Im iin| atible with the t ew arrangement oi the 
Iind, his interest was purchased either for an annuity or a 
sum ot money, to cnit le him to 1 lok out for, and tn stock a new 
flurm The slice of the tonn 1 ung thus enlarged. It was neces 
siry to enlarge the sire of the mrlosiires, and to lay Hevcwil 
closes into one, and, where possible, to give them a more regii« 
lor and uniform sliapc PIuh arrangement enabled the land 
loxil to get rill o^‘hc long usele‘88 lanes, by which a rnnsidurable 
addition to tl e number of arable acres w os aequ red 

In order t gtie eaih tetuint eivry tidvantif,e iti droiniiur 7i/j 
Jhrtn, the grpit bnes of ditches were executed by the uuyd 
lord, and wherever it wsg* possible, these were mode the 
boundaries of the firms 1 iliiu the wholo drahiB on the es 
tatc were conducted aecordlng to one uniform plan, by whkh 
the svstem of dramsgo wao rendered much more romplete, 
and the Interests of the whole, and not that of any Indlvfclual 
tenant, were consulted, nor mas anyone allowed to intoiftre 
With tlie Interests ol his neighbour ^udi a peiforl system will 
have tlie ettei t of rendering the condition of Uieae estates tnoni 
complete in this rospect then that of any other in England. 
Attention has also lieen paid, in the execution of these works, 
to make the water available for the construction of water meav 
dow<^and for Ixnpelll^ the threslung machines of thenqpee- 

In toaamtenu of the complete state of rain In whloh Me 
JItrm butldinga on these estates were found. It was necenaxy to)' 
incur a serkius expense in constructing new ones In this way 
It has been neoessorv to erect thirty seven new, and to repair 
throughout eight other, extensive sets of ftem otflees, hnides 
the smaller icpaira which such estates necessitrlly rsqalrevi 
They have bi>en executed m the most substantial manner. 
They are built of the best possUile btlokvork, covered with 
ides or slatMi and their cost, lududhig the expense of those 
now may, on on avenge, he iteted at from 

We have already given examples of f 
and ti967 ), which ore remarkably comb' 
stantial In exerutkm s and several of t 
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thrMhiiU'iBBcMiwi, driven bv water or vteam, a thing rare in 
lingtana* enwapting tn NosdivmlwHantti It It bcIleveOi Lorh 
olaervcsthat they unite as many advantages with as fbw fimlts 
u any bolUllagi^ ct the son, and that they will sutiply nseftal 
hints 10 odittrs I 

It had been gt one period the ciwiiofn to penillc htUt to be 
erected In all parts of the estate ^'hese huts ojoaoiinted In 
number to many Inuidreds. they were bihabitad by the jKiorest, 
and, m many Imitaiicet, by a profligate population They were 
not regularly entered in the rental book, bat had a nominal 
payment fixed upon UMm, which they paid annually at the 
Court leet These cottages wore built on the sides of the roads, 
and Ution the lord’s waste, which was gradnally absorlM by the 
encroachments which the occupiers of these huts mafle mm 
time to time, by enclosing that which lay next to them Thty 
gradually fell Into the hands of a body of middlemen, who 
underlet them at an extravagaiit rent to tlir ertu'd occupier 
In this manner the ^ir veoiiie were oiipressed, and the lanr 
lord was In danger at losing tin prmier^ 

To retnmly the emit armtyf ml tnu aiftUm, the outtaffert n eri. 
made tnwultale tenants to the UiwUotdt and tlidr rents mode 
payable at the half yearly audits, an arrmgenient ^lerfeetiy 
sntisfaotoiy to them, as thi^ were no lonetr exposed tu the 
vexatiuMH fil an intei 

tiieiT rents to their 1 . . . 

tomed to ^»ay to those from whom they had hitherto lu Id their 
houses bilneo they have been plac ed in this sit I'llion, gre iter 
ntteiition has lieen necessarily paid to tiuir londuct and chi 
raiter, as well as to iheir winls As tie) know thni. tlieir 
good coiidu t will now I e noticed I y, ind in s t with the an 
prohauon of, tlieir landlord, *c ( i nJtlcr ible inipravement in 
their habifo has taken pi irt 1 lure < an lie no doubt but tli*it 
these important and nqccssar) arrangiments wero fv fr m 
being agreiablc to thnso who suHircd from them In alter 
mg such a system, not only was the direct interest of the exist 
Ing middlemen allected, but also * ..... 

inllucme of many who contemnli 
bciiifitmgtrnm their fivour These weie not t w, and it did 
not always hapiien that the fierson who cxpresstsl Ins dlviatiB 
fiction If udest, wxs the one most likely to succeed in his wishes, 
and in inriportioii is this object was neir its i imrili tion, wis 
the vexation and discontent rt those who were disappointed 
To the liri,cr farms some ut these Lotta|,cs lia\o Ken iddcd, 
to eri li le tin oci upicr to nut Into them married fai ni servants, 
who hive thus a it inducement to liehave iioncstly and in 
dustriouslv, and to attend with good will and zeal to the inter 
eat and the businiss ut tlieir mister It is by giving such 
inducements as this, ind by making them feel an interest In 
acting right, that this most invaluable class ot labour* rs dn 
alone be maintained and mij ported 
JVAal hie I een lone / »/ t/ic j roj rulor, hat been n ell tecondetl t y 
thf. tjiertlnia of hu Ima k» A more ies| eel ible and enter)>riH 
mg body of men do not exist and, while tl ey ire In a better 
Nitiiitim of hie than a grtat hixly of (h s eliss they hive not 
ollowed theinseliei to nri,ot, tint It is by i constint attention 
to their business, liy tlulr in the hnc of iite to wl hh 

they belong, and nevei ittemptTng to <ommit the inaniee 
ment of their atlairs to 1 illiifs, tint they have gc t e on sti unly 
Impnviiig and betttring their condition In the knowitigo 
of stoi k, in their capii ity as exectlent mirkct men In the man 
agementof their griss land, andm the cultivation of anl m 
cleaning th*ir hglitor soil , (hty arc suriussed I y no fimurs 
in the kingdom 1 he rotation tin v h How is the Norfc Ik hus 
hindry and In the c U inm ss of tlieir i rops, ind tin » xci lU nee 
of their dilll turnips, they cannot la smiiissed iht lire cUh 
of turnip inniially sown Is vers gicit, and the raj i hty with 
which tn<^ liHve icluutid the drill system of huslaiidry is as 
< reditilile to them is it Is s disf irt iry In the lesiilt 

Fjceept j hny^hing n ith too m my h re «, and nut lieing aiiffl 
oicntly ac tisc in gett ne In tin Ir harvest, they hive fewer nrie 
tins to abandon, and Inc r( iiro tewer thinf,s whi h they hive 
to adopt from inv oti ir f the well nilfiv itid distrl ts of the 
inland, than id geiierilly the ease Every im ms haa I ten uaug 
to cxpliln to tmm the advintaf^rs ot | lo ghing with fewer 
horiics and titcre is every reieon to ixpict tint thcir grod 
aentu. will soon see the propriety of theoc suggestionn, as many 
of them have already adopted Uiis Kystrm Ihc fict Is, that 
the dlfflculty consists In being abli to i ejMindo the ploughmen 
to ado|)t It as the labour of holding the plrugh Is mon severe 
It U impowiiblc for one or two iiidlviduals to contend sue cess 
Ailly Bgalriiit the feelings of a country , hut wl cn undertiken 
by HO numerous and wealthy a tenantry, siiiiiKirlesI by tlie 
influence of tlie iRntllord, these feelings must speedily gm 
wav 

TMe mode ofplmighing hat mOile rapid progrett at Treniham 
'The reoHon of which Ih, that It u more gencn-ally ndinlltod, that 
this system Is calculated to suit the stiff better than the hi^htcr 
soils, inasmuch os two ploughs, drawn by two horses abreaiit, 
do much more work than a double plough#drawn by fniu 
horses, can do in suih soli the superiority of the work, also, 
is very conspicuous On the other bar d it is argued, ind with 
some inpawit force, that on llg ' sods the iiouble plough, 
dmwn by four horsci, and guided I )ne man, ran do os much 
work os two ploughs drawn by twu _ . ~!s each, and guided ^ 
fm> men In thlt way the labour of one man Is »ved It 
must be adnMHed that the aigumtnt would be In favour of tho 
double plough, were It not that the work it perfonns In neither 
so neat, so perfect, nor can it plough so deep as is done hy tlie 
tw»hoiM system It is wmarnble that this mode of plough 
mg with tyro horses should be confined to the eastern parts of 
Sngland, flrem which It was adimfed, at no very distant period. 
In hsotlond, where the plougnfng with a number of honce 
yidced eHmig with oxen existed to on extent never pracUsed in 
■lur pdrt or this country ^ 

In order lo encourage these men to Inoke this ehangei on 
•tpBM/ fdoughing^match hoe been iiuHttOed, at which pHres on! 
tlstrlbiiCed to the best plouj^men. 1 ho e^t this bos otreody 
hod Is ven consldaraulei and at the exhlfaftlon In October 
1814, no fewer than fifty ploughs started fbr the preroluins 
The pragrtM of sueh a ayatem must be also alow i aa It oamnot 
be expected that the tonants ihouldM once lay aside all thrir 
old Iniptoenta, and purchase new The dlfflculty of pracur. 

Indgood plougha optraited mprh ageinit the ■’ * 

^ Imteinovlng this tocoi- , 

L both In Shro^lJW and In 

- ..._.,-wtevy ^ the construction of the more Imiiroved ini' 
phriiintt of wodam btttbwdiy and tt to stiongly recom- 


mended to the pevfgins who have been that ettahhiltod, ihot 
they should take their appnntlees entirely mtf Of 

the country 

Jt Is in the managnmU t\f their effWlandt flUtf ieiUMto art 
mart deji'ctive Of loto^ however, they nave made so great ex- 
ertions in draining their lands, tfiat it Is hoped they an bcWit- 
ning to adopt a better system 1 he ilelVrt of Iheir rtiannge- 
ment consists in their uloughlnB very shalloWf the eflbck of 
which M, that the depUx of soil la not sumcient to protect die 
roots ef the plant ftom lieing chillal with the cold and wet 
(which Is upht in hy the Imiiervious nature of Ae setMOll), when 
the ground la wet, and exposes it to the too rapid action of the 
drought when the weather Is dry To plougli doeper toi thOte- 
fore, the fln>t, the most slni)>lc, and the most Impoitant Ico- 


produceti was, to IncreoM the tena- 
city ot the scdl and to render If still Ii sv fit for the purposea of 
Lagnrulture (If this tort, all the intelligent iiatt of the tenant* 
r are tl rmselves ruiivinri a, though some ot those who are still 
I wedded to tlieir old customR, lament the regulation which 
prohibits tht m from using this article On tlioye farms where 
the Imiusures have Iiecn entirely renewed, and where. In con- 
sefiucme a {Mriion of sevenl of the iinilnit InrlouirM have 
lacn thrown Into enc close, the bad effects of this systeni of 
marling is perceived in a remarkable digree, and a distinct 
line in the ipjieoranre uf the irop, (loints nut with practsinn 
the land uhhh had been fonni rly so treited, tVom that which 
hid tut i he LoiiHciiucnie of thin prohibition has been, titat 
the teiiantH have applied Ihemselves much more to tile use of 
lime IS a stimulant, whkli his repaid tiura, sh might have 
been ex)>ected It has also put a stop to the raidd detennr* 
itioii of property, which vus ra raaloiiM hv the digging ot ihe 
pitH, which every wh( re disfigure and destroy a consldevrable 
portion nt the f irms ol thu disttii t 

J o level don n three marl pile, and to render them again Jtt fi>r 
the furposei fhuthnii Iry, h is been an object of great atti ntlon 
In this nay tiure was at>]ilU‘d thi laliour of a great proportion 
ot tlie parish lone-n, to wnom, from time to time, vniployinent 
Ind bem atloidirl, in tliose vearswhen tho elrcumitimoes of 
the country rendered sui h on exertion of the landlord s bounty 
iieeessiry IhU was more iiailicnlarly the ease m 1817, In 
whu h ye ir a V wt I ody of men was employed on eajSh of Lite 
M irqiitss s estates 

•In another particuhr, the numagHkent t)f the eitfftatle mtgM 
he v> itiderablu amended which Im, In the mode nr w orking the 
lilluwh, whiin are left too generally to grow full of v^uib., in 
plait ot being clp^ncd as they ought to he fflie muck, also. 

Is la d on nt an iinproper season ot the ytar^y which its good 
effects rithir go to enr<urngt the growtli^f wichIs, than to 
Improve the c rop At J renin un, the strong soIIh are of a far 
suftiior quality, lit In every resptct for the most Improvlvl 
system of wheit ind I can husbandry liut the lands were so 
much subdivided, and the cipltal uf a large proportion of tho 
tenants, nnhl lately, «as w inodequite to the right cultivation 
ot their land that no improvement could take place or be 
expected, and this estite remained stahunary, amidat the 
general progresH ahiih was so (onspieiiotts m lilt other parts* 
(f the county Thise defects have liocn remei'ied In ixith 
instances , and the introdui tbn ot some skilful farmers flhmi 
Shropsliire ind Cheshire, at Tniilham, hM givni nse to tlygt 
spirit ( 1 1 nterpriso n hi< h at presmt charnetenscs the tenants of 
tnest estates, and whiih must prove so benetiiial to Ihb 
ntrv, by the additioinl suridus produce which wUI be 
iglit to miiket 

_ ho ruta/u n n hteh they fiJlfltved, on both estates of the stiff* 
soils, was, fallow, vihiat, oats, cIovit 1 hat is now altered, 
by clover being substituted liter the wheat, and an attempt 
has been mode lo Induce thi in to try a six shift i ourso of hus- 
1 mdry, by introducing biains into their rotation Little pro- 
;resb, however, has u vit been made In Als experlmont. 

I o this they h ive ronsldcnblc ohje* Hon, whli h arises ftom the 
defeitive mode ot cultivating ther bean crop fin the firat 
placi, they an unwilling to sow them In drills Thm are, 
ticsldes, lunger in planting them, and allow them to stanu later 
in ihe year tlian they ought to do The cunsequenee tot that 
their rnip is often dunogid, and tlie nutritious matter o£ Ihu 
bean straw is intirely lost They cannot lie persuaded, tliere- 
tore, that it forms an exctllent and nourishing food for borsea 
and ( ittle , and the complaint that Uuy make of its being vn 
exhausting crop is quite comet, in i oiiscquence ot tlieir {ler- 
mitliiig It tn stand so long u]Kin the gruuno. 

One iiuprovcmint tht Unantahavc pn d much attention to, 
and a more valuable one they could not adopt, which Is the 
eonstrveti in qfnater meadon t The) have lost no omiortunlty 
In making use of whatever water they could ublaln for tlifc 
puriwve 1 hey w ere all6w<’d the rough matt rl il4 to constnirt 
tht flood gitei., and thi example was shown them as to what 
iduld be done m this resiiect lo a vciy greot extent at Tren« 
tham The value of tnw hniirovement to well known to 
every experienctd ngrirultimst In bnglimd, and no opportu- 
nity should be lost in taklnir advantage of evi ry circumstanre 
to promote its adoption Tnere has been lately finished a new 
watisr miadow on the home tami at rrenA mi, at the expenM 
of about twtnty pounds an acre, which will now let for near 
four pounds on acre, buJdea thu advantage derived to the ad- 
joining upland 1 his meadow was not worth ten sMllnge on 
acre previous to such an improvement. It consists of a effiall 
cleep dbigle, with Hte*ep banks, In w hlch a copicfi spring rues 
near the top the upper part bUng formed Into a fidi-pool. 
FTom this bead the water to oonduetod on Ae dlArent levde 
on each side, with the proper cahh-water drains cariytn|c Ae 
water round Ao various knolls iTio whole bein|r adorned |w 
some fine trees. It forms for Its exbnt a very penbet unUin el 
useful and oniamental farming It Aows how much may te 
made of such a plec# of lana, incapable of any oAn Nkt of 
usfful occnpation 

JIf uto « 
awsv by 

rou&ly dramed , this tatter improvement is tne iMimiaMor 
nil others. Another mistake has also Men fitllen Into, by sU 
temMing to c on v^ Into water meadows peat ndto, witnoxit 
fiiM bringing Aen too proper state of conilstm^ *V— li 
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STATISTICS OF AGllICtJl.TURE, 


PahIp 


of^ best sort, and with tbdr jprdHts ke^ in, the nioint 
order To almost ewry one of tnem u slfaohitd land finr the 
inaiQtenanceof<»>eor twooowi. It U a urcmmtanoe wortlij 


lotiiaealtMorevetjaaeoraiidiafiuiny laaddltkaioaAlr Tite eharmeltrjf ■Oe m mnpi if wfftKpwy npwi aiftto ia 
VMt babiif vnr npon the meadow, aUo an obtet of Rreat mUdtndey aitf wlOmut mit Intcrlbe- 

lard ^BtqffbnlUa bon usedln enca with Aib mannar in which a ttm mdMoae fa ^nm 
whatever waj it could be employed b^llclally in eatendlnx hiinself» their n^ac and dapent behaviour la made the ai^ 
thaaomfiirt or adrModng the mod bduvlour of hie eottaean ; Jvt ot care and aitenUon. and the si^ard ha dtre«tldb| 
a oonduqt to diancterUHc of tha great and wealthy proniinort to watch carehilly over them, and where p&4^ td promiM 
of these klnirdoms, that It m«sfejL«ver distinguish them in tha their improvemeut. Wherefer a potato mideh Can with ed< 
history of human benavolence* vantage he added to their raUam, tharaoDommodatloa to 

Sdioaltf wherever they have bean naeassaiy, have bean an. ai%^ them. In the vicinity or Tran chCm the cottagee ere 
couraged* either aiding them by sabaerlpdon, or by gguiUna of m best sort, and with tbclv mntons lu^ to ttM niotot 
the accommodatioa ofschool-houaes. Two Banks for having^ order To almost every one of tnemu alfaSm land ihr tha 
one at Lilleshall and another at Trantbani, of which Lord maintenance of me or two cows. It to a urcmmttnoe wortlij 
Stailbrd to the treasurer, have been astablishcd, and the whole of mns^ , that of all the labooreri who wossms a cow, none 
dmils are conducted by his managers, assisted to the tiarochlal recttve ^Hef from the poiwto ral^ eaeept one widownt Tran* 
clergymen and the principal tenantry, and iheir success among thim, who haa a large family, and even in this instnnra^ the re- 
tlie agrlculiunl labourers has bM veto gratifying. ilef she receives is in a less ratio than any persai labouring undar 

The eharUiet qf tku famtlu are worthy of an English noble* similar diliiculties (Lock m 1819.) 
man , and during the reiadenoe of the Marquess and Mar Ltve Stock 

Three sorts ronsidered naUve biteds j the fmy.foeed 
Ihu JCst ^ In ho"il«s, OT ( aniiock heith sheep, with fine wool . flie black- 

1819, 

Snine^A .row between the slouched eared and dwarf 

.h, .-Idg ... U.. 

i ^ «f Thorlev's plan tried, but bees art found to sucooed best in 

ft snn'^.?.r^^^ th iti IicJ In autumn. "I hose whkh have not 

'SSil n i ™ S; » sufficiency of fowl for wlnttv. It is doubtleai humanity 

S^raSiy^uiS te S^u^Tfafts^lS “ better than a prolonged bu? 

btrenglv lliuhtratlve of the bmfiiial efi«.(U derived to the poor ® „ ,*"**. -r, 

from the midLn4.c of the great fomilios of 1 ngl ind on thtir 12 Political Economv 

rewettive estates Hoads now generAlly good, numomn canals ; severs] pri- 

The foregoing statement would have been given with some vate railroads Minufii Uiret, iron, hardware, nails, grihB, 
limitation, had not the fotts been of a nature rather to irhil it toys. Japanned goods, potters’ wsre, cotton i loth, t)lk fabrics, 
and illustrate the chamettr and extent of tht ehnrttiet dutrihufed It atlier, woollen, linen, and many uthi n Manufactures some- 
by t/u great J imxtui t\f Cngland in general, than os iMdng at all times carried on in the country in straggling groups ot houses, 

)iecallar to the Instance ' vhit fi the details btling, ‘ but fur thi most part in tow — Many UiouSandsWh .r 

these focta m ly help to explain to fort tgnirs the nature of the and w imni employed In making nails An agricultural society 
ronnectldn which exists between the richer and poorer classes at Nrwrnstle, and inolher at I it< hfield 
In this country s Experim ntal tanmng *' It would bo a wholesome plan for 

The town qf Lane End, one of those which comjiose the the I{o mi to commence farmiiig upon their own Ido is, parti- 
Staflba^shira |mtUrUs, is partly situated on, and is partly cularlv in counties where the modes of sgru ultiire set m Imprn- 

contiguotu to the east end ot the Ircntham estate 'Iheinhi per for instimt, I incibhhe, Westmoreland, Cumlierland, 

bitants being III supplied with w iter, csrrlch In bsrrtls, they Northumlicrland, tei , by which ocular demonstrallon their 
petitioned to be pK vided with this necessary article, whn h ns 1 1 in miHht be imltatetl for hearing or ro iding of anv particu- 
quest has been complied with , and this town, sfrer a very lar pr ictire will not do for fanners In general " buen is tha 
consldemhle outlay, now enjoys a regular supply of water, con- reporter s opinion, in ours a most cnoneous one. 
veyeii in iron pipes 

7797 WARWICKSHIRE A surface of nearly 639,7()0 acres, mostly flat, but generally rich In soil and 
beautiful in appearance. It is chiefly a corn county, and produces excellent wheat, but also many fitt 
cattle, and formerly much cheese 'i here are no distinguibhctl agriculturists in the county , but it has 
^ produced more good to agriculture than many others, by giving birth to Elkington, who gave rise to much 
discussion on draining ( W edge^s Ri pot t, 1794* Mut t aifs Rtpot /, 1808 Mat that's Review, 181<3 Edm. 
Gaz 1827) 

1 Orogi aphtcal State and Cit cnmstances 7 Grass 

C/fnwif^ inllcl and healthy S W the prevailing winds ka5,OUO acres in meadows and pastures, and CO, 000 innrti- 


tham, who has a large family, and even in this instance, the re- 
lief she receives is in a less ratio than any person labouring under 
similar dilflculties (Lock in 1819.) 

11 Live Stock 

Cattle generally of the tong horned tiraed. The fitaflbrd- 
shire cow to generally considered a tolerable milker, as well as 
feeder 

Sheep Three sorts considered native breeds i the grey-foeed 
hornless, w ( annock heath shtep, with fine wool , me black- 
faced horned, with fine wool , and the white-foe^ hornless, 
with long w' il 

Sn me At row between the slouched eared and dwarf 
breeds require IitMe artcntlou or feeding, and easily get lat tm 
the refuse ot tlie dairy tor li im PHt, the reporter, had a very 
fini sow, which littered tin as the first Utter 

itihhUe Wild In the Muidy lantis A good many bees kept ; 
Thorlev’s plan tried, but bees arc finind to succeed best in 
straw hives thitihcd In autumn, ''ihose whkh have not 
raised a sufficiency of food for winter. It to doubtlem humanity 
to destrnv, at sudden suffocation w better than a prolonged but 
certa n starvation ” 

12 Political Economv 

Koadt now generally good, numomn canals ; several pri- 
vate railroads Minufii tiires, iron, hardware, nails, gfahs, 
toys. Japanned goods, potters’ ware, cotton i loth, sflk fabncii, 
1( atlier, woollen, linen, and many othi rt Manufactures some- 
times carricfl on in the country in straggling groups ot houses, 

but fur tht most part in tow__ Many thousands Doth 

and w imeii employed In making nails An agricultural society 
at Newcastle, and another at I it< hfield 

Experim ntal bantang *' It would bo a wholesome plan for 
the lioirti to commence farnniig upon their own Ido is, parti- 
cularlv in counties where the modes of ogrii ultiire se« m Imprn- 
per for instance, I ancashlie, Westmoreland, Cumlierland, 
Noithumlicriand, &< , by which ocular demonstrallon their 
1 1 in mi^ht be imltatetl for hearing or re idfng of anv particu- 
lar pr ittice will not do for tanners in general " huen is the 
reporter s opinion, in ours a most cnoneous one. 


Geogt aphtcal State and Cn cnmstances 
nwifr, inllcl and healthy S W the prevaiUn 


t iiiiiu 'iiiu neniiiiy 'i rr tm* prevailing winds ni^tn in meanows «nu (jnstutvs, luiu in itru- 

cfTccts of an ensurly variation felt till the middle of May, ficlal hirbag I ormerly d drying common, and Warwick- 
and vegetation checked , not, however, by excess of damp or shire rhe(->isi produced lii afuiuluioe, but now breeding is 

frost fost a.ssiimlng itsjiloce Old postures overrun with out lillis 

Soil, chiefly clay or sand, marl, and IiinesU no The portion anil rubbish Murray vprv propheticallv observes, that if 

of sandy or moorish soil ver> small 1 he tiact of land culled peace were to take place, grass lands would be safrr for tha 

tho county of Coventry is a rich, rid, snnly loam, rhicfly in f inner than com laiuL, IJairymg and feedliii, both in practice. 

Siff ^'^‘"Phain is generullv either sand or g 

Umestone, freestmie, iron, blue flagstone, 

mart* blue clay, and soapy etay, which the Utt Lari of Warwick *«'®* »'®»'artla of any extent. 


attempted to prepare for sale as a soap 

2. Property 


9 Woods and Plantations 

Oak and elm every whtro abounda , the fjeigh estate the 


Itargest estate Stondclgh, Chandos Leigh, Esq, J^OOD best woodetl, but every where abundance of timber 
acres , out a great variety of extent, and snine curious and ab 10 Impt oi etni nts 


acres , but a great variety of extent, and snine curious and ab 
fuird tenures 

$ Buildings 

Warwick Castle and Raglcv flnt rate edifices Old farm 
houses built of mud and Umber, ami frequently at the extre 


houses built of mud and timlHr, ami frequently at the extre Joseph P Iklngton lived at PrincUhoro, in ^tretton on Duns- 
mlty of the fkrmii. The Duke of Buccleugh, at Dunchurch, moor, six ir ties M W of t oventrv, and afterwards In BIrming 


10 Impt Oicmi nts 

Much draining dont in the northern part of the county i but 
It to rather singular that the names of Farrley, Llklngton, or 
their farms, are not once mentlontd in Mttrrayto repbrt. 
Tosrph P Iklngton lived at Pnnccthorp, in Ptretton on fmns- 


has eonstrueted oomo good fiinneries 

4 Occupation 


ham He rill'd In 1S06 He was a men empiric praetlHoner, 
and knew nothing of geology, tho only foundatlan for dram 


Fanns ftSn 80 to flOO acres j IW the average sire on the J*""' ^ 

toirrease Farmers In general excoedlngly shy and Icalous one, * 

lonsidered as at the head of his profession, told Murray I^gaji n pMvtli^ in a fow places on n small scale. 

* he did not see any advantage tfie county of Warwick would J, i t tve Stock 

dcirivefirom sudi a survey ; that It must do a great <l««l of hurt No particular tureedofoatUe, hut asfe^i^to theprevaJling 


instead of good » and that such being his opinion, hedwll ihI practice, farmen buy to whatever breed they think will pay 
Rivltw any Information on the dltfkrenthcaiU of queries put to them liest ... r\ , ^ ... 

lands grii^ally held at will, but very low rental Sheep a good deal attended toj the ]arg'> polled slieep> or 
Cheap farms. In general, are a drawback on ind istry and Im- am lent Warwickshire, now generally mixed wit^her lirred*. 
proWikSint* fovmere that have cheap farms may form well , The first cross of a Leicestershire ram and WanUckshUe ewe 


Cheap farms. In general, are a drawback on ind istry end im- 
imivemdnt* fovmere that have rheou forms may form well , 
but those that have dour nmns most form well, or their careei 
will soon tormiitote 

A Iwtidqfntnts 

idgiH tholoubh 


Sheep a good deal attended to \ the ]arg'> pollen slieep> or 
am lent Warwickshire, now generally mixed withjtther lirvwto. 
The first cross of a LelcestetNhlre ram and WanrlckshUe ewe 
produces the liest sharp for the butclier 
Hortiee, the heavy black Leicestershire breed t a good many 
breii, of cart, ooarh, riding, and hunting horses 
Poultry abounds, owing to the prcvaienre of small forms, 


fire honws in a line, and In lioth^casm wfih P^*****®®* 


kttX5!!!^«S!l4.:J£uS5.fe "Tv’ftife/ 

ntoreufft Santo wtonowl^ and threahtog nlacliinea in use Hoads tolerably good , several canals, InnurneraMe manu- 
to ncaredotoin. • foctures, espedaUv at Birmingham, for iron, and othcoto of the 

fo Ttilaac. metal kind, and rovunito for ribands. 

Large crookod ridgai aathored very high with a small one 13. Means yf Imptoventeni . ^ 

betv^Sn ! jn only one y^ing per day thronidiout the year. I/easesi a more eranomlcal mode of labouring; dretolnkl 
Fallowii^ gWM^, qpd then two white crops. drilled root, and herbage oropt, and better rofotlAm. 

77 fi 8 LEICESTERSHIRH A 22,240 acres of gently varied surface and fertitp soil ; dlitln^jishcd for 
ts pastures- and fur the progress that has been made in the itonrovement of cattle fond ihem. It Is the 









flKSarft* 


vr w> ||UM«KMItki|<nrb^ 


b^tbpAH 


. *19 « 

ette^Mb 

clanfi^ Toiniiwai meaddu • oompoR^ th* soil of the 

comiy. Dteniw •a#«ll tUBtfwn^edniMBQfamUdfirleUe 
Itmin, of a goou oh a n nuut Wtom. 

Jinaera/t; ^oaU llmt. leadijiba, ilato, and ftaestonef all 
worked. 


fssssisir^^ 

NoHli^lwtiiRnd, uid fStuhiMdilrat iIm latter of wMAwtS 
nutt p^bljr the •tock from ’•hick Iteto^ bqna» Ida 
breedi His hnt bestoow^h is belled, waroailAillir mialBed' 
horn Wobster ot Oanlej, In WattrUluMrai and Ida fanoM 
built Tvopoiny. «aa bvw fkom one of thnw cowi^or firoiii onp 
procuml from PhiiUps of UamngtiMi and a bull ftom Natil»- 


ft. ^rap^. 
teafenen^ 


imberland. Prom Uiaaa beKlnningSi with grwt tadfiiBaid 
anaptlMi. in a short time ha reaiad soma beautiful ciMa | 
' van tonx hne In the horn, had small haadt* i‘ 


and 

they 


bean nAiah Impon , 
and beiiBTotant aawmar. 


It hniei ibat of the Duke of Rutland has 
iredj and alivara manaaodin the moaAibtral 


a. BuiMhtgg 
Mam very maaniflchntt at BeFvoIr Castle. Donnln^ton Frioryt 
&( Farm houaes not built since the commencement of this 
centUMara of rery inferior conatructlon . timber and plaster 
corered with thatch. In gancralt the modem enclosed parishes 
have the worst flam houses, they being almost always cooped 
up In the rUlafw , la the more .uicleat InLlosiires, Csrm houses 
have been erected In the midst of the oLcupauons, and built 
with bettor materials. Ihshley farm houM is of ancient con 
Btructloni and has probably been built at difflTeni tlnuK» 
whence it wonfe Rupilartty and compactness it has. however, 
taken ^together, a style of pastoral siiiipUi-ity, united with 
neatness, and exhibits a spacunenof that Judgment and taste 
which Joins convenience with economy. m> far as It tan be at 
talned without regular design , she out buJnhngs too su tu to 
hare been put up at seiwrate times, as wanted , the yards and 

K vements are remarkable for neat rlOanlmtss, and the whole 
rm buMntesfar being conducted with good order and 8\st<in 
The buuiM of other principal breeders are < oiiifortablo and 
substantial, and of counw ntted up m a stsle suitable tu tlic 
taste and situation in life of the ottupier 
CoHoKti jn^nerally in villages, and formed of mud walls and 
thatch . a few gooa new ones of brick and native slatt 
4 Ocevpatton 

Farms m all slaei a great many feom 80 to 100 arm, on 
which the farmers work with thiir own bands, inv market 
towns, many uniler liXI aim. oicupiid by trade snun tml ma 
nufarturets, general si/i, UKl to iUO acres, and Ukm of the 
principal Ireg^rs. from ^00 to (AM acies I ind ihielly in 
pasture fat khe^, the dairy teeding oattk, bi ceding horses, and 
nay lor wmter use dairy farms have al-ai budleieiit arable land 
to produce straw and turnips for their own use , the nfost in 
ferior soils in aration Tlie Duke of Rutland has ^000 acres 
In hand, ineludlng the park, woods, girdens. At Don 
ninetOD. JLonl M^a had ‘170 aerus. undir a Northumbriin 
bailill, besides die purk of IjO acres Dishhy larm. neir 
laiucliliorough.lntheoeeupalionofthi. familv of the Dakewells 
for tiiree generations and now of llobci t llonevboume, n« phew 
to the last Hubert Bakewell, who died i bachelor, contuus 
between 400 and 'lOO acres 

'rriAatiofi is judu loudly practised, and the culture of the 
arable uplands has been long londiicted in so corr ct a sjs 
tern that tew weedn now come up , the most troublesome is 
chickweed Heifers ot three or four } oars old draw In die i art 
or plough, three ot Ihitn lorni a team, and work nine hours a 
day Fanners in general intelligent Leases not univirsal 

*) ImpUments 

I’lough with two wheels and drawn by ttiree, fiiur, or five 
horses, or cattle In a line walking in the furrow 1 hlrty years 
ago, wheels were first applied to the fore end ot the beam, and 
it was found that ty piunmg the ploughs a little ileeper, and 
betting the wheels so os to prevent its drawing In too d< ep, the 
wheels were a suiticlent guide, and the plough requited no one 
to hold it, except In plates ot difficulty , one person attending 
was therefore sufficient to dm eon the team, turn the plough 
In and ouk at the ends, or guide it in p'lrtU ular hard or soft 
places Imn after another furrow w u added, by dipping aitJ 
nddltionil beam to the oft side iif the former one, soinewliat ' 
lengthened, with foot share anmhellM ard the same number 
of wheels, via one on each side, guiding the two furrows 
Among Uie uncommon implemints miy I e included, a rack 
and manger for four cults on wheels, to be drawn from one 
pasture to another It is sifu'ue In the plan, and therefore each 
celt lias a side to Itself, and cannot kiik or bite at the others, 
a break for shoeing oxen . a fastening for cwcs, to lessen the 
fetlgue of the rgm during copulation . and also several ploughs, 
nkes, fee. the invention of Hanford and Co at Ualhem, near 


thro Its, straight Uaclu, wide quarters, and wem IJIghi In their 
bellies and offals, they woe gentle and quiet In th^ tempent 
tlin mw fat with * smalt proportion of food, but |^e lea 
milk Uian some other breeds Some years bm^ Bakenyeil pet 
tliree new niUohed cows in three setiarote stvis, a lloldemMs 
n Siotoh, and one of his own breca; Uie IIoldeniM ate most 
food, and gave much the greatest quantity of milk , the hcotch 
Bto leu food, and gave less milk, hut produced most buttery 
his own cow atu least food, gave the leau milk, and made the 
Hast butter, but laid on the most tiesh i heuee it will follow 
that the Dlkhley cattle are most adapted for ihi xraxter, and 
the Tirodiice of beef No mail, perhaiiii, ever inadL more com- 
parisons between tlie liltTcrent 1 reeds uf cattle than Bakewell, 
and no nm that was able to tell so muih has told us so little 
about them Many capital hi'ids of cattle In the county, and 
a number of dairies, fiom winch great quautlUee of chem Is 
sent to market 

SAeep 1 he present stoi k mnsivts of Uiree varieties, the eld 
and new I tici-kter, and the torest si e p 1 he old breed, which 
is spread over Northiuiipionsliiro, Warwick, and Uncwnshlre, 
are an iinpruv imi nt on tlie ane lent stock of the i ommon ileJda 
1 he new I reed Itekewell produced by breeding from selected 
sheep feom his neigl boiirs flocks, or those of the bibbers A 
ram society was formed by RakewdI and others, and still 
exists, the o| t ot whleh wis a monopoly of ram ietilng 1 he 
late 11 kewell bound himself, and his successor, lionoy wmrnO, 
finds himselt not to ei gigcnor show lijs rims to any person 
till the inendiers of the soiiety have seen them and are sop- 
) lu d, and not to let a ram to any tierson within fifty miles of 
Leiicftkr. for a less sum than nfQ guineas, for wniob, and 
I ther privileges, the society pay a large annual sum j and 
lioiieybounie, and the other members of the soelety, con- 
iine themselves not to sell, nor to lot, tlielr ewe^t any 
price, nir lo show tliih rums at any public falr.iiel^ any 
other pHee thin tliiir own houses, ^nd that onlj at stated 
tiinui, from the 8th oi Tune to the 8Ui of July, and again 
from the 8th of SeplimbcT till the end (d* the season h with 
‘Viral other regulations of >i similar tpndene>||, 

ItamUttinK alon# has produced to BakiwelrWOOf In one 
y<ar Iht greitest prices were paid aboutd^Hd, since that 
timi they have dicimed , still. atMut 1807. from sixty lo one 
hundred giimeas havi liivn given fur the use of x ram for one 
sea'aui Much curious infurmMion on this subject will be 
feund in the npovt 

IV not ]»racllscd 

faffing IS pruc tased as usuvl with grau, and In winter qnd 
ring with artificl i1 fwHl Bakewell frequently fattened iheep 
sMla in three dnvv tliey were reconciled tu their confine- 
inf. and heg in to feed “ 1 urthcr than this." thi rcpoi ter S 
formani, Bakewtll s sueoessor. '* knows not, or is not InUliisd 
inicHte 

Ihejru. )i fined to Charrwood theyaiegrcy- 

fic-d, ‘vnd partmll 

'hr«i« have bien hrid in Lcicestorslilre from time imme- 
. . .lal, and the breed considered su)ierior Bakiwell went 
through llollai d and I* landers and purchased some FrlcsJatid 
IS, winch excelled in thuta points wherein he thought his 
which, with great labour, ex|ieiM», 


hurscs defective, fiom v 


6. AraUeLand. 

Many fenns have none. Drilling com crops principally In- 
troduced . but not for turnips, even at Disldey , thought to 
lose groiuid I cabbages and rape e good deal ciduvated on the 
soils too strong for tumipk w 

7 Orass 

Fxbellent meadows on the rivers and rills, fertilised by in- 
undattensf upland pasturH somqtunes manured Stilton 
eheese mode in most vllligea aboinfeMtiUm Mowbray On 
the Tient, eonstdiLrable patchee of reed, which pay as well as 
the beN meudqw land 

8 Gardens dnd Orchards, 

Uaidens modi wanted to cottages ; orchards rather neglect- 
ed, though the aoQ is In many placce well adapted for them. 

ft Woods and Plantations 

iW, excepting about gentlemen’i seats, and Hi the hedge- 
rows, WlUowi, is pollards, grouri on Dismay and other fenns, 
to rapply stafl for hotdles, rails, and gete^ 

10 Improocments 

raUtighM was a good deal employed by the proprietors Ir- 
Dion extensively practised In this county than In meet 


~'U7 Live Stock. 



and judgment, he produr^ some cipital hones, and in par- 
t euUii, his I'lmuus botse bee. Uie noblest, and most complete 
and beautiiu), ereaiure nl tie kind that had bedi seen in 
Luroje How fir hii. clegvnt pomts were adapted for Uie 
I tbonr that liorves ot this sort are principally dekiknod to per- 
toriii. Is *i question, piThaps, undeu rmlned , lie tiul ns It may, 
be>ond all toniroversy he was strong and handsome, and com- 
m wkd tin admlraUon of all who saw him , tor a time he wu 
the first sul )eet of conversation, and Blino>t the wnndir of the 
day, he was tvkcn to Tattersnll s, and shown there to the 
noTility and gintrv, with great apfrohation, and Bvkewell 
had tbi honour of showing him iNorsonally lo (,eo III. . he 
is Slid to have been viry quiet and docile, and Bakewell, in d^ 
scribing his iioints. Invited his majesty to touch him, which 
was deelinedi lie was killed by ligntiUnj^ In his pasture. 
1 he present horse system at Dwhiey Is this -Three or four very 
ctpital blai k htalllons are constantly kept , Uicse an ounslM- 
ally workid, and are always rendind docile enough na that 
purpose. If w anted , those kept at home cover at two guineas 
the mare, and Uiose let out never at lOM thM one guitiea. 
Fight or ten brood mares, of the some stout Uack bcw.asa 
also kept, but no geldings , these do all the flinuliig work «i 
between 400 and ^ acres, with occasional assirti^e from tlw 
italiions, as wril os from bullocks end heifers , of the maim, aU 
that are fit are put to the horse, of which three aro wckpiyd 
upon the average to rear two tools, allowing one Id Uiraa for 
casualties. ^ . 

Attft used In many parts of the county for carnlM be — 
and lately introduced as former s stoik. especi^ry for clMm 
green crops from clayey soils, lu wet weather, their sttm Priim 
light Tne turnip i annlers open at bottom, » l Uju t m Idea. 
Lord Moira had Spanish stallion asses, fourteeAands blglt, 
which he let out to cover at two mrteas a maw. 

MuUt have long been m use for the saddle, road-wctilkfow 

^H«ir«*^eaUy Improved by various breeds. HouqybearneV 
se^o the wild boof AsU^'s Is bet^ron tte 

SSne and B^Wre^ At Dmnlngton is a Oemao^, ^ 
bacon from whose proi^iy Is of extraordlnoxy swaatfifoa aud 

*'Bwsttrod«dto,*'utnotson»ucbuihgydBrorw. ^ 

12 Political Lconomp , * ^ 

The roads in the north ^*5* 

hood of Loughbonhigh end A^y, aw many cf Iham Wd Ugl 

■dvogfe i fa L^ iJ! 
dos^Bot appear that they aw ccnsldered to 





STATISTICS OF AGBICULTU»3S. 


any advanti^ by thot« who live tilhide them* and constantly 
use thernw Varloua railways and oanUs. Mamiihctuves, wqol- 
combuig, wocAlen yarn> wonted«^4plEaapeclaUj worsted stock 

r 

77i^ DERBYSHIRE . A mounfcainous and hilly turface of dSSLOSO , 
more remarkable for itKi|pfning and manufacturing productions then iti , 
the same tune both ^bdlti knS ^ture county, and noted tor its dheeK> 
and interest , and the Report 1^ Farey, in tprfec volunf^, is one ol*. . ^ , . 

the county reports • It is an example of extraordinary indiii4^> ruearnib, 
and will bo read with great profit by every class of readeriL FareyJkioOM, 

*the tge In which he lived. ^ {Brown’s Detbu^ire, 1794. • Borej/t ,Jglpcmura 
3 vols 1811 to 1815 Mai shi^sBtv 1812 ) 

1 Get^aphical State and Circumstances 

Ctfmnte Cold on the hUls, but fan Id In the plains m the vales 
hoar ikoftts often injurious no proTailing winds , ruin about 
twenty eight inches j er annum , 

Seu vLty vanouA, chiofly calcaieous 

MineriJa Xead and iron those chiefly worked also some 
vine, calamine, black jack, raangHnesi., sulphur. See coal, 
lime, alabaster, slate, fiwestono, paving stone, rolling grinding, 
scythe, and cutlers stones, an I a \arie(y of others, I ith for ust 
and omament, as spar. See Clay in sonic d siri< ts, as at Over 
moor u burned br sna^fuU, dried, and mixed wlih small coils 
in heaiM, fertile roads 1 M Munday, ksq t f shiple , forir od 
his private roads of a sort of bricks, made without the corners 
to avoid the outy 

WaSir When scarce, drinking ponds made by puddling and 
prrina In the Gloucestmhire manner An artificial t md dls 
covered in 180M, conceglM under peat, the head of which vis 
puddled m the centre B proof that pu Idl ng is no new art 
htone natwns, placed in the lines of neatly cut thorn hedges, 
serve to supply two fields the water brou^t to the m in thin 
alnc pipes, os Doing cheaper, and perhaiw moro durable than 

2 Fitates 

Of various sizes as in other conntlcs managctl by attorneys, 
at a low salary, who make it up by law busmesh, and other 

WlM 

CludSu^T^^fUestonc, an 1 some other noble stone man 




lions In county sqme gc id housis. covered with cenymt 
(known in London as Aticinsori «), made tkom day stone's found 
on Lgiyd Muignvesestatts in Yorkshire, and which (arey eon 
aiders os suptmor to that ni ide &u n the clay I alls of the f^ondon 
clay btratum*^ Grottos frequent, fitted upiiwlth the spar of the 
Cl unty At AsK^vor a ftwe of a chimney piece, repre&cntlng a 
section of tlio strata taken across the r ansh At Lhatswnrth, 
and various places, the spits in the kitchens turned by watdt 
-wheels, of the ovonmot kind supplied by small lead pipes Hair 
lines. In covered toxes, 1 1 teed on drving (arts, and the lines 
woumlandunwound by a handle, foruryingcl thes Atseverai 
hoiisM <bot lath wheels, tiimlitf sj Indies on which were other 
wheels,, dimed with emery foor (leining knives also brush 
spmdles for boots ind shoes, is at the Aneel Inn, Oxford liSiot 
rack, in which boots tan reversed on U| right pins and taken off 
by a stick, which prevents dust wtUjp|g inside the hot t 

Farm hmatt os in other cnuntiot'f Wltw g od ones recently 
erected One of the most corflpfete farniern s tb that of the 
i arl of Chesterfield, at Urctliy 1 irk , it M of hewn stone slated, 
and combines a general farm vard, dairy uri, md two poultry 
(ouitb, including ihoasantrUs IJuilfiiigs in fjCneral roofed 
with fp«y stone or otlicr si \te water, in m ne ca es er ndiicted 
down flrum gutters by a light wooden rod doun which the 
-water runs as well os if it were in a si out or tut e, and. not 
blown about by the winds, as It would if no rod were tliere 
Fire proof floors mode by arcMng them with hollow bncks 
tn the cottages, cast iron oiens by tJie sides of the fires vety 
common, and also Iron cisterns for hot water both these 
were orlelnally brought into notice by the GiifBii foundry, 
about 

LitUaget better than m most other counties some good ones 
erected by the principal manufacturers and noblemen Virgin s 
liower, or other beautiful flowering creeperh, and shrubs, and 
plants, are not uncommon at the cottage doors In this county, 
among other indications of their attention to neatness and of 
their romfbits, compared with the inhabitants of the miserable 
huts in many other oistiicts 

4i Occupation 

Farms Mnarally of small size farmers rank higher in Intel 
llgcnce tniut ihmie of most southern count es nothing but 
leases and larger ucrupallonS wanting to render this one of the 
most improved counties of Fngl inn Best farmers also at 
same time monufsctureia or miners 

5 ImjdemenU. 

8wifw ploughs and pair j one-horse carts good harrows 
(Jig lOOS j , wooding sciasars, for clipping ott weeds among com 
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dlosOyOr rather under ground, weeding pincers i threshing 
maeldines, cast iron ritk stands, cattlo cribs mounted on 
wnxSt which turn round on a pin, ta dtet when the rattle have 
wrii tiroddiincJie Utter on the twro opposite sidm, in stme^ng to 



6 Fnclosurci 

In setting out fences, less 

diflcient kii dh ( f soils than ; 

1 k*s tften made in them for | asstegoL — 

not winlcd I y a f1 it stoi>gl slacked liiiii pmUred on the face 
(la newly i linicd he lee (as eliy is m Norfolk), to prevent the 
wetds fir ini rising Young thorn hedtpis with a northern 
IS} ect do I est, as the morning tun in spHng iniurea the bud of 
111 e fieiiii, the south when previously covered with frost, 
lU U of thoms, sometimes i lonted as sett with success ( old 
thorn hedges etfeetualiy renewed Iw cutting off tlie shoot, 
below the sutface of the ground, the roots dien throw up 
vi|i,oraus shoots Neatly dipt hedges at Adilioumt Magne 
Sian, limeslt nc, and marly soils found to suit the holly better 
tlian anv otlier 

7 di abU Land 

Only one fifth of the oountv in aration , formerly six horses 
were genet illv rmi loyed in ploughing, now only two turnips 
drilled in the m rthumberland manner in various places some 
wheit d bl led oats a good dial i ultivited, and o it cakes or 
Hiver [Oer ) cake mode, I y pouring sour d ni* h i n a h t stone 
a sprinkling of fiarsley m>w n with clover to prevent cattle hov 
Ing, a des of oat ricks tuck il in with a spade, to leave no loose 
straws for sparrows to rest on 

Chanvmau ** is cultivated to i very ccmtlderable extent on the 
limrstone and coal strata near Ashover the flowers are 
picked by children, dried first in the shade amUthen on u 
malt kiln, afterwards packed tight into bags, and sent to tlie 
l.iondon druggists \ the crop^stands three years, and then gets 
weedy and cVeclines " 

Wiad cultivated on a small scale 

Wid m n rt { Genista tlnrtbria) infists old nastiires, and is 
pulled when In flower and dried and told to the dyers 

Yarrorv (Achillto MiUefc lium) is to some plac« also taken 
up, tied in bunches, and dned for the dyers. 

Valerian (Fo/crfdnaofnclnldis) is grown ot Ashover, and abo 
elecampane (i nula Heienlunt), lavender, peppermint anil 
rbuluiru, on a small scale, in one or two plac(>s. 

Tratftet (ThbcT dbkrlum) collected In various places, espe 
dally under the shode of tlie beech trees, and on dry hedge banks. 
Hoses formerly cultivated for tlie flowurs, but not at present 

8 Grass 

Three fiftlu of the counte under permanent graases (thongh 
it appears by i3ie marks or ridges to have been formerly every 
where arable), and the application chiefly cheese making 
Droppings of cattle and horses on pastures qiMd ^ rakes,whl( h 
injure the grass less than any other bnplement Fernand ether 
weeds rollocted from Wastes, and dried and btimed, and 
tbi ir ashes mode into dbUs, and laid aside, to be us^ os ley for 
washing This practice declines with the firequency of endo- 
mirvti tVhen worms are engaged forming worm casts in 
fields, scatter barley chaff, fresh and dry from the winnowing 
machine, which, sUoking to the worms when they oomc out, 
prick them, and prevent their xetom to Ibebr holes, till louks, 
foe devour them 

9 Gafderu and Orchards 

Good market gardens at all tlie prindpal towns, and few of 
the farm houses and cottages -without gardens Samuel 
Oldknow, > sq of lldlor keeps a professed gardener, on throe 
acres of nch sheltered land, by the river Goyce, on the ClKOhire 
Bide of ft, wlio cultivates, gathers, prepsareB, and delivers all 
the useftil vesetables and common garden fruits in season to 
bis cotton mill work-people and tenants, and renden an account 
once a fortnight to the mill agent, who deduets what they 
have purchased from the ganlen from theie sevani wages , 
die pMffootlon and utility of his anangement for these purposes 
cannot but prove highly gratjfolng to those who wbh to ere the 
l^r^elasiM wdl and toiSfo^ly psprided foe from the 
fhittsof aheir indiM Proper iBema, fok drying, cleaning, 
and preserving garden seeds and fruits, and hie WeolKihamher 
and odnar tike «ikai, omattMiied totbc gaidteert heuse, and 
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Ii 4 i*tr TecdrhmMa 0 d» Mi praotlwd m ( hniiirc and South 
Wales, whm cptuwted, thRy ahould lie iiniQ^li itilv sent to a 
mill 'iMf ru 4 JU^ ^enost<am]ileleset.suiiiiiUkilnfortu»liLr it 
Ikiper 'HtnuevpmQsokdhy tukot sate, — thus (lt«tc rib the 
vdiiler proas^cd purchasers, wsitss his pitcc m an 

onv lofiCftiia mtaltHn'g'as&, theoHerersdo thesiinc , the 
Tcnd^ opwM'theehfuinieK, and'lf anj price comes up to his, 
then he aCie^s tliarproces* is three times rL)>t.itLd, 

and thin tlii Tertwer must show hll^iirlcc , if none has sunn, up, 
1 ml nut if gtw.one haseoni lieioritTlt In h limg trt ss with in 
akL.LUtdiamWi il vufmg shoots ‘i» expected tosiucied, asthi 
sooner the centre ruts die b ttw^^mavcis thrive I arth tre s 
hear neglect bettrt thin any others, as they nive-i produce 
timber boughh '* 

Ittfch tvtn haajiecn inido from an o|Kn giuve of nlioiit 100 
I irch tri< 1, ncUjrXlv Trtdti Mull, f ir sixty or seieiitv si irs p ist 
I Indy tries ufyinare tie lippid lii i si ison iboiit six or t t.ht 
iiieliLnabO\etneipaun4«in ^lauh A ]iiece of Imk, al uut Ihrei 

a liarurs of an inih iniidlan4,Ur« is <iit out u|tli a guiiue,. and 
fiewo diK’li'ni I'td gill nehdfin lie m iron spoui ( /i/i, ruU.iM) 
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IS then drlvim into the bark In low thi hole. « huh i ondiirts the 
bi| to a bittle(c) In warm wiatl ir the bol smuii grow up, 
and will ct isi to inn in tour « r live d i>s but ni sviiidy weather 
they will mil for u moiilh Simc nets will run twenty four 
gallons in twiiily lour hours, others not b df n tint Ihi 
watir lb Mild it sixiwncc a gillun, to those wlio ni ke mnill 
wint as a Biilwtitute fur sniill hi r If the water in Maided 
(not boiled), it iniy hi kipt i nionth bef ire it is ni»dt into 
wiiu , it not, It will not kix]i at ovi n d iv or two Ter making 
the wini , two imunds of lo-ws si^nr, ind i quarter of a pound 
of Malaga riisins, 'in iddid luTierv g dluii iit bireh water, 
when told it is then iKiilid about in hour, until it is nl sirvoil 
to grow clearer, wlien it is vit to lool , 'uid when almut at the 
same heat tliat leer is net to woik, < toistof I read, spreid 
with ycaht, is put into it, and for four days siilleieil to work 
fre>ely, when it is liarrolled, xnd the aamp qiimtity of rxisins ns 
liefore, and about an ounie if ibitiglHbs to every twenty gallons 
ib added. It seldom wforks out or the I iml, nnd in two or 
throe weeks Is reoily for close bunging down, to remain for three 
moiiths,when It should be bottleil olt'aiid lu two or thive weeks 
oftet It 18 hr ior drinking, bulls the better for kiiping long r 

11 InipioVLmtnf 

Mygneslm or hit lime very thinlv spieid has its inimical 
]iroprrtles , and it would seem suili liini’s iiny Im UbCii wheie 
a stiniulant rather tlian an ailditioii ni calca#x)us earth is 
reqiflrud Idrac over burned ineltb and runs together, w ill not 
slack, and hci omes iibeleM* , the conbe-qiu ni e ot too strong a fire 
lieiiig applied to msgnebiin lliiies mure cbpecialh Might 
not the dried mud of liniestoru is^i. lie used Insteid of 
lime ^ Many hoiio mills m Ubc ^ley ore coiniKibod of 
ratchet like Iron wheels and rolltrs, between which tlio lack* 
bones of lioTbOS, with their adhering ribs, pass with faulitv, and 
an' irusheil into small pieces . the Irones collected Inl ondon, 
from the diurchyonls and othiT bouri es I boven qiiaitors dnss 
an oere, (. oal ashos almost entirely neglected, though a valu 
Able manure inipoitance in draining of bi anrig in mind the 
dUTcrence between surface and spruig draining, awl bog and 
upland draining. 

12 Ltoe Stock 

Cow stuck fur the dairy the nrevalnit tBick In Derl^shire , 
no partlculu breed , noticed nine lirecds and nine ritisses ot 
these Many lonsider that ratlier |ioor land make’' the best 
che«he, and old sword more and liettir than artiilciol grasses 
In some coses some slacked atul powdered lime strewed on the 
willow trees vnthin the reat h of cows, to prevent their eating 
them, and lastiiw tlie butter. Milk set to raiso Its cream in 
yellow dishes, wub Ups , in some places In slate troughs | car* 
rled home Jn suspnided tubs. ( flg. 1006 .) 

hhaep. Teu difikmit hivedsf and seven crosses of these and 
otliers , wool I bambers gefltrally form a part of thegccomrao* 
ilatinns or the fisnnerlcs. 

ffoTMM, ThoM of Perhyshire ranked ntiA to thou of 
Lelcestcidilre, for being stout, bony, and cleai^cfgied. I 
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Aaaea m tonsiilrribli MDnlier used by the smaller manufac* 
tnrers, and In the coal-works, poilerics, dec , also on the iron 
rallw lys. 

Swine The Earl of Chestrrhild xupplios his table with 
delicious sinking pigs, ot ,i iortiii|,hr oltl, Ironi Ida Otahelle 
uw , plan of bliaving off the grihtly or horny Proin tion of the 
Htnout, to pres Lilt iligging, rei oniincndi'd. Tetnenng by tbe 
tun k also suggi>htLsl tur eating ilnwn itRydy herbage crups. A 
pm and screw to be usisl like lliose for tixuig down halmoo'ii 
harmless man trip (tmna Site Ar/s, \ol xxvii 183.) 

PiuUnf 'I ite Enil of ChesUrhelil s poultry y.irdslt Bntby, 
peril qis os complete as any in the kingdom. 1 he roosting, 
house is wi 11 1 jiitiivi d, w ith i uviri'd 1 1 ices for the ducks and 
get sc miller the fow Is, and the whole Is const intly krptstirowcd 
with flesh saw dust. The sitting house, anil which serves also 
for Inying. is hirnislitsl with tlm s, to preseryean equal tenipir- 
atiire III irosts In ihi feidin^, houses, tlie fronts, iiartitlona, 
iiid ticioisot the pens, art all of lattice work, w nich jwadily 
tike out ill onUrlowash the in thoroughly, ahallmjrettwers 
with tiish s'lwdust pass under each inii to cati^lqVmhng- 
11^ fatttrq, poultry are fid twice a iftay, and aftn earn die 
1 d IS taken away, and tlie daylight excluded, for them to 
rest and ska P • 

\ I riid otAco injmencau turkey* at Brailsfoq^ , they roost 
upen trees nr the lilgli parts of buildings, corlu weigh twenty 
ixiunds when f it, but the hens much smaller^ 

^wtae when It t out have a slick ibout two feit long slung be- 
fore tl e hriiists of the old ones, which is found to icrcsent 
them cm ling through hedges, &c , feedtn fluftons. 

Whin w Iters arc much iinpregnati'd with lime, tlio 
igcscfg ISC and ducks that fremicnt tliim are so mui^tldck- 
tiiccl that h Itching Ikxuiius dililiult 

Htna \ 1 1 ksl y a flit bri'i d of blai k fowls , round Wmger- 
worih many game fowls ieiit for lodj^g In Tansliy the 
• ' • - - • ■ iiuetinii house bgp pre- 


co k} It < oiivirti d into a i^lhiidist n 
' led hung m m ts, aiul||med i 
• ' oin esstSStffll in 


into a fiesh position each day | 
hose yolks 


th s benc the main esswitSm in priserving eggs, whose y 
siibsidi slowly whin kit unroosed,and come utkaigth to touch 
the shills on the lower side, when rottenness almost immcdi* 
itily tomineiicis 
/) 1 » key t in s ai 1 nisplac es 

*rish ( nrtdin poneW in S r rhomas Windsor Hpnloilce'a 
Park, in 'kV ingcr worthy are ippropriated to the foedliig of ras- 
tialcd mall nrp and tench, whuh are found veiy superior 
111 siac mil II ivour to oihtr fish , the lali Sir U mdsor f)unltH ke 
saw tins 1 raiiisid in Italy, many yenn ago, and had one of hu 
Mrvints, who w is with him, instructed in )ierfonning the ope- 
rition , whiih is k*bs dilTuult or dangerous than might l«xu|>. 
Iiosixl, mil in consequence of whuh, not more than ye In four- 
teen or tittecn ol the fish die 

Anf^hn^ pirmiltcd at Combs brook rescTyoIf of forty five 
BI ns, tl I Hugh r p lying slvptnce per pound for the fish taken. 
Salmon piisH and tr ip on the Derwent, at Helper bridge. 

31 liutal Lconomy 

Kewarik are nIUred by the Agricultural .Society at Derby, as 
I V iiiuiit othi rs 111 till kingdom, for long and meritorious lured 
rr div serviii, but sildom for liainig imiormed the greatest 
qii miittes of oh work, or earned the most money by such at 
tdir puns Atthclagnuiiigofthi pri’aml c«iitiiiy,u waacaU 
ciiliicxl, taking the libnuierS wages at two shillings and six- 
pt lice iier day, that he must w ork four and a half times as inAny 
days to larn thevimc qi autity of food, as from thrte to five 
Cl iiturlcs b II k he i oiild, when his daily wages was fooin four- 
)>enie to twopmci jhi day ' Put of this was doubtleos occa- 
sioned ly the many idle snlntV davs which the church of 
Koine Impostsi on the iieop'c at tlie curlier periods. 

11 Pvlitiial hconoim/ 

Voiious concave roids formerly, made through the Influ- 
ence of Joseph \i ilks, I si] ol McHKham , these In a very In- 
dltlireiit state, and illustrate the absunlity ofoMie principles on 
whuh they arc loiisiriii led To levtl at roll a road a string 
level used It consisted of a piece of boxwood eleven inches 
lung, one and a half broad, and one and a quarter deep, into 
the top of which a spirit levil tube was deeply sun^ and to the 
top, at each end of (his leyel, several yards o* streflg whinoonl 
WAS fasteiu d In using this instrument, a labourer was plaocd 
on Ciuh wdc of the ro-iil, liavlng the cord in his hand, which 
they pullecl very tightly, and steadily against eai h Other, and 
thereby modi tlie uublilc assume the iniddlo of Uie tube or 
eiihir end, nreerding as the two ends of the sQiiig were held 
kvol or ont higner tnaivthe other 
homo renialiia rf wavy nwds ( 3 WI ), but nothing to Jusllfy 
any ilevlatlon firom the general fonn of slightly convex Toads, 
with suaight or even surfhi i s as to length The road ligtRtpm 
Kipky and J ittle E»ton, where w ashing or MgMfon wen 
adopted as a mcido of clearing (Com. B. Ag«vdl. 1 .) was ** niscr- 
ablv detni, Inose, and bad ** . ^ ^ 

In Manujbetum Derbyshire ranks next to Lancarttlm, Sta^ 
forclshlre, and Wnrwii hslilrc 

1 . rnule*,Jre acftewhH^’OHtheAHtmalPreducUqfihtamitt}/. 


Blankvt-weayilng, anil scaiurlng. 
Done -crushing nillU 
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Butter* 

11uttun-in9ulilfl, of horn and lion*. 

Ciindlu making, ut t-iUovr. 

C iTiiLt wca^Ulg 
t hwsG 

Currli IS or kaUu r-drauen^ 

Fellniongers. 

Fulling inllU. 

(jliu>>ui vktrh. 

Le’ithtr m llh, fur oiled and rliainois le ither. 

All at, iMHt, lamb, mutton, puik, veal 
Shot factor). 

iSkuiners, or leather drcbbem, chamciii, Aec. 

Soip ir ■— 

St<N kings, of worstesK 
'I any irds 

VVoolliii (loth fictoriiR, yirn spinning,' ivmg, and cloth 
ilr* , „ 

Wor-ilid hpinning, for the howirs, liy h mil and leitniLS 

2 i ra its, iSt. tltiunhiiff uii Aiuht U Sululanm, un^tUd 

II it-iinkniK and im'<i>tit btriw li lU. 

Silk hpinnlrig mills 

Silk stocking wtrmng 

3 rtttdtt, Ac di.it n huff on Vegetable Pi odiulioiU <(/ the en 
BnhkUand wKKLtinAing 

Brhom UT broom do. 

Boat or barge building, lor thi can ilb 

III ea n li*s 

rh'imuniili llowLis 
(. h inu d liuriiiiig ami grm ling 
iharco il mills, for gnndn g it 
Com, b irlty, be ins, oa*s, pc ij, ivlii it 
Hoops tor ( isks, oi wood 
M lit iiiaki rs. 

A1 ittroHses, c li ilr bottoms A.i of atraw. 

Millers, lloiir or mcil rn iki is 
Su ves, ( I riddli s tor < oi n 
Shilling, or oit mi'll ii ills. 

'1 irabcr 

t Hil h iinlles 

4 fio/t*, A< ileitiulirtj t u 1 rf^ilullt. ‘ynhsi imjmiUd, 
llItsK lung house , ind gioinuls 

( allao-priiniiig 

( i11ro.we iving. ^ r 

r imbru ii I ivmg 

( .^icllc link, I limp oi Imiiip Rimining nil Is 

( liiton liliming mills 

B) 1 liouscf i» 

1 1 IV s]iinninmimlli. limn i un nulls 

rnstion »i i\ ng, tliuksits 

Hull '•'H spinning imt wi-iiing, uorl 1 igs, 

Laii welling, or uarii Ir mu 1 1 i m iking 
I All working, cr neiolc viorking < f li'imc )uc 
I Imn-wiainig, shu tnig, ihc ks, Ut 
Mllslill WtAMtlg 

Nigliti ips, of ott n frami knitting 
1’ ickthrc id s]iliuiiiig, stung, tu uii 
I'lprr miknig 
Hoik, inakitig, lords, hillers 
Sai king wtamig, i out b iga 

Sul cloth WlHMIlg 

blocking ueiiing, pun ipally of cotton, some of worsted 
fume kmi 
T'lpcwia ills. 

'Ihrcid SI 
M hil told spiiiiimg 

5 lirt/tJ, iVt dn Hill ig on 1 \ uil Produits of the 

Bakestiiiic miking 

Hoilti in iking, ofsi I oiiglu iii, for s»i im tivuir 
Jlnik in ikiiig, building, I'r uning, lire, | t\ iig 
KuiUljiig stoiii, or Ins. stone, ishlir, t i| ing, i uesslateR, 
gable btoiies, pning, iidging, grei alatts, or tileatonc» and 
btaek posts 

Ciniion b ills or shot md shcllb, 

C nnnnii 1 1 ting and I or ng 
( bam milking, iron and cast iron. 

China- gone, or white juitli r s tlieM pits 
Cihtiriis ind irouglLs of htone, to lioUi water. 

( 1 »3 pus, brii k, china, fire, pijic, pottery, and tile. 

Coal-pits 
( oke I urning 

Copjieroh-sioiu brasses or pyrites pits. 

FrMntfpans of o m 

(rrlmr mills, bla Ic -mills, grnulsknic mills. 

(irindstoni's. 

(lypsuin, alabaster, idaster. 

H iinmcr mills, forge, tilt, planishing mills 
Hoops for cask , ol iron 
Iron forges and furnaces 
Iritfistone pits, irgllloieuus ore. 

Ja.ad inliu-i, or Mins ot lead oie 
Iiead smelting cu)wjlas, and si ig-mills. 
hlrne kilns 
Limestone 4iia|[Tl« s. 

Afolt-kJln plates, of perforated r ist iron. 

Marble quarries 

Marble sawing and jKilishlng milb. 

Marl pit'^fcir m'uiurlng. 

Mfll'btqnv qi-igrries 
Mail-making, of cast iron. 

- • - chwp (or carpentor’s), and spikes, &c. 

horse shoe 

- hhoe-makers. 

Ore dressing washing, budclhng. • 

Fatten rings, or clog irons. a 

Fipe-moking, tobor co pipes. 

Flpea, of eorineiiware, hollow bricks, for ron Trying wnftr. 

# — of lead, drawn 
» of KlflC. 

Plaster of Paris w^ks, gypsum. 

Potteries, earthenware, stunrware. 

Fot-atunes, pyc or lump stones for the Iron forges. 

Puncheons, staiini heons or props, for the roul juts 
Ked-tead works, mlniiitn 

SUvats, of feoiteiicd, for coopers, boiler-making * 


Rotling ami sUtiJng mills, fpr Iron burs, plate iroo^ nail rods. 
Uotten stone, or polishing earth. , 

bond pits, canting or founders’, hoasc-floor, mason s mortar, 
siourlng, and sej the stick sand. j 
Saw millh, for stone and, wood, al«o witt\lrci»lAr saws. 
Screwij, » artJcrttifrb', for wood. 

Scythe sUi ks and stow s for hharpenltig^teyilies, hay knires. 
bhect lead, milled lead, roHert Katl Common slic«et lead ]« 
« east by most ot the pluml^ (uid 4 (lAau.jni of ilia county. 
Shot, ksdeu. ^ 

Slitting imlls. ^ 

Sj.ar winkirs, petrifaiHon workers,, mpsuiff, rajrspir, floor. 
SifTphiir works, aimcxeil to the prlnMiml sihvlUiig ltt)Usi.b. 
i enter h Kiks, of cast iron, softened. 

1 ill kilns, draining, gutter, hip, pan, plane and ridge, 
fiieioi I iriiigi wiieelsi 
\\ heisiuiies, rubbers, hones. 

U bltt le id works 
M ire dr iw mg, steel " 

\\ ire woiklng, hofes, sletvs, screent 
/Inc mines, bit nd anil i alainitie. 

work, ill illi al Ic p iits, w n i pljies, &e 
f> Pi ndc*. s\r dei ending jiri /o luull^ on Mumut SuManctB^ ini. 
jiniut* 

Axt fi, b-* h ts, b lU, adzes. * 

Hr iss loiiiidii 

llriclli 1 Its and bucWb . ^ 

( bma fat tones 

t liJsilh, gouge , plim irni and ofhtV nlgc tools. 

< 1 u k an I w fit b linking 
. . , „ ling mi 1-,, pilm 

( otton III If hiiury makers, Im the cotton-hplunliig mills. 

( ullci), Liiivis. forks, iki 
1 lie in ikiiig, 1 isps. 

Fl nt gi Hiding mills, f»r pottery gli/lng 

I r mt siiiiihs, slocking loom ipakcrs. 
tills 111 iking 

fiimjiowdir unking 

llris ( irdiii, tin nil ), psrmg shovels, trowels, &c. 

J II 1 1 inciit III iki rs f^i IC iiUur d tools. 

Al lit in 11s. stitl 111 " 

M in„1 s, tui linen i lot In r 

Alt b unsis, iniu lu it, tool and engine makers 

Mill\ ii„bts 

Mndle miking 

He 1 } mg 1 ooks, smooth i d, txl 

'H.ls ars, ol I 1st II n, leineiitecl to lecl. 

*.1 \lhi sm lbs 
Sckles, tn thed re ipi 
Siiillt rs 

Vtdiwitil rnkci, 

^pidt s, shoe » Is 
S| ur->, of stei I 

Sriruip inns of oast irm, ten enlexl 
i ill 1 1 Ut w rkiis, till nif n 
U i b iig III i liiiit s for i Intbrs 

AV irstexl m i bin iv m ik r, fur ih worslid spinning in Us. 

N twiihstimbng tint rinny ot tie m unif ctiiits and pro- 
diuliois iboM inintionifl in s j iritth of sin ill imiKirtinea 
and III IV <« ntid u(e little m noth tig tow inh an exj ort trade 
linn the lounts, \(i, likiii iii the i,.f i giti, they must ba 
tdin tfetl to prtsint i most iKltei n„ i mure of the aanicl md 
grt It III mifottunnH indnslr) ot the rniiitv, show mi. It to 
e iiird Illi fir betond tn > t t ibtr t jiiiiti s tow irds thi siipj ly 
of all Its own wonts, nn I inntnbutmg it tl t anic time, in no 
sm dl tUgi ( , towards the biipi ly ami general traile of the king- 
dom it 1 uge 
Ldvt ittton^ 

Among tin 1 iboiinng t lassp. , the nqiorttr ohsc rves. Is better 
atttndid to tliin in inost of tin ad om ng toimties. He an- 
iiiovis of the gr at ittentioii pud to hr nging up ihililreii m 
n It lU ot Iriigal iv mil iitdiis it iiid conteni] lites, cs “ the 
l,rcit .iriil tic irililc tnd, tlif ir loinplfti cmanilpit*un from 
ihf moral sliMiy of iioor I'lw dtpnulinci, and its attended 
IS and ml cry ” IMwtc aie mu le peisonf, no diaibt, who 
IV nit ippioM of ill til it Air. k.iic) Ins ad \ u iced on tlila 
•jett , for when is th" w rittr tint t an pluase evtry re icier ? 

I lit there are none, we hopt , who would nut be giatiiicd with 
is smtiie and ardinl d she for the morn general and urti- 
t rsal b ipp nc ss ot the I tni ish poor 1 hough we uv of opinion 
lat vti> liiilt aineliorntion or that ilitision of socioty which 
I nstitutts the agrn ullnnil or 1 iboining cIias can be ifteitad 
without on aliiiatioii in the lews, yet we are equally con- 
vinitd, tint no gnat aluritjm ot what aie cnllitl the jmk* 
Ixws wni Id Ik adilsihlc, nil the ji«or are prtpared for It, by 
having Imlii led sm ti a ilc^acL of knowledge as would enable 
in to meet the cunscijmncea with advantage, or at host 
bout an Jiviea« ot iniseiy 

Vt agre with the nuorteT, that the case Is somewhat 
diffirinr with the opcrativi m nufieturers, and methanics 
congiegated together in town , for Hie wagn of their labour 
depends, iii most cases. the w igcs of all labour ought to do, 
on tilt tie maud and tlw hup]dy , whereas the weekly wages t^ 
the giiniltiir il I iboiircr ilipeiHk but too often un the deelslon 
ot iht pnrofh al leslry llie ronstajuenci*, of thix state of 
th ngs are lulnons to the riihiic bibourer. And call loudly for 
legislative Intirflrentc and fetmeml symnithy. The extmor- 
uy exertions at pn^sent making by the ditrercnt classes of 
- h anus, to inli|,htcn and ami 1 orate themselves, cannot 
fill in H short time to awaken the dormant powers of the 
lUiitry labourer. 

II Ml a7ts of Impt ovement 

1 litre are riiuitg sot ieties in most of the pi1ncl]inl towns i 
to be regretted that the funds of the board of agrlniiturb do 
not periiiit it to eirculatu ehean agricultural books; agricul- 
tural iKioks liavo an larra a sale In iWliyshire AS m mort other 
cniinticB, some uike the “ Firmer’s Magazine, ” and a great 
iiinbeor the “ rarmer’s .Initmal which, if the stomp duty 
ere taken ofl, would grtatly mirease in clnsilation, and be 
an Incalrulable source of tinproi ement. An agricultural so. 
riety at Derliy, Rime 17114 ; a Roiietv for felt wether idieop at 
llipton at Haviieltl, a Rouatv id mountain sheep keciMirs, 
sltuc 179ft. A Hit given by FhixwW nlnety-three agrlrumtrai 
so Idles III Fngluncl and \ValeH 1 he late FVkof tltesterileld’s 
ininmn annii.aiy to ht«, lenants, os reroriled In the Farmers 
imal, 5f7tli Dccemlar 18n, and 15th Jaiuvy ItHC. 



.Book 1. 


AGBICULTUBE OF LINCOLNSHIRE. 


1155 


7800. NOTTINGHAMSHIRE 495,000 ftcrcs of uneven or hillv surface, in great part a sandy soil, and 
more a corn than a msturc county It conUina the Forest of hherwood, the only one licloi^^iig to tlid 
f rown north ol^e Trent This torcbt was once celcbrattNl ns being the scene ot the adventure's of the 
lamoiis Kobin Hwn). Very little wood, iiowcver, now rtmains. 'llie rcjiort is one ot the most dcftcttve 
and least interesting which the tmard ha\e published, and is, besides, above a,,^burth of a lentury old. 

Htpo//, Jitiftew, Geo/o/f*rn/ JlAi/i, Ihiil /nirn Gax 1827.) 


1 Gfog9 Qpktcal Sk^e and Cti cum^tances, 

ClhnatL, remarlubty dry. 

Sol/, clutfly srady, gte.tt part dayey, and the remainder a 
lime andif-oat distrlLt. . ^ 

jattteralt. btonc, lufte, coal, g> psiUin, and marl. 

2 Pi mya ty. 

E&Lites from I2,000f. a year, dovlbwards. 

3 Pwldtngs 

Few lountnes contain more gentlemen's seita m proportion 
to Its sl/e Alston (iiovc, a noMe lesulcnco, the girctcns 
formerly in the mi-lt.nt stvle, hut latils inoiUrniscU ( him 
Ur Fark loiitHins four Uiousaiid oin-S. NiivsU.ut AMicx, 
i elc.br tud ah bavutg been tlie rc.idciue of the llyion faiinlv , 
but now sold and divided. lhorL*sliy paik, thitUcn inifcs 

f iiinil WeiUck Abliey, the ati nc ot the borttcultural iin* 

rovements of Mr. SiicechJy Moolastjn Hall, a singulir 
ni nision of the fiaU. of Onceii hll/alietli, by 1 luirpe, tlu same 
aidutcct scho built IIoUiikI House, near J onduiu I irm- 
houses " not very spacious,'’ ot buck .tnd Ult, sometimes 


tlnuhed^ now and then of ctud and mud. (iood fannerlcii, 
and ceiitncahon tl i ew tnclosures. 

4 Occupatti,... 

Itw films eaiccd .100/ per aimuni gencralfy flrom 100 /. m 
to 2(1/ ItfwltaMs. 

'i Jmph tut nts 

Kotlurain ploiipb geiieial , viaggons base wide frames move* 
blc lor h in c'sl use 
(> / at tout 

Lnclosing going on ripldly , In .n iMc culture, lotntlons gend, 
bia I Kinnkillc pin luc nuiitioiiLd , v.iiious hi>]i giiamds 
ii.ivi III! herd , miin wihcU iiiid plantations | txtciisnt woods 
raised fiom hccsl on tb* A^lll^^k and ( luinlitr Osiitus, the 
gi imd IS lirst cleuiduf ur( cc nuumbi imes, then (Topped 
with corn two \cars, md liinil) s oie scar, the lourtb year 
acoins, atthe rati ot lour <i mx luishi Is, iihb ktss liiur,liau- 
thorn bcriics om , and ''p'tni>Ii i bestnuts one bi slid, art sown 
bioulctt on 111 uii., and | loiiglieil in Ibt sto king 'ind 
luc irul , cottt 11 iuul SI k III nil I I M ic, | >tUi>, luid vjiious 
others earned on at Noll nghiiii .uid utbci towns 


/80l LlNCOIjNSHlUll 1,^1"''. .a( res of iiplantls, vale anti w.itci foiincd laiuls 'I he soil in most 
pltites rich, and chiefly devoted lo gr.izing , Yielding on an dvtrago more liLot and iiiutturi per at re than 
any uiuiity in the island. Examples of rinbaiikiiig, draiiiiiig, and waiping, an* numerous along tlie sea- 
coast and the Humber. .//cyio;/, 1799. Ait?mi lot/w/jS, 1791 il/aiA/m/’s A’t yicin, 1812 ) 


1 Gcogi aphical and Cjrcio)is/(tnc( <! 

(hmiihf iiiriiierly uidienltbv m the low puts, now tl e igue 

much loss ticqu^'iit N J winds pri \ ul in spring, niiieliot 
till I im m summer from tl e nortlu'rn lul c i tern qu irtris 

Si«i/)icf, a greet cxtinl of low Imd, iiiee inirh, ml ten 
ntcaig the e fft t, now ru li I ind in eon u. jticneo ot the ciiili ink 
nil Ills and elrxinii„i , wlni b ln\e bee ii going < ii A r n< nrly two 
lenturies Adjoining tin low Unds ire the wolds or i ale 'ireous 
hills, 111(1 the inainlind )>irt ot the to nM> is m gtiuril flit 
and uiimtere sling 'w iiie ] 'iris ol tin eo nty, li vever, is 
about I) ill V, “sillslv, Stainien, (V.e ire \aiud and wcMit'eil, 
and comnituid I ni vl» ws of thv low country 

> 01 / Uhert ne bilge di t e' uid, loam, cl 'll L, 

peal, and considerable extei ut iiuxi 

2 P/ 0/n } /// 

\ ery miu h divided in the isle of i^\b lin , mbibltints col 
It ted ill Ii unit Is and v ill iges, and ilniost eveiv on is ) lo 
prietor and firmer ot ti im one to foitv u us, 'is in 1 1 nue , 
niid, Ut in di It I r untre , every 1 inn c iillii lUd by (la 1i uids of 
the tniidv, anel the 1 nnily ) 0 (i as to iiioiiev.lut h ppv as to 
their mode ut exisltivie '* ihe pooiei t irn ers 'vnel oiliti ti 
in lies wenk like iiegioes, and d i i < t livi 1 'll! so well as the 
inbilutanLs <t a {ooi Inuse but all u m iel« muiids I y )ios 
sesslng I iiul " laid ( annigton, .loin shell elif, nd 
— (iouUon,Ksq gieat piupiietois in the ecuiUv. laii. st est ile 
2'i,(KK)/ a vor, others ol 11, 11, Id, «, 7, Ve ud mx ot 
2(HH)/ 'iveai. 1. leelv, a prefly nil ege wlieie each lU'in lives 
on his own.” 

Jn the tuana^nnenl c f o gie </ */cd , “ 1 leinaikcd -v tin urn 
ht'inee it Jlei vusby, the u e ut wliii li I cxiieni i eid in ii inulli 
tilde of instHiieis 'i hi lilerillte o( Sir Joseph 1 1 vi ks o)k nett 
every docunienl tor ni\ Insi ec non nid idii iiing the s ngiil ir 
fuility with winch be laid his h n d en lupirs, wli tivei the 
fiiib)ett might be, 1 could not but r ink the inetluKl tbit 
proved of slub siiviriign ittuviy lo evi nl eunfiisioii Hi' 
other, of two rooms, is loiit lined in tb sp-i e* ot ll nty teit by 
sixttHii , there is a bnek pirtilion I Ltw n, with m imn ] I ited 
door, so that the mom m whnh i ton is ilw lys burnmg niielit 
III burnt down witboiil ailec ing the iiinn <iui , vvlurelu lies 
I'jfi driwers of the st/e of an ordlii irv c einvi viiier, the iiisieli 
being tbirtec'n lOihes wide, bv ten biond, mil five and u half 
deep, all nuiuliered J li n is a e it el q iii of n mils and sub 
Joels, mil a list of every pni ea in every di.iwei , so tb tl wlidl er 
lb«‘ enquiry (oruirned a in in, or -v ehAinigi,ur in einbmue, 
or a fniiii, or a wooel, the ii-qiiesi w IS seaiiely nmied lekie a 
miss ul irifoiinallon w is m a rnoment I (lore ii e Fixed til Its 
are before the wjiulows (lo tlie south), on whnh iie s|>ii ul 
maps, plans, (ke lomniodion ly, and those lilielled ire ur 
ringed igiiiist the w ill 1 be first rooiii loiiliins desks, fi 
bles, anil liouk ease, with me isures, levels, md a wuixleii 
case, which when ojun lorins * hoc k ium, md |oinmg in the 
centre bv hinges, when closid, ten ms a pick.igt xmly tor the 
ciriiei’s waggon, cc ntaln ng turfy A Ho paiur c asiS in tlu lurni 
of books, a reqiosltuiv of sue li ]iipers ns an w inteel tqu illy m 
town and coiinliv. huch an npiirtinenl, iinl siieh an i 
rntvis, must Imi ut iruomparali e usc^ llie manage im ni ot any 
groat (State, or. Indeed, of any eunT||ltribU business At 
vVmtringbain, Loid Caiiington his ii min (nipi lycil, whose 
only business Is to be constantly w ilkmg over e'very pait < f (be 
estate In stiecessitm. In oidei to m i it the ft m es .iic In oub r 
It a ]iost or mil is wanting, and the qiiuk e\|Kised, he gives 
notice to Ihe fanner, and attends agiim to see it the deleet is 
remedied ” ( Young's Rfpoi t ) 

3. ^mldtng^, 

Seveial good new farm houses, old cottages of stud ard 
mud, thatetic d . but new ones of brlik, and tiled. 

4. Occupation. • 

Fur ms on the AVolds fWan 300 to 1500 acres, on the rich 
landa 400 and 'MHJ acres, dow n wards , many very small. '1 ho 
late Mr .Joseph Hanks declined throwing his tarms towtlier, 
bcawuHO he would not (Ilsiresa the oceupiers, though he lost 
eomdderably in rental by it. Farmers met with at otdmarles, 
liberal, liuliutrious, atuve, enlightened, free ftom all foolisli 
and ea|ienslT( diow, or pretenee to emulate the gapilry , thev 
live oomtortably and hotqdtaMy, as good farnaen ought to 
live; and In my opinion, am reBiarkably void of those rooted 
prejudices widen iioinetimcif abound among this rae^of men 
•* 1 met with many who had mounted their tiaiis, and quittctd 
*h«lT homes, purjiosely to examine other parts of the knigdciin ; 
and had done It with enlargixl views, and lo the benefit of 
llieir own Liiltlvatlon ’ LeaiiCiiiait. 


5 /«//(/( Jiu )i/s 

1 Ijiigli with wbixl roiillti iisi il iii the fen tnut as In other 
fills the wheel coiillir being coiisideied asbetlii idapted lor 
ploughing mioiig stui 1 It mil eiuih griss th.m the suurd uin , 
Fltii givLii ul V eovii ot 1 uiv ess mcL bonds lor lu ks, .mtl a 
loi( with Q net liiiee nmiiii tor c i iivi yiiig sluep, ul best, we 
fear, but nexpeiiMVi i iLumbriiiiee un agiieultuie. 
f> jliabU J and *’1^ 

Nair Mirkd Heipiug Ibr eoimnun (jiltls m olti mate ridges 
cl I t lure and ii il>U,ilu letter gnhtieil bigb , lliree lo live 
lici 13 used 111 I c til I ougli and i ntle ms, woexi evtcnigvely 
' ' ' >gbl, at lii uthei Stott farm, Jie.ii llostui 

iisby I ng vUili ( lover lo preyeni the rot* 

7 ////iwi/t 

•• Kuh gia/ii , Imd the glory ol f me olusbiie ” In some 
)Ii(tsvvi I I irry MX bee'll ] ei leii, ur t in I ull >iks to ten iirts. 
(tin f the mo t exti iwv gi i/iiis w.is i Lv 1(11, hsq., U.| . 
vt listen Very tew uufiu) i oiiii t oiimiIi rablti yuung 
jhnfalK at on Hu \\ old , but not muih old tnubtr. 

S Impiovt int nts 

Mist (\Un ive tb mug s and onibankmwits Detidng F<n 
<biM(xI,wb] best mis elt VI n null's to ''p debug ll>,U00a(rts 
t IV ilili , t( r 111 lint ining the ilr nns md luiiks, whb li iie nia> 
iii„cd bv 1 c( nil Ills ll 1) ilr ngh ill tl ( lens what Is t oiled 
the 3 J k c xist , V 1 / w iti r, uj nosi ct lo lie ih il ot tl e si a, i ising 
tiiel tailing In i sultritiim it sill litnu low* lying land al- 
wivsili if(d wi h moisture to 1 1 iMniii huglit sikklehneks 
vniietiiKs (id It a lull pinny i Imsliel, uul ii-ed «s manure. 
Ji^klie >\ tlels illy sti iw SI 11 (I ( II tlu I 111(1 and burned. 

J ml rniKvu It(s Siiuc It 0, lii,u(Hi mes have bixii savnl 
Irom the sea in tlu ] insb ol 1 1 ng Siittun, mtl 79119 u res niuro 
n i,.lit n IW be tiken in, I > ilui ng the ( Inmiel ut the nvtr. 
He II md I cn IS iti iimry tlmt ibsolutelv exists but bv ibe seen- 
t Its I inka, they ait indcr t shluiitn, md very well 
itUnded to 

At HumlKTsloni there !■ i Inrui’ pitto tilcn in trm tliPhoa 
V b ink, wbii li i II sli iicd to the ei, I lit twi ste-cp to 

iipixd It, till bulk must Ireak. 

(.n it tru Is ot V ibi ible Imd rtm mi vet to lu* taken In tioni the 
M i ll out Nfill. Vmieuui', md other jclnces on that * 

W..V M .... ..... ....d Ih u any i xju rlmtiils bav' I i n made m Sir 
Hvde I’lge’s inc^bexl ol making bidgcw or gorse ftichiex, and 
It ivin„ the s uid lo iti imiid ite of ilsi 11 Into a b ink Mention- 
ing tilth to Neve, I e JiilonnisI me, Ih it he Ind olisirved at Icwst 
a nuiidri d iliiii s, tb.it ll i eoi i biisb,oi iiny oibir linjiedimeiit, 
was bv 1 C ideiit intt bv tl e si i, it vv is siiii to hum a liilloi k of 
send Ihe extent it sand dry it low water on tins ( 0 .ixt la 
strv great, tlu dilleitiui* between high and low w all r ni.u k 
evil nd lit. cviTi to two mile's . , , 

III till lep ir It on ul thi binks wliieh hteure the nnrsh land 
from the set, tin liiini ig( towns .iie it the (xpense, but in 
I ise c f hUeh i bii ll ll as niidirsa new bmk nitfss.ry, the 
expense is isschsed, ui ordiiig to tlu 1 ugliest tales ever known, 
by level over ill tlu nxinliy below such levil ut high w it(r, 
(intltr the (liuitiin it tin ciiminissioiu rs olhcwira, tbo 
ilisiaiire Ironi Ibt e i sul ]( 1 1 to ch image « ill, llivntore, v iry 
aicoiilngtutli livilotti I tcuiiiliv 

South Ifoll nvd, grossly estimitnl it KKJ.OOffkrnx, wifbiiitle 
(Hu Sia dvki bulk, has Iting In cii an objei t ot vmbiiiknient. 
Ilivcnbink,tbi*ori,^in ot which Isqiiitt unknown, appears (n 
havi iMtii thelhlulbmk wlidi laid btxu loriiiid for sec urmg 
1 Mn.iU pirt of this t» ll i fiuiii tht si a, liadliic ftou < oubltto 
lidd St M.ir>'h (boat six miles ne iivi to tfie seris aiurther 
hiiik, railed the Hid .Sea dy ke bank, which is unquestionably a 
lloni m vv firk. . 

A very mriousi In umsf,inre U, that a lifth Innktrallcxl (ho 
New s, a dv kc b ink, iw o nn'es iienrer than the Roman one, re- 
nnlns, but it is#ulterlv unktiowii whin or by wliom it v 
made. 'lla n* " bink#nenllonc(l al ove takes in about two 
milts more In bn ulib In staking the lev^ lor inakftig the 
new (h ilii. It was found that the fturfireert thecoimtn, mi 
coming to the Roman 1 mV, suddmly ros(» six tejt, being ftig 
f (t hightt on tilt sea salt than on the 1 md side, ifld then toii- 
tlnueson that higlur level, UIng the (je|ifh ot war|), or silt, 
depositeii by the sea since since that Ivaiik wax . , . 

The* first navigablenmalthatwns made In Wig indl^^ 

nil probabllttv, tint vnbirli was madeftom I mcoln to 1 Orkney. 

Itlseulehnllv iipiitofth. ( 

whiclf xerviul to prove nt the living w tevw from 

upon the lem, and, skiiln g (he v imle ot 1 icm, fioni I etvtbo- 
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ToiiRh to LInroln, aflbnltd i navigation of the utmost conse- 
quLiiri! to tins fertile ( ountry 

Soiiio irriffittiuu, and tvarpnif', on the Humber, uherc, as 
aJrtidv dtsor Ik<( 1(U41 ), it was invented, 
y / /ir stocA 

More atttnded to in thU county than the culture of corn 
Th( Purltitn short hornKl ratth an iircterredj but any sort 
fitten well, ind there b llttlo dAirvin^ 
b/woiJ ( uiitity carries one shetp ind an half per orrL it in 

anrif,! I HI, oin lirei-d preferred, Leicester much flneil, ind 

crosses III tween them fre-c]iient , iijioii inferior land th» Jxiees 
ur ]inf I red, as fAttnig comer , uiiee the enclosure no folding , 
sev ml r on hu, leties 

ilorat$t ot the he ivy blatk kind t goo I deil bred both for 

' ' "iiti coithes ill various pi .. . — 

skein tliiir horses all tlic winter iii ci|»cn sheds, 
il } arils tor them to go out and in it ph isiire (irm 
ael eaten, said to cure Uie grease, i ' ' 


given ibr three weeks or B month, found preferable to qirlng 

^ Sever il warrens on the wolds. 

Gtete formerly much ke|it in the fbiis, ty i plucked four or 
five t mes a year “ The featliers ot a c|4ii1 goose worth sla> 
pLiKi, three giving a pound ilut plucking alive does not 
sield moie than three pence per liead, per aiiiiuiii home 
wing them only every quarter, taking %|^n feathers from each 
goose, which sell at five nhillings a thousand Plucked geese 
pay in fbathers one shilling a head JvfWildmoor fen. 

10 Political Economy 

K(4[ds III many places made of Silt , ** dreadfblly dusty and 
lici\y in dry weather on a thaw or day’s ram like inort 'r " A 
ninnl er of t in ils. and, as already observed (1802 ), the hrst ir 
h il 1 ind, midi trom f incoln to the sea. A fihric of brubhiM 
iiKlbuliiiig at (lainsboroueh flax spun m viriniis places An 
tignc ulturai society at ( aliLiiighaui, established in 1700 


7802 nUTLANDSHlRE 91,000 acres, resemblinf? in soil and surfare the uplands of the adjoining 
county of Lincolnshire 1 he western p irt of the eounty undt r grass, and the eastern chiefly in aratioii 

1 he soil IS almont t very where loamy and rich , and the .tgnculture partaking of that of Liiitolnshire and 
Leuestcrshire Ihe opeiative classes seem more comfortable in this county, and more humanely treate^ 
by the prupiictors diul tanners, thin in miii> others Ihc 1 ui Wiiichelsed has made great exertion" 
to I Ins elfcct (Ct utchlt y's lit poi 179i iVM/«»so/»’4 (/< ncral Ru tci*-, 1808 Marshall Ri vu w, 1812 ) 


1 Binff/intis 

Sonii KiMif irt il c oti ig( s biiiU bv th E irl of inchclsii, 
Containing A kitrh i, jiarlour, d ury, mid cuw bouse, A, with 
two lH?d rooms on 

OtluTs foi ihree lowa, ind w itli calf houi, , piggery, cl ury, 
kiuhdi, I viiig roim, ,ui 1 two bid 

A tliiid sort lor ojitrativos wilhciit a mtv, rontuning i 
kit, h II. I inln, rioset In Ihe atiiroitr md two bed looms, 
one with a lire Sever il with mii ill t irins of Iroin fixe to 
twenty Ht ICS attiehcd | //^ 10 H 7 ) 
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2 4tahli I anth 

(iinciilly Iwtter m in aged tlnn In J ncolnsh re, ind very 
productive 1 he I arltj said to be ot vi r> superior q i ellty 

i Pa stun 

( hu , „ , 

ind il>jo ot t iking in 1 il ourers < ows t s i much pel iiead, pre 
X Ills, md Is cue ur teed hy the Lari ot VVimlielbCa 

4 Si vein! On hauls 

In sex rilpluesthe ( itt i^ers t ikc md ill ] irtions e f fl 1 Is 
trom Ihc il Miers t use i f^irdms U one pt le e, tl rie 1 1 les 
mil i1 lit isdixidcel Lull fuurlc n^irdeiis md itOakbiin, i 
field it three ic rc« Ls elixideel into twentj tejui giidcns, anil let 
It lixc shilimf,s I er g iiilcn ^ 

*5 loipioK.mmt'i 

J’arkinsuii, , ne ( ( the repxrtcrs, and a in in of fioiind judg 
meiit, has nltcred liis opinion jii th, sul ), , t of irrif, itinn, and 
says, it b now m conformity with that ot i corre^,! undent who 


thus wrltci to him — * I nv opinion watering rt nders tho 
epidity lithe herhige and the land the worse for tht proecbs. 
VVherc I ind is t ileril Iv proilii tive and in i sjtual on whtr a 
ipiintitvot griss liMid Is not required, 1 hhould e»rtilnly not 
adv sc It I think the land may la. turned to better uceotint 
without It Hut 1 think there are many situations, parti, ularly 
on gnve I, sand, or ojien m ils, where it may lie xery advantage 
oils , the pruduf e, by sue )i ini ans, u certainly niue h in, n ased, 
and. 111 h me hist me es, rciicUrwl largir whui vtiy 1 tile other 
wise would I c piuductd 1 hough the proelnrc is inercasisl. 
yet t bernm, sin tunc. In ifexv xears, of soi narsc a nxturt^ anil 
niixevi xvith lushes md ]>lmb>, that cittle fienuimtly refuse to 
e It It , md when it is eaten, the ippi ir iiiee or the ealth iwo 
c 11 ms It fir from I ting of a nutnt uus n iture ” He adib, ” I 
w IS fi riiicrty an idvocatc lor iirigition, niul am still on such 
Si Its IS in (it s( ril ed in the iboxe cxtriiet , liut having had since 
ipntiinitkstf vuwiiic several xiitir me dows which hive 
I , < n f 1 Iona landing, winch liaxc uinated to the disidxnntage 
ul both t1 e licrbii,L m I I end, I have bem obliged, in a great 
mcisiiK to ilu r my t pmion ’ 
fi live Stock 

Net much Lrcediiig, hut rhicfly fseding P cnnsidtrs that 
mu, h cl, pi nils on the Hiplieaton t> fiMow, md isofouinion, 
111 It Ihc I iige Ihii him ox did not eit more IinmI to raise lum to 
tl It cnorinims si/e, th in some utheis would to bring tlurn to 
liilt the M/t or weight it tlic Srimi igi Nurb ital ill pmliabk 
tint 1 mil e 1 1, of 1 eiccster, who airixi d it such m astomslilng 
't gl t, huleiteii II (ft l(,d than lowell, the eekhritta 

ptHli s _ r II L 

. selduni ohr, if In his m iptiludc to Idttin 
in I much ilcpcnds on I'il institution ot ai) iiiimal in this 
resput 

4 go 1 1 1 in for wash ng sheep atl)iirlei„h , but not so sim- 
pl, LS the DukootlUdf rds 

U t c f i xciy he iiy, slow, unprufit ililc sort ore msed m 

Of),rt, 1 1 76 hive s kc pt I j the cottigeTS 

7 PoltUi al I < ouomif 

ihe I e cest, rshire mil lluti nulshlie Agnrultural Society 
St ibhshtsl 111 ISIH , melt It Melu 11 Ifoxvnrav md Oakham 
life matt ly Le’ss want ot knowledge in this county tluin in 

nostotliLfs 


7803 ^OUIHAMPTONSHIRE 617, IjOO acres of billowy surface, rub in woodlands and pasture 
lands, but inudiluhiiid in tlic culture ot coin The sod is almost tv cry Micro excellent , iiiilbythe 
introduction of good husbandry, the marketable produtc of the county might be aina/ingly increased. 
{Donaldson'^ Repot t, 1794 PtWsi Htpotty I80r) Marshal’s llcvn u , 1812) 


1 GtOftiaphical State and Ctt cumstances 

Uinuite i avourihlv both to hi altli md ve^rtation e lempfed 
from deep falls of snow md long c ontinu, d rilns higlic st point 
ill the county siipp »ed about SIX) feet iIhjvi the Ic lel ol thv 
B^a, md ilii re fs neithrr mountain nor bog Don lUlson found 
tint wlir It hnrvci-t gencnrdly commences here atraut a fortnight 
earlier th in m I tsrthshiic 

Sciif (,re It part cm a c alcarcous Ik ttom, limestone, sehistus, 
or si ite, md the remaindur ot sancLstonc Iho suit icc eiiths 
may Im c lassinl os strong and deep loim, light thin roddisli vnl, 
thin hgfit cley, and fen md meadow 

Mitu rala (. Ih>, limestune, marl , freestone, and slate 

2L Propet ty 

Almost wholly in lirge efitites , thirtv seven of or Unixc IniH)/ 
a year, h ilf of xvldeh arolVoiii vXXX)/ to 10,000/ , managed by 
h'w arils 

J Buildings 

Althutiie, Iturlcigh, and Cistl Ashby, nrlilt mmsions 
Farm houses " as bncily constructed is niiproTwrly pin eel ’* 
Iniilt of stoneor 1 rirk, and covered with slate or Btnw , f iimcrs 
and thrirCiripvries crowded together in towns and villages , 
t ottagew of ni Jd md thatch 

4 Occupation 

No Iirge farms, 130 acren the iverage of open fields, and 
SOO the aVerage of inland farms , few or no leases 

5 Implements, • 

“ Plough a clumsy piece of work,«vith a long mnsNv beam 
and tlmliei’ mould, lieing driwn by four or fixe horses m a 
line ' Donaldson says, a sinill plough, with two iiorses al reast, 
«#l make better work , but Pitt (who seems to know xery 
httlw of th^ miilter) |olns with *10116101 rinhinirsh, who 
sayK, / haveheafU and read much on the subject, iml tried 1 
Btoat vaMety of iiloughH , but It Is ridiculous to assert lhat two 
hontos con plough abri ait in almost any part of this county I 
hiMRmvt with no ploughs winch serve so well(') c r run sor is 
as tlic plongiis in comnion unih ’ So much foi the ignr r iiu t 
and pmuirft>tlQU of i auni 9 bmiUi> and the pujtielleid 


npinioni of I’itt the r porter A ribbed or plated roller, 
fornitd ly ](X.ting in slium barn of iron lengthwaxs of tho 
lolkr, is found prekrable eillier to a spiky or smooth rolki for 
breaking clods 

h Arablt J and 

b illow, when, and beins, the common rotation, but otlierif 
wbiih I irluili tiirnipB and clovers, beginning to beintrcducia 
nil the 1 gbt 1 inds Most nf the otlar plants in cultivation Iricil 
hv aimti UTS ir othc rs Wuiid cult vnteil by two woad growl rs, 
who livi In 1^1 county , it riquirei rii h old pasture land, for 
which the woad grower pays thi liiidlord from / to 7/ per 
i( re , pc r annum, fur two or three years, tlie farmer being c nm- 
pr llcif to ,n ve it up for thit tirin, and to take to it ag iin atur- 
w mis It the old rent .Phe Imd is ploughed early in ipring, 
well harroxeed, and *ofi hroidcist, as thick as grim, by naiul- 
fiils, 1 gnat deal of hirrnwlng and dressing Is mecs.sarv to 
bring it to line tilth \S htn tho pi mts appear, they are hoed, 
and ke)it jierkctlv clean, in a garden style ot ciiltUf , end the 
crop ippeirs some w fiat like a hroidcast crop of spinach , tho 
it ivc-s aru gath rod by b uul, in biski tn, three times In o season 
(( xcept A plot somctimisi lived for heed), and ( nrted to a mill, 
whtre they arc groiind to a pulpy mass, by vertical whecTS, 
crossed with Iron iilati's, and moved round by horsy s tills 
pounce, nr ji Uy, is then formed into lialls, by liand, and dried 
on hurdles, in 1 sh^nl , those bolls are anerwards brokril up, 
and ft rmeiiud, aift finally dried in small liinqw, somewhat re. 
se milling horse dung in colour and appearance! it id then 
INK ked up in ^ asks for iisi 

OiiivHs LultivHli d to gri It perfection about Northampton g 
itH) qu irteTx known to iiave liten sent to Davctiiry lair at ono 

tlllK 

Pf / tea I nil IV itid by some fiirmwa for the purpose of dress- 
ing slueivlbr the si ab 

2 HI 2 P in a few places for own fhel. 

7 Grass 1 

Supiwktd to rnxcT 371,060 nr roK, 40,000 ocln In meadow, 
on ihi hoicUrs of the Nen and other rlvm One farmer rbvs, 

A gre It im]>rovtmciit on all mowing ineadows, bK^apaU^ of 
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bring vatrr^, is to fita?*, onoo m two or three y< an as bate as 
poritiiblti, and hnist^ith store sheep , shut it up at < lirlttmaa 
tor mowing , this ilu Rood as a top-dresslnR." f eeding sheep 
and tattle the riiiiif wplli allon of the {pass l-uids, onu iu.xt. 
doJiylng and breedlngiun-bm^ 


8. Gardens and Qrchaids 

(>ood marhet gardMU and onJiarda about Northampton all. 
roinmon art irin grown ttuefusUl, but mtlons. grapecj peathis, 
and imie-appluH (o lie had frotiv Londtm clieap«.r tuau they can 
be Riow n in tlie tounty> 

P IVoods and Plantahons ^ 

Viry csctenslvt , there are fbmts^ chasM, purlieu woods, ind 
woods and plantations being Im hold proptitj Kockinghim 
forest the most eonbldernbli , nearly twenty miles in length, 
and covering 8 or lOJKN) at.res Whittle. wood elesm miles, 
and 7000 acres, with Salci y forest, making In ill ao,0fK) atns 
the rhajies and other classes an siipiio ed to iinount to .^O,()U0 
arres more, making In all 40,U0U aircs of woodlmd m tin 
rount> Ihe forest lands aru In general sir> iiiiprohul ly 
minaged, the ( rown his a right to the timber, the Duke of 
Or ifiuii and others to the underwood, and tho township to the 
uisturagc. dtc , woods which are privatt and entire property 
ore better managed. 


10 Lvtr Siorit 

C attlu of the t oiintv, tho long homed breed ' but rarlcua 
others introihiecd for loitlng ana tlie dairy. 

Sheep of various breeds , a good many new Lriccsten 

Horeet ot the atzong blai k bn ed, bred tor the coach, the 
army, or large waggons Blood horsii tonncrly bred, but Icfk 
otl^ as the least blcralsli renders them unsaleable 

Hoge, a^nroed In tween the Berkshire and tlic Tonqula. 

11 Pdltttcal ^ onomy 

Bui roads, but mam handsome bridges , some canals Ma- 
nufactures ; — shoes for the army ind navy, and t afiortaficei , 
Ikiiic laie w(inlli.n stub , istninniics, i iilhnianioes, and K\vr- 
listings Several sin ill triendlv soelciUs tor ilu promrition of 

T -kiilture, consisting thiifly of farmers Phe i uiiipoit So- 
tv IS one of those which wis founded in 17U7, inc'ets at 
> import, It his a fund tor puichasing books on agricuKure 
and nnmtsiu cionoms, and seems to Ic a diHtmiitiou of aa-o- 
ciition very comincridnbh A gnat wjiir f of jrnnroviiiu nt 
wtAld be the Inakiitg up jf the Inkrio ,s lauds, nod thu 
tiTTiponryliiingdcwnol th Lontinunlly ^ ' !_ 

Donaldson his di iwii an il Ic ( um]iaiison I itwes n the nianiigt 
inent of 1 Olds m flu Liisi offi iwri , In I’cirthshin, ind thnae 
of Northaiuptonshiie, which shows how vciy far Ik hind tho 
lattci county is in arable culliuc 


7804 YOIIKSHTRE, S, 098,380 acres divided into three Ridings, cdih of whuL is as extensne .is the 
generality of other counties 

7805 West Ridixc, oi> Yorksiitre. 1,568,000 acres of irrcgiiHr country, hilly and inoiintainous 
towards the north, and mote let cl on the cast It tont.iins a great L\tent ol siirlaceucll adtpttd for 
husbandry, and is the scat ol large and extensile manubictures A iurity of this Riding, ol singular 
ability and interest, w.is made by three Seott h fanners, .ind the reprinted eup>, as it toiitains the notis of 
seicral gcntloinen of the county, will in luturt fimts be eonsnltred ns a curious duiunu nt, displaying as 
It docs local opinions so different from those tonsidciid as libeial and enlightened {Biuwn's Jftit 
linimgt 1799 MatsMl's liei lew^ 1818 Snath's Gtologunl Mapt ISil ) 


1 Geographical State and Vnetinitfancis 

f hmale, moifiratc and heilthv, ixccplnig on the low surf ice 
near the Ouse, rain at Slufhild ibout thnfy three iiuhes in 
tile ycir 

*turjue irregular, hiit the middle and nstern pirts ni irly 
levil , — * ' ' “d- - > - “ - ” • u . 

Silt \arlou- fr jin deep stiong i 

Muitrul* ( onl, hint, ironstone, kad and V copper, which 
have Ihqi wrought for iig« - p ist 

" ' sC, Don, t aldei , A in , and Whaifi , ill consider 
abli • U sidcfl others of k s.scr iin[ioi tonce 

2 ProiHitu 

Much divided, but Rome largi cstifoa, us those of the Duke of 
Norfolk, h bii/wininn, k, Hirewood, Sic 
1 JiUiUlwas 

Wentworth House cne of the Urgest ar d most inigmfif mt 
In the kingdom, him houses hicf met bully sitintc-d ism 
most 1 ncUsh tountus, 1 ord H wkc has erected a c >n mo- 
tlious iiKl eh^ant tirmiry fir Ins own u&e. Oreat want of 
tottifts lor firm oper itms 

4 Oci upation 

t 11 ms smill , for one of 400 ures i d i/en undi r f fty , occu 
pierrf 100 1 rcsstilisl a gi eat farmer ^ feu Ic see, (hi knints 
on one i st ilc w riuel e tl hti luss (I e y h lel 1 it e me meth iiU l« , 
tenantry in geiieial nuidi ]d igued iy attorney itewaiJk, wliei 
must hive lusincss eir make 

5 hnpltntcntii 

llntheram ]ilough gemeral over the whole district, I ut one 
horio. earls ind other iinpioietl luii leiiienk, aa well as bettcfr 
ploughs, are w inting 
b At able 1 and 

Round manufacturing towns grfit pirt of the land held by 
nianiif leturm, that by farinciH not well niimged eninputd 
with Setitlaiitl, I nt tolenhle ce nij ircel with eiilur distrkts of 

ilcviticm of 81 h 1 feel, but on the c iili arceius w olds ot tlic hist 
Hiding it M)ienB tonsideralih higher, and at OOO fc t letter 
than here at S(X) Such is Ihi etteetof i cile neoeis sejil Be 
Bldea tlie usual crops, some 11 ix, rapt, Iniuorlce, rhubarb, and 
weld, cultivated Domu cacclltiit remarks on lillows. 

7 Gt ass 

flreat part of the county under old pastures, including some 
moailows, ehlefly apjilted to the ieedlng of horncel cattle . cattle 


Aiunlly made fat on |;,Tass, and finished ly stall ftoding on 
urni| s stiLcp some tim s feel on tiiriiiiis, I y hurdling Grazing 
iiucli latter under toe d th m ar ilion 

8 Oatdtns and Onhntds 

\*jiirti ul ir spcKies of | lurn grows M Sherborne and In the 

(.rivel inti Imitstoiu, is liardv, a good lieanr, and anWa'ers 
nien any soil 1 ut ij^a-nut lx ir sc we I nor is^udaenurso 
g H d, ewi iiiv Is en 1 mestone tr gravel On i sfrone deep I iml, 
till ticesiun t o miuh to wchkI, ind el > n it Win fruit in pro- 
] ortion 1 he-sc plums lilosserii Utter ill Ul unv other sort, uicl 
lie jiroeiue id from suckers X he Iruit sells fiom pcrpnk, 
whensiiinel ind |.xkI, ro It U/ whe:>ii ei iikesi and el miaf,L I 
ihe> are eis ly hurt I y rim PI mis are to he had horn most 
pul lie niJistries, and in ^ irdens they should bo planted on A 
laid ef 1 me tr el iilk 

9 Isolds and Plantotams 

Mile h oik inel esh w ood {,row n, and a rcidy market founel at 
the shii p 11 ^ iiid manuiacturliig towns. 

10 RnsA I amh 

X 10 iiiiiidred inil sixty fne Ihousaiiil acres capat le of culli- 
vaii m 

] 1 improvemt nts 

AVarpng Ilu most runirkible, ably dcserlhcd by loiril 

1 1 7 tvt Star/ 

\ t^ri it V irie tv ol I rerelR of cattle ami sheeT> use, but no 
one s,enerally irekrred N« r lewds, when milk tastes oi 
turn ) s, a tci tu] full ot dissolved nitre ir put an ong eight 
g II ns ot milk, whuh lOtirclv rein ivi-s the tl ivour H-irieia 
geiiei llv used in th night not iiiiny 1 red cvcipting in the 
cestein pirt i-f the d strut, son In use among thr^ariners a 
sm II hirdv rice. 

IJ Vohtaal tconomy 

111 my g xd mil mini h ul roads vai ions cinalg N umemfln 
m mill le lures ol sh illooiis, e il iiini e w*s fl i n Is, and evuy 
Irouhof wo lien t,eoels \t Sheffailcl eiery kmd ol cutlery, 
Rinte ( liaucerN Iniu it Iv theiham, non woiks I huso and 
other ni inuficlures the eiiise ut the wealth ot tlie Wut 
lliiliiif, 

14 Mi nw9 of Tmproi rnu nt 

Ja iscs, division ot commons, enelosliig of wastci, better ro< 
tatioiiH, A.C 


7806 North Riniiyo of Yorkshire ^,311,187 acres of bolil hilly country, with some fertile vales and 
extensive moor lands, thierty remarkable for breeding ho*-scs, and tspccialb tlii' sort known as Cleveland 
bays. {Tuki's Kijtuti, 17JW. Mat \haVs iitpittw, lb08 Smsth's Gtologtcal Mapy 1821 ) 

1 Geographical State and Ctsciandances 

r/fmciG dry, Uke tb.it of otl tr distFe U bordering on the 
fjemian Oce>aii ^ t old east windi during the first half of the 
year Milder In June, when west winds begin to prevail, ve 
geUtfon not vigorous till June. 

Soil atut tuijiict on the eoaHt, clays, and lightish Roll on ahirn 
strata, a loim ution fVccsione, and in some valleys west of 
Wliltby a deep rich soil off levrinnd, fertile chalk, and sur- 
face liillv, vale S ork generally a rich soil. . . „ _ 

Miimnls. Invxhaustlblt beds of alum in the hllU of tne ^ 

coast and Cleveland, and the only alum w oiks in the island nr gdher with a horse ind u Jinpli sort ot eait (/Ig 1008 u) m 
rlcd op there, pyrites bring found In the ahini mines, suVhur use, formed almost wholly of iiiniHr, and la be drawn by one, 
formerly extracted from Ihem , but asMt required a good twn nr tl ree hoises abreast (b \ , wheels entireb of wood (c) ; 

. ^ e'oat, and pyrltew are equally almndant in the coal at when to be tmpRed, t) c shift liorsc is taken out, hut not the 


zanly with two rooms d nop iiiid unwhuU some hovels Hose 
-wHiiiscoled Ix-ds used, is in the pronr puts of Sentllnd, 
which aic semrees ol insects (uid Infection, and evety way 
unw hole V me 

4 Occupation 

4 arms on the w hole smill, minv very smidl farmers Rober, 
industrious, and ordei ly , most of tlieni nave boeii educated, and 
educate their rhilelrem 1 ew leases. ^ 

5 Itnpletnt nts 

Hotherani or Dutch jilough hav svety for drawing hay to- 


deal of eiia?, and pyrltew ^ - -- ... 

Newcastle, the inanufoe tory of sulphur was transferred to llw 
latter place Some oo d and ironstone in the moors, but not 
much worked , also copper, lead, freestone, slate, marble, marl, 
dte. little worked or abandoned. 

^e^huS^if^the Riding iKMsessed by yiHimnniy j rent of 
estates from WK)/ to 18,0ffef i*r annum , many gcntlemins 
Boats, and tlie proprMora retide most part of tlieyear^n tliem i 
ftenurca mostly flniehold. 

3L JSutldtngs. 

Mansinni and farm houses, as in the West Riding, but 
rather inferior, cottages decidedly inftrlor, small and low, 

4 E S 


when to be empRed, U c shift liurvc is taken out, hut not the 
otbm. Another vunetf ior tiarvint work {Jig. lOOU ). 

6 Arabic I and 

In the V lie of \ ork one third in tillage t about Clevriatid 
one half, on the moors niiieh less Culture aid rotation! as 
in the \\ cht Hiding Hye more trrquentW sown than wheat 
(HI the light sandy soils, often mixed w iQi wheat, and then 
allied Mchlln. 


Ubiiefo much ciihivatwl a few year* prior to 1789 in Ihe 
vale ot York and Hied lie In the lattenr district It did not 
ext ite the notie e of regal authonry , and was ci^l and manu- 
IWtimd by 1 man w ho luid tnmicrly bcien enipUiyed upon the 
tobacco plonubons in America, wno nu only cured U pn> 
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Ilcly burnt, and themulvea texertly fintd and Imprisoned 
PeDnltiei>,U won said, wire p ild to tht amount ot thirty thuiihjiul 
pouiuU. This was tnouRh Ki put i stop to tho illtgal cultiv i* 

1009 



tion of tob'iiLO, hut, ptrliin't rnthir unrurtun'itpir, it his 
likowisC. put 1 stop to llie ( ulllvation ot thal liiii tc-d ] intit>, 
half A rod, which the law illuus to 1 >l j Iintid for tin. purports 
of iihjsit nod thirurj,».is, or .kstro in^ inserts 

At lutar.f ktow n in (oiisidcialtk (luiiilitios in th nrtghlKiiir 
hood ot \ ork, and hi Ids of t ina> lit nut w ith in oti cr n irts 
of tht Killing It is pnpircil tnr use m iht tity ot York, 
where tlitre m mills mdniich nuy lir tin p rp>c niul it is 
aftirwanls s<iUl uiuUr tht mnn ot Durhiin iiuistird sown 
eitntr on lanri pirtd uid Ininuil, or pr p itt I nul inanurtd 
'-r V 1 ^ 1 , 0 '.* opt 'sj. u hr< ’ . .j Uie 

irly I irt if Mav Iso whit wiiig^ . , r Inn I 

iilin^,ii lULtssirv Shun with tht sitklt* in Siptimb . 
and gtntrtlly stiiksl in the li II, in I thnslud nt upon i 
cloth, it tht toiivtniLiict ut tht farmer Jwo ipnrters per 
atn* lb thought a goeiel ti op 

Taiatl pxown on strong soils, sttd, two p iks a little h ftre 
Mas dnv , surfieo dug or forkeel over in fuue , Oi toIxT, and 
J^lydiy, rt iried in August 10 pecks in ic rt a good ere p , 
< ach pacl^ I " lO bunthf!i, of ttn tt islts tath , pritt, 1 to o 
guiiu ih ptr pack 

7 Gtass 

Old pantiiris arul nieidnvs scry badly mimced , uplirds 
overrun with mo s and ant hills , ini lelo * s w itii ruslii s and 
flo neglfctt 1, th It w hat w ould la. woith z(K)/ under i piopir 
course of liubbandry, is dear at 1* , rhicfly dtsoUd to tlie 
dairy. 

8 Gardtns and Orchards 

Have inidc but little progriNR, in this Riding on irig to the 
want of inaniit tuniig towns to cri itt i dtiniiiel, tarniers 
g irdtns, as in in 1 l plaees, much negletled. 

9 fVoodland<i 

Of small eitent , a good deal of timl er in hcelgo rows in va 
nous pi ices 

10 Live Slock 

bhort horned cattle chiefly prevalent Stall fee ling earned 
to Ica&extenit than d drsiiig I ows tikcn In it AI t tnimis, d 
fed on timiips, and sir iw or hny it the re an no tiirmpb, l«i i 
Chiefly made ind silted In firkins, ind sold to thi fit tors, who 
shin It to lamdon , i good mans i eiwh brought up for London, 
•I 0 any sur]>lub hukIc for the I iiu olnshirc gran. r> 

Shtt p In the bleaker pirtu, the ( level md breeel, higi , roirse 
boned, slow fuditv, mid the wool dry iiid harsh All the new 
hroeds introduced, and several piottsbcd ram hreixlcrs In the 
valwot \ort(i 


Ilortei This Riding long fkmed for Its horses, particulirlv 
tho,e of t kvelind In tht northern out of the vale of \ ork 
a light breed for suddk and coach , In ( leraund, a fblkr-boned 
horse, scry strong and active, and wetf adapted for either 
p out,]! or ( onch In all the other districts hoTbcs ore generally 
brid, on the wcbtem moorlands Scotch galloways are put to 
the stallions of Iht country, "and r%ir a hanly pnd strong 
^•ict In propoition to their si/t " Before the war mules wtrt 
on d, and sent to the West Indli s ,^wnomc lanncrs do not breed, 
but buyin’ts and work them till four or hvt ytirs old, and 
thin shoe them for the first time, and sell them to the lauidun 
deal# 3 fur co ith hoiscs 

Tht flu rnera n ho breed horaea, generally f rced from those 
mans whit li ire employ id in the businm of the fiUnn , tlie.e 
art often workitl ui til thi very tlmi of foaling, after whieh 
they hue usiiiilly two or time weiks’ rest, lietore they are 
igiin taken to work, the foal, during the timo the dam is 
working, cspLii illv whilst it is Miung, U shut up in a stible , 
and It IS the prnetiie of some, btfun she Is suffered to go to 
till fid, after iiturniiig from work, to bathe lit r udilir with 
L Id w lur, ind to tli iw nio t of the milk from it, to prevent 
the milk, wh ch m iv Iiav. b en heated by lalxiur, trom hav- 
ing any hurtful cllect upon the foil Some contimu fins 
)>ra tiie s long as the foil sucks others, aticr the foal has 
got sulllc « III r ngth to travel along with the mare, take it 
Ith luT 11 to tile fields, and tref|uently suffer It to suck, 

I opinkn, th ii liy the milk lieiiig froqiiintly drawn, less 
daiii^er aiisis of its being 1 itisl, or of possessing any finality 
prtj tllejil to tilt foal I he g nM-al time ot foiling Is aliout 
M y fliv (tiom which dav the ot all horses is mkoniili, 
and that if weaning ibuiit Mu hat linns, when tlie foals arc 
put Into goiul iltir grass, or the best pesture Ihe tiriiiir {los 
iMsses they remain there as long as the weather permils (if 
till re 111 Mifrieiint focul), md, on the approach of winter, have 
i little good hay given them, where there is a st ible, or hotel, 
that they i an go into at tin ir pleasure 1 he colts are usually 
glided in the sp mg follow lug, and in siiinimr arc allowed 
ilv in nliTioi pislurc, the nivt winter thty m ike ftieii 
ing In the helds, or iii the striu yard, ixtej t they are in 
teml -d 1 1 w( rk m the s]iriiig, w Inch Is treipiciitlv exju'eltd of 
tho e ( 1 a strong kind sinhar r iiher lieMer kept as the time* 
111 laieiii di iwsn /l,1i. ml re oiiK put t> ligl t ird easy work, 
md geiierilJy woik only h 11 iiliv it iinte ‘*omi keep thnr 
olts I \e ir 1 ingtr, h 1 m Ihi opei ition is peiPoijneil, and find 
tint such becciiie the string r mil hnuLoinir horses I ha 
foil always roteivus a kH ' t ilieck by licmg wreaned, which It 
clots nit well rei ivir lif e it gels the hifsh pasture of the 
ling s Ihe iMlswhiih gelded at one year 

old iinil (lurk, at Ihi vert tune tliey shoiM bi gin 

’ ■ ’ 11 l»e 

It ill thi liest t mill the i per itio i, ami recover at 

11 o1 1, and ire much impruvid by the 
ki ep ng nt the pre e ding yi ar 

/ i/N / h /I f f aea 1 hi horses whuh are sold for tiio 
I Olid II inirket, it f r the iaiiiige,are ihitlly biv geldings, 
with tut iiUle white on Iheir ligs and 1 ices, those whuh 
lavi much whil , with iliistnul, roiri, anil otheT uniisiially 
oloiiieei li rsL‘s mil ni ires, geneiallv d > not I ear in eipi il pt ii e 
in the I uiidoii market but with otlur slight and imdiisi/ed 
nrses, art niou sought afUr by foreigners agd cigirly pur 
‘hised by them In cvportation , or art ixyoitetl by |ieoi>fc of 
his ( mntrv who t irry them to the foreign inaikets, and 
iittim itel) obtain a price eipial ti that obtained for those sold nt 
le by these imans ot evnortalioii, i ontr iry to an tisinJIy 
ivid but ill I luiidid oplii] 111 , It IS i strong tinileiii v to re- 
L the pn e of thosi buses whieh ue ealeulalcd (or thehome 
ket, and sinie as many fillies a.s lolLsare natinally breal, 
one thud of the colts at least will either have tiai mu h 
wh te fir the heme in irket,or be of some other eoliair tlinn th it 
whii h is f ishion ible at tlu tinu . if the breeder had not a mar 
' .t tor tho ( , whii h i] iH. n 1 1 lit two thirds at li ast of nil lie 
navnidablv bietds lie would bi lompi lied to put sui h a prii e 
pun tht om third which hfp H.n I to suit tin hoi ic m rket, 
van ihle tiste iit the nionit nt, is would iias for the other two 
ilids, which list would eltlier he iinsale ible, nr feUh viiy 
iideipiatt prms Mic (onsis]uen(e naturally now trig Iioin 
IIS would be, th it tlie pni e ot horses used at home would lie 
‘ar gnater than ut pnsoiit, when a fiireign demand procures to 
he bteedtr iieirly as go id a |ri(e lor the luirses that would 
otherwise be useless and unsale.alle, as for those which ore 
iliitsl at homi 

Itiilli/a are kept in one or two warrens, m one the silnt 
ey IS kept, the skins of this variety hung worth double 
lOse ot the grets not usetl for Alls like the coininun sVitis, 
lut drewud as furs, and exported to ( tuna to be worn by the 
Mandarins 

II Polity at Ftonomy 

Reads in an irnpruMng slate, bridges lietter attended to 
than III nio l rouiitUs, but guide ihisLs iiigltercd, wrhich an 
iitaln on Piikt's ropirl justly it marks, is a sort_of revert 

UlOUS 

inals 

iifiirftnra of Sail flotli and coidnge at Wlilfby and 
‘sr-irburmigli , at various places in its neighlioiirhood, alum 
works, 4(NKi tuns ot this artule uiiiially shipiied friim Wluthv. 

" ittnii, eottoiik, woollen, and paper manutactured in various 


7807, East Riding or Youkshirr. 810,200 acres of moderately wa\ y surface, intersected with numer. 
ous, winding valleys , not remarh ible cither for its amble or pabturage, but productive of 
horses foT the loath and saddle, and of the exccHcnt Holdcrncss breed of cows (7 calham^s Gtnei al Vu w, 
YI^ Strickland's VteWt 1812. i,Man>hars Utaicur, 1812 Smith's Geological Map, 1821 ) 


i f Oft^rttphtcal Slate and Circumstances 
imate of the wolds •rvere and vsrlable, N and N F winds 
provall in winter and spring i in the vales milder, mild, lut 
not very healthy, on the Bundwr, rum at Hull twenty sls n 
Inched and a halfyearly at an average , 

SfiU of the wolib calcareous loam , of Holdemcss A rtllc clay 
and ktitr retentive clay. On the banks of the Ifninlier, fr 
I'anl nearly tft Sperm Point, tliere are 11 or 11,000 -uris of 
warp land, «f a strong clayey loam, Che productiveness of 4 hich 
can hudty bo C 4 Ualled. 


Snulr laland on the HumbiT Is a modem creation Iw tint 
cstiinry It first liegan to show Itself aliout 1607, et ebb tldi, 
and as no mnn prefi iiiJod tide to it (it lieing n detached Irtlanil), 
a print of it w a* made by the crown in the same year. In 1 787 
If (Ml acres of the hnd were nphanked and ufider thiage, pro* 
diieli g a rental of 'MKl/ a ve ir, w itb a chapel md severat iarin> 
lioitseh ( rrf'toiJ on it '1 hit part of Sunk Island which was first 
emlnnkid wnn uriginally sbmif two mlltefroni Ute sliorn, and 
many personii are biill living who recolltct veiisels piMliig lie- 
taevD It and the mainland, to which it la now united oy a 
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bridge across a narrow channel, serving as a drain to the ad)a> 
cint lountrjf It contains at proacnt witliin t)u liinks about 
47U(I atrcs aridtocnty four families, uiul Is roiUinuilly iiureas 
ing in si/e, an «KLiisive tract having been n ci ntl v emh mked, 
with 1 |iroliahlIlt^f Its being still fuithtr oil irtul 
Mtncruh Chalk and a lery hard shi llj limtsmnc, prixlucing 
aliiiiL little \alued either by tiu faiintr or builder Chalk <3 
tht wolds muth h (Tiler than that ol the southern counties 
Mirl In many pines ^psum In some plat-es, but no raintiial 
VLiiis or CO il, and m moR^ljlaccs not even clay for bnrks 
2 PioiK^ty 

IjCss divided on the Eibt Riding than In other par^ of the 
county, pirhtpH liss than in most parts of KngUtul, which 
arises a«ood deal from the nature of tlu. couniv one halt of 
wuUls where land Is hilil in little estiiii-itiun, and oicupied in 
I rgir traits, tlie other n tint low country, pntlv rich ana 
cliycy, and partly sindy and barren Host at the taiiiil m 
havi uosM.:iSCd tluir isliti b for ninny i mturn s, and some fi nn 
the \iii mill coiupiest t irgest 1 'i.Ot JO/ lynr, tiuatlU,OUo/ 
a 3 e ir Only thn c noblemen hn\ e seats in this Hiding 

J BiitUhngs 

SevLiUy lour manorial housis, of which iwehp nregmig to 
diiuy, nineteen lit to hnmts, or mniin irnpty, toiiyom 
occupiwl by thtir owners {Itmp Ilu), ninety Luolanilies 
bear ng arins resident in tlu c ountv 
i urni /ifJiMis gener illy gooil, eac epting on the w ol Is, whi re 
they are built ot clialk, thati bed, and miserably bad , generally 
ill Milages, exc pting those built lately 

CiU-o^Li ineire eoiiiturtalili thin in many pHces ^eniriMv 
two rooms In low iiiul two beiliooins over th in a dis{ u itiou 
111 the proprietors to let the r eoilag s ^ o to dee ly 

l> tt i^e ( N il/i/ i ptin hr insuring lows ha\ ng lein 
lately uloptid on an extensive seal! , and with stiikiiif, stu e ss, 
in the noilh of J iiuolnshiie, from which il a|ipears tint nn 
ay < rag p lyinent of almut throe h ilffienee iier t ow per we-ck (or 
SIX shi I ngH 1 1 r yuir) in liiily ubipi te to re]») lee the orehniiry 
IpiiSes of cows by de uh, it is prupinaKi to ii Miliitc a simil ir elub 
ill Ihe eontiKii >us p-nts ot the 1 ist md Norlli Ivi 1 nt,s of \ ork 
shin, with I y cys ot s^x.uiing li 

tiifling « vninse, tin gre it buebts ot thitusitul aniinil, 
niihout Ins rlsKing more than one sixth j iitot h r yaiue,u)uu 
certain eoiiditi ms • 

4 0 ( i upatwn 

I'arnis in gciur'il small, one or two of lidO/ )tr annum, 
but tr nn JUM to 20/ n ore common I easts so i art that tl t 
siineyor could not it olleel it om, imbss umlir si lui us 
eiriumstant t , will le sc mi tiling im htci t is lined t, m n « 
adviiiit lee intended to le ^htn or (ikm yhii either Ihe 
1 iud[||y w inteal soui (I iii m ir thin cu t m ry ti i 
tenaiiT; or the tenant w i di ii lined t t list h s iai tUoid 

Jea e w ntyer aski il I ir, ] r I I ly tie < r w i 1 id 1 r Ih c ui t 

t'le Inn re is tmiall se in , Kill nu rt piiiniiuut wiihoiit 
til III with iiu Hans ts( tie h ivt I ecu oc « m i d by the j lo 
giiiiluis if lilt present tenants, during tyyp, time, cn toi r 
gener it ions 

> IfitpU merits 

\\ iggc ns bin 1 a bad i onsfnirlinn , hut well yokid in the 
fjitm n manner Jlu (uui hirsts in ycked tuu il re i t in 
the same rii||iiur as tlu v are | ut 1 1 a couh, tu > dt w i ,, 
by the bplintir liar mtl two ly the i I th t tin wheel 
driwfiiig ilso hy a swint,ing bar, wl i h fl e wheel 1 it es f 
evtry cirri ige ou, ht to do, is tlitv time y olt m tonsi Util le 
ease in tl I ir ilraft, md an liss li ibli tone g lli'd l> tlu col 
Iir than theise wliitli driw ly i I xei hai tie ditvti th i, 
luiiig mouiitid rn the ne ir sidi wheel lior t, diiexts the two 

leaders I jr a n n lixtd 1 1 tin out i li c f i i h of the r hri Ih , 

they lieing coupled togetl ei bv i sti if pis ni, In ii the ins tie 
of laih ui tliilr Indies to tlu co lir ot tl i oil r I irsi In 
this m inner, when em]ifv, this fict aim tie i< ids with 
hifetv and ixnedirlcui, mil wl en lo d d, the luises Icing 
Til ar their work, anil lonviniiiitly iiluod Inrilriwing, laliir 
w th null h f.ri At r east ami elliTt tl n ivlun f In id at Uneth 
Wert flie wagt,on, indeed, of a better coiistnictiou, the tc uii 
would he i XI 1 1 lent 

'Ihp pi as hook and the hem ho k, lith mide out if oUl 
ficythe hindiw, and useil ]nrei]>ing j cs and Iti. 
liar to tills Hiding , as w is the litiie biirnrrS fuik till lit ly 
(Soe^g rS2 h,c) 

rhtinmdihn^ tltdfft is a useful Implement for leyelling the 
sm ill inequalitus of meadoyv ind pistiiic 1 md, and sprtnil ng 
the dung dropped by the cattle It is a tiaiiie ot wood al out 


flic (bet square (the sides of whli h vc about fqur Inches tlilrl; 
to give It weight and stiength), haalii/, thrte tviijS of Ikroii h*v»l 
to the lowir bidi, the points ol wlirh thinned to sharp 
edges lit n in usi , some thorns are draw n undi r the hinder 
wuodiii I ai, and above the niuldle on , to which they are fixed 
bv lurilrt. If it Is wimtid to le nmiis tl iioni one* lit Id to 
anothei. it is turned tic other side up, which prescrstb the 
edges m the bars from mjurv. It U drawn by two horses, and 
will i^o^ver a gri it extent ol Lind m a day. 

6 Enilositti. 

I he tabte for this hns been carneil ton far, and land one losed 
which has not and piobably never will lepay thu txiieube. 

7 At able I nnu 

Two thirds of tl t wolcU, and om third of the rest of the 
Hiding, under the plough f tlloiy , wheat, uats, or fallow, bar- 
ley. beans, common rut itions 

8 Gtass 

Ihe iiiarvhv nu idews adio ning ihc TViwimt, a f« w p-i/mg 
fiastuics 111 llol lcmc~s uiid J[ wdinshiii, md tlu miirgiitlia 
or |Mildocks m the imnicili teMimity ofUie towns md vllla^ch, 
form the pilnrlpal part of natiir d g* nss lands 

iho tali matt/ut on the uiils de cl tin imbarkments .ire of 
nn gnat extent Ihiliss the nnul Is s.] elevateal m to Iio iin 
slnntlv above water loi a few d ivs it ne p tides, no pi mfs t ifce 
posses. I II of the iirla t , lut when leulitiiii can kuoii, tl e 
first pi int w hie h taki s po ses ion is llic S liii i ni 1 1 r tir ) hire, 
and n vl the I bn marftimn, wlhh in i slu i r tin e luieis tie 
siiifict witha lime boil sw iid \ 1 w si up ri oit isionallv 
I ut on it wl CM lu t tuu niueli diil e I hy the mud el the s) iii g 
titles 

1 1 1 n/ii ^ t ml i ^1 iii, rai iw iv nid naislry sown imong It 
by stum t | u ervi tl i he dlh ol tlie shtep 
*) Ct nt ih n I tnul (h ( hnt d\ 

Almost iinknewn, exiei ting i nonglhe higl ere lasses, f rin- 
crsrirely Use my other vegtlddi tl in pt 1 toes and luniqMi, 
ritti,s<Ts ciiltii etc their giu-deiis with more can than tlM 
tnin rs 

10 n oodland^ 

Ot tl) ^nat ixtent in impirtion to tlie Kicling • extensive 
pi int it < ns in do on the wolds 

I I Xmpt ot emi 7i/y 

He IcUrtiess iliainage an extensive work of the kind, on 11 • 
r 1 st side ot the luu Mull , it exuaiilsover nearly 12,(gH) leies, 
iiftd is maniged ly eonmussioiitrs.* Various other extensive 
dram i„is 

\Z I tie 'itotl • 

lloldirncss e itlHi, remarkahli lor tlicli largiAl/o and nbiin- 
d irit supi Ivol n dk,privrtdunlytrsall Thes I ru-d is supno ed 
to hue b en Inliodiicid fiom Holt aid aMBut i iintury ago, 

Meoree 

. k ijiil ihtg'ii U st n udein brexdii intl t disiriit Iliuo 
111 iir iivq il il ject in n t puls of the Ritliiig, and iiedmg 
111 llotdtrness whi II the j isturis ire riih 

a« tt formii Iv the Ilol I« nu ss hiee 1, resi mbiing th I of I In- 
rolnsl ae ind the \S o d sheep , now tlie 1 eiicstei and various 
othtrlneds * 

J/ rtiii rthet mi hand addb, the grand branch of breeding • 
n tills 1» ding md as m m\ or more \ rodm ed, in ntoiiorflua 
to Its extent, tli/in in any oil ir Hut it Is Iluwid fy dll th it 
the I reed 1 is of liU much degcniiated, owing to the iiiatten 
Uon of till 1 irmiri. \t t nt twenty yi rs neo, » errss ol blood 
iiitio luted, ly yyhJth, though giudsatltllt horses w ere pro 
id, till i Mth 1 orst was lost II ib eiror disioierexl, an 
opposite and still nu le pi rnit iou‘‘ oni w is y rodiii id liy the in 
triHluition ot I layy 1 laik stallioiih Iri m I nuo’nshire Jlii .e 
picNliiud a n nurel li ed whuli will not be j,i>t ntl of tir 
sevti d generitions In I leexling, some i utmte the foal while 
sill k n„, and tl mk it a jireleral le practice lo that ot tl o ^oTtll 
lliihii^ 

HaU is About tw uity warrens, toiitaming tiyi tl er probably 
l(),fiO(J ai ri 

1 J Political Fronomy • 

Nil nine ffian 110 milew cf turn} ike road in the whole 
Killing fciv ol these eood, md tl i i ro s m ids and lines vtry 
bail ninnufartiins lew , w hut lead, ^h e, gl iss, iron tuuildry , 
oil mill , CO cligt, siilrliith, pUtiU whali' one biirk,tile, i ot- 
leiy, iVi at Hull \\ hm It ul ami Spinish white for whitening 

d from ilinlk, nt He sel IlowiKn - i vasv for 

. . ... .. Dnlhcld pinning mil veai iigtuw,o|herma- 

. A u turcs near V ork Sestrnl igiiiultural bocieties, one for 
bnukb and implements it How den. 


7808 DURHAM 582.400 at res of surface. In some pi icos raountamouv, and in most places hilly , tho 
soil in great part i>oor , the agntuUmc generally approuhnig tho best inoilel, that ot Northumberland ; 
and the county distinguished bj tht Ilpiili.ani or reeswater brtcel of cittlc, .md by its lead and coal mine«. 
The cekbnUd Kirmcr and bricthr Cullcy was a native of this tountv, and farmed here as well as in 
Northumberland {(itangir's tunual tuu?, 1704 Batky's Gintial htw, 1810 Mat Thai's JlemWt 1818. 
Smith's Geologteal Map^ J824J 1010 * 

1 Geographical State and Ctrenm^faveer stone kind, mlver Band, 


1 Geographical State and Ctrenm^faveer stone kind, mlver sand, 

(hmaie fine and mild In the low «r districts , but on ( roRsftll, lime tone, whiiibtone, clay 
thehighebt land in England, iHing MIJU feet al osc the level Etoneorblitk metal htnni, 
of the sen, know ft-eaiuently lira from ISoyemtxr till Iho middle and yellow ochri, also 
or end ot June General time of harvi st (Vinii tlie lieglnning found 

of **eptiml)erto the middle of OctolKi. Hif/fr Salmon fishery 

Smlt iiriiie ipally ( lav loam and peat, the laticr prtvdl In on the Tsne hns grcitly 
the wcKtern iiart of tlie t (Hintv or lead mine district , there Js declined, nsiing to the c 
a tract of cuenreoiis soil m the interior of the c nunty building ot wuin>, wine i 

Mintralt coals tmind over a considiwAble portion of the iirevml thur gett ng up 
county, workalilc to the* extint of ItHi^JO acres, those lu jiallty reiuorkh, tiuit if 
the north* in parts of the inunly yiniight lor t xiortuion. m dams of thls»d(st riptlon 
the western and bouthem parts for land hale only In sarioiis were put aciossthe Aver 
parts of tho coddistrli s are dskes or fractures (pg lull) Iwred, a revinut of i 
n,h), and consoqueut derangement o( the strata, Willi h throw nearly 16,(100/. pei \ear, 
the tiedsuf cokl (re) on one sidt of the dyke otun many tt«l op reetived lor rtnis of fish j 
or down The (issure heiwteii lieJng imnirnnlv filled with Ings, and r0,(l(M)/ nve*ir, ** 
(Ihv, liiipa the Water In its cm ret along the* dllTt rent beds Uie a alue of the fish takf n 
Id, r), interrupts tho dialtiagi s and greatly d linages tho work m that river, would le 
Ing of the coal. • ^ reduced to a mere trifle, 

iMd-mnn numerous In tie wislem dlstrlA, the ore in a few years 
mostly in vctticol fibsures of lirnestone and oUier rutks like Va/fepi/ne*, from winch 
tliedykevi anl* is made iiuar Jlritt 

Ar<wf<wicf, grlndstofttfolreeatoncsi dates of th« grey or Ircc- and other plaoes. Asps 

4 2 4 • 



llfiO 


STATISTICS OF AGRICULTCftE. 


Pam IV 


or «i1t sulpliwr q>rins Dnrhtm, anti aaotlier on Lord 
Durhaiqjk estate, with iiublio baths and drL‘Uing ruoins 
Various 0 theTS>ot loss note. 

9 Property 

Laigost estitrs iO,OQOi to 2^,0001, ayeur sereral from 
1000/ to 3000/ , from whn h they debccnd by regular gr-uHtions 
to the smalletit Runa^ Home estates let by nropoiial but the 
general mode Is to ask a rent, and treat with tenantt aix or 
ooven tnontlu lieToie the existing leases expire < 

.‘J. Buildings 

Gcner'illy of stone and slate . cottages of one story, covered 
-with thatch or tiles 

4 Occupation 

liargest farm about 1000 acres, gI«at(^t number from I'iO 
to dO acres 1 he larger farmers -ilmost on v t) si u ho h ut 
mide improvements imong these, Messrs ( ullev irid l h iri,L 
hrst led thi wuy, and hive Iteen rol lowed by Altssrs I olli is. 
Mason, 1-11 lor, IroUtr. Ncsbmi, *s«-vinour, ind niinyrilur , 
liy whu« exertions and judicious selution ot stock tlus district 
will be lastingly bcneliied. 

Greatest number of small labouring firmer, grotcr sieves 
than their servants, being gc icrally emplu ed thr<iii|,h the 
summer. In some kind of work or othir, from lour o lock 
in tbe morning till eight at nii,ht, and in ciery other sci 
son of the year from twilight to twilight and may trulv lie 
said to rise early, take rest late, uid eit the hnad of 
cartfuIncM ' 

I tiuet, three, five, ind seven se-irs, cxicptmg church ml 
corpoT Uloii leases for /I ycirs, and Ines rhosc iirni let i r 
short terms reman stationar , as no priuUnt in in will lt> 
out hii money in improseincnts, for which, when con)hUd, 
he will be rewirded by an -idvance ot rent, proportioned to 
the IniproveiiiciK he haa raada 

5 Implements 

Swing ]> mighs of the Rotherham kind of late the Small's 
plough various other good iinph mints and in minv pirts 
now (1830) tlie Improved forms of ^orthiuiiberland and 
llerwh ksliire 

6 Enclosing 

On dry soils hedges ore ft-eciuently planted on s r-iised 
onound, forty inches and the hi i).ht twilse inch s 

a Binall dlt h is cut on eAch hid to mtke It, and the piicks 
are planted in the middle In this m mU the 1 iml m ly be 
ploughed nearly to the mound, and -wiien the thoins arc 
grown to a sliHcicnt height, almost ol<t.c to tlie hcslgc 
When tlieyare five or six years old," «\ try other stun is lut 
cle-in olf , within ts o or three Ini he’s of the snrfsi e, and the 
remaining ones stripped of their princip-il tranches then 
htnkis of thirty Inches h gh nri driven in it pro) cr distai ces 
and the s)ilaslung stein% hav ng a slvl t cut on unc si le to 

like the i liend c. .. .uiid a 

_ . . rent! live digrics an 1 a &mf,le eddtr Is 

wound round the top to ke« p the stakes tight 


7. At able lands 

Ploughing generally woll executed, but in some places the 
subsoil prtionU sufficient defith ot ftirrow, > c six inthcH. 
Jlic tiiinui culture, rotations, and genenU.^ maacment of 
arable Imi, the sime w In Norlhumberl T,d , that is, of the 
most improved kind , seventeen tons of RUta bbga are ei^ual 
to thirty one tons of white turnip in feagliiig c itUe or sheei> 
Uiutard was formerly iniith grown di this county, and 
Dfrhim mustard was urovcrblol fiirjts excellence At pre- 
sent a crop of mustard Is rartly jn^wlth It Is geiicrnlly 
sown ution pared and burned land in April, one pound per 
acre J he produce aliout twenty bushels per acre, and price 
from e^ht to sixte n bhlilings per bushel 
Pitfilon In the village at Hamstoly have been the principal 
irtule of trade, and the prlneJpil eniplouncnt of seveial 
fiiuiliLS tor eighty years they are very uirlicular In having 
gjod Sits, lach with two eyes use retldUh or pink sorts, 
pi int in lil inh and April and both horse and hanll hoe no 
lurl ajipeirs among them, but sometimes they “ run wild ’ 
or t ml to that st ite proiln ing more flowers than usual, and 
Cl l iiiiiiig f1 > VI ring much later, sonietiims uH \[ ichaclini s, 
and lie dll mg hw luliers and slender stuns Whenever this 
lA ol serve 1, tie tubers of such potitoei are no longer Used 
1 ir prop igatiou 
H Ol m 

Not muc h old sttrft jp, what there is chiefly upland 

n oo h and Pi intat/ons 

Sciiniiston elm, from a ) I '•of that name In Yorkshire, 
li It sii) )> »s I originally from Am i i, will make shoots from 
grifts, III one year tf 'Srrfifeet ii r idiicwl in young nlant 
ati > IS ly Wissrs koHi, eminent iiiurs ryimii of Gates 
111 il vak of iJerwent well wouIe*d, Mr J Ldoii a greit 
pi mitr 

10 rnibayiknunts 

Ileeim cn the lusin I" 10, and about lAOO acres secured 
lutwten that pt nod and liOO 

11 lint StOik 

Short horn d cattle The famous Durham ox bred by 
I liarles I oil ng of Ivi llan, in 17 H 
Slucf Jeesw Iter and f ucestei breed stock bred, reired, 
iiid %.d in the most sci ntilie m inner, tspeeially by the lirger 
f irmcis mi nt oni il al > e ( I) 
li Pohtniil I lonump 
Turn) ike 1 ilsfiistinul 
limcst m riwri.ravel and fre-e stone 


mu 

Turn) ike 1 ilsfiistinul in 171/ matunls, wllnstone, 
iiiCst m riieri.ravel and frt*e stone Ho ids txc elk nt \ here 
mitenek. relr kui sullii e lly mall liny in also in good 
rtpiir M debt mis oil si me ruds lull w iningiilax pxiHins 
of east iron, with prop tug letteis and ligviies iM are 
twa and aliaf feet high, an I hxwl on an oak i>ost, fcOTand 
a half feet long, unk t v > in 1 a h lit leet m the earth (Imde- 
l»osts much waiiLed No irm railwiys, aid no |iulilii roub 


AVrought iron fnmdn s gliss house's )>r- 
. .,e , s II, f jjieras sil imnimia coal lai piper woollu 
t tion, ud line 1 el th •sevcTil iMieuiUiral i 
lufbt e»t ibhshed it D irliug't m in 1785 


* 7809 NORTHUMBERLAND, including those detached parts of the county of Durham, called 
Northamshire, Islandshire, and Beddiiigtonshirt, loinprclicnds .t surfdcc ot l,ir>7,2U9 dtips, chiefly 
mountainous or breeding districts, hut niclud mg 450, OOU acres propir for tilli^'o Ihc rthbntyof thii 
county both for its tillage and brteding is well known Here turnips wcri tirnt t xtciibivily < ultivatcd 
in the drill manner, and the best prnitiples of brteding piaitiacd by Ciillty lo this gintleuun and 
Bailey Tgriculture owes much the lutcr was, perhaps, one of the most enb/hiincd and aiioinphshcd 
ot modern agriculturists {Baiky and Culley^s General f utv, ISO) MarJi(iUi{tvuw,lS08 bmilh's 
Geological Map, 18i4 ) 


1 Gi ogi aphtcal Stair and Ct> cumstance!, 

Cltmate subjMt to greit variation of temperature, snow to 
• coiulderable duith on tlie mountains, when there 1 h none 
in the lower dnitrii ts weatlur runs in extremes, very cold 
III h]iring, anC seldom m Id before June 
Sod mid Smjttce Strong firtik loam along the coast , Bandy, 
* gravelly, and dry loam on the lym, from Newliorn to Halt 
whistle, on the t oqiiel aluut Rothviiry , on the Ain, from 
AlnwUk to the »ta, down Iwcexlsue, but chiefly In the 
vales of JBrcainibh Hill end Jipaumont. Ihc hills surroitncl 
Ing the Cheviot mountains an. mostly a dry Mhani gravelly 
loam MoLst loam oeeiipieb a large portion of llio eoiinly, 
UDSiife for sheep, and iiiibt for turnips, and peat earth pie 
vails in the mountainous diBtrk ts 
The atjject ot the Burtoei is marked with great variety, 
along the sea coast It is nearly luvel , towards the nildelie 
more diversiliud, and thrown into large swelling ridges, 
fi)rmcd*hy thi prinei|ial nvtfn Ihese parts are well em losexl , 
In some plates enriched with wood and recent pi intati iis, 
but the general a|iuearanip is elestitiite <f those ornaments 
The western part (except a f w intervening viUs) U an px 
tpnsivp scene of o]ien mountainous district, where the hart 
of cultivation Is rmlv to lie traced tit the incnmUinoi 
districts, those around ( heviQt are Die most vnliiabli, bcii g 
bi general fine green hills, thrown into mimberltss vnilety 
of forms, enclosing and sheltering many deep, nanow, and 
sequestered glens 

mmrats I oal in aloinilance in the greltsst part of the 
county It IS like that of Durh im of the caking kind, and Is 
finind in the Mnith-east qiiortcr of tbe best qualiti quait 
tHy exporttthftilefly for the Jxmdon market, 956,/ jf) laindon 
ehalden Calrulatod that the -whole coal of tho counties of 
Newcastle and Durham will lie exliausted in AAO yean. JJme 
atone, stone-marl, clay marl, loail ore, and ora of /Inc in small 
^entities , fklMstone, whitutone, and iron are ill worked 
Heater The Tyne and Tweed have been kmg re lei rated 
ftir their salmon flshericH in the latUr | rent or SUO/ a year 
is paid for a hshltig of two hundred vonli in length, near the 
inmtth of the river | and the same rent » paid fbr each of two 
other fishings above the IvrWUw, not more than two hundnxl 
atnd fnty yarat 1(n length each. The fidi taken here are, tho 
salmon, ImU trout, whiting, and large common trout, and 
nearly the whole of them sent to Lonoon , In the convcyaiiee 
of which, a gteat Improvement has taken place of late ye irs, 
by packing thion In |Kiunded lee , by this me ins they aie 
tiH^tad nearly ns ftesli at the rxindon market, ns wIhii 
taken out of thes'iver For tha tnnTota of oarryuig thew. 


and keeping up a eoiestaiit and ngnlar supply, veva Is ralkd 
Binacks soil thnx . a week, ind btiiie, purposely eon- 

Htriieted t >r swift linj,, fre piciilly in ike 111 ir rim in twrtv 
ei{,ht hiurs ill vcbsil are from 70 to I/O tons burden , 
on an iiverq,»* tw e men irP inij knwl in • icli -lesscl, and 
make i1 >ut hiirtixn voyages in lyeirt aiiel not less thin 7b 
boats and -VIO bshermen are impfoyed m taking the fish In 
the River 1 weed 

2 Ptofteily 

One estate iipwarils of 40,0(10 aerra, the rest vary from 
10 tn /O,000, (.moll udates rare in the norlliern part ot tl e 
county kew counties in wbieli estates base I <>€0 so rapidly 
inipioved , siieral iiistuites of tlu. value trebled In rortf 
years piine ip il cause letting large tarms on twenty one scar^ 
leases 1 su d mode of letting f irms u to fix a rent six itr 
twche monllis laiorc the ex|uratlon of tin lease) but upon 
one ot the Iwrg st estates in the loiinty (the Jsiirl ot fank* 
ei lilies), lie tenints have an <Her of lliilr farms two yeirs 
ind a hill or tit et ycirs lieiore the exp ration ot the leOhC. 
which IS a mutual beiieht to both laneUonl and tenant, ui I 
JB attended with so many advantages, tliat it is in a fair way 
of he ing generally adopted 
‘i Buildings 4^ 

I inneiics formerly very shaliby and ill contrived, now tot illy 
diOerent '1 be most ap) roved form of ilistnbuting the various 
'* Is, on tho test, west, and north sides of a . 
rillchwam (,/>,. 1011 ) which i-t generally divided Into two 
fold vnros tor rattle i f dlilcrent ages, the south being left eqien 
. admit the sun , and fur flu same reason, anil lUho lor the 
sake of cleanliness and health, the ftirrn house (a) la removed 
In flront thrtyor forty yards, lietwcen whlih and the south 
wall of the fiild is a small court for cenls and young poultry , the 
bnm (A) IS 18 feut bEfiO, with threfthing machine driven by 
horses, water, wind, oe stenin, on each side are sheds (e e}, 
over which art graiiAries, lieyond these, as wings to the nnhi 
square, ar, sheds (d I), upon which are built com stacks One 
of these sheds Is for Vv inti ring yrirling calves, tlio oUier fiir 
holding im))]enients of the larger kind On the east of the 
mHin M]aare Is Uio Btable (o), and In the went a house for cows 
and fitting oxen (/), each Ifl feet by 48 Over the nig- 
htie'* (g) ore ]K>iiltrv houses which oiicii Into tlie court yard of 
the house, as the piggeries do mtp the fold yards for wintering 
young cattli (A A) • 

Ct lUiffM uftstone and lime and tiled floor of Umc and ^and , 
the living room fifteen feet by Hixteen, And tlie cow house nin« 
feel by sixteen 
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4. Occupation, Arbii^ondi fai Diiinftfa«hln>,brKi>n to dvHl tumfm ilwnt 1 7^9 1 

Fantw ffchwally larRF In the north, lome tma 200/ to 400/ •"'i H<j«rftnl ol Torby ar^lhinJn 175^ 

a year , m varl^ parte forms from Ml to lOW , and iVom lOU/ and Pringle dnUlng •* from lunls taken from jrt»U'i*liook/ rti 


toKKH)/ orlMVLayear The capital ntHseiiaary 
fur kuc.h forms en%I«s the fdrrnert lu a goud edu 
cation, and gives them a spint of ImlepLndLnro 
and (mterprise, that la rarelv found amongst the 
occuulers of email fonns and short leases Their 
mlnos being open to coi^lctlon, they are ready to 
try new ex])erlinentt (mcNdoi>t«*nry beneficial im 
nrovement that can be leiMed in other dutricte . 
for this purpose* many oi them have traverm-d tlie 
must distant parts of the kingdom to obtain sgri 
cultural knowUdge, and have transplanted every 
practice Uiey thought superior to those they were 
acquainted with, oc th it could be advantageously 
piitsuod 111 their own utuatwn , and scarcely a 
year passes without some ot them making exten 
slie agricultural tours, for the sole puiyose of 
examining the m xlt^s of culture, of inirchising or 
hiniiB the most improved 1 reeds ot stock, ind 
seeing the o|>er lUuns of new invented and more 
useful imp ementa. 

5 Irnplemtntg 

Of the most approved kind , ami some of dicse, 
as the plough, dull, hiAbL hoe, &c ow e tlidr i hicf 
niiTlte to the Improvenu nts of Bailey A pair of 
pruning shears recommciuled os jirefcialilc to 
those In c( tnraon use f<w cutting hedges I hey 
con ist of a strong sharp kiiift, six inch s 1 itic, 
iiiovnig li twixt luo sjnari odmd lucks the 
ii| i»Lr nmille s l«o feet sjx liiiiics long, nnd the 
othtr Itto ft*tt three incl cs J tuijc/ojtadia 

q/ fr ir ^(led 13^4 /?„ 1-^2) 

6 hiitlo\uiti> 

Sl/e of heUls varicsi with the s of the firms , in some parts 
firoiu two to SIX or light niris m the norti irn p irts, win re the 
foTiiis are large fioni /XI to UK) a ns 1 In quicks sliuuld 
nev< r In pi iiiti ri ncarei i ch nthir th in nine inches, and, u|ioti 
good linil 1 twt <iui ks four >r iivc i cirs old, with strong 
clean steins, are always to be pniirrcd to thbse that ire 
younger and smallnr Jt is a custom in sofoe pirts to clip 
you ig qiiieks cver> Mir this miktsthc feme look mat atul 
snug I lit It checks tlu ir grow th and keei>8 ihem always we ik 
in the stem, and, alien they grew old, open it bottom white 
thosi that ire left to intUK git strong terns and side hr inches, 
whiih, It interwiaving one with another, nnkc a thuJc and 
Imp* 111 trable hcdgi,antljf cut it pruiier inti rvals (of nine or 
ten ymrs}, will always mamtim its bupiriority over those that 
have men c Ipped trom tluir first pi mting In point oi iniQlIt, 
and of labour s ivoJ, there is no comp irison ami for beauty, 
wc prefeT nituri, and think a luxunint hawthorn, in full 
btiKini, <r 1 idcn with its ri) ened truit is i more pUasing, tn 
11 veiling ind gratifying object, than the still, formal sanicncsa 
prodiitcsl I y the sluars. 

7 Ai able I and 

Trcmh ploughti^ |i ictised by a few n bn iking up grass 
luuls AlKMit 17 )>, when horses wire h an e ind dior,agood 
many oxen wire us d for plonghing and rarting iIk ut the 
farm but dtiw a few yc irs tri d, they wen givi n uu the> were 
hanies csl h lUi with yi kes ind collars, and only pioughod half 
a d IV It 1 tiint 

tall m triff on all soils i m e m three or four venrs, wis gen ril 
t> rough the county till the ininxlurtion of tuTni)s On boill 
iinproiier for this r > t the inked t illow sull prevai s but tlie 
quoiitllv of f illow pnbtl Iv < n ill soils will, ifter i l<ing wrics 
of good nilturi, licet me less necessary, and iniy m many cases 
lie fill illy dispensed with 

I’uniij a wen lirst gi own in the norlhi m parts of the county 
abmt 1721 Proitor, the \ ro|init r ot Koch, brought Andrew 
Wlllev, a gardener to lultivate ttimitis at Koch, for the nor 

E at ol tecding latUe, that Ullky aflirwards settled at Les 
iirv asagirdimr and was tsiployed tor imiiy sears to sow 
turnips fur all Uu luighbouihn d and his busin -sbUiis w iv 
was Ml ureal, he wru olligetl to ride cuul sow, tint he might 
despati n the gn it< r quanlltv 

Hit tue /iiriM/M was iiuroducvd at the same Umc, and at firs-t 
practism by gardeners, ami otlur mm, at extrav^ant wages 
Jidrston, about thirty vears since, had the merit of hrst rtduc 
ing tlie price of hoeing, iy teat lung boys, girls, and women 
to peifonn the work eiiually aa well, if not iKtterthiii men 
1 he roetle he took was simple and Ingenious by a light plough. 
Without a mould lioird, tie dividecl the held into small squani 
of equal inagnltucU, and directml the lioys and girls to leave a 
oertain minilivr ot plmti ni each square In a snort time they 
became uccurati, ngulir, and rxiiert li-.- ind. Ini few 
years, all the tuTnijis in tlie county wire ho d bv women and 
toys, It hilf the exjieiise, ind better than b> men 
1 he broadi nst i iilture of turnips, in the northern parts of the 
county, was not inferior to any wt ever saw , nd in respect to 
A ciiratt , regular, clean hoeing, »ii|>crlor to what we ever ob 
sieved In ^oTfolk, Sutfolk.or otlw^umip districts which we 
have frequently examined {Railetn . 

nriUtiui tumtpa was first introduced to the county about 

ITW iS-llIlng Ih^ 
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' iSrllllng this, IS well as other crops, evidently originated 

with 'i nil, whose first wOTk, Sjw^^nicn q/ « “ 


hotiHg Huibandty, appcired 


^ on Horae 

It appears thit Craig,of 


17j 6 or 17 7 K ilium Diwmiii, who was well acquainted 
with the turnip cultuie in 1 ngland, having biin purimscly 
scut to residL tn tin sc dUtrkU lor six or seven yeirs, wher^ the 
b st i ultivallon w is pursue^ with m mteuilon, not only of 
seeing 1 utcff making hmiwlf master rf the manual opirationa, 
umI 1 ill the minutiie m the practice, wis convinced oi the 
sumnunty ot Pnngli s mode oicr evciv utlier he had seen. 
cUni r in Sorlolk or elsewliere , and In 176^, when he entered 
tn ] ri^itcn farm, near Kelso, in Koxburghshire, he iinine* 
(H itcly ad pud the jiractlce upon aCami scale, to the amount 
of lot) M rcs yearly 1 hough none (d Pruigk s neighbours fol- 
lowed the example, yet. no sooner did Dawson, on actuaHir rent 
piy ing tarmir, adgpt the sanii s\sum, than it qsas inmiedldlely 
loUowul, not only by sesrcral larmeri. In hl$ virmity, hut Irt 
those very farmers joining Pringle, whtese crofii. they b id 
seen, for ten or twtUe years, so mtuh superior to tlicir ownt 
the pracU e in a few years became general. 

8 (rias^ 

Kot much old grass in the county 

Q If OOfh 

Kot ttry numerous, though a considerable di mand for small 
wood by ine pr qirietors ot the coIln riC4 and lead mines. Avti-ft 
ficlil pi lutHtlons ri ing m every part of the county 

10 Itnpt ovementg 

1 mliinklng and irrigation practised in a few plates which 
require or admit ot these operations 

11 Jut Stock 

( itlle tl e sliort horned, long homed, Devonshire, ind wild 

Sheej , the Cheviot, heath, md long woolled. The modem 
niaxiini ot breeding wire mlrodurcd into the county by one of 
IJikt well 6 first disi Iples, Cullev ot South Durh iin, well known 
for his work on I m Stork, previous to which, “ big bones’* 
ind “laigesloi were looked nixin is the principal irlrenon 
of ext el fence, and i sarred adherence to the rule of never 
broecUng w ithin the tanomcil degnt of relationitdp Init those 
nniudi ts ire at thU pern cl mu gnrent measur^donc awgy , 
and the pruulpal tarmers of this district ma\ now be classed 
aim »RM the most scientihc breeders in the kingdom, who have 
pursued it with an ardour and unremitting attention that have 
not liiled of success . 

//oriM for d might brought from riydcMlale , . , 

fniata are kept in smill numliors on many parts of the Cheviot 
hills, not so much as an object cfproht, but the shepherd asserts, 
tint the slieep flocks ire healUilcr where a tew imis do pas- 
ture 1 his probably may lie the cast , as it is well known that 
goati eat some plants w lui impunity that are deadly poism to 
other kinds f domestic animals The ihlef nroht made of 
Uiese goats is, from their milk (icing sold to mvallds, whoconie 
to Wooler in the .ummer seison 

12 Political Economy 

Roadn of whin or limestone, and mostly good Manufac- 
tures, gloves at Hexham, plait straw for ct timers and labourer# 
hats, and alM> for those of the ingher classes AVoollens in a 
few places , and a variety of works connected with the cool 
trade and mines at Newcastle Noagncultural socnticMs, these 
Bailey hoUls m little estimation, hut thinks if puhUi. forms 
wcrecBtahh-Jieil In lach county, and supported by a ratoon the 
income of its proprietors, they would ha the most aflectual 
means of ptomuting igricullural iinproveniLnt 


7810 CUMBERL \ND 970,240 acres of mcuntainous district, remarkable for its nlcturcMU^ beauty, 
and also of late greatly improved in its agnculture The exertions of the late Bishop of I l^andaff in planU 
me and of J C Curwen, Esq in field culture, have contributed miuh to the imDrovcnrient of fhis co^ty, 
which, as far as Its soil and clima^ permit, reay be considered as on a par wi(^ Northumberland 
Kl^ G^ai neview, 1794 ^iral VUui, ly J, Bailey and Q. CuUiy. 1804. Marshai'g Review, 1808 
5 ifti/A’s Geological Map, 1821 ) 


1 Iniroductoiy Observations ^ , . 

Pringle informs us that “ trees and plwts, being al^rthw 
passive, aca,ominoiiBte ihenmelvet very slowly to a tbfnRe o* 
climate but the idea lias been alroarty tlir > w ouJU thnl wen 


Pringle ” found It Impossilile" not to mention to the Bc»^ 
tint he wis rcinirkahlv well troatexi when he surveyed the 
county, whKh «filhdhlm with peculiar formes of iifoasnre 
and mpect ' Some of those fieuncs^he v^s ms Sir John 

dioiip of the tc^cl /one miy t|P "tlvrt ^ ^ Wm r)^who*firhl°calkd^ «f the^atUnA to 

regions , insv l>e eve n importanl interests, and whose unnmltted efforts are direc’toci 

c^mate itself may lie changed for the JhrtU r l a^ that s^o {j,,. jp^xi of Ws country ' Bow well d^ he descarvis 

tliousan^ of yegrs bme^ ropoxing under "J*''® gn,\ ^hat a suren^ his ht < hosea to, imnuclal fome Uiat wtll 

Mfirvivo the ravages of time, and sinfle at tS?flectUigpelelrty 
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of martial arhleventimta ' " " TWs” Manhal obaervcii " most 
asaunslly theoiu^ not Mm, but Utf * 

In Konie vrntii^mrtf vtmervatwM to this report by Watsion, 
U «t op ot Llandail, ire bUffifestions for GtltlinR poor ]tc pie in 
(.oltdKes on the wasIch, aa has been done In Spmn, ami on ilic 
advaiitafiei which would result firom pliuitinii thuinj tspei tally 
with the larch ami oak 

2 Geogiaphtcal State and Circumitanc^^ 

Uunate llealtliv, though subject to and inqu^it f ilU 

of run, eaptcialiy in autumn, which rtridcn. hancst late tiid 
precnrlous know on the mountains fur mx or ciglit tnuntlu 
AvirofiL ram at Kcnwick seventy inches 

**uil C Ills and loams on the bctlc r parts of the villcys and 
hill bides, and piat tirth on the mount dnous districts 

Surf tit Ik lUtifull) and fpnatly diicrbifieci, chiefly moun- 
tainous, and me ipalile of beliiK improved by the plou,;!! , but 
pirt of the valley and plaliib are i ultivalablc soils 
JUtnetala ( Imfly coil, him , and Icatl on , there are nlhO 
link leid, co])per, gypsum, lapis calaminans, and excellent 
si lie ind freestone 

M itera Sixty heven miles of hea roi.st, siicrd larqe and 
small rivers, and the liikis well known tor their heautv, and 
the excellent char, trout, and other tish whleh some ot them 
produce 

i Fropcittf 

hew counties where land Is In such small parcels, and theso 
o< ( upied liv thnr ou m rs J he imiuni value ( f these t n 
nicnis V try from "W tooW a year, eenerilly from 1 I to TO/ , 
fee me few IflU/ Laigest cHlUe in iTie eounty i'l.OUlV t ve ir 
Tenure ol bv far the |,t» iti*r part of the tounly ‘ eu^toni iiy 
tenure, a bpLtie>s of v issiilaKe, by vihieh tlu. bolder is bulject 


to fines, Iieriots, and wloua services to the lords of manors* A 
good deal has teen cnirancbised ropyhuld ind leasehold are 
rarely met v/lth , what Is nut tustoinary is freehold 
4 But/dmg^, ImplcmenU^ Arable J^nd^ 8tc 

Approailnng to tint of Northumlicrlinb A great many 
young plantatioiis rising on the sidcb of the inountauis 

0 Ltve Stock * 

Aitili of virious kinds, breed of tb^ county a small long- 
benud kind , but Uie most iinpro\,e4rvaiioties arc now intro- 
dueed 

SAttpf vred in the county the Hcrdwick«, a hardy mountain 
sheep home horses bred by tlie farmer, and bees vtiv com- 
nini In every parish the taking of moles is let at a cuitam 
fiiitii, and ditraved by a paroehi d rate per acre , a plan which 
will soon erndieute tins eniinil from tlie county, 
b Improvements 

V irious kinds, as drilning, watering, plant ng, &c made by 
M iLson, Disbon ot Jianditl, at (^ilgsriti Park Those of 
T 4 ( irwen, Ls(] , of Workington, e^^tclnlly in feeding iml 
fatting st k h ive m ide a di tingu shrvi b^urc m ngneuliurtl 
vvrilln.,s, lilt theh nrietical merits have teen questioml 
VVopnl II I f,h rimpliment to ( iirwtn In the first edition ot 
this 111 ycl d 1, Dll which a scieiitihi and pra tie d man, 
w ho w IS pers niiliv n iitnmK'd with h m, made the tollowing 
II te — ''^Id uLtit t lu ven has iny ri^ht to the lompllinenis 
lun ]iik 1 him It 1 iniv )iid|,t, both from his writing ml 
conversitivn, be is rerlai ilv i r i fust rate firmer, mil whit 
in his hitiiHl n IS worse I not very iiub the trl ml ot firmer 
lie alinittid to me, md eel th'it bis m iiue,tmeTit was n >t 
y lotitible, which Is saying all In one word 


7S11 Wrsi MORFIiAND OW.KiO vres, chicfl 5 ' of mountain intl mooi, but with some few tracts of 
vile lamlb, cultivated or cap tbie of i uUivition On the whoh it is nitur illy the most inf ivourable county 
to figriLulturc or Lomfortibk living in liiglind, owing to its wet ind cold cbmito, ungiatefiil soil, .ind 
rugged surfKe Genet at Marshal's Renew South's Gnlogital Map 

hdin (lax. Wli ) 


] Gtogi aphical State and Cu eunwtanees 

Citnurie S W winds ind rains pievail for e ^ht months in 
the yeir in ei^blv threv imbis, medium f >rty hve or 
lifiv inehis, which Is twenty imbts tilove the lie Inn i lu . 
lity thil fills In !• iiroj e Air pure mil b iltbv nt rs I ii_ 
and severe In li tl i tbiitv six |io inds were ji ml U r cutting 
ill the snow im m itsof bo sctri tb iweenSbip ni Kc id il 
The JBi/ most prevalent on ihe low Ian U is s iliy grivcliy 
mould, ind pent on the mountains ^ 

Siirfiiet Mountainous and billv, and In mo t j I u sine ipil le 
of cultlvition liy tiU plough large triets ot black biiieii 
moors, e 111111 the Fells 

Mttuia/s ‘some tntllng veins of leid 1 mest nt in nlnin 1 
one e in inoNt p irts ot the county excellent 1 1 uc ltte*s evn uin 
VstsI t r laying floors , freestone, and in iil le neir Kendil 
H del •stveril riven and some likes, corresponding in 
lieiuty and prealm U with those ol ( umlierland 

a Fropti Ilf 

* As m ( uifiberlind , landowners eatled stite men (tir 
estatesmen), as in Ireland 


3 Buihhngs 

\tiy indiflerent, few icre cottages; the liboiirtr ami 
neehmic geinially nsi le i a small raiiu house, and ueeujiy 

t ikiujntton 

I irms snidi n d firmen, who ire gmerillv proj rletm, 
*'li\c)ooilv uid 1 b nr bird, n the iields in suinimr, mil 
we ivi in winter we r i In n, t1 e up; cr pirt 1 1 leitlier, irui 
tie soles ct lirdi, ilder, oi s eimcri J he eiiltuie of uiallo 
I iml lb V ry li mie I, mil I k( lb I et ;,ixss 1 md, wis iii n i ry 
III Jrw r I si ite It Ihi lime tl i rep rl r wi 1 , 1 lit ^i uIuhIIv 
M iivT„ Duimu;, 111 isn all w IV IS t, n rally ]ir i tis si but 
little ittentlon ti the s>rt <1 < w oi tieeeling I bo I irl t 
I 1 lale, ind W us in, Jli liip li Jlindalt, were uiiiung the. 
first to set the ex inq le is lu ) I mtiiig 
'i Vnrmjncturt ? 

Woollen (loth, ii Kend i1 coitlngs stockings, silk, gun 
po d r e\e \ irivate ciipet nianutaetury at Xowlher, by 
tilt I ni 1 1 1 J ( nsef ile 


78U LANCASHIRF 1,170 000 irres (M5*»,840, 1800, 1 2,000,000 Gax 1827), 

inclutkd in a very incgulnr outline, cxtciuling iboica degree, oi tbout seventy loui miles from north to 
outh, containing mouiitiinous md moory surtice, and a Urge* portion ot low. Hit, or modcrattly \ incd 
ands. III gomi quality I he soil in gri it pirt sintl}, <md chicHv in pistiiic I he c irly intrcxbu tion tnd 
lUcCLsstdl culture of the potato distinguishivi this cxuiuty, and also the unmt use extent ot its cotto 
manufactures, and verj eonsidcrablt foreign commerce from Liierpoo] It is iNo the country of nriiid- 
lev, the engineer {Holls 0< tu tai I uw, 170o Duhsoits Gnutal law, ptiftaicd by Stevenson, lbl7 
Matshals Hemno, 1808) 


1 Geogj aptucal State and Ctt cum stances 

Chimil I very when ]iiiri iml sdulncus, lul on the 

eWited p irta cold iml shiiji proUcteil howivir, ly ihe 
northern md ciatcm ringcs ot m iininns fcrni tit \ md I 
winds, not much snow or long eontinueil Revere frosts In 
1K19 24), when the thennoiiHler m girdens neir 1 oiulon lud 
faia 1 fi t di gnsN tu low xero, th it in the hot inlc eirden it 
1 Ivirtixiijl never fell to aro Avenge <f i iin in the coiiiitv 
probibly about forty two Imhcs in 1702, sixty five and In 
Rome veirs littv Ih-oin a re f,ivtor of the limcsi during i se lies 
of veirs, At whieli pitatoes, ispiragiis, end gooselunlcs, were 
fust brought to the IJvcriiool market, it aiipeirs t) at thedit 
ftrenee beiween an early and lite spring is not h'ss thin six 
weekR 

SiuU On the mountama and moors rex'ky and jaitv , on the 
nortlii m part of Ihe low I inds nloist, cold, and rus iy siU , on 
till rest chiefiy saiidv loam 

Mtnfrala nine <Ainl, c opp^r, lead, md Inn the first 
and fast very abuncliiit, thm Ls dso slate, giey slite, ind 
flagbtflf\i*R, firecstone, ind limesione 

Vhttera Sevavtv five nillei md upwards of sea coast, and 
several rivers and meres 

fc Ptottetty 

\ erv varfoiislv divided , a ronsidnral le number of veomanry 
ftotn lUf to 7UU/ P4T annum a general sj int f «r posscsiiing 
lan>( md agricultur d iinprovemcnt , tc nurcs, os usual, cluefly 
fWeholel 

5 ButfdiAg% 

Old farmeries the work of chance ind rindom houses oflim 
ghere forinerly onmpifHl by proprietors, and offices without 
^ler or doslgn, but various new eret lions on the most ap)iro td 
^ane, rottAim in manyid ices comfiiriablc, with good t^ardens, 
cspeoially those oeeupfeu by operative minufiituiem niid me 
chanics Thote in the less Irnproveel pfrts of ^ittlid utmld 
worlt,plasten>d or wrought In with tempered clay and straw, 
prorlnclally “ oat and clay. ’ 

4 ^erupatioT 

arms Jit geiR-rs 


■al small , education and knowledge of most 

'■ ’ * *irnicT8moie 

arc Iniprov- 


oftha small oreniplers tery elrcuinscrlhcd , larger firniersmoie 
enlightened, and having more eommand of capital, ‘ 

hte the giilture of their fkrins. 

^ IrmlemenU 

lattle fmpraTfment, but the Northumlierland plough and 
Melkla'a Uimhing mochino InUoduccHl, iKmo patterns fire 


almost pcrnli ir to tins Cf nnly, ind are nsijd in cult vitmg 
Iij,l 1 1 ( tty Ro Is , 

<1 Al able J and 

I e>ss pri valent thin griss but grcit itlenllon pud to the 
iiiltur of joint its, both bv finmrs ind rtt ^ rs tit firmer 
generillv t ultiv ite I m drills, iiid horse hoed . ihe letter in I edi 
or dibl lid in rows, and ha id hold 1 he method of gr iw mg 
eirly jontois, and st viril i r ps i n llu s.imebo 1 in one season, 
hisalreidy Urn g ven ( n2l ) On oils iru cultivated cxitn 
Mvily n ir U nri igton, andihiibiib md muldir hive Inhii 
triicl and ;,r> vii to verv ;,reit ; rretiion, I ut not so eas ly 
drit d md j rejiart 1 tor sale as to indue e a i oniinuanie of tlie 

Jim till 

7 Grass T and s 

1 xt ns VP, but chii fly coiise iipl ind pastures , some gooil 
mi Klows and pyxlii IIvl m irsh lands dp| 1i ition rliiefly lor 
tt e fliirv tor h nie i onsimiption ot mUk iiul I utti r not imiih 
cheese nmile, t \iiplii ^ on thi (. hcshiit. side of the eounty 

8 Gat dt ns and (It chat ds 

Excellent mirki I gire^h iii ar most of the large towns 
livirjool remuikdily w^ supplleel great quantltn r ol tab 
bnees md onions usid by the Rbipjilng, and of dniil lierlM ind 
onions expurtexl the ilr ed hcrl s m nt to Aftie a “ 1 here Is a 
cel tain f inn m Kirk bv, about i eht inilisnorth castfVoin I Ivor 
pool, the sod of a small part of^whic h is t bliek loiiiny sand, 
and wide h produces meat qii mtitics of eirlv and Rtrong Objia 
rieus, and anothir farm, a part of wJiicb is ot the sime m 
ture It a pi ice cilled Orrel, about four miles north west of 
J Iverpool both which jnroduee this plint with less attention 
and lisH dung than requisite in the rich vale of Klrkd il«>, olioiit 
two miks from I Ivei^ool, where the greitest quantity of land 
in niiy jlaip of thu neighboui hood is ap|iropc alcd solely to 
horiiculture ’ 

( atthua f Mechantca ** A small patch of ground appended 
to ills I ottnge furnisheH the weaver, smith, or carpenter with 
lied h and plinsurt, and contributes to his mdinety inti*nij>t- 
raiue not unf'-equently proceeding ft'otn want of n citation to 
fill up a vacant lioiir This snisul niiaee Is devotod to nurtur- 
ing Ids voaiig‘ieed lings, trimming his more initurLd plants, 
contcmiil iling niw vunetles, in er pcetutlon of honours throu;;,h 
the innliutn of proinlscil premiums ‘Thus, Rt-irtliig at Inter- 
vals from ms inmu toilsome I ibiiuni, the mechanic finds his 
stagnating fliiidb | ut ni motion, and ids liiii;,8 refisshed with 
the firigrant breexe, whilst he has been raising new fiowura 
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the auriculi, CAinatient polxanthoH, or pink, of the intwt ap 
proved qualj|^ 111 rhetrsevenil kliicb, and which, atttr lielnir 
rniMtl here, ll^t tieen dis]n*Tae(l ovtr the whole kinLclom But 
not only llowMr\but firult, hare been oljecu of iheifr attention 
J he nevt ^oobeli^ieH now under cultivation had their oriuln in 
the count) of tiancahicT i and, to promote this spirit, nicetira.8 
an annuilly nppeunted at ihtlerent pldc-e-,, it whiili arc public 
f xhilnliuiis of dilfcrent kinds of flow eri» “ind _ ‘ 

mmms adpid/i^ ‘Vlifiw meetiiiKS aic eiicouriued b) 
trudcsnicn and fp'ntlcmcw of the raunty, an ttndinuto promote 
a spirit which may occasionally be diverted into a niom Im- 
liortant channel 1 hose little loc Icties for promotilK the ini- 

)>roveil culture of tlie jeoovclicrry prevail most in thr soiitlifm 
purls of the county 1 hey have unquestlonalilj had much in 
niitnc c in Imiij'lnff the different sorts of this firuit, and the cur 
tint, as well aa some others, to their present state of Improvs. 
nieiit 1 he KooscUrri , both of the red uiid white kind, is low 
In most jilacch f>ruwn to a very coiiblderabic size, in some sltua. 


piibliiitions odled llie Mundieater (wt ii‘l)erry hook, and Fhe 
ManchcaUt hlvnei boiik, coiiUim the nimcw of the princhud so 
Clitics, and ofthc prises awarded cm h year, anda varktv of 
oil ir intoriiiation ” (UuAam, p ) 

An orchard ot sixty four acre^ on the banks of the Inrell, 
n sr MtiiulKsU-r, and some others in slulteied pi lets near the 


y Ikoods and Plantations. 

A Rood deal of plandna ro hr f irward In most parts of the 
county, but not milch old (iiiiber or copse. 

10 Itnpi ovnnerits 

Ot moss boRs ind marshes then is ercat extent, md we have 
already noticed the prim Ipal inodeti of mipiuvinR them ( 1 j^ 5 ) 
A Ro il dill of di-ilniiiR. paiinR, and buiniiiR, and liniinR 
has I («ii done, and ilsj irritntlon in bcm rat pi w iw A Rood deal 
of low sod cmbankniLiit alotiR the northern p irt of thecoist, 
estiec lally it llosshall, by Hesketh It was propc sed some sew 
.iRo to emliAiik lancRster and IMvcrstone simls, ly wbicli 
ne irly 1(),0U0 acres of sandy soil would have been Raiiii d at an 


exp^seoflSOjOOOf , oracoordinRtoiomfimiirfi Imt hatowlnff 
to the dlfhoultv ot Retllng tht ilmall uroprleton oraaheiies And 
other IriflinR interests to aRrcr, Uie Idea was droiiped at the tima 
and not resumed TheprotxMd modes of procedure fbr this, 
and other Intended embankments, are Riven In the report. 
JhiR lands Ins e buen extensisely eulUvated by the colebrutcd 
Hoscoe, of whh h wine account has beei already ills en. ( 164U.) 
l<b JL/pf Stock 

f Jde. the f imcashire, or lonR-homed, made the basis of 
Bakiwells in i osemeiits, a Rcaid many short-homed also 
bred, when the dairy is the objei t. 1 aiRcr graMi forms near 
the populous towns furnish milk, tlie unaller ones hutter, 
and the remote farms cheese KX) tows keiit In Wakefields 
dairy ntar 1 iveriiool. fbc'ese made resemltlea that of Che% 
shire, and chiefly from the long homed, or native breed. 

*>heep not very common In this district 
/ionea venr gmerally loredot the strong team kind, stout 
compact s-iddle horses, and middling sue and bone for the 
stagi and m til coaches 

lii Political Lconomy 

Kouds bad in most plices, owing to the want of good mate- 
rials, and tbe moUl climate In the coal tr it ts about Man- 
chcsti r, Bolton, and Wlgnn, tli«* roads are all paicd, as it woa 
thought no other woiilii stand the heavy tiaffle on them. 

*1 lieMppAvid ro-uls are said to be the most expensive, and most 
disngret able of my , but Ih y have here no other kind of ma- 
terial that Will staiul heav) eartnci 
An Ingenious wnd nnker In the neighbourhood of Warring- 
ton has of Hte exploded the c ominon convex form, and nclc^t* 
ed that of one iiicfincd plane , the Inclination just siifncient to 
throw oil OLuasionil water The road between Worsliy and 
( howbeat was in ule in this form, but It was found nut tu an- 
swer, as, though it threw oil the water, high and heavy 
laden waggons were exposed to much danger dl being over 
turned 

\ oriout canals ind non rallwiys , those of the Far] of Bridg- 
witcr the most nhhrited, but otlitrsof recent date more 
extensive Many dillcrtiu manufactui es , Cotton in iu dilfbr- 
eiit bv-iiichtw the most linixirlunt . also, woollen, llax, iron, 
and, in short, almost as great a variety as In Deilijshirt Seve- 
ral 'igrieiiltuiil 5ui Idles, that of Mane blister established In 


7813 The ISLE OF MAN contains about 220 squhre miles {Ldtn Gax. 1827 


Oenetal Vtni I he Interior Is mountainous, ridges of hills 
bi ng sepanted by high tal Ic hnds the clim iteiy moist, with 
It pqui nt logs ind (lie soil is i huti) loun, on a I ottom ot still 
« lay No ininei Us ol aiij « < n Kpuiiec arefound on the isl md, 
cviept It id, and s m« to| ptr, and iron J imcstom, Ihm blue 
s ate, Rrevw ickc mil gi irnti ire tound in 8«*vti il 1 1 tees, m 
liiimtiisi ti w I i nil si tlw ( iiri igli, tvhich w ts h rn eily 1 1 ig, 
(xterulsne riv n< ross the island It now pro<Ui(tsi cxeelUnl 
triis lilt in extensive stratum of p Atisstill Kund iindtr the 
gi m 1 ind cl ly, t « ntAin n„ trunks of verv lar^e oaks and pits, 
which ill lie in one dircdiuii, ns if overturn^ or del osited by 
a (oiniiion impulse 

1 he Duke ot \ Ihol w -Ih formcil) lord pioprie tor of the w hi le 
Isliiul, lilt the soven ignty was puriliiued from him by tlit 
Lnglish Roi eminent, 17( -i 

AfituuUan has «f lite jcirs mule some proRie.-, though 
titsrly two tliirds of the island still icnmn m a st iti i f nAtuii , 
and nre oidy usetl for gr uing , there is a good dual <1 wood In 


the noilh pirt of the island , wheat was former!) nohcultlvvted 
1 11 c oiint ot A prejuihtc wh ch prevai cd ng-pOeting its bnl J- 
lity to be iiiftHtid with lh« smut, lirgecio^ ore, how ever, 
now raised, ol the cltAnt t md bekte|U^ity lliiliv and nala 
lie rt sed m greit qiiuiit lie , ss are iImi turniiis anil potatoes. 
I lux md hemp aie grow n in neh encloMires Many of the finer 
SOI ts of fruit, liow ever, cannot 1 1 1 1w. sheep are kinoU 

inul h iidy , ind their lie sli Is exc elU iit , the wool ui a partiou- 
I IT I lecif, ( dUd the I ( ugliton, is thought of a se^ suinrior 
qinlity (iit U tiumlicTs or ( attle m fattened here for export- 
ation md )U,()00 I ogslieads ol I utter aie sent^ Lnglanu an- 
mnlly Tuultry, eggs, and fish, ure abutietant aud chew. 
Ihhi o II Ike'S an the usual bnad of the inh ib tants 
P UkuI he ttamy 1 he roads to the print Ipal towns are 
(olerubly good, but the by w i)s ore almost impiwsoble Tbe 
island IS considered health), and tlw inhabitants guncrally at- 
tain a gteit age. 


78U C IIISIIIIIL fit) 1,(500 ncies of verdant surface, exclusive of upwards of 10,000 acres of naked 
RariUii 111 lilt* Cbtu.iry of tlu i tv t r Dee It is one of the most produptiv e gr.iAS-laiul districts in the kingdom, 
the grass rtt iniiug ils gniuth and verdure, in a gitit dcgict, during the whole year, owing to the moist, 
lire and inildn(.ss ot the dim tie 1 he department of Inisbandi) in winch it exccU is thecae making ; 
anil it H also noted for its salt works liora brine springs and rock Genctai f itw. ITW. IIol^ 

land y Gmaal f 180b ManhcU s JUvitw, 1800) 


1 Gcogtap/iical State and Cit rutnstodicei. 

Utmtic, suiqHiscd ttie most iniiiy m tlu klnj dom 

OcMial surjace an extended plane, nppirently thickly eover 
ed with wood. Barren hills on the eas ern margin ol the 
county 

Soi/«chlony clsyc) or sandy clay previiB, but very generally 
the two earths I tended together, pniduclng clayevloiin and 
EUiidy Ifuiin 

(iiUaotl chiefly cHy , or marl , hut aNo mniim 1, foxbeni h, gra 
veljor red rock Kainmel is a lomposiiion it 1 1 ly, hand, griwl, 
md oxide of lion, it is in strata of hum eighteen thirty 
inches, on white coloured suiid, or clay iii irl FixUnrh Is Iron 
orp or oxide, which irumhliv tu pieces when exposes! to the 
air, hut Ih natil and rocky wlicn uiuU.r llfo sod, and is more 
Injuricnis to bees than raiiuneJ, us it i anriot be iicnetrated by 
tlieir roots 

Mineral! Fossil salt and rod both PXtensiycly ivorked 
There Is also ( opper, leid, and teestone, butyery little lime 
stone Salt is m ule from briiu, spFiigs, as at Droiiw ich (TTdi ), 
and from I ods of fossil silt Ihe forraer base liccii woiked 
from time immomonal, and the latter from about IbiU By 
tlie operatlun of blasting, and the mcriiAnnnl instrumeiith 
- sualh employed In mining, the nx k is obtained In manses of 
coiihideral le hi/e, iliHenng in form and punt) 1 he purer 
rock » pounded and umd utthout other preparation, but the 
less pure is disHolved and refined in the same manner as hnne. 

fVMier. Several rivers and meres j the tEsrnier me very 
muddy after niiiM, and not remarkable for their fish ; but tlie 
latter abound in pike, bream, perch, i|^, and eels. 

2 Pi Opel ty 

Few roiinues of eniial extent with so many wealthy Imd- 
ewners Fifty proprietors rehident in the county, with estates 
of from thre to 10,000/ a year, and as many from one to 3000/ 

** Prom the advantages which have derived from trade, 
and from the efieetb of the increase of taxes, which have pK- 
vented a man living wltli the same degree of comfort on the 
ssm^ portion of land be could formerly, many of theold owners 
have iKwn Induced to selmheir estates, and new proprietors 
have Miread themsel'fos over the country, vvay dlfterent in 
their habits and prejudices Jt may be aoubtiul whethn the 
change on the whole has been disadvantageous. I,and, when 
tinimrenred. is generally Improved by tu new poHCsacr. With 


a view, and often a more inlightened view, of its advantages 
and resources, be brings with him the means and the clisposidon 
to tn experiments, and to give to Ins new tcquislUon iUgtreatvst 
value lie tecN the want otcomfoiis md con lenhnccs, which 
custom had rendered fnnuhurtu n former occupier, I c builds, 
di Bins, tmd ]il luts , and, by bis spirit and example, sUinulatca 
all around him to incrcohcd cxcruoiis 

3 Purldingg 

M'ni) noble nianslonb, especially that of the Earl Grosvenor, 
at 1 III n 

turm I adding!, on the large dairy firms, iii the middle of 
the iiiuntv, cMcnhlxc and convenient , In other plai'es the 
reverse, and crowded in vlllaces , old buildings of sned-vork, 
wattled work, and clsy, iiul cuvend with thatch: new of 
brick and hlaie An exc client set of buildings {flg lllk.J lias 
been erected at Bromfield, near W arrington, on the estate of 
Sir 1’ \V 11 burton " A gentle descent from the ground at 
tlie front of the house hB'. afforded Rcckttt, the occupier of tins 
firm, the opjiorluii tv of conveying from a pond (a) a tmall 
stream tlirouch the farm yard, with which lie irrigates tlta 
mtidows lieluw the buildings. Tlie superior richness of vegc- 
tation In tlu he mcidows fumisheh abundant iiTuoi of tlie gd- 
vaiit.igc which Beckett derives from availing himself this 
Bhshtiincc " 

^ginning with the dtvelhng house of thisifarmery, it eon- 
tauu an entrance and pOhsage (1), tiouso-plat^/k/, serigms, 
dining loom (')), back pirloiir (4), diury, with whey pans and 
sink stone (3), room tor the cheise after it is taken out nf ftie 
salt (G), milking house and salting room (7), stairs to checM- 
room (8), wlour with a cellar under n), pantry (10) The 
lmnicdldto%piM.ndM{ca of the house chiefl) connectea with the 
diiry are ranged dn three sides of the inner yard (11), and con- 
sibtof a coal house (IH), wash hcaiw, with plgeon-houae over 
It (13), pump (1 1), pipe to boding pans (13), boiler for pig 
meat(^lu), privy (17j, plice for aslics (IfiU {irivy (19), Inner 
pig col (t/0), outer pig cot (kl), passim (kk)7innA pig-cot (113), 
ouier jdg cot (k 1), inner jig cot (k5), 1^®). l*as« 

”**^T^e/uivRva*'</'con^Kis of a court, 'conta'ining a large dudk. 
pond and dunghill, stirrouniled by a broad passaM. and en- 
closed on the west, east, and south sidea l^buildingB, the 
Inorth side being the wall of tlie inner yoid. These buU^ga 
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Pam IV. 


nmslct of a cow^hovtc (30), double cow hoaM (31), doiib’e j 
TOW tiwMj3t>,^^(ler bhi (&I), cov-ho«se(34),coni-Uiiff(3A), 


thre&hin^ floor fSG), com*l>aK (37), corn Um' 
(39), tlTreshlnfl floor (40), ^ 

Rranary above It (4!(), sUble 

^et (45). 


om*l>aK (37), corn bog (38), corn big 
(40), com bee (41), cart hovel, wim 
iUble(43), litableor calf-cot (41), calf 



fdttaffCB much the same as m othfr counties Jmproiing 
with the ai^^e All thi iiiUllipnt |N.r»ons wht in Dr JI illaiul 
Fon^ I rsed with )i no inv irial>l) foiiiul, that tht att u him nt of 
B smtil fiortioirhf land to the eottage ut thi Ulioum- has liten 
the direct me ms of rendering his situation m lift more comfort 
able and easy, and of indut inK those habits o( honest iiide|H nd- 
enoe, of tem|jerance, and of industi?, whic li ai c most efllrj 
clous In nroniotlne the hapiiineNs or iniUviduals, and, const • 
quenUy, tiic general interests ot society 
/ oni PmrhjfH tvouliry Iwomc*, at H innington, arc <uiiipo6ed 
the most rnagniflrant that have ever I een built. They are 
united In a building, which consists of a haiiilsome rcgulir 
front, estciidlQR about 140 feet at each extremity is a neat 
pavilion, with a large arthcd window 'Ihesc pavilions are 
united to the centre id the design hy a colonnade of small t ast 
Iron pillars, painted wlutc, which support a romice and a 
alatu roof, covering a paTCd walk and a variety of diilercnt i on 
▼eniences for the iioult^, for kceinng eggs, com, Uti. 'Jhe 
doors Into theae are all or latthe work, also paintisl wh tc, md 
the framing green In the middle of the front arc four Iiand 
some stone columns, and four pil-uters, supiiortlng IiLewi « a 
cornu e ahd a slate roof, under which and betwe, n the columns 
Is a beautifhl mosaic iron gate , on one aide of this ^t« Is on 
elegant little parlour, iMrautifully iiapcnd and fuinished, 


at tlie other end of ttie colonnade a very neat kit< hen, so 
excesslvdyclaan, and in such high order, that it Is delightflil to 
view It This front Is (he diameter or chord of a large semi 
circular court behind, round which th*.rc is also a c-olonnade, 
and a great variety of conveniences for the poultry this court 
la nea^pavfd, dm ba« a circular pond and pump bi the middle 
Tne whole faunta towards a rich IitUu field or paddock, 
ca^ ^ poultry paddock. In which the poultry have lllierty 
to walk about betwem meals. It hapfiened while thi r^rter 
waa titeve to be fhclr dinmer-llme, at one o clot k At tins hour 



oonA M kept BO vifrv neat and c^u, that not a aiieck of dung Is 
to ha seen This poultry place la built of hriefc, ixreiiting the 
piilNfs and comicea, and the lintela and )ambs of the doMs and 
windows, but (heti^ks are not seen, being all covered with a 
i«n>arfcanly line ktid of slate lioin hla lordship’s estate in 
Wales. These slates are closely Jolirted and flutened with screw 


nails, on small span fixed to the brick . they are nUterwaida 
painted, and line white sand thrown on while the paint is w(>t, 
which ghes tlie whole an appearance of the i/ost beautUui 
flreestone Jf 

4 Occupation " 

I arms very small , a great many under ten acres , only one 
or two at or 4U0 acres , exclutUng all thoi - under ten acres, 
the Ik cwsge of the county may I e si veiily acres fairgo and 
■mill fanners completely diflbrent cksiHcters,- different in 
their haluts, and, by consequence, in fiielr ideas Industry and 
cxceilert mana-einent of thedilry women ot this county much 
to he coirA^iencl&l , leases ^cnerMly for seven years. 

5 ImplfMcni^ 

Itotherham plough and other good implements A short 
strong scythe, with a blade twenty Inches in length, md con 
c i\e in the middle. Is Used for scooping out the crowns of rush 
Stools 

6 Aiahle Lands 

' In <,111111 proi>ortion to the pastures Cabliagos a good deal 
rulticated fir « mlc C irrrts nnr Altringhiin for tlic Mm* 
chesttr maiket, and also seed for tiu JAiidoii seedsiiun 
Onions also for the I ancjshlre m irkets I lie soil alKnit 
Altrlngham dry nnd loiiny , the carrots 1 iigc, coarse, and lit 
only for horse and cattle 

7 Gi ass 

Natural me ulows numiirous, rich, and fertile. They ire 
situated on risers, whidi, troi i '^e neouenry of heavv rams, 
overilirw and ciiiiih them Lxtet* ot upUnd pislurc very 
LOiiMilenl Ic th it o i a to cr ibly stilt lay soil, esi>ci i illy witli 
1 Mil stratum of mm I, K rei k itied the best foi the d>ury , more 
milk luiy lie h id from i ows pastured mi a riili loamy sod, I ut 
It lb < tei mctl inferior in i olnt i f qu dits M aii> farmers < om 

i ilaiii that Hie ir I mil is too rich iiii thi d iirv, 1 y whiih the id 
lesivc pi o|>ert es of the chcest is dinunlslicd feciUng ot c itlle 
little pr H t sod 

8 Gaidtns and Oit/iai t/v. 

Good girdens to most of Hit f irm houses " Ail the s arli ties 
of iispUrriLS, lumiith, hfinwfcriie<,, md giiMUrnis are 
to lie met with m the firm md lottigc giiiicns in t hcsblre 
llu lultun of the IkUcv fiuit hu, lw,cii pntnulaTly iltcndeii 
to of I itc yiirs , md there aie seser il meetings In diflerent 
pirts of the county, where smill premiums mi ailpidgid to 
those who I riMlm e, out of their om gardens, goose I err les of 
tic gicitest weight iho lommon fruit tree , suih as tlie 
ippit piar ''heriv, and plum, nic likewise grown iii almost 
every girden Of the litter kind, the daiiiisctne plum is by 
imicli the m ) t < omnioii , and Is an artii k of consider ihle 
pr lilt to tl I c ottiger 

o chi U n It numerrns, md nther on tl c decline 

9 Jf oods and Plautations 

hew I f 1 irgc ext lit, lit the qu mtitv nf tirnl er sets greatly 
cxtiids whit would lie a fur nunge fir tic kiiigilom it 
lir c In the nuilliein and rii ildic pints tin nuiiiber ot trees 
III Ihr he Igc lows mil coppues U so con iiUnhle, th it, fioin 
s I 11 punts of view, the whole inuntv h is the ap)K!ir inic of 
III exit nsiM Iwcsl ile most lunsukrablc amiiiit womIsIii 
the I'arl if StuiiforU s park at Dirl im Ma'M'i liw siots 
i ill b i t such mi issi niblige 1 1 si ilcly o iks, ihiis, in 1 Ikceincs 
Dui me a storm ( f wind, on the 21stif T miuy, IS02, stseril 
hu 1 1 cd tries were t in up b> the nuits One of thisi, whin 
1 like I, coiitiiiud 103 fi.et of timlnr, and w s si Id it six 
shdljn^s and siv]h me ptr foot, to thi evti nt of 373i feet An 
elm I town down at the same timi me isured 1 10 tecl A colo- 
ns ofhermslnil for igts hvid tlien lesidiiut on tin Kummilg 
of these tiee-i blit on one ol them Ih hii lorn up, flu v litic ited 
to II ncii,hlMiuring grovt ol bcii bi-s, where* tliey have esei siiiie 
cnioyid a secure il ikIc 

Alt nitaiion of 1000 nies it 1 mil, I Todrell, rsq It w is 

I l mted hy White, the 1 iiilsi ij e giidiiiir ot WoJillmds, 
fuih nil, at tivi |ioimds |ier u le, liali (be tids to be lirs 1 x 
Unsisi ] lintKions liy IsliUn, in IXInnoie loiisr 

Wbireiv, an mgm oiis tinner,* it Ashley, near Knutsford. 
mull soini exjiennienls a few yeirs ign with the IwigH and 
ends of the boughs ot oak, as a subHtitiite fi r the b irk 1 luwe 
mound down, and used in the sinio wiy is the Imik, inml- 
fested strongly (Lstringint ]irupertie8 but tbi nciessitv tin re 
WTs found to be lir their imnud dt ippl e itiou took awav 
very greatly iroiti thiir value , md their use Is now almost tn- 
tiiely dlsu iitinuiil, tliough tlie plan at th it time was adopted 
by several otliiT tanners 
10 Impt otH. meats 

])r lining i good de d praitiaed, i*«iiieclHlIy with hniks amt 
sloriQ I'lniig and burning, mirliiig, smdir g, claying, nnd 
liming, also practised todifferLiil di(nrei>H of extent hind of 
ailvm igi, (luHly by iltermg the texture ot the sol), as that 
used ( ont iins no t h eatsous matter 

11 Lri'C Stock 

IVesi nt stock ot dnirv cow % a niixturo of tin long nnd siiort 
homed, thi Derhynliire, Shriqishlre, Stairoixlslure, Wi Nil, 
Iridi, Scotch, and New I|^ estcrslnre iitile lliost rows 
reikontd best wh ih are bmron the firm t Uses n nred from 
the licit milkers, nnd nt two years old put to the bull lows 
boiisiit about the mlddlcof Novemlier jiermitted to go dry ten 
weeks fiefore their tlineof roJving usual drv foods, wheat, 
bar'ey, and ont straw, hnv, and crushed onts The tw a form c 
kinds straw are found to make cows go dry mtlih sooner 
tlian the latter, nnd another generally allow ra cffbcl attri- 
buted to surii straw In, that more than the usual time will lie 
required tochnm the cream of mws when so fed, hut vriiest 
sinw Is esteemed much more wholesome than barley straw, 
as having less of thoBep*fleits ntiending it. Three or four 
weeks before calving, hay given , anil from calving to turning 
to grnsB, some ground or orushod oats twice a 4av. The cows 
ere turned into an outlet (a liare pasture field mar the I uild- 
ings), about ten o'clock in the morning, and housed again about 
four in the afternoon the winter through, or earner if they 
sIiowmI an Imlinatlon to return, but have no fodder In Uie 
outlet. 1 uniing the cows out to grnM m good roiidition is a 
matter much attended to, In order that they may, as the form 
IS. ** start well for if a cow is nCt in good r nditioii when 
turned out to grass, or has lieen too mfich diled with barley 
straw, it » a long time liefore she gets Into full milk 
7 he ox eablingt' and Swedish tumln an* the kinds of green 
food most esteemed and cultivated in Cla-shlre. Tlw former la 
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usually piren to tho cows when the after-prus is consumed , It 
Is sometimi's ulvai m the wrlnp to lovra t>ut lurre new^y 

I nKixl Theunrpe suRwvtoif cebbape has been ocrasionolly 
UMd, when tWS imslures b^n to leil end the after prass Is not 
ready , a circiiii||tance which frequently hap|>ens, csnedally m 
drv WLAthLr l^rnins are pltren to the cattle in tne winter, 
while they are leodtna on straw } and as, at this timt., no 
< heeso Is made, a«r otut’ctlon to their use, from the llavour 
they pive to the milk, is of IitHe consequence The retatyrter 
made enquiries from Hsggtfal tariners, with a view of ascertain 
Inp whetlier the stall fe^fhp of tJieir milch cows mipht not lie 
cuiillnued durlnp the whole year, but he found tM pencrai 
oiiinion to Im. apainst this nructice, thouph It did mft ippe-ut 
that any ix|itniuents, sufhcient for tlie decision of the point, 
hod hiincrto been made It was snppcsteil to him, bow 

i ver, that It would he “n improremcnt uisoii the fmnent ma 

II ipcinciit. to let the cows stand in their houses duiinp tie 
lie It of the dty in summer, when, by pi\in^ them a few 
cal bapm or lares, the milk would continue fonninp, and the 
c iltlt DC deft iidcd from the pad fly, which, by tormentinp 
them In the Aekis, frequentij Injures both the quantity and 
qua jtv of tlK iniik 

Time of Lutiuig llTarcb and April At calymp time the cow 
man, or thi master, arc finquently up two or three times m the 
i lursc of a nipht, to see whether any thiiip is amiss i he racks 
and inanpcrs ire every day well cIlukhI out, while due itten 
tKin IS pud to the aipdites of the different leasts, and the 
quantity of food is Loverned accordlnply After this Is done, 
tliL master f ii isclt generally pi es round frum stall to stall 
lust betore bed time, and adds to or diminishes the qu mtlty of 
iudder os cei lm n inas raiuire 

In m ikin^ hufti r tht whole ot the milk and cream is chum«l 
toptllici ( huosc 111 ide from the \vl ty piesse-d train the curd 
uscal n making t lieese 

< /ie«r vuthi II, li IS rem tint'd stitlonary In C heshire for many 
years, best size of eliccsts sixty pounds ( owa mdked during 
biiininer at SIX i lock iniriinp iiid eccnlng “ ihi even np^ 
milk (of siqi] osi twenty eovts) husiiig stood all the night in 
the coolers and briss pins, the ehei'se maker, in summer 
about s X o I lock in the inominp, i arc lully skuiis ott the cream 
fruiii till whole ni It, ul serving Inst to t ikc oil all the troth 
and 1 ul bleu, wliiili iiitiy amount to about a pint th s not iKing 
thought pi oi tr to 1 e put into the el else, goes to the cnain 
mug to lx. 1 hurned ti r butler, and the n st ot the ere tin is put 
into a brass pan While the d iry w imin is thus (mplmcd, 
the sere ants are milking the cows, li iving previously lightcal a 
lire under the lumnci, which is half full uf w iter Vs soon as 
tlu iii„htb milk IS skull meal, It is tllcanud into the cheese 
tub, except about three 1 urtl s f 1 1 r iss y an tull (tbrea. f r I lur 
gilli ns), winch is immediately ) 1 iced in tlie furnace of hot 
water in the pm, and is made sialdiiin hot the half of the 
milk thus lit itid in ihi put is p ured tiso n to tl e cheese tul, 
and the othti h iJf is tdded ti the cream, which, as lefore 
ol serv d, w as sknnnual into anotliir brass pm liy this moans 
all the ( re im is li ]u Tied and dissc hial so as ipjiarently to form 
one homiginoous or iinilirin fluid, ,<nd in tl at si te it is 

I iurcd into the di ea tub Ihit lefire this is done , several 
uwls or vessels full ot new milk will gen et ally have leen 
poured Inti the ibics tub, or perhaps the whole moinings . 
11 Ilk C ire lb tiktn to skirn oH all the air buHbs which 
may have formed m ] ourmg the nc w m Ik uito the he esc ub 
I ho night ill 1 nionnn„ s milk, und melted e ream, btuig thus { 


all put Into the clieese tub, Jt Is then mady to raetivo 
rennet nnd colouring, or, in the ttsrms of Uje art, to be let 
together The rennet and colouring being |l|it Juto tho iub, 
tin. whole is weli stirred together, a wooden covet isinit over 
the tub, and over that is thrown a linen ciotb> The ukUni 
time of coming is one hour and a half, during which time it ii 
frequently to be examined if the cream rises to the satfkoe 
before the coming takes place, as it often dues, the whole must 
be siMntd together so us to mix again tiic milk and cream, and 
tills A often s It rises, until the coi^ulatiOio comiiicne»s A 
few smart strokes on different sides or tfii tub, with the cheese 
ladder. Sec will forward the coagulation. If it M found to be too 
long in forming 

The curd it In the next j lace lm>ke in die knife and hands, 
and then left half nn hot r to subside , then it is gently pressed, • 
the curd broken by the hand, and the whey laclled out of the 
tub as it drains from tlie curd. Afterwards, the curd la 
broken in a Iirass pan and soltc'd, and next put into the cheeBe» 
vat, and pressed with a sixty pnind weight, till oil lie whey 
It remoxM It is then again broke, waslied with wann whey, 
and hmlly put in die press under a wdght nr power of about 
14 ewt After being forty eight Itours in die press, it is pul 
in the selling tub, where It remains three days covered with 
salt , it IS then t iken out and pl-iced on die salting benilicu, 
wlure it IK turntxl unee a dey, it is then washt'd m warm 
water with a l>rush, and wiped dry with a cloth , In two 
hours it is smeared oydt with wliey butter, and then |nit m 
the w irinest pirl ot the ehcesr room In the elii«Me room 
it IS well rubUd, to take off the sweat or fermentation which 
takes ulR e In ehc'esc for a eeiuin time alter it is nuide, aiul 
tunicci duly fur sLV(>n days, and smeared with whey butter, 

■ ■ ' ’ * tied daily, and lubbed diree times aw. .1 

bi summer, and twice in winter 
Ihe cheeii i hwu are i oniinonly plac ed over the cow bouses i 
and this is done with s vuw to obtain that moderate and 
ncccvs cry degree ot temperature so essential to the ripening 
ot cheese, to which the heat tnsmg Ironi thecsttle underneath 
is supposed very much to contxiuiitc On dairy farms, one 
w iinui larvsnt Is kept to every ten cows , these wointii are 
employed m winter in e irdliig, si inning, nnd other huiise 
wilery I usiness but in milking, the wutnm, lioth night and 
immiiig, dur ng suninier, whin large dairies are ktpt, are 
a>>ststetl by all tl e other servants, men and boy s, i xci pt tlie miin 
who drives the te im 

Sheep little attended to m Chin>hin. 

* H re t bi ought from Derby si Ire^nd LeW estcrshlre 
H inixtuie i>f long lud sfiort eared breeds 

r lit If of tic comm in k nd ibundnnt in niostVarms for 
tluir eggs (lUtse kept by the cottngen tid inidsumniir or 
liter, Ai u then sold to the farmers, who fatten them on their 
still bl s * 

11 ca to be found at many uf the farm houses, and at some 
ot tlie cott igus 

12 PolUtcal Fconovty 

Uoids bad van us c m ds , an extensive commerce of coal 
nnd salt, and innnufR lures t silk, woo hn, linen, and cottent 
An expenn cntil I inn i st il lishcd at \V avcrhaiu, near Nurtll* 
wi b, I > some gi nth men iiid laimirs of the neighbouilioodg 

* 1 1 *^ w is s HMi found so cx| insnc nnd losing a cone rin as u, 
nbandoiKd 1 hose on tl c plan suggestedhy Hailey (7(>U!) ) 
mi the most bki ly to be effective uid permanent 


7SH HAMPSHIRE A maritime county, whit h includes aluo the Isle of Wight the latter contains 
h+,()(X) atm, -uid the (ontintiital put oi the tountv 908,1 lO acres The thmate of this county Oeing 
rennrkably mild, and the i»oil in many pi icts being cilrarcous, and coniitciutntly warm, very early arable 
crops are prcKlucod in some pi ires, and peas grown better thTn iii many districts I lie culture ot the 
ctnuity, however, has little to rtcommcmd it, cither in its tillage or iiasturage Its woods are extensive. 
M and iV Dinet'v Gtmial Pick. 1794 VatiLouver's Gtttcral I ttw, H at ner s IsU: oj WigJii. 


i OJ- Matifiari Review^ 1817) 

1 Gtogt aphical StnteHind Circumstances 

LhmaU gcncial(y mild 

S «/ In tho rmilrai pxiti n strong flinty « xb *ircous kmm m 
otht r pniU gcncrnlh ki-asclly, or s.indy nnd cab rfreous flic 
soil of the 1^0 of W ight IS partly a cixyey and cab arcous loam, 
and in i art lighter 

Mnieri/e none of any consequence, jiottcrs clay, sand, and 
huilding stone in different places 

Hat r scarce 111 dry Seasons in the cl alk dlsIrictK, where It 
is preserved in t uiks, xnd di iwn up fiuin wells '^l or 400 feet 
diicp In some parishes, aflci along dry Autumn, iheie has 
been moic strong leer tb in water A good deal of lisbliigon 
the coast , of cels after floods m tlie sin iller streams, and some 
fish ]ionds on Hagshot Heath 

2 Pt opet ty ^ a 

largest estitcs on tlie cl alky districts, largest S(.00f per 
annum bn at bulk of the finds luld md cultiv'itcd by 
Seoul inry tenures, copyhold and 1e ischubl, from the suiierlot 
liids or freeholders. ~ 

J Buddings ® 

I louses of proprietors numerous farm houses raostl v of grext 
antiquity ■ those of the larger kind wee fnrnicrly grange or 
111 iiioi houses , out biiibllngs numerous, and gener illy rum 
oils , cottages ufien ot mud (proi’tn rot) walls, but licttcr on the 
whole thxn in some other c oiinties home fanciful i ustii struc- 
tures as shelters or leinporoiy lodges for cattle, In itie forest 
district (Ptf 1113 ) 

4 (ktupafton 

Farms various, rather small 

5 Impti merits ® 

Hxiiipsniro plough, an exlraorrtinary bulky cUivnsy struc- 
ture, the Siflolk ]dough is used In the southern parts of the 
county, and in tJie Isle ol Wight Ihe jattiit Hanqishire 
wxggon Isfonned by uniting two carts, corresponding with the 
fore and hind i>arts of a waggon, h> bolting them together 
'1 lie thiill of the hind part jiasses under the bed, and rests on 
the piUow of the tore cart The union Is simple, yet so com 
nicte as to render this wagggn os strong as the common kind, 
if not stronger • 

6 At able Land • 

Tillage difficult and ex|iensive in the chalk district, light 
PUd easy m the vale of Avon Pens a good deal cultivated «u 


the chalks, especially the Marlborough grey or partridge, the 
Charlton and pearl, in warm situations they are drilled and 
often sown before Chrisimab, or In J aauaxy . “ A considerable 

1113 




mvMery still seeing to hangover certain pro| erticsof these pees, 
with ngxnl to their boiling well for soup or^ioindge, gona 
hollers Mog somellincs sown iqion Helds wnirh have never 
bctn known to reftise yielding a inxiduie posschslng a similar 
quality, but 'hat effect afterwards ceasing, and a hard Indfs- 
solulile iiea tins been prodm ed that continued for several suc- 
cessive iieriods, w/lillst, on tlie other hand, land that had never 
been known «r even suspected ol being al le to communieetlea 
lioiling quality to ke |*eps, would iinexitectedly give to thtf 
produce of a bird and almost Impenetrable jraa all the pro- 
perties of being excellent boilirB Through all the cedar-co- 
loured sand and grxvelly loams in Devonsinri. good Lodpvxere 
staled to be unifornily produced, and in cimMiued succession. 
1 he seme kind of soil, and in every resect nniler similar cir- 
cumstances, in the Isle of Wight will onlv orcaalonaUy , and 
by accident as it were, }icnduce good boiling peas. Some 
opinions seem to refer this efiect to a pecnUlrity m the seasons, 
but thu cannot aland against a well known tvuU), that good 
belters are produced every season " 





BalntfMn cultitftted with sacevu m the chalky tolls, and very 
IVoductlTe. Him on the hordfis of Surrey. A rineyard was 
Ranted at Undi^Utf, in the Islo of h> tlie late Htr 

jUchard Worsleyt in 174i, and an An)Ou rineulreuer brought 
over to nttend It • the extent was about two and a half oliws, 
and a light wine was made, but In 1808, when M Vancouver 
called to are it, he found the vines had been grubtied up, and 
the ground changed to a lawn of turf. 

7 . Graa> Lands, 

llie county Ihinous for water meadows, wIiilIi are wett n 
liaged, and productive : they are ( hUOy in the neighbourhoml 
of Winchester, on the Iti hen , but there ore liistani/es on most 
of the other liven and sircains. 

• 8 Gardens and Of chards. 

Excellent mtrki.t girdens near GoiiKirt and Portsmouth , 
Purtsca idatul noted fur Its brocroli , wh to washed mud walls, 
with i-oplnjin of thatch used os fences, and for wall fruit in some 
rxics , and nruit walls only half a bnck (hick, mid w iving at the 
rate of one foot in twenty m use. In other cases angular w ills 
are in use, the angles hcing right migles, uid the sides ti n ftei 
each The advant ige In boin cases U the saving of hn ks , 
hut it U evident they cannot lo larritd ven high, nor, siib- 

t !f t os they aiw to the drlv ug and drawing of mils, r in they 
tt of great duration (See LiKtjeLiiuedtn i f Ganl nutg, 1 167 ) 
OrchartU In various itl ices, and cider m idc both in the 
county and in the Isle nr Wight 
9 Ji'tHtds and Plantations 

Extensive bccihHOods on the chalk district, those of Ditch- 
am grove veiy fine , elm scarce In the count , hut alnmdant in 
HrathHeldsay Park (now Ihe Duke ol Wellingtons) Osk 
abundant In Ihe New Forest district, and many young plmt 
ations there, and throughout the county Colibett r uv d i gre it 
many Aincrlc in tien ut various species it Holley Iherc ne 
seseril cons derihlc forests, vu. tliu New Forest, ilicc Holt, 
Woolmer, and Jkre 

I/u Aen laresf ii iltitited im the south side of Himpshirc, 
It WM fiirnierU bounded on the east hy Soiithainptoii nvtr, and 
on the Miuth hy the llrltlsh ( hannil, lieing nc-ir tin ty miles 
ill length, and ninety in i lit uintcn m c , but, sime the d sitlor 
cstatlons by Henry the Third and 1 Iwnrd the 1 list, its hnuntl 
arles arc much reduced, and non onlvcKlend from (tulshill, 
on the north west, to the set, on the south oist, about twenty 
miles, and from llardley, on the eist to KingwoiKl, oii the 
west, aliout lifletn miles , cfntammg within tha,e limits at outa 
U2,36d acres, the whole of which d<i not now I dong to the 
crown, aa sevtral manors and fr di >ld cstitcs, to the imoimt 
of ^4,7*17 acres, prlvite jn-o{ citv , iil out hj i mres ire 
copyholtl, belonging to ilis Majesty s maniA of fyndluirst, 
1001 acres ire liiset^ld. In Id iiinUr the ciown y02 acres irc 
encroai hinenU, llO t acres are h Id hy the inisUr kt(i>ers 
Olid groom keepen, attadicil to their respects c lodges ind 
the remaining 61,814 acres are the woods and nasle hnds of 
tlie forest. The other ISrest* are of much le>s extent and interest. 
10 Impiovemmh, 

Good cxainpl « of draining by tapping were exhibited by 
Elkington, otv^mlland Park cMite the htrst i lying at n small 
male with the horizon, en ibicd the principU s of whst u, i ailed 
Ellilngton's mode of draining to lie curried completely into 
effect In the eastern psrt of the Isle ol Wight are virions 
tracU of mandiy ground, the largest ot wlucli, llr i Img Ilsven, 
containing about OJO teres, wts grtnietl I v fames i lo one 
Gibbs, a groom of the bed ch tin her Ine ouurs of the 
adjoining lands conte«tCHl thi^ grant, uhich the kmg was very 


earnest la supportlngb After a verdlrt obtalneil In tlie Court of 
Lxchf i|ui>r Hgainst the gentlemen of the Hand, Gibbs told hU, 
shtre for S(X)0/ to Sir Hois '1 helvrall, h page of Ae king*i bed. 
ihtmlier, who admitted tlie tarnous Mir Hugh Kllddlcion to a 
share. They employed a number ot DutehiTwfti to enclose uimI 
n-cova- the haven ftom the sea The first taVung of it in c ost 
4000/ and 1000/ more was expended In building a dwelling, 
house, bam, water.mlll, trenching, quii haettiiig, and other 
neorwarv works , so that, Including thumginai purchase, the 
total expenditure amoimteil to 7(Nk>/.wdBut after all, the value 
of the ground did not answer the Acpretiitions of tlie under- 
taken , h>r though that part ol it ad|oinlng Brxding proved 
tolcrahlir good, nearly one liolf of it was found to lie a light 
running sand, ncverthileHS, an inenitcslable evidence an. 
poured, bjOhe discovery of a well, cased with stone, near tiie 
middle oRhe haven, tnst It had formerly licen good (,mund. 
Mir Hugh Middleton tried a vaiiety of experiments ini the land 
winch had been taken in, before he sold his shire , biniing it 
with wheat, harhy, oats, eihbage, and finally with rapesecci, 
wide h last w IB alone successful but the greatest diia ourage- 
ment w IS, that the sea brought up m> much ou/e, weeds, ind 
Bind, which choked up the passage fur the discharge ot the 
Irish water At lingth in a wet season, when the inner part 
ot the haven was full ot fresh water, and a lii^h bpnng tide , thu 
waters met ii i the I ank, ind made a breach 1 hns eridecl 
this «x)»eiu[i( proifvt ind though Mir .John Oglinder, wlio 
livid m the nciLhi uiirh m d, confeused himself i friend to the 
undertaking, wnih, liesidc its prlneiiMil ch)ect, tended to 
render th it part of the coiintrv rc healthv, he cfoclorcd it ns 
his opinion, th it the scheme coulc‘ oever be resumed to anv 
prolit die pimiosc 

11 I lift Slock 

No (xdiiMic 1 reed of cattle The Sussex, Mu ffo k, Iu*ifastcT, 
Hereford, Di von, &e are iiidiserlimnitcly met with Sever il 
os. teams 

S/in/i In the Woodimd district the heath shceii, old 
TI ini| shoe, or i ts breeds, hut most of the impioved brmis 
i so 1 1 1 c met with 

Th h ts a iisid in teams goner illy lrtr^.e, heavy, inactive 
aiiimiU Mm ill hoisis Irol in v ist mimhi rs iii>oii the heaths 
ind lorcsts, ind which hive not iin|>ropeilv at piired the mine 
ollu ithir>|>|Hrs 1 hrir ordinary height is alioiittwclsc h incls. 

1 lit y propag lU itidisi niiiin iti l> upon these wastes, where they 
seek ti eir hvinc, throii. hunt the year, ind at tour vearh old in ij 
gimnllvlM turchisiuat ihove live )ioiinds 
jT/ie wttiie A ig of this i ounty is a toaise, i iw 1 one 1, flat sided 
gite 111 , In no Tc 1 1 c t w th ‘ 

in < till r p irts ol thi kingdom riiegieit iiumlier hd for a ft v 
weeks in the dost c 1 uitumn, iifionahe aconis and mast which 
the loicst» ind other wo > Hands produce, m the county, and Hie 
cxi client mode of mi ng hog me it praitiscd ly the h iiist 
kitiers, hue contr hut d m a fir greatet de^^rte to estahlish 
th t Bufierior ty asnihisl to Hainnshin bacon, than any in 
hcTint exetllenei in its native Inriid ot hogs Very fow, 
liowever, of the gtaiumt native hog are to lie init with, the 
minon stock being either the nit vi Btrkshlic breed, or a 
iisidcr it le predominance of tlut blood in the iiativp bwuie of 
thi e ounty 

12 Political Lcononiy 

'* ’ I giiieral good,csptf liJIv m the New . _ 

inals, Olid V inous ii iinufu tuies and public vorks at I orts* 
— ..id other idues 1 he iiiiehinerv for making hloe ks 
(1810) IS rei koneei the most inguuous aiultomp etc utits kind 
in the kingdom 


7816 WILTSIIIUE 870,000 ncics of varied surface, partly chalky downs, and partly rich vale land ; 
and both a corn and grass county Itproduies excellent cheese and butter, tat cattle, pigs, and store 
sheep Ihe agricultural roijort of this county was drawn up by T Divis, stew.ird to the Marquess of 
Bath, at Longicat, a man of greet expe^ntnee as a land sUwaid, surveyor, and farmer, and universilly 
respeHited He divides the < ounty into two distnets, the south-east and north-west , a very judicious plan 
for giving correct agricultural intonnation {Davis s H#//aAi/c, 1794 Marshal's Review, 180U, tiUn, 
Oaz 1829.r 


7817. South Wiltshire 

Wiltshire downs contain nliout W0/X)0 xcres of hilly sur 
face, roeMtIy uuen loaed and in nmiiuui i isture, the atmo 
S]ihere colei and sharp, with a chxlky soil, seldom virievl hy 
patches of loam, sand, or other eaiths Tlien G scarce ly a 
river or brook in this district that is not applied In some way ot 
other to the purpeiseii of irrlgauon. 

1 Pi opdrtif. 

Near large towns property Is gtncrally subdiv ided when sold, 
in this district, when any is sold it is generdly houg it up hy 
such as are conniderable prii|n:ietoTs hi me e-stalfs .sivieiiilly 
large. Shape of Die manors shows that many of them w ere the 
proiierty or one lord, each liorders on or cont«iins a rlvulei to 
supply water and ihe aieompnnliiient of nvule-ts In tbit dis 
triet, mevdow land, with hill tor wodl , or, where tliese wcTe 
wanting, they were supplied b/ a grant of those an cles froii 
other proyierty. Fropnedors ganerally rebident on their estites. 

2 Ruildmgs. 

Farm biiuscs generally crowded together in villages, for con- 
venience of water Some of late years ereeXed « entni il lo tlitir 
farms, bv the Earl of Pembroke, and other iiroimelun, wells 
and pmds an important article in theto crecuons. 

3. Occupattan. 

Fvms <K twV 'Indt , those In severalty, r not suli)ect to 
nkhf a of oonttnon, are from 1 M)/ to , and one or ti 
ImUL a yeAr, ui4toniary tenements, subject lo rights of com- 
tnoit, are tVom iSl. to 40/. or 50/ per annum. There are exten- 
commone and cow coinmoiu, to which the occupiers 
cUscilptlona of lands liave a right to turn in stoi k, ic- 
eordrog to certain fixed and customary /egnlaiRms. Leases 
aevan, raurteen, or twenty -one years. 

4k InmUfments, 

A heavy two-s^eel and one-wheel plough In use | the latter 
Bometitnee with rtbot mslead of a wheel. 

5. Arable Land 

An old error exists, that ofover-pulverlslng the uplands liy too 
fteqaeatpleiiehinasfhy which the wheats were thrown out dur- 
big tmier, or If th^ stood the winter, the March winds Mew 
ivrgytbo earth fkm their roots, and ** lianging hy out leg," and 
thus hot reiWivlhg guy iSsIstance from the « ormi il root, (he 
plants orr weak m straw , and produce t,uiH)l Ihln etir» ** Many 


m«lc> have been liitroilared to prevent this evil, hy giving a 
snfiitieiit texture and lirmness to tiu I iiid prevloiii, to a wheat 
crop 'Ihe liest firmers hiv« mxde a point of getting tiieir 
1 iiidv clean ploiighexl hv midsummer, and tre.xding it as firm os 
possihK with the shecii-told a long tune butore sow iiig , while 
the slovenly farnii-rs nave invented, nnil generxllv xiraitise, a 
very short and cheap way of alt imlng this firmness in the land 
1 hev r liter the I ind (as tliey csll it), th it is, thty plough half 
of the land, snd turn the grass skic ot the ploughed furrow on 
tl e Ixnd th t is left unplmix^hed 'I hey do this is soon as they 
<an spire the teed of the summer I eld, md leave It in tint 
>tite nil near seed time when they harrow it down and plough 
it tor sowing 1 h» raftt r is imuxllv iifoiighed ueross tMn'idgi s, 
or what IS lietler.*Jinf|limally , the latter inode lieing leu siiii- 
joct to drive the land up in heaps I cfoip thi plough The I ind 
thus riftcrwl Is soinctlmcs ploughcsi twice, but moreftiequeiitly 
only once, ym vious to sowing , md after It is sown they itrag It 
two, three, or four times, a|id barrow It four, flVe. or six iimi v 
A VI IV heavy kind of drag is used, and as Wiltshire Down 
farmers xrc vtry cautious ot ploughing their land too Tnuih. 
they make mui n use of these drnga instead of pi lughing, ana 
frequently let In their seeil wheit whh them, 'rhis practhe 
having been found to answer, has been gridiiallv improved 
u)>on 1 he down latnls ot this district will not bear fslluwlng, 
csiiecrally in hot dry weather, they are too thin and light 
alreadv , and require rest '1 wo years' rest ftnr wheat is cquakto 
the best coat of dung. Dung may give tlie quantity, but rest 
must give the quality. 

rhv conrat qf crona 4as formerly fallow, wheat, barley, osts ; 
but now, even on uierommoii fields, is wheat, buley, clover, 
mow ed one year, and fed two > e irs, till It is nee cssary to plough 
for wheat Turnips, Swedes, and ra]io grown for winter fiim 
for sheep, though Icm nevessary than In districts leu amply 
inxivlded with water meadows. Error that of sowing too iiiiicn 
corn 

Oanltma next Devlres, Ijavington, Warminster, Westhury, Ac. 
Many funilles subsist by this kind, of husbandly occupying 
from two to five acres each as j^rden ground Tlie iiroduoe 
supplm the (^djacent towns in the dlstrlet, Vind Frame end 
llaih, in the county ut Momerset, with cahhxge plants, iieas, 
beans, carrots, turniiis, ami xast quantities of tKitatoes. 

Vnhaidi ui some \ laces, and c der made • but ns the diatrk t 
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Is fimoas fbr Us twrlsjrjmd Rtot the eredileetion for this berer- 
1^ rraden the wout ut cklor little felt. 

jroodt not Ikumerouif hot a great spirit fbr forming filant* 
atluns I and some excdluit raAarks on the subject la tlw 

inti^luced into this district the end of the seven- 
teenth, or the beKinnlng of the eighteenth century Manir 
the most valuablt aiul bostdurmed meadows, narticulorljr 
ttiuie in the Wjlej Bwrae, were made under tlie alrecut^ of 
one I> inner BavmtuCn^^f btockton, betweui the yean 1700 
and 170^ 

lietween 15,000 and 20,000 aorei watered ; its greiOLValue m 
April liutwetn '* hay and grass,' by which the tam'ier ii en 
abled tn breed early idinln ’ As soon as the 1 mbs are able to 
trivel with the ewes (iicrliaps about the nildillo of March), tli# 
Hock is )iut into the water-mtadows Cure u, or oUlght to Im , 
taken to make them ns dry as possible for some days nctore th 
sheep begin to fui-d them , and on ai.«.ountof the quickness cf 
Ihi gntss, it is not usuil to allow tlie ewes and lainliH to go into 
them with empty bellies, nor before the morning dtw is gone 
'1 he general hours of feeding are from ten ot eleven in the 
morning, till tour or live in Hie ennliig, when the sheep are 
driven to the fiild. which at that time of tlie year i. geiierallv in 
the Imrlry tallow. 1 he grass is doily hurdled out in |Kiriions, 
ar I onlitig to the number of sheep, to prevent their trampling it 
down , but o few sji ices arc left In the liurdics lot the 1 iiiilni to 
f,it through and teed forward in tlie ruh grass Chie acie of 
good glass w 111 be sulhcient lor 5(K) couples for a duv the gnit 
ob)e< t is to make the water gr iss last till the barley sowmg is 
biiished, the imaduw is then Isid up for hay 

Ihc nahr meadona uj Orchealon, a Mihgc six miUvi N W. 
of Ameshury, hive been long iiltbrited W hat is calhd the 
long grass m Uicse nieidows is said by DavU to be the A^iOstls 
btulonifci 1 , or black cuuih, but this has lic*cn sulisequonth as 
ccrtaincd lo be a mistake The grasses whuh (oinpose these 
meadows were examined hv 1 humas i anntr, a acitntific bota 
nist, mis 11, and reported on In the vol xiv 

p 1^1) , and the ioliowing viry lntcic8tin.r ut deslrv(^ the 
attention and rtlli'ction ot the iiimer, lot uthii reisuns besides 
Its botanical itilnrinatiuii It appe irs prob ibic horn It th u 
deep chy so 1, which will admit the roots of suntfom iiid other 
long rooted hirbagc plants, miy, one ytar with anuther, yield 
as much nutriment is rich Irng itrsl suiiicis, and piobal Iv at 
much the same ex]iiiisc — " Miu h h is been siud ot the i c efleiU 
quility of the hay, when well iiiide, tint, toi iiistincc. It will 
Hittcn mgs, and that It abounds with the siediannt quility 
more than other grasses If the le tiinc ny of the present e ecu 
pier and his nii|piliouT9 tin settle this que t on (and 1 see no 
reison why they should i^t), tl o acreUle jirodutc is n>t of 
grcilcr vilue, tak« 8».ven years together, thin an acre of good 
tRiiiitroin, or otlier artinnil grosses j here is more risk in 
making the meadow grass thin the held graiis, it I eiiig \ ly 
AOuii /.polled i>v hid weather, nrismg fit m its uncommon Inxu 
riaru Y. 1 iislted this mciduw, tor the Inst lime, in the month 
of May, 1811, and found tlie rri gor pirt of the crop to 1 1 nsist 
ot Poa trivHlis, or rough stalked iruadow grass, with a tew 
futnu ot the 1 rttleum repens, or common loueh, and inuidow 
foatiil In the last spring I ogam examined tin meadow my 
juirluutiil /, and found the crop to consist ot the seiiie gi isses 
a hcfi re, varying a little m their proportions The I rft rum 
r^]N.nsmide a greater apiiearanie lii tlie mouth ot Vii^ust 
1 took another ndc to see if fiorm was taking the lead of tlie 
atilt r grasses 1 tiis I w is preiiurcd tor, and tiq/ected to hnd, 
but It was by no means the < asu 1 eould dis< ncr no nu re ot 
the stolondcri than before On examining tlie hay of the 
serond crop, it eoiisisted of the co/ini ot gias c common to ill 
meadows, with the exception ot the iVftu uin repens llic 

J rass, at tliu season, prevailed In m iU m genci d, when 1 id 
own to pasture, tomnion coiuh (rrtUeum) soon wears 
out, it nut not heir tlie e oiistnnt iFeailing ot cattle VVheie 
ever this gr iss is found itr pasture, it proves either that the 
held lias not long been laid to pasture, or the sod remiirkal ly 
rleli Ihe 1 itter Is the ease 111 this insiance lJut you will sae, 
M'hai Is the long grass of w In ^ we n ad so mvu h ’ J t re maim, 
for me to mention a pti iili inly in the gi e cs In this meadow, 
and borne others in its vlemity, wliuh 1 do not n collcet to I a\e 
seen 111 any other to the bomt decree, arising i rolwl ly tVi m the 
tiantUh and richnrsi of the soil. M lien the w iter begins to re 
(vde, in the late bpnng months, the tulmi ut all (he gias cs 
ttliePoi tiivlklis m p irticular), from tluir gre it luxuriant, 
lodge on the soil, ind form a complete mat, and in this state 
thiow out roots at their joints, and ap| oai, tetorc ihclr ptttmlea 
■how, to he the atUonea of some atm ntjhrma friua^ca Ja.t a 
Vtnoii, not previously Informed of this circumstance, visit the 
meadow in tne latter end of A|irll, and he w ould prol ably, with 
otherb, bUbpoit the whole, or ipxatcr part of the pr duee, to be 
a atuUtH\&n»u iiruductlon. I haso UticchI tlie cidmi, for in- 
■tanoe, i* tnvlalis and /o ainniigst the ro it of other 


tMM or dryneaa of the wtntar. Is equally Jont. The inoskMo* 
bable way ot aeoounting fbr It la, that it la admoat the only 
araas common to water meads tliat will stand wet mid dry t Ibe 
though it nouiuhea most when under water, yet no dry wcAthor 
will kill it 




Ltve Stude. Cattle few tn this district , oxen not flenerally 
under the vknigli, sheep the chief stock and the ham of th# 
Wiltshire Down huslumdiy i object, fbldmg and wootl hretid- 
mg Amsequence rather than a cause of keepingabeep. Jlgruet 
a lieiWy, vexv i nsuitabla breed, great error dn pnnclple of 
breeders here an every where among thi old aclwol, that of en* 
larging the aise of the animal 

7818 Nonrir Wiitbiiire. 

Chmiita mildir thin that of the S E. dulrirt, soil not So 
uniform , under stratum broken stones, and surface tcddiih ' 
calcareous lo im 

Pnniarttf more divided than In the cost aide of the county. 

Buddi igf ( hirlton, a noble pile, by Inigo Jones l<arma 
generally enclosed, and chieily under grass, and applied to the 
making of cheese , leasrs from fourteen to twenty one yean. 

Soiteh Jhnnera “ VV ithln these tew yearn beveral of the 
great landholders in Wiltshire have Introduced into tins dla- 
tiiet heoti h fkrinen, who, from a suiiposcd aujierior skill jii the 
science of agriculture, have leibcs for twenly-one yUalrs, with 
scan elv anv restrictions as to husbandry 'i he ancient rMsturea 
are allow eel to be broken up , hiiiklingB are erected tor ttieir at > 
commodatjun at a low rate of IntiTe'st , and a degree of eounte- 
name and 11 itroiiage given lo them above the other tenants of 
the day. 1 hese men give tiornin.tliy a huge rent for thdr 
farms but as thcir maxim is to pay neither repairs, tilhcn, nor 
parochial tas.es ot any desenpuan (these duebandservleAslielng 
all inilutlctl in the rent received bv the iandlonl), 1 have strong 
doubts whethei the ntUantages held out to the landowners will 
be, ultimately, any mcrcHae of nit caiih Into their pockett In 
strong lo unv counties, or In rich sands, 1 am aware rmicli protit 
111 ly Itc made by an ceonotiijcal sy^jlcm of hubbanUry in the tit- 
Ii„e, but the praitue of tie ScuU farmers not embracing 
\hetp, or water rneailows, will never make them rich on the 
Down films of \\ illhliire , and if the J3owns be broken up by 
the tm lilts, who hate no stock to maintain them, the land and 
the tanner mil soon eomp topoicrty together * (Dr/i;rr, 174 3 ) 
Among thc<« firinimi was the unfortunate (lourliy, who wai 
ultiinateis minetl by the sjiccnlatlon t>f hlslaimmg wc know 
nothing, nor are we aware what description ol Scotch firniers 
*Jiey c in haie I ocn whos^husbandrx in an Inland tuTiup district 
dd not eiiibraic sheep t)n the jDarl of Suilulk s estate at 
( liarllon, some Jlerwuktihin. farmers weiv iiitroducq^ in luiit 
thioiigh our rnrans. whosi chut object was the shet|i system. 

1 he loinl Ni Itol0, however, ol that llmo beurg a weak man, 
Without an opinion of his own, got so alauned by his f miily at 
tile ide I of I ruik ing up old turf, that he Imight up the Uawcs of 
these farmers ahnost as soon ns they were granted 

ihc ai title part it this distiict is on the north-went verge, 
being 1 1 art of the C otswulds hills, and .treated like them 
(•rtiis Itttd pn sails almost to the exclusion of arable on all 
wtl and heavy lands their man genicnt of late much bn- 
prosexl by draining, manuring, winter burning, early inowhiu, 
ml fiHaling and mowing every pace of land altcHiatcly 1 h6 
grand nbjeit in tjiese inqiruMiiients Is. to get an early lul^ 
foi the cattle in the spring, and thereby. In fact, to shoiten Uto 
winter. 

1 1 c cheese of this ibstrii t w is many \ears sold In the London 
matkit I V the n nne of (Aoucester cheese , but it Is now pitr- 
tcitly will known I y Ihc name of " Isonh \\ iltshlrc Oheese ” 

't was at firat, duiiltli*ss, dii imitation, and pcriiaiis an humble 
IIP, of that made in the vale of (Aouip-ter, but it u now 
allowed by many to be at iMst equal, if not hUfiPrlor, to Uio 
rlu-ese of the iavourite district of (iloucesiersblre, the bumlTed 
of Ik rkelcs 

Gardtns not niiiiiprous some ne ii AVootton Basset, for sup- 
plying the ni irkcts of ( ru klade, I irencesfer, Ac. 

OrchanU fieqiicnt Os an appendage to farni houses, but no 
ider made 

It itttd ticqiii ot in hedgerows, but not In massesfr 
Jrn^idutn not iiinnion , spr ngs Ncants, and land too ab- 
rtioi t, alleged they piraliire coarse grass, but this is owing 
to Its not ben g mown in time. 


or with rmitatHOJl the Joi/da, till, 

at the IHM, th^ shot up erect, and were i ikon o{| by the »«y tl e 
only about fn/ojkef long Ulie mat cf tiiwii on the ground Is 
left untouched by the scythe when mown, very similar lo tie 
alalJee ij tineiergfi nm uop of vetches 1 he Agriistis stolooftera 
Is one of the lalest grasses we haw.Wid never w is know n, eien 
in a cultlvited state, to producu a cup till the autumnal 
montlis. But it » asked, ^ How is it th n it mow* so rapuUv In 
its natural state, as to enter largely mto a hay crop, cut the 
lost week Id May ?' Here is the mlstoke . - tlie cidmi < f other 
grasses, thfowmg out roota at tlielr joints, have been conswlored 
itt th# of this Agrdstis." (lann Mac vol xis p 111) 

ahMe meadows ai« not laid out In ans regular foiin fbr water- 
ing, the supply of water l«iiig too partial, but they deperd on* 
lirdy on tfio floods, and being siUuiod at a shirti turn of a 
narrow part of the valley, the water in<)ce9 an e^y, »"«» d© 
posits Its aliments upon tliem The substratum of theso 
meadows b an ahnost enure bed of Iocm fimts. 

On exarainma other meadows in diflerent bOumes or this 
(Ustilct, we And the some gnus iTnlformly to abound in those 
situated near the spring-heads and whith in Mine yean have 
plenty of water, and In otliers none at ail. The same remark 
on its variation In quality and quanuty, ucooiding to the wet- 

7819 DORSETSftiRB Vll.STiO acre^of undulating wrface, in groat part chalky *oil» and cokhralod 
ftom the time of the Romans for Its pToasantness and fertility Like lierkslilre nnd some counties, 
At 18 called by the InhabitanU the garden of England. Jt is chiefly under grass, and is ggidbrated tor iU 


ft I ivt' Stui A 

( attli 1 1 the Ion., Iiomcd bna/d Devona bred, and found 
better for fatting, but it u. qiiestlonah e if they ire Mgcaxl tor 
the daily Breeding cattle not the fashion '* i he da rymeii 
siv, that the ndvantagis which their Hitu itlon gtvew tlieiii of 
sending their veal to J i riduii ami K ilh m irkitv. mikes it more 
their interest to fat their calves than to wean them lor stmk , 
tut the opjionuits of the long horned eowiMV, that the oxen 
iin gtnernliy so ugly, and the heifors frequently such bad 
milkers, that the finnen are never certain of tireeding such as 
they would wish to keen, djrid therefore they prefer buying 
ows (of which tboy can nave a rhnire) lo breeding them, and 
Lo use horses for the plough instead of oxen " 

Matwf ah rp brrd In the district , some for folding, and otheiE 
iiurposcly for tatting, for these punioses a kind to walk, and a 
kind to >i ind still, necessary the Av iltsliirc uiisw ers the former 
irpuse, and the ioilcestcr the 1 liter. 

Tliere arc yet left In North Wilts a few flocks of the nativ# 
Wiltshire homid sheep, nocsessnig qualities of pcrlection, Imth 
fur folding and fatting. 1 hey stand short in the leg, with wool 
under ih^r bellies . an* w ido and heavy In the hiiid.qnoit#r, 
light IS the fore quarter and in all their offals, usih the lioisan 
now, ond quick piercing eyes 1 he.a! ore m the hands of a hw 
formers near Broad Hinton 

7. Polthcal Economy. 

A$ apptteabU to both daatHcta it H observed, that the tunmh* 
roads are nutyieroiis and good In most places, three ewmOst 
/xtenslve woollen n aniifactures at SaUihury , also rutln'y of 
lUperior exicllencc there, carpets at Wilton, and faiBicly 
woollens , nnd of •.niierflne hroad-rloths at a great many plates. 

TCo ngricultural societVf but many fanners ant^pUien a 

bux ot the Bath and West of Uti gland 



I4«f 


■s;rATjSTics of AofercDi.TuWs. 


Paw IV. 

vhlch fhrfi^ bimlM In tw6 yean ; and for Ite watered meadows, ofwhlch Jfoswelt, of 
this ooui»iy, fiM ^yen a voluabte accauht (Ctarnigc's Genet ai View, 17!)S. Stevgmon'i Qaperat Vtear^ 
ftiatei^ri^evte^^mi, Ehn^Gatt 1589) ^ 

f 

iwi/ c.hl«fly clialk. next oUy. thwi Muid. and of loam imvc!. shallSw, and haw a convldarable falkflhp meadowa art narrow, 
ObSkVSd'Sdy i» MPPlled wtth comparaOw r<^arity. in con. 

ajiboniieuAaiHiawi^n™ wqumicrii? ite havfnK to hlter throUMh »nmen»e masBtp of 

No rndaminu^M or caul% but tho ptiunsuia of I’ortland, four chalk iwfevious to »♦« «i* the rtttings , and hotive the piociha 
‘ milm and a Haif In hinitth Ujr two In hreadih, one tntir** t)uarr> of Irrinadon » 
ot Portland stone, so esten«l\ely used, especially in Lmdon Donetjhtre aw well known m sup|>|yl 

PittoTH’ pIsV founu In various ports ol ttio county fOttrojiohK with hou^o Ininh at a very carlj aeasoOi 

2 Ertmerty, — 

'Bstatea latRK ooniMai 
of the prlllcip^( iindei 


ired with those of other counties , some 

, — r the cart of land survevoi 

liwwers renurea chkfly freehold and Uaseliold 
? Bwldtn^s 

harm liuiidlrtffk as m other counties ( eeilerallY ill situated 
hillt of stboH, and covered with reels oi tiiatch 
4 Otcupatton 

Farms v»*ry large, 1 'iOO or ?0OO a< res of shbep farm tienif. fVe 
guLntly tj> lie met with Many oi the proprietors gi eat iirmtrs 


thoM. of Somerset exce|>ted , and they are so nearly alike, that 
itw )K.oplL, savi the natives of the two comities, would know 
™ flu diflerenie In the Isle of Portland there U a small breed. 


which some contend is the true breed of the cuvnity Lowfnan 
oi Portland observes, it U the practice there to fold these 
dwarfish anim sis iromt andlcinusto Martintide, putting them 
in late at nlvUt, and letting them out early In the morning 
1 he mutton is d t med the best in hngl ind, and the wool as 
gjod as the South Bown kind Home oi them have been pur 
ehisiHl by slieeii hreedo s. with a view to obtnim across hi 
twc'cn these and the Merino* Both ewes and wethirs are 


jeviesof' twenty .one sears common till iho begiiiiuni, of the twc'cn these and the Merino* Both ewes and wethirs are 
prcyAit century, now lor shorter periods kipt, and Leneriljy till they are »l i ye irs old , somitlmes they 

'x Implement^ ^ urtater age, but It is not thought a profitable 


Implement^ 

I wo sirts of uncooth wheel plough In usc 


ludh id SuciT ns are tAtfc'd arc put into a common, at the 

. h mrfhi itt nsr* uf Itio {Oanil. uihirn U tiretl'V mkid land, and 


tritd HI one or two places, from?lu difflrultv of ploughing flintv "‘rfheiii nirt of the islmid,whirfi is pretty gcHidl^^^^ and 

“ " ■ ’ ' in idvsnince. iiA nnunida^ to wlint remain there from tlie 1 All of August to the Hh oi November, 

in Klv-mtage. us to what ^ Portland sheep I ilr is held AU the sheep of the 

Islind are ke^it pretty generally coimnoiu fVoin No^ 


•on*, wheels are deemed in idvintoget „ 

( 1 er sort IS ailoptcd rhre.d)lni', winnowlngi and vinous other 
modern impl menti introduced in a numMr of ]ilac s 1 he 
wkUlcd hurdles of Dorsetshire consist almost Insiriibly of ten 
stakes, wliUh the hurd e makers drive into a it,ur holts, thit 
arc mide i ir tliat i urpost in a pies-e ot tlnilio , a hleli is sop 
p trttd at a i onstnlent height from yhi ground by other pieces 
of limlicr, and then Uie stiknare watUm htme setonedgell 
and ruble tone wills used as fences in v irious p irts 
(i. At able hand 

Dceji ploughing gincrally less aiiprosed of on the chalky 
soils, and cross pIoughlng,net er priclised, even for tun ips^ 
two or thue horsi's iurin a team 1 dioaiiig generil ill aim,, 
the epoW^, but whit is here teritud a suimncr ftllow is, in 
most rises, no opier than i preparati n ot lev gr und for i crop 
ofwhc It by plmighing it three or four tlin^ the first plough 
ing Ining t>iven in, June or July, and somctimeb 
August 

Upon the thin chalky sods around lilindfird, and upon the 
hills In the m lehb urho< d of A bboy MiKon (he c uiise of crops 
with the best farmer^is os f II »ws vw ont s( veiitli of the land 
Is in saiiitfoin, and the rest of the arable is culuv itc I in the 
mtiticih. of one, whiit lao, rye, winter barley, or winter 
vt tches, to la. fed w ith sheep in the spring, and the whole fol 
.lowed by turnips ra)ie, , thmie, biricv or oaLs and f lur 
%nd live artlfu inl grish€'S,to he followed by win at as let >n 
U( on the thin chalks and sh dlow tlinly U i ns, wheat is gene* 
tallv sown on the hick of a two years closer ley, but, even on 
ih isethin soil , i great deal is sown afitr turnips, ri|H., Ve (eal 
oft \v ith shi e p ell ly enough to s< w it in the s imi autumn, and 
In most Instani es a giMnl en p is | rodiued of a tine sami h On 
till li'ttcr sorts of chalky and graseily so Is the sninc pnetici 


on which d ly Portland sheep I ilr is held AU the sheep of the 
Islmd are kept pretty generally the coimnoiu fVoin No 
VI mbei the ilst to C andlcmas The Portland mutton is sold 
by the quarter in gem ral at ten shillings and slxiienee It is 
never weighed, but would conic to one shilling a pound when 
common mutton Is onlybevtn |>enrc It eldom wilUu mire 
tlian ten poiiniis a qu liter Several florks of pure Merinos, 
Do vn Merinos, and ither breeds. 

Otiuml nut t f Aurp 1 he lambs which am bred for 

the regular supply of the (lock arr dropped it Christinas, or 
soon atterwanls, ind the i oupia le kept in the best ew e leazts, 
&» on grass, hay, ind turnips, i neimsary , and such is hive 
'atiTea meiduws, depisture thiv sheep then, on the eorly 
griss, till old Miv day, when the lambs are wiancd, and tlie 
sheep go to fold , imi 
tike I ^ 

and k.,.. , „ . . 

till near the ensuing Chnstmam at wh|(h time they hair 
anHhcrirop of liinlis, the rams havbig been put to tlie ilmk 
il ut the end oi July 

Ih re is trubably,no psrt of England where the pmetico 
of slucp folding ih mure adiulrul, or nun earnestly Pursuid, 
than in the county c f Dorsit I Iftecn doeeu of hurdles, with 
1 like number ot stakes and withes to confine them tiwether, 
will en lose a stitute acre oi ground, and will eontam i2(JU or 
1300 shcci) very i oininodlously. The hurdles ire moved every 
inurmng eonse ii eiitly tlic same number of sheep will m inure 
an acre of land daily 1 he real value of tlie told there is no 
means of ascertilning , It is undoubtedly very boneluiil to 
the arable land, but it lias ledueed the Downs to 4 stale oi 
poverty 

Lwes are generally kept till they am four yoarf and i half 


iss, till oiu niv uay, wnen tne lamiis are wiancn, anu riie 
Hipgatoiold, imt sometimes two litier cin uinstimes 
le I lari as early as I idy day PHt ewes are fo'ded constantly, 
il keyit on the Downs, on nrtilb lal grasses and other pastuivii. 


iiTi v^ns, oxcipt upon the lev CTOuiid which rontinues in graiw ^Id, when they arc «>ld to the dta'Urs A sbigiil ir custom 

but niieveir iiiste id of two thtf wheat is t iken aftei the rrst nmv uU nf r oh ...... 


years ley, and Is siip|Mjsfd to inswer I itter than it would in the 
second year, upon the I itter dbs< ription of soiU Old silntfoin 
leys broken up without paring and burning Hemp and llax a 
gooil deal cultivated. 

7 Ota\s 

?00,0(X1 4«r«i, or about three fifths of the county , COOQ acres 
of mt idow III the chalky distrU t Irrig ited \ppli auon of the 
meadows , fatting cattle, and of the uplands the dairy 
H Gardens and Ot chat rfv 

Both are frequent appendages to farm houses ind cottiges, 
some of the .ottage gardens ire smill enolonurcs tikcn from 
the sides of the hi^mways The goosefoot (Clienoiihdium bdnns 
lienrlcns; cultivated by a ft w peibons here, os in I incolnshire 
and elsewhere, and calculations made by Baichelor, to show 
whit Would be the expenses and proflls of in airo ftir the 
liondon iniurket The plant is gicatly Inferior to spinai h, but 
nnght be psed wa nubatltute for it in siinng, as it is a |tl n nnial, 
and very early in leaf Sea cale, which grows on the sbrnei 
ni ir Burton, is now generally introduced into the gardens tk 
farmers 

OnAardf to the extent of 10,000 aens, application elder, 

itiaklmt which hops pre sometimes addm to make it kmu , 
proportion ope pound IM a hogshead 1 wenty bushc s of qppies 


pniv Ills of Colouring them with oihre, fur wbidi no othir 
reason is given tfi m thit of be ng able to du(inguish tlieni hroin 
the Somerset sheep 

Auea were formerly kept by sortie fkrmeH, kut are rtow given 
up, having been iimild destrucuve to hedges, &i. ** It ap 
peired that six asses would plough aa much land of any kind 
in 1 given time os thiee horses, and fiinr asses weresuffiritiit 
to plough bmkun 1 iiul It Is lk.lieved that two issrw w dl {ler 
ftinn as much work os one horse, and they do * more « on 
nlcntly iii fhe hilly part of the roqnty, as the^ cony their I d 
in pannlerR, where it would lie difHiult to u-w w 'el irii.^t-s 

OrcM kept on thecotm paaturesln IhiTlwik Ir i ildei hii 
they promote the health of the cattle 

Iha kept In vailt us places, docs n i wv rf^er to f^ed them , 
the only w ay to render mem pn ft* * <« afi the tionqy season 
to destroy all hives under twoi di !s syelght. 

1 1 PoMical Fconow 

noedH of flint, and in general good m trm railway, of three 
miltaf and a hall, for conveying potters’ cUv Hroin NorOtat to a 

into skVi'iis at hh«^uin*jndi|ther^biA0riijSi^^l^ ek 
tijmively at Shaftertmi ' 


upwiffts of 8000 pemle tmplq,__ 

r i, word igf^sat king, tanNioliP,eiK:.;Hw|^. , , 

9 ifflbads and Plantations ^ 

IkwMr scaroe, and dh^y to H ivund in narks and J^ge s , the buttons mm.,*, 

.row# Many young idontottens lately made on the hci^h Mihildren In ihlwinanolW^ iiriksker fagiik^ with a small 
**"i!5* hole at tiqi, calleif ISIwter potsr ft katV** "A foe adast, 

1(\ Iftqnrovements ^ and g variety ut oihe^rtieite HUfy yeiy nttnauflon firo* 

Xmgatiuii carried tOvonu^able extent and groat perAction, vinolal tortus uso^ln llns Boont) « ^ 

^ 7S8X jSOloSWrSEI^EL About onft mllUoif of Bcros, chiefly of ihea^low anfl 

m some places, and with marshes and bofls in others, but on the whm. thoofgajif tmnd ^ 
In ^liicial culture, oelebrated for its natural fertility The climate is darlcntt, in gem^M cdld and 
ImislerouB on the otevated parts, but almost without a winter near the bA. The county is dltldrd Into the 
north-Htdit, middle, and south. we^distrlJts, by its very able reporter, J BilUijiSsley, Esq. of Ashwifflir Grove, 
(Al/tngil^'d Genet al^tcwg ITfiTf Marshal's JRevkw, 1817 ) 

, MJlttls 
St.water. 


Hi NoBRn.BAflT^I!>r9n^bT. 
fiw wry Irregulwr, intdftnlxed with loftv hills and rich 

plains olimate SBykiUs, soil*iohleny day, and in part 

petti sMIeatloa chl^y Pastpyagp , several thonsands of acres 
ovekMvn by the thto In foe rtverVeo , 40(M acres pratircCcd by 
* w^ef atone and U^, elevated ten fbet aboveihe leVcl of the 
frequently break over It and mpke 


Jjead and eajomliic in flie .. 

worked, for pant of A vroifar level <4 

Coal abounds, and igtoatie^r *»“ — 

and AotnenetthJre^ fbttu SCO ' S f «|Hy. 

^Viayegr.*' 

etb oiMiy ii4eibUd giAlleifieM wsiss 



Book * AQj^utrTWBE Of ;|iEyiQ]^ami3^. 

orpsmented vith sslctwlve tiimtfiflkMii, fn^ii nmllh* | * &«*((• prM^ fe«q44 coni 

fKtm him ^ muoigh nn ^ Oih m fan cMQin«diou» i atm wriivd 


hii nmllha I 
; fan conMOdiou* 




,t<^r , 




Sn-KIi^taJbJaSZSSriStSS^ »«»» »■■.« »a WWW tow »y<tm imim 

ami maHy hutaow odh bOKxlm^ <jf liubb ilttli^cium . *»«^ah4**mpt,ate®s*^Jre«W*4^|ffP»i* 

,"U »««.e«Wtt'&ti>. STA^ »>» to d.ls S;^, ,rtl S» ll»<Mlr> 

imijnnmU Phiiwh A ft«or uliear, qiada tmih 1*4 ?J?4 l»j* chidb am. th^afOh*^ nraflli ilrtwin^ 

iuuTciwlmlinWhrwMjlIi, Uta theoihefs>HenwiiI «ftld1h if 

luch narrower and^lonavr ilian those used m othrf upmitl a, T»«* “I? manikgt the mnk « t^onty i»Sm . , 


ly Jo awtjr tKaMOnlHs waj, XAttch 
fim4. ttm tin -wiA iiwlfrthhSi 
e afii Uw bitobSOd nan to daily 


btruto Lurlni In it* hneadtlii ta tanv^t adhnton of soil it ts 
much narrower and,tonnvr wan those used in other upimti a» 
eiKhtem hnlm by slxtoohei 

AivMr Uiifd but In amall proportion, and little attended <o 
T«si/1c 8 and u ond irrown ftw the clptHfen potatoes, cultivated 
to a very i wnhldehiblo Ltlent The rejiorter has Imow ii thirty 


Hoo^m estcidlmi, eKpoiiMly ^oin Welts to <|K« 

tissue woollen manutooture^ many of homp and Bittw WMl^ 
some of f^kurcs e 

7S2J Sou rn-wpST District 

Hough mountainous hith, and rich fertile idopei odd plluns 
farms, rather less than In the last4iSliU-t« hut thfl hmmaiq^ 
inuth thi. samn more land lit tillage . mountainsuucuhivateak 


produieai Kopd at the latter part Of t^tt-rm m at tlie be farms, rather less than In the last4isliU-t« hut th|l brnmaq^ 
^innlpg Tlus will puzale the thtoritti ullh Ms peculiar sub inuth thi. same more land In tillage . mountatasuucuhivateak 
siaucev of nubitron A sack of potatoes to equal to a hundred ind p isturr w Ith sluv p and young buhocks j tokt^ vh.iuAty «V 


wct(,ht of hay 

Crua the predominating niificc 
noat the Hristol Thanni 1, tt e grarl 


*' Oh the rlc h marsh land 


Ui 'se MIS the prlnnpvl cam onp Is (Mfb 
Pinua 1 hi beech hed)^ an imd XhilrLfipn, Ihmstefi Slcm 


noat the Hristol Thanni 1, tt e grarlns system prevatN In tl e are not only bcautifhi to t}ie eje, and mtcenint hnom MUl, 
V cliilry ofllrivtol and Bath, the scythe Js in constant use. and slrcltt r, 1 ut ore a souixO of gimiml pmi^ lo the prOfirlctorh. 
at A greater distance tk thing is sr irccly seen hut tlie milking I%t hanki. on u blch thi y arr 1 1 inted arc Sig or seven tiei Ingh^ 
ini) on the btonel rasiht md f ocstone (,rlt soil, wintiuln fakes ai d bet wiwn four and Are ft t wide at the top, tl4 monldw- 
tlic lead next to suintfoln, ise fTisb, marl »is% and whito Ingtf tlie suc|es to ftcqucnily t vaventod by a drystom. wall. 
J)ut Ji clover nre In detervtd repute, whtn the laiul to iptenfled f< iir ftit liigb, Thi re is no ditt h , and we hnige con^tots of 
to remain some sews In grass , hut wlim It to intended to 1 e thn,e rows of beech, pTanad on the top of the bank, ai about 
ploughed again in the eounc ot a year or two, broad oluicr to one f t d stance Ihclr gjrdwth is very rapid, and they seem 
pre'en ed to all c thei s iod iV the deUrurtlve qunlitles of tl e «ea bn ezes, hi f ital to tM 

II w let (1S07 ) niuih In nto, hy which means It is consi wl itt thorn, and most other plants -whiutit maturity, the 
lUred as much uoairtohinetit is ol film'd as if tht lav were middle row to rut to the ground nml the outolde rows plh«hed> 
c tin while, aitir bcil ng the lulms may be drlel and used vs J hi quantity of fml Rupphti] I y th ^e heitgi-* to very ccnskler- 


pre'en ed to all c thei s j 

int/ let (1S07 ) much In use, hy which means It is consi 
iTired os much ucuirtohinetit is ol tnined as if the lav were 
c tin while, aitir bcil ng the mlms may be drlel and used vs 
I lUr* In some plaics, however, n itcjutllic exints agiiist 
i ing hiy tor litter, on tlie supposition tint it breeds virimii lu 

MitkUC n Jrna for the supj v of Hrlstc 1 and 11 ilh A clergy 
I .in has eight or fen acres of uraery groiind, the libour of 
wh cl imininth fo iti/ pet arfe 


II tinn of the hanks to so conhldCiv 


Nome A rf Ik fimutt introluced in tlie JlniwArd estate^ 
in thul vib lu tiv lied tti greit iKCfectfon by Ball, at WJ- 


o full toalcund tlin iighout thi whok dl tnct, tl e fav nrlte litem, near Wat hot Mvny orrhirds, and excellent 


ap) tl, I o(h as a (aide and i idir H ii t, is tbc court ut wick ptp 
I n a sr«d11ng from the goUlen y ipptn 
H (Nie/« tttui ytaiiUiHona not numerous 

1 It SI ek Cattle mostly sh it b med, the long homed 


I rttil of North \V litshure hv1 


m ide not much wood, but elms alUiiti to u large siai4n tho 

I «ic Sforfe NorA Ttovms tattle vnd Dorset she^ used round 
I iiinton Dean oxen, worked ehliflv in voIjm MonufatlurM 


1 reed prtti rred Ih th cheee and butter made 


lit Uie I ustoinary I at 1 ai iiton on ll e declme 


lick, Mmihtad, axul Wvtchet 


7S^ DEVONSHIRE. acres of strongly marked hilty surface, including the vale of Exetet, 

ibe garden of the west, *’ the Iforest of Dartmoor, t barton wistc, md Norfli, Wtst, South, and East 
Devonshire, each tcith distinct leatures J Ho cot nly is crftbrdted for its brOBil of cattle, its cftlrv, and 
Its orcliarda, and of late years for extensive improvements undertaken in Dartmoor, w here is alio the im- 
iiunse depAt for 10,000 prisoners ol wai ( /ig llU ) {ly/tvthut'f Tt ads on the Itnpt ot emenis al Das Imoor^ 
J81W fiaser's (xential Vtetp^ 1791v Vatn^ouiKi^s / /tia, 1807 Marahai^s lltvinu, 1817 ) 
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with moil, and loft without rauRh east, or whit*. wash, to con- 
ceal the natlre colour oi the lohm>'‘ 

4 Occupfitum 
Farms of all sl/es from 10/. 
to 500/ a year. 

*> Implement*. 

Plough of thi swing kind, 
with a woodnt mould I oaid. 
b>caTihc>]rs, colled tormioitors. 

Two Doru of grubhlng m it- 
tO(ksarelnu6c//ig llfS u,b), 
one 1 illeil the hoe matliK.k 
(o), and the ottuT i two I ill 
or doul k I Ittcd inattuck (5) 

Poring rIiovlN (<) irc itry 
wt II (omtrucled. Com-otaclw 
in harvest secured Iroin il e 
siiddin and luavy ihuiidir 
shout 1 ^ to which tlilsdim- 
tr) Isli ihle, hy ( anvnvir vtr- 
ings, like thoM usid in Mnl- 
tili M.X fur t o vt ring 1 1 ly ricks. 

b Arable hand 
Mitili lf<is th-ui the prnKB 
land , not much to lie le mud 
fiuin Itsdilture, niuticldl hcrbiufe not generally sown, and 
rutxtions bud 

7 fr/nt* Ttond* 

In tht low It* Is of utKxl quality , application, brmllng and 
the d nry , htitlirgcud, cheese I ruhticrerit, tuid gtm rally con 
sunicd m the c junlv 

8 Oirbards^ tVood^^ and Plantations 

Viry il umlaut in mot fiirts o( the c ninty, indexctllcnt 
tuU r in de in the Hen turd hlrt m mm r 1 luit trees r itlu r 
iic^lcilcd thdiioliiclwise, gciu rally paatuie 1 cncilh , otUn m 
tht ludgcrows 

i /if hontt nf Duthn k f Is ] arcel til tin Pu< hv of C ornwall 
extCiisnc linpruxiirunts hue I ittly btcii pn posed, iiid iniiart 
larrJid into cxetiitiuTi, niuhr tin direition (\ ‘sir I ivrtliitt, 
ihi hteu ird ot the Duchy Lxtcnbivt mU mmhei on some 
ji irts ot the coast. 

0 Intpt ovi mt nts 

Drnininj and irrlj, i < n lift much practised The Ilcv 
Froiulp, u^l)aIlln^tl npihiina(,«, (uinnninit ittd lu\nm(uaeT 
a midc ot tiiiuti iig tin witiT tium a j ulwltl ut tit nc 
cessit>V I ittemln ^ ru II iHraondly wlun h II It i m it muter 
ol lunoh ty th«a) incciiiiity or use 1 he w C r, wlun tin i 1 1 
Is tveiHouing, II ws by i gutter into a 1 (ism, susfcndiulc 
yond the Icul, wl ih when tull,l)v imaiis ot t lever, r iscs 
a plug it th bottom of tbc prnrt \lhr a tun , thr loxb inj, 
le iky, it liLCoines t inpty, ind wlun the pond is nc irly tni| ts, 
till plug re dll Ps iruits iih« e If tin j lug wen plutd m trtr 
the surf ICC of the water, it would in i,tiieral cases be mor 
iisdiil, and less likely to lose the fish 
111 Liiv Stuck 

J he NoriJi Devon < attle woH known for the r superior adapt 
' at on, iKJth tor feeding and draught Fur thi use of the da ry 
nr for milk , it Is a brei el I y no means held m gene i ol cstini it ion, 
as their aptitude to look well (with lut bung fleshy) is ehnvrel 
from the pet uliar nature «t the auim il, wliu h tbsnoses its se 
eretions In the a runnilatiun of fit, ratlur tl an in the prt eluc 
turn ot milk 1 nr tliiT piirj oses if I il our, tils bmd cm no 
where te exu lied fur doe I ty, aetivny er hirelihexU, m proul 
ot wlib h no sir mger c ir ui istam e c in 1 e uldiie « d, than fhni 
It IS I romiiion day’s work, on tallow luid, for feur steytr to 
plough tUo ae res with a double tiirruw ] leu gh and lint a 
general use m thus m ide ut tIum, and 1 i in ist of the ether 
iirpuses Ilf dr uglit in tbeiountv wheietluy weie origin illy 
Jiml, and m uilurs to which they hive been Miict trims 
planted 

llie rules gfaierally pin sue el in breed ng and raising thw a a 
Iinbk ininfu,may be eonsidired is follows The greatest nnm 
lar of e alres tall I etwei n ( mdli nioh and iVIav, and s ime miie h 
lafrr, but, among the best bretdrrs, such late calies are not 
so gotieiully appioved of 1 he usual m xle ol raising tin m is, 
to let the calfsui k as much as it will three times a d n , for the 
fi«t week then bring it to the finger, and feid it w ith w ii m 
n w milk, in like manm r for tliree weeks long'cr Ihis is the 
ordinary treatment for the first month, and the call is then 
teel for twei months longer, twiee a day, with aa mueh 
warm scnlelesl skim milk as it will drink , when, gradually 
aliaihig Its mmidns and evening meals, at the end of lour 
months the anlm ii w weaned from all in ilk elraugl ts, and left 
to itscK Sxfiill portions ot finely poumkd IliiseNil e ikis arc 
often used, and tCLommendcd to be mixed wnh the skiin 
milk, ]>articulnrly in the hnt pennod of Its being glvexi ui the 
place of new milk 

1 he full Bizeel North Devon eow, when fattened to itsfiamc, 
will not exeecd eight icorc |jcr quarter , and the ord try 
average nf Ifa ox, at five years old, and eipially well fatte d, 
must not be rated higher than three score per qu irUr alniae 
the weight of its fattenid motlier 

The usual prai tleo in thla district, Is to sell the steers, at four 
or fwre yean old, lo the grazlCTs in the count v of n niersef, w ho 
feed them tor a supply to the £ath, Ilrisfnl, and J omlon mar 
ktjts. Vc^y folk m the pTOjiurtlMii raised arc ted In ttie district, 
which may In a great measure lie ascribed to the great indd 
fbrence UltheM ntanltcHted In tloe eulture of green frod for a 
wintef gapply | and for which, indeed, a suffleient rraaon may 
lie ^awn, noitl tlie deplorahte wit state In w hith tlu> lands arc 
atimared to rnnaln from the want of draining 
|» South Devon we find a mixture of tin North Devon with 
a larger animal oC the tame kind, called the Old Marlborough 
Red Thu breed Is aald to h.ive origipated flff>m tlie houth 
Alaltcm alock, alSfiiOUgh at tlm time thef diffkr nry maiertally 
from them In alze, and in having a dirty brown, or rather 
binckUh coIout at the ears, nose, and enelrcling the e>ea, and 
In As such p^ta as the orange hue pievaHs In the genume 
Norfti Devoa bned ^ crou w Ith this brrcti h, howe vi r, mne h 
prefrrrtd, as it produces a greater apritudc to fhtten in a give u 
time than Is eiperlenifid hi the hoiiih Devon hum k, which In 
all its points fai a much ciuirser animal, and produce s a g(t«te r 
oltaI< Then dues tint iv to be my piiticidor diolee with 
d to eolotu^ diis breed. 



Sknpt the Exmoor bread, a homed oDlma], with a moder- 
ately long staple of wool, which heretofiire, and before the cloth 
manufacture tied from this county into YorMuic, was much 
used by the clothiers of North anti Houth Mahon, Collumpton, 
'Ihorrerton, 'I Iverton, and other places In the lounty. 

'llie sheep must approved In the division bf Tiveiton are the 
U inipton Notts, 'ihe first cross ot this breed with the Ntw 
Jjeicester Is growing greatly in esteem, from its improving the 
form, and bringing the auimal three nioAtbs sooner to inoikit 
<7The Hhe*qi gmerally depastured ofs the moorlands are ti>e 
Exmoor, Dartmoor, and the light hardy breed of the lower 
moors and commons in the county. Ihe autumnal rams fre- 
quLiitl,, inundating the cold clay lands, are very apt to oci ision 
the 1 iw, or rnf, among them, and which has been sonietimos 
expetk nr* d to an alarming extent 

I he Mtrmos, Kyelaiids, Downs, and other fashionable breeds 
h ive bi'cn tried by ainatinirs, but Devon is less a slieip than a 

* aide county N ative breed of hogs large, and long-legged 

Horns, a small loinpact breed , with the excepfion ol the 
farm horses in Ireland, those in Devonshm have iirrhaps as 
hard a measure of neglect and ill iisai^t dealt out to them, as 
IS uiiy where to lie met with in tlie united kingdom. 

I I Polittcal Lconomy 

Hail the roads of tins county been laid out In the Jiulicinus 
manner n^actised by the Indians of Nurtli Amiiu a, Huy 
would have bii n found to follow the watir coursis in all c im s 
where they nngfi’ had in their giiicral direction, tow nils the 
IKint assigriefi ior (Jirrvmg them In doing this, infinitely 
iiiurt judgim lit would Iiiia bcin <h.spl lyeci, and i lar gr« it%r 
benefit SLciiied to poNtciltx, ban in that whiih li is hcin 
ad pted b> till original projet tors of some of tlK most uniHiriant 
and most frequented roads In this cuuntiy 1 his is clearly dc 
incinstratcd by the rooil lietweeii Uarnstaple and t huniJeigli, 
which, inshHil of bung coniluctetl tliroueh tin vilky of the 
r iw, IS c irrletl over tin highest brows of tlie river lulls, wlitn 
thetravcliir is unceasing] v compelled to asenid and iliscdul 
tht slurp wt ill lls 111 the * iinty Ihi same may In siidotlhe 
riadbitween llideloid and I rnnglon, by Ihe great oinlssioii 
ot Its not being carried aim' the fjutotthe river I ills, and 
tlirough the valley cf the J omdg* rner 
MiHuUiciurLi, of wixillcn of v iii nis sorts wire formerly com- 
mon, but ire It presmt on tin di-timo, irianv mamifaeiutcs 
and wurks tinploymg iiuiiuirus bunds at IMiiiujiilh iwo 
a^iieultiii il soLietiLS, but both ill atttuded and on the ut 
Cline 

/ iHLOiionqf the Poor, » loner C assis Vonrouser com hides 
hit re|urt bs some p iges ot obscrv di hih which, hcppily, ne 
seld* III equalled in ilbbi rahly intl, vi w mg Oie suljeer is we 
do, tlicv coin) il us to 1 Hik on him as an tntiny to hum in lu 
tiiie, and lo turn Iroin his book, Ins name, and iniinory, with 
fetliiies « f tlishke " It is an incoiilr ive tible truth," fu s ivs, 

* th It the restlcws disposition of tbi*Irisli, *n<l their i niigrution 
to \ nutic I. IS owing to tliiii lieing generally mstrueted to rt id 
md wiili Ihe dis| osillon ol the Scotch and (nrmaris (o 
til (.rite rises tn ni the sime riiLMni, mil the I n^lish p* is. nt 
uiid rtlesunc niflutn e will lie acted cn in the same man 
nei ** lit "risiMet^lly submits to the eondderation ol the 
llouour ible llo ird, the jiTopiiety of opp< sing any incasuri that 
m ly r ition ill v '« sui posed to lead to such a fatal issue ’ t Im 
ai in, like C h irit s X iiml bis oidonnanies of 1 blO, wid Y el 
lini,ton, with his s| etch agilnst refoim ot the name year, may 
have d m good without knowing it 

Maislial, wlioM considerate and humane spirit justly objects 
) Ihe teiin peasantry, as at ill applicable to the (iierAllse 
cla-skes of Uiitum, has tilt ful owing exiellent remarks on tils 
suM tt — 

V>lth respcft to the mn/frrttwn of the Irish, "well It Is, * he 
" 1 ( r lit laud and A inerlca, that Uiey do so 1 lie one is 
kicl with the (lass tint huaiisbcs woik people , thu 
ants enligbtcntd workmen Of slaves and ^avagl^ it 
hiMeiiow. riie imktteied lush stiy at home, to not, plot, 
'id iinirdcr , to commit acts of tre ison, strauigi m, mil spoil , 

I emigrate to Jsiiglaiul, to rivel awhile in outrage, and bo 
ani,eil • 

On V amJouver s ideas on eiluiHitton, Marsh il olisorvOs, " After 
snint othir groundless ireniTients, the rcporltr sums up In 
Itilies, and with the aid of loieigii toiq^ues, in the following 
ultra royil manner — 'In short, the peoaonts mind slionld 
never fe inspirtcl wiUi a des re to amend bis (ircumsi antes 
by the quilting ol his cast' (this, siys ’Vlarshal, is lliiidoi), 

' but every mi ms the most licnesoltnt and fooling heirtian 
'lesire shou cl be employed to in ik mat situ itlun ascomfoit- 
al le and is hapjiv to nun ns i > si| ir and to which end nuthinu 
jiiore issmliil i lubl contribute than I>v exciting a (,eiicral 
cmulition to excel in all thur avocatioiw, t vtn to those 
of breaking stones foi a lline-kiln, or for rwalriug the high- 
wiys* ‘Hear, bear'' nays Marsh il - 'This istngliwi ’ 
hood heaven 1 And Is there an Englishman (or Ajntcnman 
— they ore brothers in sentiment) wjih neive enot^ to write 
’ wo hrst lints alwve quoted"! He surely ceuld not 
that many men of' the brightest genlua,’ and who are 
much im rc esUinable menilicni of a rommunlty,— 'many great 
inc* 1,1 tl men have, in Lngtaud, beeai mmilded and nuitiued 
n the 'pcisani cast "• vt 

" 1 trliitnuly fir scwlety In England, the writer's exotic 
.lotions have not taken root bcmlnarics, for civilising the 
chilclre* of the labouring cl asses have been, and are rapidly 
inemsiug ’• 

" In a clvi'lsod nation, early tchoollng tends to Teclalm 
iiUlrtn from savage pro|imsliies, and to prepare then} for 
..vUiscd snciLts , ImuleHtes a propriety of nonavlour, one of 
tlie very first lessons a child should b* induced to leorp In a 
rlvtlised nation In the navgae state, savage manners may be 
deemed a virtue, as being, Tn that state, conducive to sdf- 
prc'servation " 

" Attendance in a school inures children to a requisite degree 
of restiaint , and a division of time cmulnys their mind*, and 
. Its idleness, and other virioiUi haulta, trcMta taking root , 
thus tending to raise them to the rank cf rational brlnga 
Y hlle the unfortunate oil spring of indigence, that are suften d 
to loiter IW ay their earlv days on eominonvin lanes, and bye- 
places, acquire habits oi ludolenec and. piln.rtng, give a loose 
toUielrowii wills and unrvstrahicd tempera, commit oc ts of 
mini hief, and add to tlicm ihq guilt nf lying (lha aaed-bcd of 
fr umD to sqxion them from correction " 

" riic cHsrinline of a well governed school impresses on 
youthful luinoa suboxdlnatloti, ludiutry, patlcucev and lU 
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AdaiCULTUEE OF CORNWALL. 


IlM 


(wscquent, p6rtr«ataoe; «iid thui habltttam than to lereive 

liMtrucu«it>* 

VaiKwifer h Bt maent we do not know t we hot* he 
ma> Ion*; live to WitncM the ntenuon of ednoatlon which la 
now taking place, not only In thla, but m almoat eveiy country 


In the world , and we hope all thoae whoa hO'dalanaket me- 
aantry, who may ever haiincn ta read the above extracifa, will 
lee the neceeuty of fhrtuylng tliemaelveg, by knowledge and 
good conduct, agalmt the degradation attendahl upon laniuv 
anceandvlce. 


782& CORNWALLu A peninsular hiUy surface, of 758,484 acres, remarkable for its mines, and of 
late greatly improved in its agriculture, the otnect of wh(|^ is chiefly corn It la the country of Sir 
H. Davy, who maj^be considered as having cmiifbntly coni^ibwted to agricultural science by his agricul. 
tural chepiiiitry. The^ii habitants have been remarkable from the time ot tho Romans for their mildness 
and.complaccnry of temper, Urbanity, hoopiteittv. courteouso^s8, and liberality (F? axer’s ComwalL 1794t 
ff'organ'sComivaU,1810. Mai sAal's JtifvieWi 1817 Edtn Gaz oA/trfgtrf, 1829 ) 


1 Geographical Slate and Ctrcfmstances 

amute,akQ that of other peulniular situations Iving fsrto 

th« south and west. Inconstant as to wind and rain, and mild 
Oslo heat ind cold. Plants, shrubs, and even tlie most haidv 
trees on the sea coast, sustain muc h injury from the violence of 
the wisttrlY wind, and the salt spray of the sea, which it drives 
w ith gn u force Itcforc It , hem e i rops ot wheat and turnips 
have lieen totally destroyed After a storm, the plants tiive 
their roots ruucli tom, and their leaves sorroded and shrivelled 
as it scorched, and taste of a pungent saltness frees and 
shrubs bhnnk and lean away to Uie csstward, and appear aa if 
clipped by tlic gardciuPs shears The only shrub which seems 
to Mar theses air is the tainansk 
hu > JatL remarkably uncriual , ast ents luid descents follow In 
rspid sut cession, some hills very steep 
s Hi generally slaty and Inaiiiy , inised In a manner that ren 
ders It almost impossible to designate tlie bound irics and extent 
of p th 

JUtrieititi chiefly tin and copper, for the former Cornwall has 
been fimuus fioin the remotest antuiuity, os some think, from 
the days ot (he Phaiiicians 

2 Pt opi 1 1». 

Very niut h divided, sntMlivided, and vexatiously mtrrinlxod 
Fstste's fioin twenty bitcs to OOO acres, vtry few exceeding 
400f ]>er iniium Many gentlemen and iler|L,vinm iii this 
couiitv tiixupv thfir own esUtes and glebes, vml keep their 
grounds iii a vi ry sufierior stite of < ultivition 1 he iniiiagc 
tntiit ot great estates Is generilly given to nttormys 
/-ntHtlcd tittles was in hopes that 1 b ul liecn a singular 
siiirtrer in ( umHall, from Ih s kind of ihceptive tenure , it 
woulet then not have been worthy of notice , but In rov enrursians 
tbr )iii,h the county I have nut with lellow sufferers, tiid vvitli 
otiura who are likelv to become si. As such cases have oe 
curiid, and may occur agun, it beluves eviry mm v\ho is 
about to occupy a firm lor n term by li* se, to niikt emiinry 
wlictlier it lie en entailed estate or nut hec ausc the possessor 
having the power of ietting hir h Is own life only , m cist e»f his 
death, the occupier is lott entirely at tho mercy of Im sue 
cesMir {Worffttn's Surn.if,2“il ) 
vl Buddings 

Old fai ni houses of mud and thatch the lots or dlvisums con 
rist ol a kitchen, and an apartment dlgmhed v itli the nnne of 
pnrluur, but i ailed (provinc i iHy} the biL,lu r sub , a cell n , and 
unry room, but these latter an tio(]iienilv iincbr a b m to 
toof, the rooms very low, not ceilucl, and two bed chainlets 
over , the floors of Uio ehambe rs are of oak plank , the ground 
floor c irlh, llmt.«u>h, or flag stone 

1 he farm offii ts, built < f the same in itcnals, consisting of a 
bom, cow and ox sheds, and bog stus, stand ni contusion aboul 
Lilt clwillinK The inteiveniiii, and < iicumjacent {round is 
calleil the fbrn[iCT*s town place, for as to that csnintj i) i) pend 
B{,c, a regular t irin y anl, it is a eonvenieaice not often met w ith 
in any part of the county 

home good new farmeries erected centricnily on newly in 
closcai lands One tor foity six nc rc*s has a very ne it » lev ition 
( /Ig nil)), md tin plan ( //g 1117 ) < ontams a feeding place 
Into which tho (uniips aie carried (the <art leliig backed into 
It), and from wheuee the sheen and oxen are fed ( c) , place for a 
yoke of oxen (/•), either for scifling or winter fcoiding the oxtn 
are tieii to iwBts (cc) , there are irouglis for turnips (rf) , eril s, 
or rat ks for li ly or straw (r) lean lo, for store shttp {J), k in- 
to, u which half a soore sheep are kept to fatten, the number 


being completed again soon as any are sold (g) : fbdder hoiue, 
used as a bam (A) , open shed tor tools {i ) ; lionglng doon with 



bolt inside, and through which the fodder is handed to supply 

1117 



the c ittK, and is thug kept always dry (fc) , door and staircase^ 
leidmg up to the wool tbinibir (f) I he stairs r se quick, so 
IS to I c Cjuiie out of tlie way of the ox ibeding hi that side of the 
lie Use 

( ttages ** I had occasion oft a?', in mv dreary walks during 
mv survey, to take sliebc r ni some ol these mnw rable dwellings, 
and found tJic poor inh diitanis I usy in plnung their bowl^ 
crocks, and pans, to catch the water (luuring in at tho ro^ 
However, tlie meanest coUai,o generally h is that great Nource 
of (ciinfort, a {.arden, attached to it * Some very oonifintablo 
plans of lott ige-s, by Captain I’ensou of hthy, are described by 
the survi yor 

4 Orcufuition 

I arms fr>in three or four to throe or fbur hundred arm, 
■■luslly from 10/ to 5i)l a year Leases on rack-renbMl Arnu 
gv ntTally from fourteen to tw enty one years. > 

5 Jittpli mcnf>i ^ 

No county atfcmls a greatc'r viritfy of wheil and other rar« 

nages. Ihe harvest waggon (Jig 11 IS ) baa a lode before and 



behind, and la open in the middle , it carries about SlOO sheave 
of com W lien drawn bv horses, shofls are oupllrd , when by 
oxen, a pule An arch of tic irda ejez the hind wheels prevents 
the corn from bearing on tliem. 

fiHifn la another light useful carriage for carrying com 


and hay. It consists of a light, open , long body, borne upen two 
wheels , a railed arch / the wheels prevents the load from 
tH-arlng upon thtm, it will earrv ftroin 200 to 2/>0 sheaves 
hlch art sec ured by ropes, it Imving no slda or lades. 

A dtdgt fat com, hay, or faggots (^. 1119. a) , slide butt (b) j 
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STATISTICS OF AGEICULTU&E. 


Part IV. 


^Qarrr butt for earth or stones (c) , dunff*i>ois or diina pan 
Miera (</) fbr UunK or stemu , and iwimiera arlili hooks, for Ta^mot 
ttwid And sheofM cum (<’), are also In uso. 

Hex hand Oanuws and f;rass borrows ( 11^ ) are also 
used on a tevr famnis. 

1120 



The Ponilsh plough Is a srtnll swing jilough with -i stmight 
pit re of vrootl as i mould hoard 

Unrn htttdi for llireshing on are four or five nlsnks I'lld 
iirruss henmsj hut nlniut one third of an Inih 'isutuUr so th it 
the tom as it Is threshetl mii full through and not he I riilsrsr 
In m>ine placts whtat is st p irnu d from tin stiaw hj hi alnig it 
on a Imrrtl or mrlined itlme, usually 1 y vi ointri Fencts, gint 
rilty niadc of stun , or ratud lioiiks of stone, dm, and c irtli, 
EoinetJiiii9i iihtikoil 
(i A) able Land 

The pile/, or naki d otl, cnitivatnl on wt rn mU ground its 
straw \ery liiic, 'ukI n tkuiicd iic urly as t.uotl is h i> A qii intitv 
of potatoes ox]inrti d } early , but not enough ot u heat gi on n I n 
lioiiie cmuuriiptlon, , 

7 Gin\9 

1 hlefly neir towns and villiges, on sheltered slo)ics, and the 
untulUvated lands known os moors, downs, crufts, and w istcs, 
some meailows watered 

8 (ranlens. 

Lumtiio i to cottages snd farms, and better attended to thin 
in most c< untiesij orrhirds also attai hed to many f-irms 

P ff'Oodv and Plantations not abuiulunt 

10 Imptoofou 7 i/< 

Dr lining iirarlise'd to ti consider ihleextint, undone ortwi 
rx iinplLH of eiiibmking 

L he mantiino sitiiTtion of Cornwall preii nts the firmer with 
thne valuable manures fish, sea s-ind, and scs weed In some 
ye in the t irmcrs who live in the \ iciuitY of fishing towns h ivc 
an oiiiMrteinIty of huvin>{ the biiusid and sin ill | ilchnidw 
vhicn lieing decmtil unlit tur mirki t, hr rejeited mlcilled 
''roll , four cirt 1 iiuls eif twelve bushels are tonsulpred is the 
proper ^lantitv for an i« re 1 he usual mode ol m ii v tueiit 
is to bury the tfclt in a Pile of earth, deep Ai mgh to siiiirc it 
from dogs and hogs, aduing to the pile n siifheient 4uantltY >f 
sand, well mixing mid turning ill (o„eth<r after having I im 
some months Without this practice the fish w nild not dee ly 
sutlli lently for perhaps a jev or iwr Tin fish ere soni times 
used alone , thev Hrci,hen sprcid thinly ovyr the gro in 1 1 1 r< 
the iilough, and turned under furrow One pilch ird rut up 
small wid amply elress one square f lot of gieunel 

'1 he old salt whi h h m b s n use el to cure iht | il hard and 
judged to b^no longer tit for th it purpose, is ulv intake > isly 
SappUed for a barley or a turnip crop , twenty to tluriy buslicls 


per acre It Is commonly hand sowr. In the manner of com i 
and It should remain on the land five or six days beforo the Mted 
is sown It Is best adapted to light lands, i^rtieularly furae 
erops 1 wenty bushels per acre nave been strew eil over grass 
lands, and over a wheat croi>, in the month of Aiarcli, wltli 
evident lulvantHCC e 

Another artii le of manure olitainetl ftom this useful fish is 
the hquor which diaina from it while under the process of 
curing, consisting ol blood, Ivrine. and Moriie oil whu li escapes, 
ifid which U caught in pits, the diligent farmer nrts this 
away in c isks, for thp purpose of muring over and mixing with 
his piles of eai th and sancl, which It greatly enriches 
llirl IVC Stock. s 

Devonslure c ittJt prevail , but it Is only among the more en- 
lightened and spirited breeders that the gtiiuino Noith Devon 
are to l»e met w ith ( ows ore kept lu winter in sheds open to 
the s mill , one of which fur seven cows and a fatting call t /Ig. 
11^1 ) described by llie sin vp> or, contains i ribs for bay or straw 
111 winter, and liuim, vi tches, in summer (»), tioughs for 
tiimipv, potitnes, ( nhliogcs, Ac (I) , beds or ) latfi rii s tor the 
cows to st mil and he on (< )> guitiis sunk two or three Inilu's 
tonctivi the clung (d) , herd w i\ and leiding phec f ), dirk 
1 1 1 ( p for f ittmg a calt ( f ) , the nlv is on outside (g) fui a cow 
til it lias, or Is mar having, a calf She is not llcci up. 

1121 




d 

I 

e 

s' . 

H 

(f 

1 

1 


Pho rows arc tl d to posts Iiy means of i sti me chain and 
mj t, w hi h b> me ans 1 1 a r ng i uns on a h m, si ipTt 
Oaen vir> ^.uicriHv w rkedloth in pluut,h and cirt, shod 
m I r ikes, nul vt ki d m the liow 

Sleep I mived I rud t inihh lieecl loit among cresses 
// net i small body active br ed, well adapted to Hit hilly 
natuic « f tlic t uiita 

( tnnhhofT dwi\suhite a lonk side lri/>i hacked iiiinii), 
CTO s lie, 1 v tiM D \ in. Hullo k, iiid Tuiestir Iricd, histikeii 
ell length an I sh irpni , in I aUUd he uUh and depth, a 
mixture oft hints t and Hiifl Ik is aiuither vaiLety 
1 2 Pohtu at 1 ( onooiy 

Public T ad tele-ililv g>od, lanes lad Some traveller# 
wh) met Pirem, tie ripoitcr tnies:! hi would notice with 
lepreheiis on tlie siriw ti q s tbit tin t rmers Uv in so up of 
ll e < I leads, ind w I ich, tunctiilmg the deep ruts, endimger 
tl 1 r hi Ts< s g „s, and tl i ir own ni e ks 

W tnJiHiniii w some u1 woe II n i arpi*!#, and f aP‘ r '1 h® 


782(? The islands of JERSEY, GUERNSEY, ALDrUNFY, 'inrt SARK, whit h he in the Bay of St. 
Mithcl, anti lorm the nminnt of the am unt T>m hy ol Norminely, though iiTtu rally belonging to the < on- 
tinent of 1 ranee, have vet tor nine centurus bttn subjtct to the British (lovcnuncnt Ihe agntulfuie 
ot all ot thtm is iieaily tlie same , but we shall tullow the Reporter to the Bo.ml of Agiicultuie in ton- 
Bidenng hrst that of Jcrbcy, aiiel next (lUcruMV These islands .irt t hit lly rein irkable foi then breed of 
cattle, their parsnens, and the ikgiec ot perfection to whiefi in.iny p] nits ariivt in the open an, wlneh 
are kept in Engl tnel undei gl tas [Qnai/lt s Gnu i at / « w , fgr of tin ^ i; man hltfiuh^ ISIS ) 

7827 Jlbhfy, jQ, 080 acres of warm and nthcr inoi&t dnn.ito, dive rsihed soil, aiiel it itiirts (he soil is 
for the most part light, on griiiite or schistus, and there is sonii pe it and iiiaish No t alcarcous soil oi 
rocks; granite and gneiss oiiarries worked, and granite pill m of bitten feet in Uiigth t \ti icted W.Ttcr 
abounds, AndlieUcf is still entertamed in the cthcacy ol the divining rod lor diseuvenng springs 
Jk* 


i, Propel ty. 

Miiiutelv dmdtd, and mostly In the hand# of a resident 
yeomanry, home singular laws nnel e uatoms is to tenun s, -vs, 
for example, the Mrait Hgtuiger uni retratt •agwurnil otiJiKdal 
also the Icgltlmttioili of children net bom in wedlock, by the 
niarnnge m their p irents, as m Scotland, onet most other 
countf PS of Europe except Lngltuid. 

2 Buildings 

TlioM! of ull e hisses sulNtantiaHy 1 uilt of stofne, somctlme!i 
rmwh-rast, neatl> lined m imitation of sipiarcd si me Wen k 
Farm houses generally covered with th itch or ji intiles. C ot 
Sages generally of htonc, with a vine m tVont 

3. Occupation 

Farms small, suit hJets diminutive farmers firugal, and 
ibeir wives good managers, and ludustrlou!,. 

4 Jmpiemfinth, 

Plough with Wheels, resembling that of IIiQiirhirc , some 
ti nes drawn by two liulloe ks, and six or eight horses . a wrt 
of targe plough uwat for ploughing deep, for t arkne)ni, and 
held 111 pirtnmhii> by several f rmers , instances if this) luugh 
beuig drayirti by six ogen, and sixteen horses (p bi ) 

B. Enclosing 

Ffeldi vexy s<4& and Irrsgularly shaped, and the fimees of 
hlgb eartfiea fnopnds, often twelve feet wide le ist, and six 
ftrahlldlt, craWpM with a hedge, or tiinbtw tWM and poligrela 
^ Ardhle Ltmd* 

S«|l itfecii, xnd drw ploughing generally prgeuradi but no 
imm^wnevit in It n»agesj no naked fillowsa Iho spelt 
wheat (Tflticum SpAtakbere calltiabld tre1kai»,^umfHtnm trl 
tnalrs, beve linters intif rbtntlon t it Is sown to * I'to 

itueni short sUft straw, la dlfiiriilt to thresh, out never lodgta 
“ r ore grown by mrory farmer, and either by the spitele 


Fan 


ax 


of a gardeiurs raki, u ua'ly from north to south, wiinen 
then pritced with dibbles, and set fit te ms in lovs, at a 
ebstance of four iiirhei or five incbey from lein to b m in 
four, three, mil soimtimes in two tanks of beans, leaving 
inttrvaik of fve or six feet l> tween m h of the sown rows. 
In the use ot tie dibble, n| in eliop) mg the beinv, the 
wnrnrn have aewuired mi idtrd le, dcxtent) In niany m 
stane s, they are fbHovved by c hilelien, wiiei chop into e ith hole 
mule hy tb« dibble, after the bean, three er four p*^ >« the 
parsiup Heed is then sown, at the rate of one third to one sixth 
of I bushe 1 to the ae re ^ 

Ihe )vnrMii(p, not usually rel Is! cd i hew here as art artnie of 
himinn Jiioil, is fcvie lunsuined by all « lasses of people, it is 
witen with ni it. wil||f milk, luid uitli butter, but not, os is 
tht common moele of using it es human food in t iif^lantl, with 
salt hsh or, is in Iielami, togi rlur with peitatoes 

J le ni Kl UK st valiiiblt otiiplieatSoii ol this root is hog fetel 
olTieanimil li ‘ ‘ ^ 


Ing, at first it is glvei 


il In d raw bt ib , ifre rwaid# 


tMUMUt piiAbi e ibb^, and oce^onnlJy potatoes 

t. jietirt, tlivi 

11 achius, by iuwii» 


WbeU the ^ighing w'digglhg Is rompletid, ttwi In Id Is 
wc# hairawta , suolght Itocs are ihen drawn r * — 


Iwilod or steamed, .uid tin illv, lor a week or a fortnight with 
be Ml and oat meal A hog, treitesl ih this wav, is sulhc imly 
tatted tor kiihni, in about six weakv Its tlesli Is held superior 
to that ansiiib from any oUier food, and dots not waste m 
lKi»ltog 

Him rki are al#o fatted with ji irsiieps, in about three months , 
their lle-sh Is hero coiisidcTi.d of supn'lor 11 ivour to any other 
lawt, and eomiriandri, on liiat account, an ndelltloiial half- 
penny in the pound on the price To nilleh rows they are also 
usimiy given , on 11110(110*1 tiu cream oasinnes a >e low rolonr, 
by the ace null Is liereglvcu, itappean. l(i|iroporiuii tothe milkk 
to be more abundant lh m when Mie animal Is ktm on any 
other ff od whatever Whni the cow receives at the rate rif 
thirty five ]iound« per dsgr witli hay, seven quarts, ale mtdfcuie, 
of the milk produce •A.vtiiteen ouncifi ot butter vjt is generally 
alUiwol, tliot the flavour of the butter is suuendr to any oihtr 
proilticwd In winter. 

(•feta are sume>t|ines shut u)) with the hogs, to fkUen on 
pumepti wHjdi thev will «at few Pho root is also given 
lioiTiyl, and fiir a week hofori killing tney are ltd wltli oats or 
Imriiv only llorbet eat tldh root gre«edt>y , but hi Hits is and 
It L> novet ),lvtiii tliem, a- it u alleged) that when on this lucid. 


Book I. AGrAuLTURE OF NORTH WALES. 


«3rii ftre Iniurcd Aliflut Morlats, hones (tn not only 
oriKu’inlv ibU I'Ut thear lire tocWdeiod as the Icbt 

of ill looa, sti))etiar even to oat*. 

/ tifrrH a itmhI deal rultivatu). and round produrtlTP 

JJmu (o a modea^tc txtcnt • tm reporter nnild not hnd that 
tf c fViii.rfM>nb>corod6iiia«Mfcmpioyedfl5R!>uosiituU.»a.‘>rtlated 
in fiomt. botnnual workb A species ot C'>|k‘iu« (most likely 
( ircx arcnana) used htf twuUnK liitu halters and otla r ro|>esi 

7 (xrnss Lands ' • 

Of very limited estent. httt meadows very productive! 

8 hat dens and Ot chards . 

\ Pry jiroiluctive, and in fp,ner d carchillv attended to'' Cliaii 
moiitilie ptars 1irou{,ht to RTtat perfcttion, niid with h^attex, 
bu bs nf the OuimMY IIIVi (larsniii M ed, n d some Hum tr scids, 
stnt to the I ondon frultertrs and ukdsnnn 

Oiihanit ffenerallv attic hrd to ill 1 irnih Jtrsc v cid r in 
much esuem. and a prmclp d irtkk of rx|»ort Alost tt the 
firm houses hue Iiifte aiched doors, made widedi puri>os«. 
for Ihe passive of cidei caaLs \ volmhlc work on the. m 1 jtc * 
ot I ulcr by the Iltv F !.« ( onteiir, i ntillul 4/r*i;u ft* / / t «/- 
tun (/f» i* trnmts, Jem v, ISOti J he pomerll, lainnie, noir (oit, 
and nmer, tht cidei applet at present in vogue 
*1 n oods and P/ntitatwns 

Vcr\ limited extent and the w ist« groiinil i htilc mon a«, 
only al out 3UU u( iit ut rocky suintmU ol hllU , these might lie 
lilHnled 

10 Imptovimeiifs 

No I ildrcous imniiret f mnd on nnv nf the 'Normin isl inds 
fica shells tried on clay with cn it pilvini .^c ind vii wcecU 
(imic, whcnteti icA) Irrlgitlon iiiastinpli in imi(r,piiit cu 
in the narre w valleys from unit uniniiTiori il Sen mi i hing 
in 111 nliics, and jellies and embank nientb projiU'icd, but 
nothing (lone 

11 i /Pi *'fOLl 

Aldtiinv cattle well Ifiioan Ihoitch there ein le no 
dnnIiC that the li cd was dinvid front the rciitu, i ms < cnti 
iicnt il c list, vet It is iic t known tli it in my ) irt c 1 it it presti t 
the imc biL (IbpiiscTvfd In ci|Uil | niiiv \c\t, piih i])s, 
to the poiseshi n ot i luie, the trcisnic highest In a Jets* mu m s 
(stiniitinn is his cow shi stems tile i irnstint ol p t of 
his il nughtH and allcntion tint attinticn she ccrtnniv th 
(■ines hut she ibsorhs it tc o esc liisui l> Ins h ir t lieiicils 
iinkmcilv his sheep most liibirai ly liit <n this uluh ed 
csw his fltctions irc riuttcd is I nnly istl tse ot ml islein 
Jh inun on the same aniin il It is true that iii suiniiur she 
mil 1 submit ti hi stikid tnthe gum d hut hvi nnd six times 
ill the day h«r stiiion w shifted Ju ninttr s) e i<. u irndy 
hi usQif by nigtil, md fed with the iruinis p rstiip V\hiii 
she c lives she is reg deni \i ith toist, nd with tl t nictir ol tl c 
Isl ind, cidci, to whleh pow leu cl H"^F.er is adcUd < nkl sfe 
U pii V uleduiH n tiipurluipitt m all 1 cr n itirst stis.thiie 
is no doubt hut ihil he would willingly bestow on her the 
ijiiintr vsenc e i f i i ic list If 

1 o gu ird the i urity of htr g< n al< gv, md to 1 1 _ , . 

from lemg conveyed to Lngl in 1, uncUr tie Mini I nec of 
•Tnsoy lows, hi has mvoked the niteifeiiii e if the nisid r 
It is! ifurr tin the 8ih c f Augii I, 17H ) m let of the si ms 
p ssed, by win h tlu illicit dim int i Jcisey <f cow, hciter, 

1 ilf,orbull Is iiTthil iteilimdir tl e pill i ty cf /HO lures, wiili 
the i irfiifuio or bolt and 1 11 kh A line c i i ttv luu s is d > 
inipc sed on even siilor on Ic ird.wh d isr i mfciin/f thi 
often pt. Ihe effenduig animal is to I e sliugbteied williout 


mercy on the tpot, and Its floJi dhtrlbuted amMC the MM* 
flit h inie art ot the States directs, that when, tiottie of ^ 
enumerated desc nit lorn are exported, a eavU^ttote at Ihev 
being natives ot the Maud is to accompany them* On the 
vessel » return, another cernneate la r«<iUiie-d, that the nauie 
identltnl nuiniitr, and no moie, have lieeii landed. 

'J here is. Indeed, at presc nt, little daiigu of the occurrence 
of that evil which Ibc Jmeyman «o much depracalcM, a« 
he wllSiot Hpecdlly become a convert to any heretical opiniena 
whii hTw o ay happen to hear from eu Englishman ; for 
in this, a Jn every thing else, it may be obaerved, that 
the rooted upbdona oF a people arc more powerful titan any 
law 

ihe oxen are ihstingui hed by rising to a stature end bnlk 
n uch Mipeil T to Uic ftin Ul IVrsuns who have not seen any 
otlier than Alclrrniv cow , would b* Bucnrliwd to wltnesa the 
sue iiiia nid by some oxen ot the tame breed, whltli may be 
keen ill the Jersey t irtx 

I lu object of the tlau i/ is butter the cows arc milked thrii a 
'a (lav fioic the imiidle of April to the niitldlp of duly, and 
twice 1 di dining the rest of the year, the milk ii In 
gla/icl enrihei wiie dishes till it thicwsup the errani,vrlii(h 
la set irattd, kept I \i or six divs, and then churned bv Itself, 
lliti riinem Iki is in not gentrrally cxpuittd. AfUerthe young 
LOW has I (lint a ciilf or two, it is sunit Hints slgniflcantt} n 
m liked, ‘ iu‘it/e nt bonni jievr I Iti^leterre and abe goua to 
the cow J >n ir 

XaUttJu itinta ft ha Jertfy eott t t\v rrjtorteroUfJrvcs, if the 
wlin (.ill be loniisud with ihiin bv anv, it will be by a hriHxl 
■ till kiioiin III tlie scuth, tlie Dunlop (in Ayrxlilrej cattle, 

'' ss litweeii ll e short hoi mil iiul the Aldeniey 
S/i ep a lad shoiildirisl eoirsc Imned breed, small homcel* 
md let ween n 1 lark aid blown culiur, largest flock In the 
isliud fed tv ' weight ot circ isx fifty twiinds. In the winter 
niinv pm h Irom wmt, md m my bv dogs 
U ran a 11 irdy small I rce-il, veiv ill treaied. 

S/M M , vil lie, long kggi I, tia]/ eareel 

i *< ire I lucked uhvr, when ihefc ilhcrs begin to drop, as a 
neasi rc of t onumy ind also to prevent the gra/liif/ ground 
* n iiijund it Is also ilu/iight i riHcf to the aniinnl 
t /i,c Its Here, is In France, the Jtrait de Cft/oruhter ts at- 
i hed to exxtniii rc sidenc is , hut not (xcIUhivelv, as apiieared 
lu 1 0 U\e rase i France, lu thohc held liy a noble tenure 
I'f t J hi tl ivour nf lersey horn y highly vaunted, i mbahly 
from tlie numeroits flowcilng plaiiU, Ic'gumes, firiut-ireea, gar- 
.11 plints left to SCI d, Stc , 

12 Pohticnl I ronotnf/ ^ 

Holds numerous, narrow, winding, mminf each other, and 
.mvcsjuintlv inliiriitL, flniikeil by nigli taniien feneis over- 
( ino] lid by tiies In rabiy weitl er tl^y are canalH of mud, 

1 wo I irts muting fiih otf ir on thi niivnu i/u ref eould not 
(lie or ihi uihir must hack till it reailud the iiearbst 
. Id, gateway, or sc me c t) er reeosn, to w hieh it in ght rctnat 
(luting the ) acHdge of tl e other 1 o this hltlc clieumstanctr in 
* mtcni d ecemniv, lucl the ihs| utes wl ith it cngtudtied, 
III y , ] Cl ha} s, in pari , 1 e attril uted the lemark ible profieirney 
ot t)i« fuse V I c I lilac t m svu ir iig 

tiiijt rfi//(vlew SI nil hoc t&, shoes, and c i.Rage exported ; 
lystii lishcry tu the eikt if the islind bugliith law aa Id 
1 itc ft exists 1 ut ns the ih)i r arc tiiv, il is not ncviKsary to 
n It. Dialect ot Jersey a corrupted I ruich, and a bad 


7828 Gi EB^s^Y A rncky liilly surface, of w hith 80(10 at res arc under cultivation , the climate rather 
inoifcttr than th it of Jcihox, atul tlio soil ^tnerillv light, on gianitc, gnetwf, or Bchibtua Ihc operative 
tlassts icfcLmbk those ol Lngl tnd more than those of Jersey 


Agi in Hurt much the Mine is m Tc r ey ( m rose r f ps tnucli 
cfitumcd Soim 1 ind m hanked md sol I with jhiu issun ot 
gcjvi rnnunt, and the ] lOclu^e o} ] Uid to mi| roving the u ula. 

i IK MIHK Iiuiniscv ( cicU in f iigii In iitM 

rcsjnt mere stout and i< irsi.Iy in icU tf in those <t Ft is 
Hic Ironl is wide, horns ducigint md ll i /Ir, hut not bn 

tiitlt, and In tire short homed breed, llu dew lip i also 
eoirsc and pend int I hey are de ji rhesttd, ind the carciss, 
cimipmdwith their neighhours, more Inilky lluir co-\l is 
also not so fine and the i uloinft, though virving ns m Jersey, 
on the whole appiar mere dirk ‘v nn^ hut not so many, 
are found cream coloured, nnd thf hregiT tnav mtilv he }ro 
noiinied more stout and hirdy In orte tesiieit, n similarity 
appears in the liest imiken m eaih Islind tliesi nieohsirved 
to have a yellow c iri It round the eye , the hide yt Uov/ish , ind, 
in p iifriciilir, tlie skin ot tl e l nl at Us extremity ajip irs ol a 
cUt p yellow, vpproni hlng an on ng» c oloi^ 1 he same i In nm 
Mlaiice has been since ob«rvwl tu exist In good milkers of < tber 
bricds, but in (luemsi V it I isr, op examination, this ji flow 
ness Is gcnirnl and strikiiig 1 he butter } rcKluied hy tl c milk 
of ( nh breed is also nihitally of arirh yillow toloiir 

As to tiic question of uqieru^ity between the cattle of eitlitr 
island, it Is settbd most dceldeitl> by the Inh ililtants of each, 
as may la supposed, In their own favour '1 ho people of Jersey 
have gone luiUiosl in sup]iort ot UieJr opinion. By the third 


?iiJon tf their law of 1780, respsTting mtfle, they expressly 
p) Iv otii fli» 111 *i U9 Uic same ncnaltiis and restriitMin on 
1 poitaliiii ut ( owfi, heifers, nnd bulU, Oft on inqmrutiuu from 
la ur into (luernstv, where nr.Hlinilar renlnc- 
rse cows hi VI ore isionally lion nniioned.^ tie 
I c twee 11 I ws of eaih hrenl, as milkirs, l«fdn to 
hic-h. III the } Ini e whi re it is made, inl^i( be an- 

til IIMtul 

Next it may be no lied, thit though Uie exportotlorf of 
t,ucmsey rows, lompircd with that ot ll>e same animals In 
lertv, IS not ixtciisjve, vet tbit their price in (juimsey le 
higher One was notiud fur whiih a farmer hadoiltonxla urlca 
of tl Iltv guincus, fur his own iisi , and had the ofler refused. 
As to ihe iin iliiy ot the t utter also, in each island, m ly M 
iihserved, that the pnfergnee Is usually given to thilt ut Ouem. 
set. III this ni tic 1 ^ indeed, in some degrtc the diffkrenoe may 
in c from the r dilieitiit prietiecs in the prociM of churning. 
Ihl^ ( reiin Is heie left unsk innitd, till the inllx becomes eoa- 

S ulited oil iht thud day ii ilk and in am are churned logo* 
icr Vk lltile attn lion his yet tieen given to the improve- 
mint of tl e brtid of i attle, as in Ji rstv . 

JiMih unproved under iTuf gnvenimciit of'blr John Dhyie. 
Bi u kv and i ills manuf k tiircd, and some spIrltH tlisUlkcr^ lucli 
toi mei ly fquufl lU w ay into England under the naiueuf Flrench 
brandy. 


Sect. II. jlgricultural Survey of Walcsa n 

7829 A fully fnovntainons miface of 5,2(1^900 acresi vith a ckmatc roUlcr than that of England* and 

more moist in the proportion Bf thirty four^ the average nhinlior of the iiiihes of ram which falls In Wales, 
to twenty. two, the nnmhot for England llie soil is generally of an inferior dcbtnption, and the ^cat 
proportion of mountdinous suifoce is 0t only for pastursgo%ild idunting, Little lexertion waalnao^ in 
cultivation till the middle of the eighteenth century , from that pci lod to Hie present agrScult^e hasl^en 
gradually iinpro\ing A general view of it, as m IhOO, has been pulilisbed liy the Rev. vy. llavn of 
Montgomeryuhire^ whose work wo shall jadopt astfnr guide - ^ 

7830 NORTH WALESi L*l74,^J0acTos,chlcflyof mountainous surface, six -eoumies, Ipclinfmathe 
Ihlc of Angltscu Ihe climate hiinild and cold m elevated muatione, bi|t warmer in the *ale9 andltear 
the sea The son mooi v, coaixc, lla/cy, nnd otherwise unfavourable in most places, excepting ih the vaica 
on the banks of sticjms Mineijls Lliicfly co]>per, lead, nnd iron Ihc famous Mona and,JraTis Chopper 
punch in Angicsea have been wTorkci}. aincc 17t)^ * lead h ohtefly worked in niiitbhice EkdcRent slate 
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U found {n varioufl parts of Caernanronehire» and worked to a great extent, especially on Txml PenrhyrTa 
estate. Marble is worked m Anglesea, and limestone, freestone, and other stones and mimrals abound 
in diffbneut'places. 


1 . Pirn 


werty 
from tl 


thirty 14111111108 to 10,000/. The effect of the 

custom of unvekkliiil, vhith |irevsilnd all over Wales, was a too 
iiniiute dlnslon of |irepoity. Equality unrl poverty went hind 
in band# But when the custom was aliolishMl, and alF nation 
permitted, an accumUlallun of property was the nccesoary ton 
sequence, which became very prevalent In the two lost rentu 
ries and havina arrived at lU maximum rirly in the eiffh 
tiwnth century, it has, since that pirlod, shown some iitstan< cs 
of retroKradallon but siiUll vision and at i umulation uf estates 
will nnoirallv fluctuate Here ore petty lairds or tai kumen, 
as in Scotland and Ireland. 

Gentlemen of moderate Income, and rcsidinR in the country, 
transact the atf iin of their own « states 'i hose of ^rta er pro 
perty commit the whole tare of nuts, repair*., and rontiico. ot 
sale or purch Me, to the inana^ment of a^i ntK . w ho, in nc 
ral, ire |iersoiis well qiialihcd for the undertikuii,, hrouKht up 
solely to the business, iml make It a ]xiint of honour ind inte 
iprlti to do jastke to the lindlord, and a pontif (oiistieiiLc 
nut to oiqtrebs the tenant ^otne of the liwvcr afiLiits, h ivnif; 
bvthtlrown lniiiscri.tion iiul rapniti di-strcicd tin veiv t's 
tilee of iitiKatlnn in the }ioople, necessarily diinmislicd the nuiii- 
lur ot their successors 

Only two I npyho dtencments have liecn noth cd in the whole 
dlstru t All the other estates ire hchl t ithcr iiiedi itcly or iiii 
niedi ucW in cnpi/o of the king, by i kind of mixed tinur , lie 
tween the feudal and alJuilial, going undtr the common tpi el 
latmii of freehold 

2. Buildings 

‘'oini tine cattles. IS Powys Porirhvn, and f hirk Of firm 
eties, alsmt sevm in ten are in i very wr uhel stair , g d 
nt w ones In Anglesea, and Caeniarvonshirc, Flintsliire, and 
MerionethshirL. 

Ctittat,ea In these and other counties are triilv the hibit 
atlons ot w r< tchc’diuwi One smoky heirih (for it should ii it 
be stvled a kitr hen), and onr damp litter cell (tor it cuiiiut I e 
rallod a licdroom}, are frequently all the spue illottr I to a 
labourer, hia wife, and four or live children The consequences 
areulisious, filth, discsse, and, frniuintlv, lu mature drath 
and thev v ould ho more ohvlou , Imu not tiu so evils m il i ost 
unsubdushle vigour of < urLstltiitum to riuounter 1 “irct 
fourths of the sicUnis of ttve putiid fever iwrish in tht me 
phitic air rf tliise dwellings llowevir, m sonic ]iails, espe 
tiolly nonf lime works, mines, (oil era's, tt< , the ixuiiplc of 
one ni it cult igens follow etl by others Here\ t1 1 ir dweUiny,s 
a-e IVequi fitly white u adit d ■ their (hildrin are industrious 
In 1 ollct ting r lad inarMte, which is prosentd w itlnn i n h s ot 
loose stones, for the use ot their girduis These inmuiii., 
though trifling, ut* worthy of record, as they ire dcstnpliie of 
their geiier il ehiracten 

Some cvrcptioiiH In difii rent pi lei's, ind espec lallv on f oril 
Pinirhyns estiu J he reporter givis in exit Hint plan id a 
eotta„e for a cottige fartn, and ilso pi ms ol tannsot lUllen it 
sizes, adapted \f such i ott igcs 

^ Ira eotiagejarm houu (fig 1 1 /2 ) ( ontauis a kite ben (<iO*hed* 



TDonor parlour (A), pantry (c), bam floor (d), two biys (e mil 
fK c6w lunise (g), calving ydace and calf house (A), pigsty (t), 
and stalni (A) to girn t and hedruoms 

Ihie cottiigtjlirm for the same house and nine icres of I ind, 
contabiSM ven sinnll enclosures ( /ig 1121a) ineUiiline the eir 
den One fur ux acres, eoiituins six enclosures (b) iueiuuiiig 
the garden. 

3. Occupation 

Largeat farm of i nldvittble land about fiOO acres, on the 
mountains 1000 airea and upwards, at one shilling oi one 
ahllling and slx|ieni e per orri si/c on the Increuie, ind ad 
mittetf to be tavourahie to wealth liy the rep irter, wlio «lds, 
** yet that weilth should be valued, not in projuirt on to its 
national aggregate, or quantity In the abstract, but as it ts 
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widely and geaenilly dlffhwd. An knalcigy exlsta betwv n 
■nonopidy Ih all Its and a maoroceplinUuis eonhUtution, 
which never i an posacu the energy ot a body syma ctricalty 
Iprovortlonate ^ 

rarmers, properly lO called, are, as we may natuially ex 
uect them to be,,rath«r too tenacl ue uf old customs It Is, 
liowever, UUberal to chane them with obstinacy, in delaying 
Bra adnpnnn of peotCBdea improvmpentK , for, as It Is not all 
Hold ihatgUttdra, neitheriAeonehalfofthe |ia(ent InipIementR 
and machines, nor one tenth of the writings of vialunarv theo- 
rists, better Bion lumber and trash; lor which the farmer 
should not throw away his hard-earned money, before they 
ore put to tfaa test of experience, by tliose who have oiwlence 
•nov|{h to iNHlr dUapfJlittinent , and who, from the advantage 


of superior education, may be better quoli/bd to form a {udg^ 
mtnt of the uruliable efteota. hhow the farmers their true in- 
teriMt, and, tn general, their minds ace a« open to convictlun, 
ami as susceptible to reason, as any otfier class of mm what- 
eifcr 

I eaaea out of re|>nte It caiinol<be denied that leases have 
done good in Scotland VVe are, therefore, driven to the 
nccessi^ uf supposing, that tlie Scott h and Welsh tenantry 
are very ditfi: rent kinds of lieings '1 he ciTcumiiUnce that ren- 
ders tlie Welsh leases inettectual, is the want of capital , and 
wh It eiihatices the es I of thu want Is, the ignorance of many 
f irmi rs In tlie right appliiafion of what small t apitnl tliey have. 
Ity tilling too many acres, they, as well as the public, suffer 
loss III cierv acre Many a fanner, who1i.is means barely suf- 
Ik II 111 to ininige i farm of 00/ a ytar toleritbly well, Unnks 
a firm under llilU uc 1 lO/ lieiuath his notice, and grunting a 
leisi to sui.h a tenant, who has not one fourth uf the capital 
reqtii:>ite to tuny on impioscinents, would hepnposterous 
1 ord Peiirhyn cxecuuil dnlning, fences, ruids, and all kn- 
prosenient- rtijuisted by Ins Un inu, ind approve il of by bis 
agents, nt live pounds irar cent on their amount added to the 
rent 

4 ImpUmevts 

J he oijgiinl Welsh piniigl i clinnsr wooden fil ric , still in 
use 111 t -u rn irvorishirc, ind a fe plites m other counties, 
iliout Iftto, 1 inimas’s vineiy of the Urthentn introduced, 
an I niw f r nimon , Seotc h ]>loiigli now nerully known nnci 
aiinvc-d, the other iinpioveci miple merits trod by the 
am itours. 

'i irahle Land 

“ J hit I trine n. i on vert too much of the linds which were 
loriniry ii titla„t, into pi',luie, is hut i gicnmdliss c iiise ot 
ilu 11 1 aimers should, ind always w 1 1, consult their own 

inteiests, md uhethei the conversion c>t tl eir linds into 
iiI)i|L.eor Into pasime be found the most proht tide to tin m 
seUi , the s line wi I eventuuUy lie found most hem tidal also to 
the lullii ' 

ri ecom raised in North Wiles not iquil to its tonsiimp 
tin filliws ;,emril and defended Is necessary InAiqlcsei, 
a roiitiuiiif live whili ireps hi suiccsnoii, most of them 
barelv return the exjensts \cry Idle wht it grown, niiun 
corn cr p oit , ind mxt larUy Scaittlyans llax or hemp 
gr wn p itilocs 1 ckmn ng to 1 1 ( ome a g iieiil en p fhi the 
wh le the in inikeimiitof iral I e land wrote Ind, excel ling hy 
the innteuis ui pioi iictoi!, ■ 

<2 Glass 

I Old util id intrd fir till ig* Is commonly left too long in 
pistiire, by which neglc t if U oines n o<s , ind m some 
iTisliiices civeied wii'i ant 1 ills II hw hin siid if some 
incaclou luids m Hales, tbit i mm in ly n >w in them ill 
cli> end c irry home his day s work It ni(,ht 1 his in ly H|>i ear 
by) erbulu il I nt It is so 1 ir mu, th it in some meiiCows the 
mark of the sw ith never disaiq ears , and i mower in tv Ira ter* 
tail! c rii e ling follow id tlie same Inu, to i hill inch wridtli, for 
twenty or luiy number of vears I ack In siuh meadows, the 
troiil leef taking the hay foi,ither is the gii twerk of hin' t 
In the eastern narls ot the eonniiesof Denbigh, Flint, iiid 
Moiitgiincrv conslstiiiK of Hu must fertile v ih , thepnncipil 
ol leitof the firinei SIS t icon \erttheb hiy ind griss, as inueli 
IS J ussihlc, lilt > butte r and ehiesi 
In the hillv p irts ol the ifon named < ount cs, and in Angle 
bt I, Caern irv m, nd Me rvoiisdd, the ir peeuhir provin e is to 
rear cattle, to le sold lein to the eri/icrs ot other districts 
There are Ini few irres of lend tint will fntliii i ittli , the 
siU > c f the •se sim and V ymwy in Vic nmoulhstnre, the binki 
of the Dee in riiiitshire, and tlie v vie ot the Llwyd m Ihn 
Il ghshiic, are the prini ir il j I u es where ilie oostures atlurd 
suKicie nt niitiiment tor tint puri>ose 

7 Oaidmi •' 

Much wantt I fir the rottigcrs, especially in Ciernarson 
iiicl Meiionethshiri loo mam i>ror cottoeers hive not os 
much as i leek or i potaloe, except what Uiev eitherliegor 
hiiy In the gre iter part of tlie district, the plenliiig oforeh 
arcis would le the light a very wrong ap) In afioii of the sod. 
On the liordi rs of 1 nglind ire some oit h mis , and in plenti 
fill sc ITS, 1 tew farmers makr cither cider or perry foi their 
own lievcrige 

8 JVoods 

Has e III eii ihundant in f irmer times, especially In Angle ea , 
now verv sc irct thcie and in raern irvoiishire, more In Dai- 
l Igliihire, esfuii illy round ( hirk ( inHc, Wynnstay, hrthing, 

\ deot tlwsd, Vc bxlensivt young plantitlons ina/k m 
these coiinticH, cspe^illy at Wvnnsiay and Lord Penrhins. 
Agrcit deil of wcm , laiious young plantitlons in Mtri 
one thshirt, mil much timber, wual lands, and planta- 
tions 111 Monlgumer) shire, whicli will long be the best 
voo led I ounfy m North Walia. Prupnetoni planting 
upon a large bcale, aiicF lot Tiising trees from lAxl m 
tlnir own nurhirlen, formerly usfxl to (irhcure se stllngs 
of la th, fiiv, and pines, &t ftom Jutland ; but ow- 
ing to tlicir heating m close bundles, and oilrarwise 
dimaghif, upon the raid, not aliove one fourth, and fre- 
quenily not aliove one eighth of the number could he ex- 
iracted t ) grow. J hey are now more given lo em ourage 
nurserymen at home, and mirserim are acoordltigly esta- 
blishiMl in diff&ront parts of the dlbtriet. ** One and two 
vcir old heedlings of all sorts of forest trees, nearly os 
cheap ih in SccitlancL n-ckoning carriage, oneJ on« thou 
sand worth two ot theirs "* This u true when the tenclenuAS 
of seedlings, distance of carrlnge, and length of time, are oon- 
slderocl H ilhims, and other nurwrymen, Insiinr tret* uf 
their own giowth and planting for a number of years. 

^ Improvements. 

A marsh of 3000 at res in the southern comer of the Island 
of Anglesea atte mpted to be embanked in 1790. The embank- 
ment was bmuKht forward ftom botlvfddiM at the same time, 
and was intended to be Joined in the ndi^dlc of the marsh, 
where the forte the tide was greatest ; whep within about 
twenty roods of a tomplete luncticm, owing to some of the 
pmprieton withholding their dividends, the work was de- 
’ rartod, oftur expeiulutg nearly i«/)0u/ , and when a fow poonda 
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brcttl bwnii more or leu mixed with coene tone hain, called 
by the manufhi turem kemps, mnklne the urtlclc^n whltli they 
aii)war ot ntiuh leu vnlue The iliar iLterlhtIrs ot this lim.'ct 
are, larm weoUy clietlcii sihlte burnhy forcheids, white kus 
coveratl^ith wool, no tiorns, and a bro'id beiver llki tail 
Thw are very hardy, and comp yr lively tamp, lienjt not 
mu«h disiiob«d to rambk as most other wild sheep In Hhap., 
howeser, they are fir short of comiiart hjiTnnt-lry , and wtre 
this di-fert im}iroVQd by the care ana HtUmtltm of the ft - 
the breed would bo worthy of lielnj uno 
thrmighoat the prlnrlpahty They weljfh, when fit, 
to finirti^ pounds |>er quarter Ihe asera„i. of wool, bn lud 
inft the wIiul flock, is ten stone, of flftcLii pounds each, troin 
evorv 100 sheep 

Dit fourth kind Is thi blaik fared and £ne woollud sheep, 
brid on the Ixing Mountain, neir Welsh Pout, and on utiui 
hdls, on the borders ol i^nglaiul, in a line (roni thencL to 
Wrexham. 

The flivour of the mutton of the shoop f eding upon the 
llanymyneUh and Porthvwaen lime ritks h rLikoticd very 
delicious, by the nice paUted pupils ot Ihn h^l urem s hos* 
and their wool is as tint as any hi h iigUiid , that oi the Uvi 
land brml, iierlnps, excepted A per on m li cv llmg i) ruiiKh 
the i,uiiniry may observt sever il other kinds ot hhetp lung 
crossts from wine or other of the. above tour diatui t breeds 
but they are in geiicr it the offtprnig of ch nice, and instinct, 
without licing directed by any i liuice or svste in 

Ihe Mtrineis with their difrircait ctuhws, the J^cicestir, 
Downs, and others, bred by ainat iirs 

Ilonei In Anglesca, for w ant ot tenr cs, the horses, 'is will 
as the sheep, are loniiiionly httcicd \\ cn. cults ot the li st 
bliH|>ed lire d m cxistLiiie thus Altered as ^oin ss ihc\ nic 
weaned fioin their dams, and the pra tice iibCd from gc ncrat o i 
to goner itioii, their natnr il gilt and rhipc iniistmiest rilv lie 
ch iiiged, at length, into awkwardness and iki irnntv 1 w 
Ihiulish stallions have as yit lieen intr<Klu eel into the islanl 

Ithosethuthi ' 
lirmroving tlu nilive bleed 

In the ( ounty ot Afcinonydd, and the hilly pirt-. of M nit 
ffomeryshire, OToat inirnhcrs of |tt>riies, coiiiinonlv e illcd . _. 
hiis, arc reana 1 licy are exceedingly Ii irdv, hiiiuig, during 
winter 'ls wall as suinincr, only the rangi or the h Ms, from 
whence tliey hic never liruuglit down until they ire tline vi ii 
old, and (it for sale What has t iidtisl to, a id will jn time 
de.troc,tl\c shape and good qualities oi this hirely rue, is, 
that m Uie pmpigation oi tlieir siiecies they are leU entirely to 
chance and in tine t 

They lire iliisen from the hilli to fun, like floiks of w Id 
■lieep , end the place of sale exlnbits, in sime di giee, an iin 

e ulnc lire, wh^o in inliood siitl pony hood c Irive f>r the iie 
ry. Vrhen a enipm in has fixed upon his then e itadistnui, 
the wrihtlor, iM.ing.gi'ntrilly the belle i s sen ml, ru lies iiiti 
themlelKtol the lieru, tiid seizes the selecled animal, win h. 
neveir before touched bv human hand, strug(,U 
might to evtrie ile itself and in so ,.l | i. . ul ii . — . , 

liotli have tumbled ilqisy vy fr iin the siimnfiit ol i steep 

hill down Inti a river hncith the hlpixl still coniiiui n^ hi 
gmsp, and the quadruped disd'uning liiiu Iv to submit 
Anothe'T I reel, somewhat lirger than these, and nrubibly 
raUtid by a » lies of crossing between the f nglish at a the na 
^ees, arc hardy, handsome, end « x ecdingly ac tiie Senne ut 
'I fir the P , lm‘. ‘ ■ ’ ’ . 

‘ Ihcyw ad mdek 

nth tlu (,reit s ilitv, 

and without 4 ,iTing their nders, wh » h ive in «e fool bar liuess 
than hum initi, the troul le of til gl ting i 1 e larger kind ot 
tliern isetceedmgly will idip'td t rthc t iTn,on sin ill or sliep 
mount nnous tanns w he n tin great stnngth iiid loggisliuss 
ot the hi IVY kind ot horses u oidd he « „u„i usiy ini q ) hod 
The vales <if Montf uintrYshire h lee lung b -en n itid t >r in 
ezeelUut breed Some attribute thib siiperionrv to a stud of 
hjrses kept by Oueun 1 h/abith at Park, ne ir ( acr Sws. In the 
hi vem vale, anel to others brouuht into this p ut of the count ly 
from Riiain by Ibdiert Lari of Shrewsbury 
(jcnrlemen ui most inris of rtic d stmt, and firmtrs in the 
■vales ot the lb e*e count’es 1 oi dering on Lm,! ind have t r some 
time furnished IhemseUeS w ith exc lleiit diaught hoi es, lith 
for the coach and the waggon, which, when the inuk ts m 
open, art sold In gnat numlMrs J hey are gmiriHv either 
black e>r I av, strong, ae tivt , well ni ide, and rnc esiirc irutn lit 
tocn to sixteen hands high 

A custom, very Injunuus to the growth, afn ngth, and sound 
ness of hones, pros uils ovt r the greatest part of ti c six counties , 
that la, working them too yuun„, whi n their boncYi liaie not it 
lAhiisl flntmeM from their e ai tilaginoiis stnti , nor tlu ii powi t 
of elaatnity, contraction, and extension, which Is mets iry to 
endure exertion and labrur Instmees hav», howtecr, oe 
tunred of hones bung workivl from two to twenty ye irs cld, 
without any apparent detriment Mvlng a ellmlnuii m ot their 
natural sizar 

" 1 he predilection which fhrraera manifest In favoui of horsi 
teams may, in time, resluie the nation in itie diUmma ut en 
■etiftg a law to re|H.aI the Mosaic law, and enjoin the i h 
eatable " 

Tevuler flirre, bruliied with mallets or ground in mlllsprccted 
fbrthe puriKxie, wo. torniirly a great artu lu ot fiMlder in the 
600111114 of Anglcse i and Tat marvon Farmers wi re then ac 
LUstomed to sow fiirre for their hones, and soiiii times to let the 
crop at a certain price per acre, which was frciiuentiv i mud to 
butter than a crop of wheat j but Ceres at li. igtli iieenis to 


have grown ashamed of such hiisbnmlry, and the lands are in 
geiieril converted te'bear more uheful croiM , * 

// wjr The original Welsh breed had sniall o its, which, 
probaldy by a erOns with the Uerkdilrcs, produced theidoholi* 
cirud hogb, which wen lately general throygh the country, 
i liiy are slow feeders, and the ref ring of Wicm is now ution the 
decline, and giving place to that ot more improved breedb, espos 
dally llerkshire 0 

lia.a 1 he antient Welsh he'd piese bidustrinns bisects 
in gn at veneration, and hdieml thnn to he of Paradisiacal 
origin ■ {WaUim's I WtUhev, y V64 ) For this reason Uitir 
pnests taught that the c banting « f in iss was not OLcqitable to 
the li ity unless the lighted ta|»er<i were inatle of thcis wax. 
Out of ineir dulc t stoies they brewed tiKir national liquor, 
iiuthoglin, or the medicinal licverage 
Ulun the eoiiidiy was almost one continued wilttomesa, 
alnifist every hollow oak was an apiary I heir nests 011 the 
w iht a were the propirty ot the lonLs ot the so I, and renUd by 
some of tiuir las als On fiec hold laiuls they were claimed hy 
piopriitois J h( discoverer rf a swarm was 


( ifid bus, and oiu pinny and a dinner, or in lii 
wliol of the w IX, li they wen of the wild isce. 
a tiee iqion anolher person's prrp rti, 

Lint ic eel the tull 

J li speetive prices of dltferint swarms wexe oscer- 
1 1 *N law 

we re konod of Aill value by the first of Au* 
misi, such as sw.irme 1 »• r tint duy were not lalued above 
toiiii f n P until till t II jwitig ^ I ly 

111 f iim|i inson wiih the jinee of other articles at the time 
le M el h Iiws weii fin in rl, b rs si om to 1 avt been very dear, 
rid ton I iiiintlv snu 1 , hut the jirice sit upon them by law 
asinudi dove the red pnci meumtnirc lietwcin huitr ami 
‘Ikr I I IS w IS OH log to I he veiier itioii tliev wi r» held 111 hy 
le It it iture mil mUm'ed to di ti r the sul jei t fiom ollend- 
ig ig I list tlu sfi iilesiiiak to present them As i conlirm- 
uu ut this op iilon, every thing th it h long^sl to Ixhs had its 
liu cvnggiialed in law, eiin a bei hive was appraised at 
10 sti Mings, when n new plough without irons was v ilueolunly 
twop me. a cow tirlv ti.,ht pence, a y tailing calf fourteen 
ni I , and a uc kling 1 air one ( en ly 

1 he Racriil e^kim In which bees wire held at length declln* 
ing, a| I triis wen ulu ills ic'diircd to their piiseiit ti uiits. of 
ler Kowever, m vci il jKisuns still exiciatc the imf iuq 
it ill po III,, ot thi ir be s trr iiion a but will nevi rthelcss 
Ut ihi II lilt Ipi one hdf slurc ol tl i Vnmev and wax when 
tl ly art kilUcI aniiudlv m aiitimm, md the whole llvi stock 
to Iti I aited iq 1 1 ly U I ween them it the cud ot the fourtli 


when s]»irlt ind hinr liei ime more 
It } liii^ dec lined, and lies wiie nc 


iluaiKst md most ] > vnti I, me ms c>t indulging in that wl uh 
min in ill lei's and icuiilri s, his cotisdirid the snmmum 
' ziibiii ot etqoyiiu nt — Intuxu itioii , an (n)owncnt uhu 1 ,\vlu- 
litr. With Nuih, It I e pruiurtd I git rnatilv from that *' ti in 
vciiidant I pioi wim , with tlie imetuan Iiidians, iVoin 
ivci or, with tlu links, fiom opium, his these ulvintogm 
over lii iiiieis, lii li ills mire J edi ite and I 
tl u It IS witlim the reach ot e 

VC It to the luM md tint for tlie en|oyinent oi it no man is 
M *d hy his n Ighluiur 

11 Pohtiral Fcommy 

in itimproicin nisliacel) en made in the roads and hrldgea 
of 1 It VI ais,csp cull) L v Ixnd 1 tinh n, Wynn, Afiidoeka, and 
?ovc rum nt, ur dcr ihc cfir m ii ip ol 1 eltoni I’n viuusly lo the 
year 17S5, il e inniiil ixjcri «t Jalis troin lord i'mrhyii’a 
.pinmes it liilawen did not ixretd lOtHllons, which, owing 
In the iiig.,uln t.s of the und wen e inviied from ihi q 1 an It's 
to the p irl i distant c of six miles, in i annitTs r n hors s b 11 ks. 
Ills lordship iuriiii d a new r<>ad, whiiii g i\e iiiimudinteem| Iny 
ibout 1^1) 1 mad whiH.lt d 1 arl and w igg ns md tioiii the 
iiircslcixiiiulLcltlii rn id lime miles f rlhcrtot spelt roig, 
n ngli L intltr'inc u anrl the rniii iniie inti nor of 'snu vc'nn, it 
s own I x]>tns« , the whole trac t hting his i lopc riv he in- 
case of the slate trade i aused hi luntslup atui wnreU lu have 
i irun rallw ly, the kngih of six luiUs, flom Ihilawen qiionus 
to I ort I'lnrhyn 

I he ehaiii bridge erec ted across the Afenal by Teltorri is one 
oF the most extraordinary woika ol thu kiiiil in uxialenee. 

Of canals tJiere arc si v ril, with stiiju nilous aqnecluc tx and 
nidges 1 he aqucxiuct ol the Ellesmere 1 imal, thrown over the 
Ke, IS the hist in h urope It was cqientd in hiovenibwr lS/1 1 
Mumtjiui IKS t hietly blue t loth, blankttN, tlHiiiu Is, and \\ elsh 
lUuni. nr cottons Hit best Welsh flannels inaniituetured in 
ill iiigomervshiii APclHh tinnnels made nnre the time of 
lames the I irst Itve the waryi of lle-CLL wool, amt tlu ■woot a 
nixtiire ot um third or one half ot W 1 Ish woed Knitung 
,t likings amfr caps vm gciural among thetemalcii ut e'uttngCs 
mil small f irms Argillareous seliisiun is lonverted into slatei 
For the roofing of houses and other inirfioscs, to a very great 
'mount witlun tins district ** 

i'yroligncouH acid extracted from bnishwocxl, at Hqie in 
Ilintshire, tor the use ot cotton dyers A varietv of other 
I faeturea to a tnuderate exttut. beverol agricultural so« 
cieties 


7631 SOUTH WALE& Six countici, and somp iskts, comprising together 2,470,400 acres of htUy 
And mountainous surface; generally of a salubrious tliinate, cold on thcdimountains , but, on the whole, 
more temtwate than the nir ot North ^^alei» The soil argillateous red loam, or calcareous, but gCMic. 
rally rich m the vales and deciivitioe O^miiicrals there is abundance of iron, coal, hinc, and a good deal 
of lead. 


1. Property tttd J^tldtngs 

Ax In North Wales. In South Wain the custom of wlilte 
WashiiUi cettiigM 1* prevshnt In blamorganidiire, not 
only ths ifiaiA* and outmde of houses, hut barns and siables 
'Nils Of yanls and gardens, the ttmie lianks of qiiicloii't 
even ^lilary stones of large dlniuubiuiib, JuiUdC 


Idoeks, &c. near the houses, are wlilte* washed Tills practlca 
IS iractal to a ■very remote antuiuity. Dioilonis Siculus b 
qiioUHl os inc'niloning tb« BiitisA ciiMoin of whitu-wrishlng 
liiiuscs (iLntknneii’B MMb are disUngunl table from cottages, 
not only hy UvAr'si/e and plans, but also hy their colours. In 
Olumorg imldie gentlemen tnlx oelim with uino, to tnokv theb 
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AGRlftULTURE OF SOUTH WALES. 


iCAts of leabclla yoUow*” Ih rtic north pF Pembrokedilrc, tec. 
iRS h r*«n«d. ttH{ ootingiM areof ater> din«y oolomr, 
unit Kcntlihu-n^ houaes arc whits wastird . the maxim h - not 
f 0 I c whhi ftie lowar dasaes ok ; npt to coincide with the rulgar 
In thslr practices 

2 VQCupattoit ^ 

1 arms of all urea . two mountain f tnu' of 1400 acres cwh , 
ccnei^ run firom tlinrtv to one hundted acres, nviroKe or the 
distnct Wtaeen hfty iwl bixty aiTes In il» uplands rearlWfr 
of stoc k lb tho mam ob)eot«vrUhout noglccttnit the produce of 
lilt daory , wblkitthey lind innvenM!ni.e, though wiUioiit piobt, 
111 «Lsc inly and prec inouh tllluKe In llu. lou lands, %: moist 
lonins, Lsptcially ui tho more humul cbmature ot tht western 
couiitu's, i^ra/intt is conbidered, and geneially ztcoiumended, as 
ilii* most iirofitablei 

LTpoii an avtir^e of the whole, the district m ly lie s-id to 
be oliuplrtl m that kmd of sjsiem tailed mi\td hushai Jrv. 
breeding, diUrjliig, and tillage , var>inK m tht pro|i^“ - .. 
ca h In diffmnt place*, according to the impmousiiM of 
existing tirtuinstbiites, which will bo heieafltr more liilly et- 
plaineil „ „ . 

I armert miy !« clisswl is propnolors Farnnng a part of rhtir 
own estates, Bmiill pniiirlctors or ycouicn, fanueis ol the old 
bthoul, and book firinen 

“ UiMikfinmtt, the lernllsts of Marshil, ire those win 
know agrifiilture only by reading alwnit it. llieory is Uiti 
« fliu ulliii, tis tlity gencnilly grow tired btloit lhe> an 
iiini h acquainted wltli praitlr. Iht priutii-i of iht toumry 
tl ly toim, to r»sidi In is all wrong, and the inh ihitaiits ill 
aav iges Ihey bring ploughs and ploughnnn generally truin 
1 distance, and when thi iii'istv.rs itliri., the pi lUghnuii re 
turn and the ploiiglis an. laid aside Ihty hold tlicfaiiniTs 
f f till old sihoul as thtv cdl them, in hovuugn contempt, 
w ho bi return derld* thi ir pu* rihlits, and, ni thtir ow ii quaint 
phiasL, style thm niLlUrtual ulttnipts to I'st il lis>h a sysUiii of 
itnpruted agr luhan ‘ « flush in l/u. j / /« * 1 lies do c» nsidc r 
alilt g m I in the vicinity they dwell in I v t mploylng lalionrers , 
and by ihur iniiiorieil iinplenicnls they < yen the lyes of me 
ih lines Most 111 the harm they do is to then stlies Ihty 
injun. others inoslly ly an ixorhitant idv imc in tlw wagis tf 
Bcrv lilts, ispccnlly cl such %sprt.Uncl tohe liimbiilms ibtj 

f ivt duulilc the wages that the old cstiblishid firnurs in the 
cbt ciiltivited counties, Sniop or Iltrifoitl, &t will give 
1 hi V hace gcni rally \tiy cxaltisl notions of the vilut ot lind, 
and the po vers of soil I hey re id ot the high returns of c tops 
In I,rigl/uid or elsewhere, and caUiilKte rl crojiiicn the viluc 
(if laiiit in the uplands ot Waleis, wbuh if tlnW n ire lai n to 
let, inakM it cxlreinely ililliiiilt to deal with tlum Jhcir 
o|lni in ot m inure di iwmU on the liwk they hivt rend I si 
Ji JtUiTi lull is their t ivoiinn luih r, scil ri qiiiies nothing 
but p uughirig and bUmiig With A /iwie m <»<* / tAmg with 
Ins brother il only a few miles dislaut, nnd on tJi kiinl 

rif soil, /line; u mOnUtf ' 

I /wplumnfi 

Ihe Welsli plough is In coinmoniise, and pc rhnps a more 
nwiruard, iinine inng tool is not to 1 1 1 und in iiiv tiviUsed 
country it is net < ilcululcsl to cut a Inrrow, lut ti teir It 
open by iiitin force ihe share n like a I irge wedge, Uic 
coulter enmes lx fore tlie point of the slim someUnitfs, and 
snincllnies stinds ihc ve it the * irih bo ml Is i thinj nevtr 
thought of, but a stir k (a liedge stake or in> thing) is f estenc d 
troiii thi right side of the he il ot the' sh m , md « xt mis to the 
hind part cn tht plou h thia in inlwidisl t > turn the furrow, 
which It somi times pirturms, md soim tunes not, so that a 
liiUl 1 loLghed with this iniehme looks as It a drove of swine 
had heeii mulling it 

ihe llother uii and other Improved ploughs are in use 
among llie iiropm tor ind bo k taiineas and th» Sioltb ) lough 
Is coming into very genii'll use \ li nilem ui, a niv il olhc ei, 
ill t cudigaiishire, inircHluctd the light Uotlicram, and insisted 
cm Ids ploughmen using tlieni As Mion as he turni d his h u k, 
the new plcniglin were dismissed the stivlee, and the old one's 
Lrciught into the fic Id One dav. In a rsge, In ciinmitud the 
old to the flames, oriel set the iiew plouglis a going Alterwaids 
taking a ride to cool In i self, and returning, he found the new 
ploughs m tht diuh, anil old ploughs borrowed from the migh 
iiours at work the master itien thinking it useless to iierstsert, 
gave iqi the contest '* I have," slid he, " seen varioi^ kincis 
ot hum in beings, In ihfleront parts ot the f^lc be, Irom latitude 

1 to latituilo fifty feur, but r obstinately lient on old 

lirai tices as the Welsh. ' 

II lewis, tsq, of Gallt y Gog near raermirthcn, being 
equally unsuceesMiil In elte cling a revolution at once, tried tlie 
plan altering the old ploughs in a slight degree, and hopes by 
one alteration alter another, at length to transform llieni biio 
JLothtrani ploughs “ unawares to Ills sturdy ]iloughincn ' 

Wagg nit and t himay two and Ihre’O horsi cuts are in gtmeral 
use, irmost every farmer of forty pounds a year iCTt has a 
waggon Mngle horse carts gain ground butftlow ly . i he^ei e 
intriKlueed into the vale ot l^wv.sevcrul years a go, by Lord Ho 
bert bej niour , into Cavdigaiibhbe, hy the Iste ri^is Johni'S, 
Ksq , and into ilreckiKMkshirc, by Sir Edward Hamiltcm 
A hay rake, with the head fcwrmJng unwual angles with the 
handiu, is m use in (dainorgaiRhire, the only advantage m 
which Is said to lie that of not obliging the ruker to rtep hla 
foot backward at every reach. 

4 Arable Land , rm. 

In general wretchedly managed, especially the fallows. ITie 
reporter proiwises to send formers sons to Improved districts to 
serve apprentirouhlps, as better than examples set ' v strangers, 
which Inve been tried without imccess. A i*trkitic Iwid pro- 
pnetor brought what were eoi^dereil as enl^htencd nni 
W ScsotVmd Into bouth Wales | ^t as Hlwscl ym judl- 
cloutly observes, “ New practices hftmsUndry will be uiMt 
llkclV to succeed through the medluni of the lutives of the 
eouiitty. They have an unconquerable diMike to every thii^ 
tntroduced by strangm , and not without some reason, as m«t 
ot the people who have eoine Into this countrv t*'® 
lunglUb counties, and commenced farmeTH,wt'reln^dclrciim 
stances at the outset, and therefore have not succeeded In their 
^ettaklnga. and the natives, eager m iwrobate any thing 

!;sJi“SS;Si!iSSS±T,Z^ 


of a dlflbrent dcacrliitinn are fiwqi^tly ofltln (he dmmbwKv ef 
doing It, and, gcncraili, it can only tend tb hoaten their ietel 
failure Then the leaching of the natlveH, as rtfcmiuuntbnl 
above, would have a rnuiii superior efleet In estahPIhliiB th® 
doctrines of tiui new stliools, tliqn the IntrocUicdon or luici 
stringers Into tlic country 

I'te sand banks chocking tho progress of the tides Into a OjH 
tract in (ilamorganslure, In order to render them more Arm, 
they are luntiod with the loota of the sea mat weed Mrdndo 
arc nhrw) 'nie Hon f. ManacHI 1 albot hinds saob of hie to< 
nants, uhe^ i ats land in the ailjombig marsbeh, to give yenxly 
the labour of a day or nioic, in proponlon to his holding, as a 
kind of statute duty, tor the planting ot tlda reedt and exi<e- 
n< DCL has proceii Its good etfexts. 

5 I 

lly a toiwt map of the rhers of a district, with a scale of 
their fill in a given number ot furlongi or miles, and of die 
mountains from which the||dluw, and those distlii|imliiu<d by 
kinds ot qu illty coluiir>,’* a might give a fair tstlmntu 

4)1 the qiiaUty of tho soils aiiu gr lases of^thc reaiieetlvc vilbvs 
intenualbig that district, though Anomalies frequently form 
exeeplions In vallew as well as on sidelartd places 
Ihe iiricthe of fon(,mg jiabturcs, ■xlmost iwcnliar toCardl- 
ganshire, hiis titii vlrpidy nescnbid ('>S37 ) 1 here|Hir(t*r saw 
a plive tl at had Iiei n tc gged sue ctssively for suteen ytan , and 
itcorclini. to fhc ttiianPh inlonnxtion, was Improving annually. 

W hen i iml has lieen mowed too long, one year's fogging is sup- 
posed to recover it Monsv pasture's inr Ircineritcd ly h. it 
itq iMiihhes the •.oil with usd-, that bv this means are hUtTkred 
to riiien and ulied on ilie grouwl , and It is said that two yean* 
iojuhing w UI m over lands Ii t thorn lie eve r so run out bv tillage 
or mowing 1 ittle used to fiig will quit Iw that may be given 
them, and char a* ly tho snow with their fm to gvt at tl t few. 
i he fieUU projar to be kept In fog must lie ot a dry, sounds 
ind ( lost soil , the arLilIncemis rather than the sllh cons eurtha 
ihould prenrn 1 in it but nut so much as to be over ritentlvc of 
w,,ttr ^ 

Ihe htc Ihnmas Johnea, Fsq , of Hafod, obscives, “ Vog 
giiig IS gelling out of reiniic it must have orlglnatid in 
S-ince, ind w ant ol a summer slock of cattle " 

( lover IS crown In some few placi's lor seed, which is •'ep'sr- 
aled from tlie he uU in n common torn nnd, the upper niill- 
le I ling replaced lor a time with a squire piece of oik 
rurnislied with eight wmgs sliidded with nails on tlielr i pinr 
surtac^es 'i hi»A; spukcs, by their rapid motion, soon beat out 
Bie see d • 

8 Oaiddis 

On the rnniitlmc coul of South WilM generally #017 pro- 
dm live tliosc olAhe colt igtrs be tti r af tendoikgo thin m oihi r 
p iris of Ihe distriet , a pleabing mixture of flowers, Miiall Aiiiis, 
and vegitihles . 

Otrhai U m IladnorshiTe and Brecknockahire thrive well m 
the vnlbss, but men cspecnlly In the voles of Wjc and I 7 bk. 
Not muth cider made, except on the W>e. 

7 H oodh nud Plantations 

•* It apxc irs from old deeds, that estitos wen formerly fold 
It 111 Inferior nriet, m consec|uence of their being crowded 
with timber !l imes are now 1 hangc ri " # 

iluri aie 1 greit many oak woexis and ropplcea In hilly 
irta et the d strict, and many tlinviiig plant itions In escry 
irt of It It IS cilrul ited th it it m average six millions of 
ee- ire mimally plnnted , if t) in lie the fiet, It is prol/able 
lit ic iillw of them dtlier die or art doometl to c ome to nothing 
for at ih s r He, in hfly vcirs, tin re would l« 150 trtis for every 
lerc 111 South Wales, wbieli, nilded l« the old wood and coikm, 
would give 300 trees, or uiuugb to ruidtr the country one en- 

■ irt forest 

8 Imvi ovevicnts 

Numerous eiulosurcs have been made, and fencing, Omlning, 
ml, m some eist-s, watering inratllswl as In oilier rounties. 

I lure art tic irly 1 1,000 ac res of fen and sands on the rosst of 
( aidiganshirt, which are tonslcbrcd highly improvible, and 
vhiih It his b en itdllierent tiines in contemmatlon to tin- 
.luk Of one ot the worst parts ot ihii land, t)» liie agiUul- 
urlst Dr. Anderson, who was imich with Jolmes of Jlidod, 
aid he could make it carry wlieat in iive years. 

<7 LiVt Stock , , 

From inetovt records it appcirs that the colours of Welsh 
itlle were white, with red evr-, like the wild I reed atChil- 
Flngham (080 1 ), the y iPfAar to h ivt been m a wild state so 
ite ns tbe tune of king John J ho iiresoiit stock are of four 
kinds the CO il blocks of I’einbrok. shlie , Ihe brownish Mitks, 
or dark browns, of (jUmorgaii , Ihe black runts of Lardigan- 
shm, HemiutbenfchJre, nnd ihe western parts of the c ountlea 
ot Uroeem and Radnor, intiodiiccd 1 reeds, from Dereftu^litrc 
and *-hr ^sliire. Into the lastern and more urtilo parts of lire- 

ws arcTtuit^for lircedJng, and making bplter and skim-milk 
vheese Johnes baa provt'd, that at llafgd cheese mw »•« 
made at will •» nearly lescinbhng Parmesan, Stilton. Olou- 
cthter, cr C hosliire, that the dlfterenee cannot be perceived hy 
good lutlges, and that the whole mystcij conslsu in vailoui 
inoUca of [iroduc Ing it from llu milfc^ 

The •help of South W des are of four kinds mountaineers 
Glamorgin vale sheep, Glamorgan Down sheep, and craiaed 
id intermixed breeds. . .... , ^ .t 

Htuniaisuer* occupy the bills In the several countiea of Ihe 

difs^ yict* 

I he Glamorgan vale sheep Is the only br^ In Wales, not 
Introduced within memory of man, that plbducas tomUiig 

^0 Glamomnn Down sheep Is a heautllbl and exoeUent 
small breed Feeding upon the oldest and swee^ p^rsn 
of the limestone tract, their mutton la sutler in to 

most, and wiferior to none . their wool k of the short doUtlog 

■ ind, and fine «icv arc generally polled. 

Wirt craned and Memnxed brads many experimenta have 
Iwen tried within the lUsirict, and most ^bemeonfcs^lj 
without the expected *ucc^ ParUcuIar * 

their peculiar diseases, whIA continue Urthelr non^utlon, 
wheirw they aw removed The 11 AesloM t^may be con- 
sidered as the healthiest tor sheep wlihm the district, trat 
there the Imi^ed modem breeds havo brou^ with them 
the scab, the tooMot, the gogglo, maggolsj and a loi|g train 
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of dlacaies nertf hend of beftnre In WalMf these we to bo 
rankoil among the lirotita of commerce 
Uoratt t^hoBmanWelshineriimiorpalftejiarenowlnmanT 
porta Mony extinct they ate a p^y race, and may now and 
then he found In the hilly wollu or the Interior of the dUmet 
1 here wi re iormerly a rwy good breed erf hardy atrong pun h«, 
ht for riding and walking upon the farm, being a cr » between 
a good oliiea hurae and the amail merlina i aniTvery useful they 
were , but the brued haa almost been totAlly ntgWictI and 
lost fur they croea now too much with the large andrdiu&iiJr 
cart hofMia 

IOl PoUttcal Economy 

Iloatia os in North Wales, or wane Rood ploughs In use, 
o rharocterlatla both of their atate and ot tlie nature of tho 
niateri ila (,ood limestune, howtrer, in the roal di&trii ts,and 
especially In Ulamorganshire Manufaitures of woolbii In 
mmy nlacea and, owing to the abundant e of oak t oi sos many 
hldin tiinnod Potteries on a i^gge si ale nt Swan ea, Canlilf, 
and other placts I> rtcnsive Iron snd c al works, Inna works, 
and a slate tiiniry In I ardif,ansblre, &c ‘ 

iAe Luit nnut/aiu, illnie and iron combined, the stone of a 
bluish or greyish colour,) tliough found in in my parts oi 


Bngland, la nowhere to valuable aa thit at Ahorthaw Wlah 
burnt into lime. It M of a buff colour, the clMracttrhtlc, 46 * 
rordlng to the engineer Smeaton, of all llmea tectlng In water 
Lina limostone In all partu has a peculiarity of etraflflcatlon 
and uterlor character, ao tiiat a rork of iV^ay be known at a 
dial nice Ihe strata are ot vaiions thuaneM, from a few 
inches to a few feat , and those commonly separ ited liy a ftny 
inches thickness of marley Hay 1 > e ferruginous ingredient 
aA^nis to be concentrated in the Intericn part of each stratum , 
the outer sides thereof being more porons, and of a paler c olour 
In Inland placed tl e strata arc burnt altogether, thearglllaceaud 
os welliiB the ferruginous calc ite Here, at Aberthaw, or other 
maritime coasts the str ita t imbled down, wltl In reach of the 
tldca, are liruken and rolled about, iinlil they are reduced to 
rouii li d pebbles or n Hliilesi from a ibw ounews to many pout da 
weight and these consist only of the nucleus or kernel part, 
the more useless sliell being worn off I y the al ration of the 
tunous tides 1 hese rounded lias pelibles arc driven on slvore 
ui inexhaustil e nuaniities 

0 / fff, nctMural toct lira there are several that of ilreron 
instituted 111 175o, the earUcst in llntoin after tliat of bdin 
burgh 


Sect. III. Agricultural Surny of Scotland* 


78J2 The surface of this country is estimated at IS, 044,000 icrcs, m three natural divisions Tho first 
lies liorth of the chain of Highland 1 ikos, which streti hts from Murray to Mul', and consists of little else 
than drciry mountains and some moors the sicotul, or middle division, extt nds from this chain of lakes 
to the rivers horth and Clyde , it is mount iinous, but cultiv itcd in the villoys, and on the eastern shore 
to a considerable extent the remaining division is coveicd bv hills with sonic mountains, but tlinost 
every where cultivated or im[irov able, and highly favourable for most brinches of agriculture fhough 
Scotland, as elsewhere observed (7/0 \ wis far behind England in cultiv ition till the middle of the last 
century, it has now greatly outstrijiiicd that lountry, especially in arablt husbandry , 1 proof th it this 
IS the general o[iinion of enlightened men m-iy be dnhiced trom the notices ju>»t given ot tne I iiglish snd 
Welsh counties, in which it ippcars tint the impiovcmcnls intrcxineed or ittemptcd to be introduced on 
arable land are, with tew exceptions, the implements ind pnctiecs ot Scotlind In tlie nun igi nient of 
meadows or old pasture, Seotlind cannot be conspicuous, as thechmite is not n itur illy calculated for 
th It kind of husb indry ihcwintcrs arc too long and sc ven, ind the surface to > irrignhr Inregtrd 
to live stock, the palm ot improvement vvis till 1 itely boriic away bv hinglnid , but though theie is not 
that enthusiasm in ScviUind, nor such lirgi priced given tor eapi^vl spec inn ns, it may In safely asserted 
that breeding and feexiing ire conducted as system itie illy ind siuccscinlly the re is in Lngl ind We shall 

f hnccHt the different counties in the order of their pro\mntv, bignmingwith that eonf lining the raj itil 
t may be suhlcierit to mention here tint leases ire univcrsil in Scut) ind, gene tally for nineteen yc irs, 
often tor twenty sjne, sometimes foi fourteen, but seldom for a shorter period Iht i oor are supported by 
voluntary contributions at the church doois, though an a scssimiit on prupertv, n ill jiaid by the pio- 
pnetors and half by the tenants, may be in ide it necessary, which is not ge nc r illy the c ise Assc ssments 
lor the poor arc Lommon in the border counties ind the Lothians, md 01 e isioml assessments, imposed 
upon the same principle, arc resorted to 111 most of the ether lonnties V oluiitary eontiibutions arc 
found inadequate, except in the most tliinlj peopled distiicts It is therefore i great though common 
mistake invrngland, to suppose that tlieie ne no poor rites in Seolland, but they ire coinpantively 
tnodcrate, and will likely continue so while the power of assessment re minis with those (the lindeil pio- 
pnetois) who have to bear an eejual share of the burden with their ten ints It is line tint an essential 
distinction exists between the poor Jaws of 1 iigland and beotl ind iilhes were commuted for their 
value in land and land’s produce at an early period iven puish h is a scimolm istir, who is pud jointly 
by the propnetors and the fanners 1 here is a professorship of agru ulture in the Ldiiiburgh iJinverBity, 
ably filled by Dr Coventry, a mm of whom it nny be truly said, that he is universally estetmed and 
beluvnl Ihe bist aceount of the agriculture of the Scotch eouiUiis is to be found 111 lilaik’s edition of 
the /’rttor B)it Ldinbnrgh, 4to, 18-1 

78o3 MIDLOTHIAN, or LDINliUKGIISHlIir, contains 2"0,4f^l0 itres, one third hillj and inac- 
cessible to the plough, and two thirds in tillage, p isture,orwood llic store sheep t inning is jir utised on 
the hills, and a mixed aerie ulture on the low grounds (ucen erojjs md put does au extensively eulli- 
vated tor the fdtnburgh market, and most tenners are mote indebted to the, manure they receive in 
return, tliAi to tho soil, or their superior skill many ot them are townsmen, imateurs, and speeulatr 
cultivators The Dalkeitli Tarmeis’ Seie lety, erne ol the most useliil that has been formed, arid which 
still exists, belongs to this eounty , and in it dso was founded the British Wool boeiity, now extinct. 
A variety of iiiteiestmg inforinatioii respecting the progress of nnpiovenieiits in tins county, and in Last 
and West Lothian, will be found in Ituial ImvlUctums^ 8vo, by Georgo Kobertson, author of 
several county surveys, and whose personal knowledge extends from 17b>0 to the present time [Jiobett, 
soil's Suivcy^nO^ Ltlui Oax a6rie/gc</, 1829 ) 


1 Geograt htcal State anti Cn rumHanen 

Cl mute free m n vxtiwmc luatu or c i 1 h kii \ kcldom fills 
on til low yvrts of the cuiintiT) teior Dinniltr Jus 1 in 
thiw to ten niieks In i.4,lit y an tht grentest quintit; < t ram 
thdi f II In any year was 16 8 incl a,, incl the 1 ast quuntily 
9 b Sncbk'a 

Sill/ much ilWersified lands hanging to the north HlwRys 
tho mokt fertile 

Attn ru/« A bed of roal extends across tlie county frvin 
S W to N h frv m sev^n to eight inllfM in bre dth wcikcd 
fur two centuries Limebtonei frecstont , gran tv , and u h mtone 
very ibundont Millstones m tho parish ot Ptnnycuirk, also 
marble Some copper and iron ore, marl, and lasj urj lUbte!. 
on Artbur-aeflt 

ftatcr htreams Inconsiderable Fsk (1/«A, Gael ) the largest 
river, few tlsh from the rivers or streams, hut abundance horn 
the lirth or tea, a 
2. Properiyi 

Ahottt MO etlolss Intbe county, dlvklrd by (he reporteT Into 
■oven cfauiMis.iirat clao* firom k to KXK)/ or upwards fiilh 
rlaciS lOtV ABtt npwanls sixth cl jn>, least pro] t,Ttiea sevi nth 
ol«B, pro|iia(tlet at corporate todies lotal reiigU in 179d, 
191,0001 i Duke of Uuccleugli the first pru^ietor 
3 Buildings 

Mam gentlenien*i seats, and some fine rums of castles and 
xeUgfe^Jmse^ 


more strength, were 1 ul t into the wall from the foundatk 11 ; 
the wall tstli not tking more than iivuivctin hilglit Ojpo 
Ml 1 1 tl e I am ulix tl t st iblca ai d the 1 >rc, r row In use 
The St dll wen t tally without divi lun, and the h ini's fi>d 
III cooini I I ut the 11 t cattle less jiasM vi , uere laih ion 

I cd to ihtir stalR-s lie ioitij.es o uiiid ihi rimolning 
side 111 tit mid t cf ill lay the d it (.1 ill llnse building, 
wire nndt of turf and stone alurnatey, or wilh stoni, and 

I I ly for mortar the r If th itch, i r of thatc h and di ot (turf 
<rsods) inhrmixed 1 iiith|. di tails on tl Is subject will be 
tounil 111 R I tsaia Rurnl HeeolleUiut », p 70 

Kirniirlts now m the first style ot uominodlousncss An 
IX imjli g Mil of Gogail aiik farm 

t iririirly very iin in, now much imjvovf d Robi rt« 
SOI , in hb Rei Micltons, l1\cs a fignn. of a modern 1 oUii 111 
roitage In its last stage of reflmninit, which lb by ho mions 
InTlting 

farms vary fVom TOO to WI acres I armers divided Into 
thret. {lasHTs, sjieculdtors, lonverts from oihor irofisMons. 
Industrious I ilionrers who have acquired souit pToi 4 ;)rty , and 
farmer), sprung from farffiers 

Sjeculat a ' In the Immediate vicinity of the town' the 
piater |«rt of tht lands arec lUivated, net b\ actual firn ers, 
hut what may be mon prcnierh terrnetl siieiu'latoni in agrh ul 
tun, people Willi whom firming is but a seiaiulary oljHt; 
th Ir chid" cm|ilt yinent being still what was thilr origlDaf m o- 

tesMon,Bsbakir8, Inwcra, innketjiers, or someother disani't 

k mafnSf AS Is here calTiM, consisted fnrmcriv of a ocmpatlon, and who are oftener to lie found m their town 

Of low Uulldlnga, in theform of a siinarc om. side was oi f 11 I Higmgs, or in th ir coinpting hoqjieh, than In tl l midst of 

bgr Ah« master himself, whose hal nation was romposid ut their rariiu, atUniUtig to the operationssof husbandry Owe 


apartments, on an earthen floor, tinving a 
lo^qpnlnfl and a few diminutive lights On another aalt sto d 
whicli^the rooi tunbers, from the idea oi giving^ 


the! , . -r - 

certain cHm t, which the spec illations of this class proiluce, is, 
that the runt gf land is raised above its natural level tor, a^i 
I tiny have alwayo bome otlier buslncbS to Jive bv, tlMy are 
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11^ 


enal^ to *ilbrd more rent ; end In fitec give more than ftn 
ncftisl Aknuetf vAKwe eole dei»end«iKe Is upon but}i«ndrv,u 
alile to . -nhlle thdr exenions in agrtcultvre^ tho«^ in 


More need ftff weeding on the emble laiida oF this eoRntF OutA 
In those qf nny other in Stottand . su|ipesed flrom mere tewn 
ntanoxe being used. Tlie town manure conteins seeda 
brought In m»m the country iu hay and straw^ vMcn are oi 
rarious klnda » but chiefly wild muatanlf wild cadisbf decfc^ 


otlirr avoralloiu prevent them hrom Iwstowing. 


ISL 


pojfpjr* coin^-gmas, dec* 

Ltve Stock 


1 ho iwior bind In confiirmity to the soil, which Little attention was formerly psM to this depertment t but 

has undergone very little Mloration. and to the UliMte, wblebg, |t is nowcondneted on Improv* pnnelplM A great rtanT 
hnstwtiry Severn, seem adll to retain a fctr^ cows arelejd (u Edlnhurgli, and well kept as well es Judi* 

nirsof their IbriffelherB, and to live wd toff under th^me cloudy selectol See the art Dmrj, m iup. to Etm. Ant 
uncoii^taMoclrrumstai^M. Thdr housM are dump, dgWculfutr. (:rtdlowoyand Ayrshire cow* ptefcmd, and 

and dRnlauUve . their faro simple and limited , md Tlieir ciyd^ole horsei homt liuflWoes of the MytSm variety In- 
aboiirs hard and m oppremive But th^ have days rf m- trwhired by Gol Murray not supposed to turn to any edvan. 


I oppressive , 

y enjoy themselves at fairs and markets 
their marriage festivities are almost boundlebs, and theL 
funerals are pompous and ostentatious Ileligion n mointau “d 
ill all the austerity of (ilivor ( romwuli and the covenant 
These farmers are the only ones in a coiintv containing 
( ipitol to vn, who are likelv to lietter thilr condition Being 
iniireil to the practice of the most rigid ei onomy, they will, 
« lici> translated to a warmer climate and more ni il soil, very 
forcibly tecl a melioration in their circurnhtances. and if 
havi fortitude enouhli (as the first race of thtin generally will) 
to persi vm in their origin'll habits of frugal ity, they may, by 
dint of mere s wing, at the rite, perhnin, oftuo and a hall pur 


. by Cot Murray not supposed to turn to any advan- 
rageKeither as mllken, or for work, or the butcher, but form a 
variety in parks J.ord Morton subsequently Introdiirod the 
quagga (JS\iuus Oudgga)an his park at Morton Mali few the 
same purpose Bees a very pt^ar species of live stock with 
aU clawcs, 

n 3 Jtut al Econowv 

Well Riipplud with work people from the highlands and In- 
Iind With the exception of some firm servants In the imme- 
diate vicinity of k dud urgh, they arc, in general, orderly and 
mural C liildren taught ui thi parish schools , reading at one 
shilling ind fmr pence, writing and arithmetic at two bhillinga 
and uxpenLe jo-r quarter , Xjitln, ht in proportion *1 he cot- 
tagis of ploughmen consist g^trally of two rooms on t^ 
ground floor, with a nlgiityc, and 1 «M) square 3 aids, oruTAvam, 
of garden Moimd Tht furniture consLits of two btils, a few 


fa.nt yearly on their (apltal, acdimulad, in a lifetime, a sum 
thii innv la. evtiitmod consldcralile But thw tlinving state 
will only list during the first gentratlsn Thnr sonv ha 

!t deiicnils twilve pounds Jhe Sundays dri-ss of a young ploughman 

, *• I onslsts generally of a coat of blue tlotti, at five shillings and 

I lid Scoti h I lough, long and heivy, and drawn I v four or bixpi-ntc the >ard . vclvcrtt vist, corduroy breeclies. wliitc 
SIX honie* or oxen, and till ibout 17fjH, when Dm. fwiexe ind ,otton stockings, calf skin sliors with black silk shoe-knoli, 
Carl hht clwgjrmcn, rricd wheel pi iiighs of a li(,hter constiiic shirt with ruffli's at the breast, white mudin fringed cravat, 

mid a h It worth tight or ti n sbilUng* 1 he shot knots and 
ruffl s are, indeed, ratlitr uncemroon, but all tlie other artl- 
VI ry ninth III use 1 hty makt a very goixl appw- 
, . d even pay ntteniion to the fashion In thtir tn al they 
still live in miuh tht same simple way ax their forefatlars* 
OatiTital forms fht basis, or principal part of tbwr sustenance. 
They havt it ngularly to I rcaklast and to supi>er, made info 
pettier, whic li they cat with a hniaU huttfr niiJko 

*■ * ur tliey tat it in bread, m addfllon to their kale, a kind 


aft i\ ard Smills imprivwl uh 1 gh < line mlo nuticf Mo 
belts n mentions that Ihc olltn nc< it fanntrx wen vir 
gin* rally their own plough wrights, and m ikers if their o«i 
ji pltiiKiux of husliandri, with very little uss stance from th 
prof ssJ inal mer h itilc 1 hi sc im| Ii incuts wi rc indeed m uIl 
III a very (hini*y miniitr, but otlierwise sfnng and hanty 
enough riipv had all of them a sit of wnghts texis fir th 

purj ^e (Huntl Her Urrfi 1 m p S4 ) The 1 He Mr Ih m' ......... v .. .. ... — . 

Si tills, at On thill, mar kduiburgh, madt with hn own 1 and'. ol soun inadeof l)arle 3 broth, intermixed with greuu and rot- 
the lirst winnowing imehm used In thi J othi ins, from a herl* 1 o this they add at times potatoes, anil fish ofWiiiTcr- 


inixltl ol one importid finim lb Hand {Ibt I I 18 ) 

5 

^ commons or common litlds Hedges first planted about 

(1 Artihle 1 and 

U hill lid^ts, arc raised high, they should not lie laid ooiitli 
and north, as thi iron on the east side of such ndge Is t< 111 
nunlv found very defiittvc Iht same tiuiig lolds in tlic 
county ol Lane isUr 

7 Grafts 

\eiy little jiermancnt grass exclusive of iho lulls and moor 
lands Alluvial lands on the banks ot sire mis so li I Ic to 
immense llooils, brlngln^ down soil, Ac that If 111 grass it 
would often be much Injured, considered therefire mure 
protitible to keep tluiii iii com Iherc is son c verv pro 
due live mead iw land near FclinburL,h, irngntcd I y tl e w itcr 
Vhnli Hows from town, carrying al nj, w tli It n grit sod, &c 
The pr du ecf twclv rr iiltctn acres ol tins mead iw sold in 
182(1 lit an average ot 42/ per a rc part of u leached marly 
ffl/ , th( punhascT rutting iiid < arryiiig it olf, and incurring 
all other c hargi a This, ot course, is only lor one summer, but 
it w ill Meld tour or five c uttmgs dur iig tl at sea on, or rathcir 
lietween the end of soring and the Lcguinmh ot winter 

8 Gai dens and Orchards 

Ifcniy Prentice, who died ab(|ut 17R6, wax the first who cul 
iivited white piaa, itotatocs, turnips, and sundry other cull 
nnry plants, on in extensive sc ilc, for tlie Edinburgh market, 
about the jiiar 17 IG Bebro that period, the supjly was li 
mited to what could be earned 111 1 askcis his cart Ik mg tlie 


ent kind si Idom #hcat bread, and still more riroly buUhcr'i 
cat 1 Ills miKb of living, m which, although with no great 
iritly, there is always aliundinie ot fotMl« seems to be very 
..inform ihle to the tooturnl ronslltution of the pccqile, os they 
arc tounl to go through their ialwur withe ut feeling them- 
selves cppresseci, and enjoy a state of health whiih is vtry 
sold m hiierruptid At an average, tliey art not above two 
lass sick in a year 

W h It is al I ve stated refers chiefly to the condition of farm 
servants, w ho are liircid 1 y the year, and whose prmi qiol enti- 
pIcsiiHiit Is ilout tin horses, ui the fields, c« cm the road ^ 
Ihere is, however, anctlier class of work people attached to a 
firm, who urr hired I v tlie clai, or by the week, and vshoka 
njJuyracnt is iisoally m jobling about the barns, the iei^, 

■ the w Iter turrow 1 These are called 1 ibourerx, and in their 
elrcuinst nces ind mode of living there is a considerable 
dltlcnnce between them and the otlitrs. 

Alllumf,h Ihtlr wq.es are In general at a hlgl^ rate than 
Ihc himl xcTvanix, yet iliey make not xuch a gcxid appearonco 
jn (heir dress, nor are so will seen to In their victual*,** those 
7 hey arc generally, as we tenii Wtfrom hand U/ mouth, always in 
want, which seems to arise principally from (,ettliig their 
wb le w iges in inonev from week to w eek, whieh leads them 
rontinu illv to iniirkit, piovicling their daily austenanoe, a pro- 
rinre left geneiully to the charge ol Uicir wives, who, from this 
constant running about, get into habits of idlenev and want 
of attention to teat good housewifery which la tlir glory of 9 
decent cottagers wifi 

J he quantity ut coal vacd by the common Ubourers » about 
threi luurths of a ton for eath p^-'on to the fiiiml^ 


fret that appeared with kitchen stufl to the sireelx He even farmers about two tons, and to fti nilios of the l^gfiest ranfc 
r-d^ cucuniliers in the fields, but his cart load of tl«re met ii,out six ions The price at tlic pit is from five sMUlugt 
with solittle sde, aaiiot to emourogoarepeution I hough „ upven and nznence the ton, according to its vicinity to 
be died a pensioner on the poor's tiinds of thi i anongole, his Ldinl urgh 

name deserves to be noticed with rexiiecl, not only us having gyeh wax the xtate of dungs m 1795 Now {18'50), at iho 
Intrcntoced several of our best vegetables into cultivation, but distuicc ot hvo and thirty years, they are doublliss nialerlaJly 
trom his practice os a cultivator, which was sinnted and Judi altered The use of whialcn bread b general , but< hei a meat 


cioux, however little it turned out to his own occoniit 
S/i an-Acerfr* About ifOO acres on the banks ot tht tsk, and 
chiefly near Roxlin Crop conunutd on the same ground 
without end , but digging down and re plan||iig every fourth 
^ar To rhan^ eveiy twenty or thirty yt are esteemed a bettor 


much mi re common, and cottages more cominodioU* 

34 FoliUcal hronomy 

Hoods so bad |rrevinusl> to 1714, that wlicol carriages for the 
purposes of agriculture were very lilUe used, even till 17G0 
hay and straw carried to hdinbuigh on horseback, and tl ci 

Jlafry, ftnd'hotwnUs'M hlV fmemton, fiMn<^'''niid'dciwilji!d* 

Ihe ^thouse* heated attain Mawr was a I anenshire to iW 

nun, and ^crly gar.^er tmd sA^ardJo the Lari of Aber„ ,*Sl"b(^ 


tn-actice 


a to nursery WO acres Mawer x hothouses at 


tom He was an excellent gardener and farmer , a man of 
'W general information, antThlglily respected He w as txten 
fcivelj employed as a layer cnit of gardens and roads, and had 
the general charge of the gardening and tree dejiartment on 
some gentlemen's estates. The compiler of this tnryi lopnsiia 
was his pupil, amanuensis, and draughtsman for the three 
years preceding his death, which happened sutUicnly from 
■popleiT in 

9 Woods and Plantations 

About 5000 acres so occupied, tlie grC'^est part artificial, and 


improvt uient when once commenced, m consequance of a 
demand or Ueure tor it Forced Improvemenr goes oii verv 
diilerently 1 he roads of this comity are now under one uf 
the M'Adam family Some recent cunaU and rail roads have 
lieen formed One of the most miporttmt imptwemeitts Is the 
Onion C anal from hdliiburgh to the Foith and LKde Canal at 
Falkirk, which has addtd greatly to the value TSf ^cf^rtv on 
eai h hide I f ite line See EdinlmrghBhirt, and / aid/. In «n/p. 
to hnc Bnt and afro Bobertsoii s Hwat AMolferihw* 
ropes, and soap the chief manufacture* Iron worta at f ta- 


glanted since 1750 Hedgerow' trew never come to any thmg mo^, whcr^‘idl",'*pRfi«» hi«,“£c ‘ are^xtwdWly fobtii' a^. 

ir , belt* do no good unless twenty row* thick qevcrtil nape* milb^our mills, and various minor manuflie- 


for want of shelter 
at least 

10 . Wastes 

None but extensive tcoota veiy poor. 

11 Improvements 

Ihralning well understood and extensively practised Johnston, 
who wrote lui acoouni of Blklngton's mcine of draining, a na 
tive of the county. Edkehur^ and Leith afford about 40/^ 


cubic yards at street dung annually, which Is ctantnonly laid thieves and encouracement of — 

on the lands within five miles of town. Horse dung, hoa ever, atlU BEleis, and has (tone much good It is composed almost 


tones anS'w^kB for Real consumption, 

15 Obstacles to Improvement 

Illilerallty of landlords, game, thlrlage, the dogs rf fidln- 
burgh, who greatly haras* the sheep, the chl^obstaoiet • 

1fi Mtscellaneous Observations^ 

The Farmers’ Bocioty of Balkelth, for the proseettHon of 
.J ogricuUure, instltatad In 1760, 


canled twelve miles or fruridw. 


flUlk BMRISa Itliu I1« UUllC IllUi.ll fW •«> w.xvnesirvMw. w-aaB*vi*» 

eqjiirely of practical fiumen. HmaU’s pknig^ the wtnDowin/c 
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PAftt iv; 


and tlireshlnjr marblncA eqrlj noticed and recommended by how soon, in a rapidlv imimivL . s beat Ideas and 

thu sot lety. Tlw fariuen In this ooontv baTo long had In con remarks 'ire distant eu hy iliosc <i ^ .„'/^ftevwnrdii. One 

Uiiiidifiioa to get Instituted by legal audionty >i sotJetv for of th«^ pa|»crs di«<cribes theungui a progeas of tho Bilni>h 

the irdnlluii 'uid niaiuMinnent of a iiensionaty fuml iur tlie Wool 8oiiLty» wh cli was liegiin In this count; hy Hlr John 
n idottfl and uipliAus of tUnntra, on principles snnllHi to tlinne Sinclair, in 1701. 1 he eiunom> of Joluiston’s uolry la deserv- 
whlt-h govern the widows' tVind ok the mhmters of thi. Church Ing of notiie for arcur icy In the detail /ami lor new practices, 

ul Scotland such as unking butlei trorn whoy, fee ling cows on wlnns, Stc. 

appendix to the report contains thirteen t apers, some of Maiknluhi, another amateur, .uul Keiibuin, an liigenloua 
which are curious la an hutorjcal point of view , and showing [ landluctl and cultivator, are also wo£.h reading. 

7834 E \ST LOTHIAN 1Q0,S63 acres of surfaee, unyer an exceedingly variable climate, the greater 
part of excellent soil, and well adapted for cultivation ,^ut the soutlicrn diatnct, Lainmermuir, hilly 
and nioiii)tainou<i, with a moory soil, severe climate, and thicfly under native grass and herbage Some of 
the most distinguished Scutch agricultural patriots, authors, and mcchanicb belong to this county, as 
Cockburn ot Onnihton, Thomas sixth Earl of Haddington, Fletcher ot Siltoii, Adam Dickson, Robert 
Brown ot Marklo, the projector, and for a long time editor, ot the I irmcr’s Magazine, Somerville, author 
of the agricultural Rcpoit, Meikle, inventor ot the threbhiiig machine, and vaiious others {SonientiL s 
General Vww^ 1805) 


1 Property 

(rcmrally In lonsidmhle cslatus, the xhnut 15 000' 

and not many iiiulir 1<H1/ i, leir Innirc genei illv ot tin 
cruwn (i f truE^hold), somi hild of suhjecN mi trior (coi\ 
h lid), and some ul tho tutiJOTate town» of Hacldliigton and 
l)iinbtr « 

J Putldtnff^ and Tmplcrrn nh 

It ni tv Ih* suIHc lent to state thit they ire mi h n wc hive 
ilpscrilKil hi the hods of this work as nF the lust tl tni ti in 
Fanils CLiuiallv Nr^c nu'diiiiii of the county about lOCW i 
yeir higlu '•M 500/ to 1 SOeW 'i he first cm losm w e e in ulc 
about 1720, firuicn wire nitrodurcd from irollmd in 1710 
the two h( i c iilough in 1779 , iml the lir-.t th cshing inulunt 
in 17Sb billowing M as introdiiciLl Irom > iiglarid iboiit ihc 
Mine tune is hedge. s 1 he cixth L ii I c t It idclln^tnn wis the 
Orst pro] rittor, and Tolm Wulkir, of Ik iimtun, mat Diinbir, 
the hrst femur lit took the hint tioin ‘muiu I nghshtrevd 
hrs, wliile they spent i ni^hf it hm housr, md with whom In 
had 1 CtKid tUil of i inset aitinn uiiou the suhjcct, so nnu h 1 1 
his s il i-ita tion, that he m ul< m t xpt nnu nt u| on i v ie re s the 
fn I >wmg Miinnie^ which he i art id thu ugh in spiti ot thi 
aniniadtersinns of his lu lehl ours, wh i were dnided m tluir 
o)iinions as to thi sin ty ornis mmd, oi tlu st U iliiy ot his t t 
111 iistniircs Ihi result of the exiierum ot g no ih in i luyt r 
npunori ot both, md thFIr tiun wis so ahundint is 1 1 i idiut 
hint to extend hisiu xtyeai s t illo v I reik to twenty ii re s •'n 
aturSrlileh tho nradui begin to sjin «1 md so t irly a the 
yoir 1 7 24, tiiHowing ujioii nil the ih*f*|i stroi ig Us w is (eiinmoii 
Uiroiighout the county, and has i oiitinu d to he so tiet sii ee 
Til n tin bt notdoubt th it Ih cirly cxeilhiire of the let 
TjOthlan iigrlrulture w u in a gre it me istire owing to tic iiilro 
diiotiiMi ot tlllotiiig, whili, together with flu use* ot dull 
cr ps, hast coniirtuKl to phet it it tho heil of the Seot li 
t unities rolatiKs intridiiied to hi Ul culture il out l7f<» 
tiimins first bv t Kkburn, of Ormiston, about 172t» le intio 
dueetl and iidtivatcd in the drill m innti m I7fi0 Hiv sown 
from time, inmeinorni, hut ihiedv on a sm ill si ile, imJ tor tlu 
Iioriie cun uinpti iii of tho et iintry nib il Hants > stry i oil iger 
h IS a smill lui intitv fro n h ilf i peek to 1 1 1 e I tvn.fhejio 
dm c ( t whit n fnniihhes linen f ir the use if bis fiiniiy 

I tueui tned with tlu gieile t « irt but, owing to tl « <li 
mill, It was fouud to produce lees bulk ot herb i{,e than resl 
closei 

1 Giasi. 

\ Mural incaelowx and pastures it not nrlinitted into the 
Last I aithlaii syhtern of htisba ulrv , ns tlu y are t jund only where 
tiitilre, OI certain loetl iiKuiiisUiruts rend r II tin, in s me 
intasure, unavoidable, and aro neier kei>t i lum inh nr tniin 
nn ulea of profit Miny finmrs fillow lind to 1 1 fir i ttw 
years In griM, especially wlu i e it his heeii exli listed t> long 
and im|ierhct till ig , but fiuldh ot this tlisci plton irt not to 
he r inked lu permanent pesturos, t ii the <>I jt I is to lestore 
them, w won aa posulile, to i state Lijiable ot lu tiling i rii 
Creps t) loVintagc 

r/(ieri« intTodueed by the sixth (grl of Haddmgttn md 
Cockhurn, obnnt 1720 or 1722, hut mide httle pr«i,ress till 
1710, now geiunllv bown wnli rye groM ApplieaPon, grax 
|ng, soiling, andhay, biitthUfK stilling 
4 Gai dens and Orchai ds 

Some few inirkct girdens and nurseries hut the climate 
dots not admiCot orchards, which ivu verj rme JJvt ry cottige 
his a garden inucud, sufRrIeni to protlurc the various tom 
mon kitehui vegetables ftr tlie cottig i n dimily Ihis iliss 
of ULople an it marknlilv ittentive to the i ultn ition of the r 
little spots, and derive great advantigi tmm Ihem, it small 
cost the* labour Is entirely iierforiiied alter their orthnary w urk 
Is finished 

B Ur'oods and PiantaUons 

Seanely any of the former, iinditoqa of the igtter, of any cx 
tent, excepUog in gentleinni's parks 800 n res on 1 tiliig 
ham demesne (UanUid hy tli« sixth Firl ot Iladdmutnii, who 
wrote B treatbie on plaiwng, about 1715 On tn-niltivntod hy 
theinte Mr hht rriif, of Captain Mood, for w ilcli. In 1803, he 
receiied the guhl me^ of the l^ocJsty of Arts. 

6 Wastes and Crnmnom 

Are In this an In other Soutth coiinthui generally enclosed, 
whh h U here nti easy matter in cauipnrison to whit it Is in 
iKnulond, in eomciittenLe of a general Ait of Liie osuie by the 
fifeotiLh in 1C95. 

7 

Faring and^jbbrnHIf bttle known, and aof winted, lierausc 
way illd? gvound V kept long in |iasture th it < an lu profnah y 
xuiiployco ht tdhgci tAA new grass lands do not require thciA 
opt ratlooK #. 

4>ne attempt at jgrigatlnn on a Miidy vAtste near Diinhir, the 
levels, of which were taken hy, and the waur turmd on undtr 
tho direction of, the compiler of this work, In ISOS 
A tine Stock 

Tha ptaotlce^ir Fvt lothlin. In this department, does not 
pment much that cart hi cenerallv Interesting (rraxlng, in 
ttlna cases out of ten, u carried on only a« subM rvlmit to tiliige, 
Ifwl thoreftire held a Hfcondnry ohjeeC by cultintors. Mmy 
aatile are iud, but very ibw rcarid. In the county Almost 


every person who piactisos the shirp hnsbrndiy. In the lower 
distniU buys md sc Is within the ycir Some reci ut itteinpts 
li iTC het n ni ide 1 1 kn p il eks of lull bred shoep, and, th re is 
reis V III llese, with ( milder ible su ecss hut, taking the 
counts gent! a Is such itti mpts are ot little ini]NirUnet 

CUIle bsery ‘armer keeps A smvll numhei of mdeh ctiwi, 
Imtf w keep more til o ire suffltunt to Airnish angular supply 
through the svIioIl yen, imik, buttei, and rheese,fn their 
own timl us The siine lUi ntioti m nd ugly is not paid to 
the kinds of t iiile, is m ullii r iHstriets, where they finm a mine 
iiiinort int objei Let f ii m mm igcini'nt 
A virveon iiiiiabU minihii ot link nttle ire piirrhnscd 
inmiilly at fuis ii d mirk ts, to In. si Inti red in th fold > iril, 
OI f d o I luifiip. III Ihc )i III i I ittle kept t ir the daii v, oi h il 
fir the buteh r niirkit, (ompitlunil all that ure lo be Inind 
in tlic ( nirily none lu em| loot'd In libuur 1 very pirt of 
farm 1 hour, in winch beabbi ari iniployecl, is exeiuled by 
hoise 

S/i ep Permineiit HolIcs, ind regul ir sheep mini^eininf, 
maybe said to le ihiustioi fined to the higher pirts ul the 
county In the low country they tre kept cin fly to eit the 
turnips, Hud scmetiiius so sii f^riss, which is pei milted lo he 
I S 1 11 or two foi p isl irt 1 Isui), <1 >eks ire the ufort pemr illy 
kc|t, md IS so 11 1 , they lu fa ttncil t>rtle mark i, which 
lb u 111 Iv within the scir, liny art se Id off A eon iclei ihle 
mm Ici ut iiiii* s like, si e in reircd, only bu far, liuwevei, u 
t > render them fit tor the buU hii 

the f re jt etject In the lower disirrts ib feeding, little 
itt nt o I IS ^ il 1 to j irti ul ir kinds t vers f inner keeps those 
sshiili 1 e ih il s in lik Is lo j ay I tsi for the fo d wliitll they 
e 11 umi 1 be bl kficid, >i 1 sett I life I reed, in mot 
gene ally pieferrcd fii ittsImH on tiimiji , be itise lltey an 
mo t» tteiiu-d in the nurket I ul nnny of the ( lies lit bleed 
ire like sisi ktjit n d tv n s mt el the improve'd J ei estel 
1 h kiiiel of shiep bled, end ni t g nerOly kept, in 1 ani 
miimuii IS the llitk trued, or more pieptils what s called 
the 1 1 < ke el fat ul i k irt < f dirts lo kin„ mixture of black and 
white tiuy are tor tlu most | nt borneel when they ireful 
tise wideU rs s eigh fi in un to i wilvu pounds pei '{u liter, and 
tlu c we s tl III I lebt to te n on an ai r it,p 

1 he Hake w till re el his Iciii tli tl but not eXtin ivily till 
life s III sUis 11 no V mu h inoit common in Labt Lo 
thlin th in they w re I vi nty seirs ig > 

Ihe ( hisot sheep wiie mil iliieul sever I ycirs igo, and 
nr lc)it \si1h idsai t igt ui mmy ) I ices It is not the t,ciu r il 
<1 line II h> sever tint this rme ir iiniifrsilly supplant thu 
mtive lie d,oreyin le on »t|udly numerous, with profit. 
1)1/ K’l siisfcs irt I reel in ll e i luiily, not ore jierh^i* 

sing e m, it is in tire pritit bl to [iirchise horses, reiily 
' “ ■ ' “ ’ * 1 . - - , xppnse of re ariiig 

.. he. ipplJeel with inis part ui sto v 

>if Vyisl [re md J iiiirk lilrt, wb 
lilt 111 inv ei thim in tliese coin icsr, and protiirL not afesir 
he m Iiel inel 1 he hi rse > gen r illy kept ire ot tbnt inode rate 
sixi, sshieh miv he considiied is equal |ierh ips to anv others 
for inmbiiiiiig sTient,ih with aitivitv They imy bi bfated, 
geiirr ills to be iloui fiflfen or slit e ii haneU hihh, and stiong 
built Many teams an ss ell m itihed, very lioniLsume, cipabie 
of gre It e xertloii, anil kept m tie' lleiit condituin 

(Inc will hiidls 1 e Rt 1 loss t ; iliti rinuu the chirii trr of a 
f urine r, fioni tlu timdiiion e t Ids horses Wry tine hit,h bred 
liontis, exhibiting an ipji iruiii tf Ijchig piepariHi for tho 
maiket, iiiiv rather su '^i>t the itlcieif lelleiii.sb then of labour, 
hut, on ibe ether b nd, lein eipinti ss creatures, worn out bv 
to 1 ind 1 ungi r, an the rerta n inihe itives of a bail fnrmei , of 
eiix ss h J is Dot thrlv ng, and dues not dusei vc to thrive The 
man wVio useS|,hiel instruments c innot have h « work well 
done ind oneim|K>rt int and prim iry atop luwnds good f iriri. 
ing 1 tc keep the III iirmpstnik m good i ondlilon. Horses 
refill Illy fed and ret.nl irlv wrought will (leTronn a great <1eil 
ot labour without falling off ciiiier in blrcnglh or appeiraiicei 
it Is of treat importiixeg htrelon, to distnUuto the Jaliour oa 
equity as ]Missilli, through the vannis Bcasoiis of the year, 
md if, as must sonu times I e the cast, ah t xtraoidhmry exi rtion 
oni^l to be mule, Hioy aro iti a proper condition for making it. 
\i mi horhOH do fall on. It re ipiirea inuiJi more to roBtore the ni, 
Ul in might have kept them in a good state. 

Ua^s are kept in consider ibk numbers, in Uus county, at dU> 
tlllcrles, stanh wotk, mills, and breweries Every nniMY 
keeps n few, rlileflv for supplying Ins own table, and the gene* 
r iJity are able to aell some annually Farm servants too, who 
have houses, are generally allow ed to keep a pig for each fiunay, 
whuh nddii (wreatly w their ceimfnrt 
PtmUni, J igtant, ami Ace«, kc)it to a moderate extent for home 
use Much 1 ind on the roost, whic h w ould be thought hy many 
unfit fur any thing but rabbit warrens, now bears turnips ana 
r e 

9 Rural Feonomy 

There are not. pi rhaps, in the island more active or corrtvt 
InbourerH than tiie fiimi servants here, tthd cerlninly none moi e 
sol er and rripectiihle , mid thlsainav. In a g^it tneosUre, be 
nserllMsI to the terms on which the^acTVt. Those sorvanu, 
wlio lodge ia the lioiiacs of their masters, iure,genenilly speak* 
ing, on lha same footing here as .n athir plaocs , tluirc Is no* 
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thing, witli ce<n^ to thoni» whlth m«rlto particular notice. 
A pntportaon of larm <>«rvant8, howevor, t»elonf{ bi (hi* 
ilacsf married l^anta are imiformly preferred; thoM who 
ridde in thnr master’s hmixe are, In mahy cases, not employed 
In tegiiiar lalmur, but puilbm that sort of uxtira work, and 
kind of household dniilgery, which requires some hands on 
ev« ry « oniJderablo llffni. 

1 he fir gntater part ttP the regular labour is peifSmned by 
mirrlcd serrants, uvAed hinds, n class more numerous here 
than in other distitli'ls.w These dwell in houses provhlett 
ther nii’>tor8j und rcccise ^heir vugvt, wholly or ductW m 
kind I ilic iJri uinstanccs arc so i oinfmtalile undt r wliiiti tiny 
me g^er lUy ]>lnced, as to secure a full supply of such secants 
at all nines I hey are more stoady cenerHlly than young men 
tlieir fttinilies, and the property whitli they nave n(i]Lured,glve 
.n a sort of mterest m their situations, and altuid eoine so 
cimty for tiielr continuing longer m tlielr place s 

i iic hmd 0 ( c upie» A liouse provided by his masler, for w) ch 
In', wife works in harvest, he hxs a cow ke|t all the sear 
round, gener illy ten Iwlls of oats, three bolls of barley, two I oils 
of {CIS, all of the I (sti quality njMni the fsnn, seed imn cx 
(C| ted lie has likewise v {tetk of iHx secil sown, and tliout 
the sixteenth part of an aite rf ground, well p epart 1, and 
sulli leiilly dunged for planting potatoes, Ins fuel is larriuJ, 
he has his victu ils during hai vest, whith is slwavs tour weeks, 
sometimes six, and when he cairies coin to m uket, to ha.% an 
allow till e, pruvinci illy called ni-igs X hose who arc employed 
in sowing and huiUHng the torn nikshivi*, liesidis the ordi 
nary nogis, a pair of shoes and half a boll of wheat On all 
well manajieil farms, the labour is carried on rogul irly at set 
hours and though it Is not nrderstood that sen mu i, who work 
horses, arc absolutelv ixempt fion cvtiii work, vet they ire 
very Heldom riqulie I to do any thiiig « f this nature 

It is uvident, that the v.iluc of hnula' wages, in money, ran 
not be iiccui'itely st ittd , th it must v try u cording to the m ir 
kt t pilcL of the artii Irs in wliu h he is ) tid On iiii avenge of 
some vears nibi, it < uuld net bo less lliaa ii/ steiling per on 
iiuin now Iiom 3()t lo3V 

i he Ctrl uinstauoe wlni h di serves partu ulir attention with 
rc'g ird ( ) this e I i-.s, ind iv hit h rendt is thi ir coiiditiun so nnii h 
molt conifoifable than thst of the lal tin rs in nnny other 
plu s IS the receiving piymtnt of tlulrwai'es m tlie iieiis 
hArii s of lift Ihi V aiL tar mere comfnrt'iblc th tti the st vthi 

gent r illy mote tiithfiil to the re mi loyers, ind iiihniitlv more 
ilttniive to I he interests ot tin ir t iniil es Ihcvhivcill the 
necessary -u iu I -s ot ft < d c oiKinu'illy it hand, inJ seUloin nor I 
t > (nirclnv any thing consitl.*ial Ir, « xi » pt sh les 1 heir wivt> 

and often iloih, lot other nrtUIrs of dress Ihe qii in ity ol 
corn which they can nthad to s II, with the snrilus irccluce 
«l th< ir cows nntl lens, hJings them as mmh mouy u fully 
answers every d nimd, und mil Ics ihcnt to p,i\e a ItlUredu 
ihildn flu- • ’ - -t 1 by , 

noils, consider till y above lluir onditioi , in some olhii p rls 
(tllii 1 land Ihcrr arc K w ot this el iss in ka 1 1 othi in wl > 
s innot reud, mist ot thiin ( in wriit n lu ot Hum f iJ to 
have tiujr ihidreii Instnieted in these neiesstry litnchrsot 
education, mi ludlng the rules of iriihrmiie ( )nr set , i| out 
every hum house, a number oi cliildien, vigorous and 1 ealihv. 


decently rIoUied, and exhihiting omy appearance of bdne w«U 
fed Not an instant o oeoam of any of lh«ie peapie aoilultilHf 
relief from the public, uniem they arc by aenfia acddenl itki- 
abled fmm future labour, or sun rtaken ot tXie iiefir|mllM of 
age Indeed the times which are hipnlest fW the Itfwtf Clnatefi, 
Ml general, are tiiraaliv favourable fer them ) because Hhi corn 
<uin other arth les which they have to cell bmr a better price, 
while what iliey hate to pun have is not so much aflertOtT. 

'iho roUige system, whiib found many advocates Mine timd 
ago, wasinforior in every view oi tlie matter to the manner in 
w idrh 1 imni it r' m am-K ult ure are m eoinniMtatcd here Many 
of those Who • d onreu to iniTodui e the new cottage system, de- 
SiTved all praise fer the puniv of Utclr motives eecry fiiend 
of hiiminity will honour them fui thi genetoue tnicrvsl wliioh 
thev felt III liehall of the labounna ivKir , but If they liud uu- 
derstoixl the tomlihon of tlie htiKh in this county, they would 
have found out a much letter plan fur accomplishing Uieir 
object, than giving to cviiy cotli cr land to pruduie lus sub* 
Bisieiice A hind here rv(iiM.s ns much corn lu such a COt< 
tagi r might be cxiicife I to raise Ids laliour is not lnterru|iUd 
ta his em{>iuvcr, imr himstif worn out by extra and exuessive 
lal our, hi has nn i tie U|i( n his n Ind, no rent to piv, no bad 
(ii tsi ns to dre id for w h never in iv be his mistut's c rop, hn is 
Slue of his full share 11 the I lUiurer pruht by this system, 
Iho employer an I thi jnil lie {irofii still mine llii ein|>loyer 
du( H not p ly a iii-'ii who w istes halt his strength at other work, 
nor rely on a servant yyho may oonietiiTies disappoint him, by 
atli nding to utliei conierns i lu public must gain in the 
liu le Lsed q I'lntity ot 1 uiiian fond proflui ‘*i( for, without doubt, 
an HI rL ot 1 1 id ui lu| i d by i c >11 iger will not yield as much. 
It as little exiMiist , is it it lu'uie port of a iarm cuitlv'ited by a 
{»er on vith suflh icnt i apit d 

Were ill! the farm seiyaiitii over the kingdom paid in kind, 
it may be s'ltily aliliinpil, front thi experience of the placet 
where this praelici prevails, that Ihe idvantiqp- would lie great 
to thi mscUes and to the puLiFie. 'i he master might probably, 
in h line t ise, find it n ore < oiiyenienl to gNe money, I ut he 1$ 
fer more than reruinp ns d (or anv trifling dlsodvanbige at- 
tending the other mod , liy the valviahle moral h ibits wlikh it 
is eihula fd to {iti -serve tvery master, who {iruperly under- 

stands h nterest, will idrriit, that he had In tier |ay sober, 
h( iii'.r, ind industrious si i vmts, t) an liave lluiae of a tlJlTeK nt 
h sriJiition ah i«st for nothing ir »n then bring an ustoined to 
h tv< little nut ey {I iss thiougn Ihiii limuls, iniuiy of the firinexa’ 
.11 III! eoinity (u quite such h tbits of MI ing that they 
.V up a few pounds hr o d ige, or to meal anv contingency 
«4ii h may require more than tlieir gnlmary iiiuime. 

10 (il I conut /// 

ihe fir t tump ke bill for Scotl md wax obtoinnl^ir this 
lountyin 17 ><1 J •*' ni im roruls ireon the whoh goorl , I ut (lie 
lye loads still admit of in lie h iiii) niie inenc "lie comincreo 
js hit tly III gr nil iroin North lie rw le k aiKOlunltar J here lira 
o ster ind other fisheries on (he coast, uld sKreh works, d|fi- 


i he agiKuItural ecieti of i Ind urgli, the t arlic st In ilic United 
Kl ){,<! nil, w IS t mn led ehic tly by iitienien of tl is lounly, 
aid (s|c<Ji)lv loLkbuin of (>rniision iheic are now two 
te inly ~ its it JX.idihn{,touj and another 

ut s ilti . —ally tor tlte cattle, Ac. 

and M-irn to le in i floiurlslung condition. * 


785.5. Bl^llWICKhUIRL 2S5,i4<) rtres (Lrfm 1S2!) \ chiefly of gently varied surface, 

but paitly nt hilly and tnountninnun jiasturo 1 lie soil, in the e ultit itablc part of the t ounty, is chic fly 
chty, the mountainous put, uhiili oirupity fully one thud oi it, is a continuation of the Lanimunnuir 
hills Climate of tilt higher parts romp irdtitely dry, but cold ttui late , ut the lower parts, whicli stretch 
down to the I'wrctd, comparatively w. lira and early Iheic aic no metals or coal »n the county , very 
little lime, but some ^toiie e]utrncR ot the ti ip, and other coarse stones L\ctv one knows timt this 
county la one of the best ciiUiv itcd and most systimatitally ninngid m the island, and that its pro- 
duetb are iictrly etjuall) stoek and coin It is the county ot JjOid Kaimcs, one of the greatest patriots 
and best agru ultural author^-, ind the hrst to propose a board of agriculture. It Is also that or Small, 
well known as the iinpiovci of the plough (A.t ? r’s Ifi ru tcl s/io i , 18U8 ) 


1 Property 

No very lirgi estitcs, lirgestfrum 8000/ to 10,000f a voir 
]W my cf tliu owners ic?sidi nt thtirestit s, some 1 trim rs htvc 
of Kte years lurome respectalilc pTojultli r. Ki sideiit { roj ii 
etuis tisutlly draw their own rents, and Iho'if who livi -it a 
distant c empi ly tn tgont, or, if only ti inyior inly iiliscnt, htvi* 
It scut in a bonx bill I’ropnefors nid tintnts live mhanneny 
and mutual {.ood will, the rents of the forme i ) rc grpestv tly id 
vanemg With tliu improve mints nr the icuntiy, nl the for 
tUTiCH or tbu IttUT augnifuting ctnliiiuiilly, by industrlou-i uiel 
JiidiiliiiLs *111101100 to Improved aeri(uliuial piuticvs, iitd to 
the nmilloratiun of in c stock 

2 Buddings 

farm hdUses romtnrly of tough stone, rl*iy, and ihitch, now 
greatly suporior to the bouses th it were oi c-^itd I y the raid 
dimg gentry , forty or fifty years igi> An i.xcellcnt plan of a 
tariDity given, but the eottagry ^ the hinds iqqicai umuni 
foitihly small, -utd are cahulated fir dost paimcIuO IhiIr, 
whiih, wherever health .tnd clca^incs are of jeeU, ought to 
lie disccwded These cottages confflhi only one apartment, aiid 
a sort of dark lumber ul lee, foimed by the ficisition of Ui« pan 
neleil beds IVe inui K wuntler th tt the repoi ter, who tfiljis so 
luuih of the commodiousness ot Uie houses ot iarincrs, tdiouUl 
nut have displayed a little more fteinig on the subject of thy 
accommodations of cottagers 1 hese remarks apply more {lar 
tirulorW to tlireo plans of cottages, clten in Ii«rrs iieiiorr, 
Doc If, 1830, ill the general plan ota furmenr. (Pi yanng- 
p df) A detoclted plan of a cottage (^. Im ) is giyen, 
rather better airan/;.! tlian tliese double ones, but still, ut our 
dpltiion, highly ecUonaUe. It hasifnra windows, whereas 
the othon have only one each 'Ihe larger window is in tin 
kitchen <«), the suioilor in tlie back place (A) ,f lu-se iro separated 
^ two bedsM I in the kiuhcn arc sliown a plate tick and 
dresser (<0, table (e), and two i iteiiU HJ) In the lobby a place 
fur cotls (g). No water-closets in any of the plans. 

9, Occupation 

rams generally loige, and held on lease fiw dlfXkrent periods, 
n-om ten to thirty years, but commoniy far itincietn yean. 
Mode of cuienre aratfen ami pastur-tge altemafely Under 
this Sjstetn of alternation, juatclousiy ronduotqd, it may con 
iQy tie iMoexteil that a faroi of lOOU acne will raise aa 


ntiirii grim is one of equal rI/c entirely untohr {leiraetual 
tllligi , I ml will pioilun m iildition os imith leif, iiur mut- 
ton, and wool, os a bepaxite farm ot 200 or 300 aerts uuder 

1125 
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STATISTICS OT AGIUCULTVRE. 


Par* IV. 


twqntv rme jwr rntl Iwymd «hat Can b* firodaoed from tha 
two |jrani.h«a) wp rotel^ purtued <m tlio same extent of equal 
l»n«l 

In the hlK dbtrli ti the lands ate mostly occupied as breed 
Inx sheep forms , t ikinq advantage of all the favourable pieict 
01 land, su8i«|itlbli of culUvabon, for raising a little gnun tr 
supply the tirmeis Ihiuily, servanu, and norses, to aifdril 
litter and iodder from the atraw during winter, by which dung 
la producod , to apply that dung to raise turnips, to carry on 
thnr sheep »toc k during winter . and » flnalW , to produi e iiops 
of artlildal or sown granses, for hay and early pustui^Sf and to 
tile gieat amelioration of p^anent grass lands 

In the ndi.hhuUThood ot towns and vlllsgi s. vanom smell 
imisesktons, from two oi three acres or leas, to twenty rr m re, 
ire let on li amsi of vannus enduram c, but mostly for short 
perloils to villigers who keip one or two hur>es, which t) 
(.blutly occupy in k idlng materials lor roa*! makers, roils 
tlie other vUui|,en, I me, or any such i in]ilnymeiit as may o< c 
The gieut niaiis of tlie lamt tlimughuut the county is lit - 
farms of csery v iriety of sjse« from 10 to '>0 acn.^ up to lOOO 
or more, to tt nanta on Ilom-s of lixcd endurance, raobtly If 
nitn^n yiars 

1 he I luiractcr of farmen in a largi district of country miikt 
lie various ; but thoM ot Btrwirkshire nre very geneialh iii(<,t 
mpictable and Intvllgent, 'ind their sucicid his litn (' 
aervedly proportknial liny have almost universally rib 
coinplutely uliove the oiierative class in knowirdgt eduiatio... 
and niatiners, asdiniKting in every rcspcrt to the tiuractci i 
sonnlry gentlemen In exerv camir of the county tiny ire 
to be seen carrying on exttnslvc and cobtly Improvemints, bv 
draining, enclosing, llnnne, and marling and by carctul and 
Judiilous improvements m their live stock, shup, cittlc, and 
even horses, whh all the eagerness and intdlipemi »f com 
mnrcial kpeciilators They (rttst to thi < ertsin prohts of fuiun 
ve irs to mrnt urnt thiir large evjiciidlturcs with rLSscmbl 
]irufit, winch they ate cnabjiMl to do through tin sufllctrin y o'* 
the r raiiitUn, md the berurity of their Uasei Ihc toimer is 
derived Irom their own siirce«>ful nid intelli|.fnt In lustrs, or 
tint of their fothm the latter from the gicl sense of the 
hindlurils, in Seeing their own interests most materially lull r 
woven in tin berur ty and succuis of Ihclr tenants 

4 /fHp/iViinii 

ho waggons or wheel ploughs, ml, though drilling hiTnqs 
IbUinvcml, mly oni or two boits ot diillb in nsi F<w mile 
mrnih, iiid iliosi of a umple condruction, sufbeefor the best 
praclh ions In every art f. 

5 I nclowie 

The cultivital Ic Ian Is are universally enclosed, ind sulxll 
tided Ifdonuihr hekis, generally IvlutlLCs, but sonu times 
by Slone walls* In the mount In (iistrict, tlfo f inns aic ncithti 
einlosed nor subdivided fhe 1 undirns rl ta<h firm are 
indn ated by laiuliearks, . irh I irincry th< re m 

gincrdly two or three stnall fulds lor loiisinicme iriultn , 
bon 1 rces viiy ci ner illy pi intcd in hedge lowb li slges ai 
ways cut with a bill In tlie wedgi shi|ic never clipi>ed ind 
rounded, or broader at ton thin bottom the sure means rt 
hindering the production ot aide shoots, ind in time prudueing 
naked nlai es and gain ui tliat port of the hed^e 

6 At alif" Land 

Ample detilh of the tunup culture m drills is ^iven 

7 Otchnrdt JUmis 

hone of the former wrorth nolce Some nitbe erpses and 
'Ht Ids, and aitltu i d pi intiitions, hut liut mui h woodiiicbs, ei 
cep mg r mnd {,eiitlernen s scats 

8 Iinpror emfnfi 

In thi* CHinty wire legun iboiit 1710, when Swinton of 
Swinton druned, mirled, and loni] lilely aneluscd lilb whole 


estate. Nearly about the aaihe time, Hume of Biclei Mfoetetl 
similar Improvements Both of thesegentleroen weroaetoited 

S ' the example and acquaintance of Cockhviffn, of (hmbton. 

enry Home, Lord Kalmes, wax one of the oarly Improveia 
of this county about 1746, at Kaimes, now Ileaborough About 
I7d0, the ardour of eiielos ng and imprqnug ttie land apread 
generutly among the fierwlckshlxe proprfttem 
Paring and hunting, Imgabonand enihanklng, not pmctloed 
or required * 

• 9 LiveSti^ * 

ihe cattle of Sepanckshlre artiM much mixed by crossing, 
as tercels to of any particular deaonptlon. Uuw the 
whole; they ate short homed, thin hided, and kindly Redcn, 
and have teen much Improved by crosses with bulls of tlie 
feeswater 1 reed, which Is the kind chiefly admired in thia 
lUstrii-t bene rally sjieakeng the oxen ire not earned on to 
any age, and they are never worked They are well fod from 
their youth up, and lire generally fodoff for market In their 
fourth year, very few reaching live yeirs old, ( ows, on the 
(onb irv, are gmenilly old hefiare they are fbd off Great 
numlien at smaller ciltle are bred upon the lower hills, and 
are disposed of to graners jn the low country for ft ciling. 
cither (HI griis or turnips, or by a suteession of both and 
miny Highlinil rattle of various descriptions ate bought In 
ye irly tor ining stnw , or f r feeding < i turnips during 
jii K IMS III spring ind summer 
rU thuf bred In Herwli kshlre are ot seveni kinds. In the 
most exposed ol the Lamtnennulr and J.auderdi)a hills, tiie 
flotks are mostly of the bUi fticeil, or 1 weeddsle kind, and 
are tlicrc (xrliisively kept fir Itfomllng In the cultivated 
tri t the new Leicester breed, in a great variety of degrees of 
perlectiun, now universally pievails , and it Is lieiieved that no 
other known Ireed, in tin jieculiir (iriuinstances of this 
county, could bo so tirohtabli, to tlie firmer They roqmre, 
however, alweys to have Hbundnneot fond, and lasily pro 
cured ftr, King short-Wgivl, hcavy-liodied, and carrying 
a greit weight or wool, thty are unable to undergo muen 
fatigue er hardship, and do n^t thrive unless plentimllj sup 
pli d at ill seasons I Ins supply the a„ru ultural system of 
the ilisiiict imply affords, and is indeed adiniribly calculated 
for providing On some ot the best inter! ir hills, and upon the 
higher exterior lands, verging on Lainnierniiiir and I,auciatlak , 
cillcd tht moor etlges, the ( heviot breed, or long sheeii, ore 
kept An i itermeduto breed' bet w« n the ( heviot anci Lei 
mter, usu illy called hill 1 red sheep, Is vi rv prevalent upon 
the best ot these sitimti >ns As a sfngiil r circuii stance, the 
reporter rtconls the rase of a ewe nt this county, wliieh pro* 
dueecl itcviu lambs in thiec sui eedme seasons 
Horns, as in Last Lothliii, biought from Uie west of hcot 
id 

10 Jtural Fconomy 

I irm sirvants niamged ns in Fast Jxithhn, and. Indeed, 
almost eveTv where in the low country ot heoilund. 

11 PoltUial Fconooiy 

Lominerce chiefly gram, wool, and salmon; scarcely any 
maiutictures,excM)tingthei qer mills The salmon hsliiry, 
mi lading Berwick, hounds niid the English side of the rivir, 
pmplovs iboutscv nty small hoits, anrl nearly 300 fishermen 
All thi ir Itsh ire sol 1 to a very re i ci table triti rnitv ot traders 
m Hi 1 wiek, inmed coopers, fri in then foi mer businuss of mnk 
ing kits, ind boiling the fish, whi h Is now ciibrtly dlscun* 
linut I By them the salmon ire paekid in Ice, and sent to 
Irfindon to Iw disposed of bv factors on I immission rMsein 
plryinint ot lee was hrst ebsayed by Messrs Itiehardson, of 
rerlb, on the suggestion ot George Deniinter, of Bunin bin, 
Lsq who hail ai eidentolly read tliat such a pratbee was not 
nusual in Cliina 


78 )i) ROXnURGHSHIRr or TrVIOTDALE contains 448, (XX) acics, of which about three fifths are 
in sheep pistiin , and the remaining two htths, arc ocl isiomlly under tht plough, except about 8000 acres 
octupitd in woods, pleasure grounds, and the sites ot towns and villages Ihc surlacc is cxci edingly 
irregular, being in some places ninety, and in others k(XX) tict above the level of the lea The elimato 
is equaUy<variou8, and excessive rams, winds, frosts, and even hail and snow are by no means uni ommon 
in spring and harvest I here is a good deal of lyio^s and prat soil in ilebtchexl ])ortions over the county , 
but the gciienl character of the district is, that the low or arable part consists t hiefly of a light or turnip 
Mill, and tlie hillv division of dry gretn pastures Iherc is a good deal of high, wet, birren land , but this 
IS bv no means the character of the county at large Limestone abounds in most parts of the district, and 
Ciial has been found, but is not worked I he agriculture of the arable lands is in all respects the same a» 
that ot Berwickshire, and that of the pastures resembles the store farming of the latter county and 1 ast 
Lothian Dawaon, of 1 rogden, belongs to this county, and may be looked on as one ot the greatest im. 
provers of Brit^h agriculture {Douglas's Roxburghshire, 1714 Mtn Gaz abudged, 1829 ) 


1 Property 

ncnixilly in large estates, and little ihange of proprietarihiu 
has taken place for many years 1 lie largest between xyXHM 
andSSOOOf a year 
2. Jmplementf A) able I and 
Fanners, the r^rter alatcs, were first madt in thin oonnty 
by one Rogexs. a farmer, of ajnerhanical turn, n« ir II iw Ick, 
In 1733, or at least before 173r, who is said either to have seen 
a mixlel. or a descr ption of one, winch had lawn brouf,ht from 
Holland f Asjiort ([f North m ) Kobertson states (Ai<rai Htc I 
fertrepi, n 1 that be hinuelf conversed with an old farmer, 

theuKB Mr Thomas Shlelb, atGrothill near Edlnourgli, who 
with hB own hands mode the first winnowing mirame in 
the iothlana. fgm a model of one Imported from Holland " 

A fond onuoaed, partly by hedges and partly by walls of 
looM atones, without mortar 

PUmgktng with two horaa, without A driver, wia practised 
in fhii county before it was In any other It was taught by 
IWtwsiin, of rrogden, who introdaced the drill niltore, to 
U MMdoitigAT Jlirmer,at 1 inton, In Twecddalr alive at the 


times as much, had not in Act of Parliament obliged the ciil. 
tivaur to disfHise of it to (fovemment at that rate 'ITiis 
Loimty lost dbouq 1 00/ sterling by tl at Art, which passed 
lyhllL the tol icrowas growing, yet it ixiited not so much 
inwimmng and ilainour among the autteren as have hewn 
elMiwhere reptaicdly riised, 'with lew reison, against other 
Acts in no reti}iect mi arhilTuy and oppressive 

7 Gai dens and Ot chat ds 

Thrive better in the lower parts of this rounty than in those 
on the east (oi8t At Mdrose, Jedburgh, and Kelw, are the 
rema ns of orchirds planted by the priests Keveral oentnrles ago, 
the yiear trees of whUh are very produrUve Wondorful 
Mories are told of thdr fertility A single tree of the 1 boric 
pear at Mdroac has for these hfty years past yielded the interest 
of the nioncguiliald for the garden where it stands, and for • 
house let tori^en pounds aterlioi^early. Another tree there 


baa carried ftuk to the amount of three pounds annually, at 
an average fbr the sanfo period In fhe year 1793, two t^ 
thiwe brought to porfoction about 6a,0()Q pears, which were 


jimon.andL 

fint planted to ]ke^ tie^ about 1734 , In 1763, in drills in the 
fieida. TdhMCo, itoring the American war, w« oumvated to 
M cobfldemVto extent in the netohbourhood of Kelso and Jed 
lMir|(h,andtoaortif otfaempots lu produce wax so great, that 
thirteen |d|«a at CniillnK fetched lOff at the low rate ol four 
lietico pound luid would have bfongto more tlian three 


sold for eight guineas Ihrse facta are well authenticate, 
1 here are also several rnore recent orchards near the same 
places, and IkU acres of ifoneries Of these one of the oldest 
and largest In Scotland fo of Menn. Dtcksoiu, of Hawlqk. 
4 floods and Plantaiiont, 

To the extent of 5290 acni , nearly two thlrdc aitll|dal< 

6 7 Ive Stock • « 

Canlo, a mfy^ br^, as In Berwitkshlre. Sheei* of the 
Cheviot kind said to be grcatl* Improa^ hy a cross with the 



Bttaip X. AGRJjqHLyURU OF OUMFRXKS^HXRK. 


ctefit tune ban not KlupMd to aKOtBin tbs isMilt. 


(k Rutaland PoUhcf^ EcQ/Mmtv 

Fmn »nr«anta on tlw umo plaa as in lUkt l^otbiaih Rofldt 
improTtng, novanalt, Utile coiumoice, and atoiost no nian»* 
ftotmaa • 


7837 SELKIIIKSHIRE. 172,160 acre^, almost whoHy of mountainous surface, the lowest part 900 
fpct above the level oi the tea , many houaes are 600 and soma more than 1000 feet above ita level l!l>o 
highest mountain*ia 2370 fett, Ihese mountama arc generally of granite or whmstone. and the surtace 
soil IS commonlv gAicIly and dry the valleys%re cl ty, neat, morase, and lakes Uhe climate la etdd 
and rather moist Ihefe are no mewqi, nor ivtal, lime, or f^stone 1 be most remarkable thing attend^ 
mg this county IS, that its hills and i^untai^ are almost every ivhere clotlied to their summits with 
soiinn sheep pasture, of which there arc estimAid to be UB,000 acres , RRQO a< res In aration, 2000 in wood, 
and the rest in gardens, houseb, roads, lakes, &c {Douqlas s General Pkw, 1706. Ldtn. Oax abridged, 1620 J 

Pn periii in few hands, and in 1 irgo ehtatfw. The funna are counties There li a wo >1Ini cloth .jAanufactory, and an ac» 
lirge, aid the leasts generally •thorier than on aralila fbmis ctllent porter brewory by a pupil of Mrux, at (ralaablcls 
II e klieep an a variety it the Cheviot trodiited ly rt posted Some gii ultural socetm were attempted In this and the 
irinwMith tin native mountain bluik faetd Irevd Jn all I ^jofning counties about 1793, but Utey were of very diwt 
respt'cty the husbandry of thii county may be cmsidored the I uiuaUont 
same os tliat ut the mountainous districts of the preceding I 


7838 PrtBT ESHIRF or IWFIDDALL 229,778 acres, mostly of mountain, moor, and bog, but 
with about one tenth part irablc The lowiat part ot the enuntv is 44J() feet above sea level, and gram la 
cuUit ited to the height ot lOUO Icet i he ctimale is 1 itt, cold, and moist, and the soil moory, clayey, or 
sandy, at cording as the water is {lent up , the rocks ot the mountains are irccstonc, granite, trap, or ciftv- 
stone 1 he only minerals worm notice ire lime, whinstonc, and trecstune Ihc general apptarance of 
the country is wild, and rither dull and drrary, than romantic or sublime ihc agricultural survey of 
this county is by the llev C harU^ 1 mdi iter, and it abounds with more valuable matter on political agrl. 
culture, cn leists, prices, restrictions, markets, Ac , thin iny suricy tint has been publishcil, without a 
single i xci ptiun In t u t, it w is tound to t ike siu li a m istcrly view oi the moral incitements to agricul- 
tiiril industry, to expose the bjstcmoi tithes intiils, I'iw}ers Iciscs, ii.c, that it was njected by the 
Boird, as like]} to ofFi nd thi 1 nghsh clergy mil higlur ilassis, and tlic author was reduced to publish it 
lumsi It It h certainly, thiough the medium of Ihc t vtnets (loni it published in the Farmer's magaz ne, 
bcui the m( ins of enl {.htcnin,; thouMiido, bith of lirnurs ind landlords Jhe fundamental principle 
winch lindlatcr livs down ind illustrates undci the htads ot liases, size of firms, usury, capital, dearth, 
monopoly, loiestalling government iiitirft itmt, tithct. |>o< r, and othi r topics, is, “ lhat the bestmodo 
ot ensuniig the inventionatid prohccution ot the mi st tils intagious mcisurts is, an arrangement which 
shall (ommuiiicite to th he on whom their execution iseltioliel a sutficicnt person il interest in their 
invention ind exerution lo bome he doubts not sueji vieus will be eunsidered as foreign to the report 
ot 1 e ounty , whilst to others the y will constiluti its most essential v due • 

1 he blate ot property and husbindty ot the country in > be considered as the same as that of the other 
.nountimous districts llu black tu eil sheep ire in ilmost uiineiial use, except in mildu situations, 
when the C heviot ha^ bi cn introduced Ihere is no commcice but by retail, and only some very trifling 
woollen ininuldctureii in the count v • 

In the Appotulix in ici oimt is gn en of the iinproveinent of the Whim, a flow moss ot 100 acreo, twenty 
ft( t deep, and it in eli v ition ot 700 leet above tlu level of the sea. It was begun to be drained in 1731, 
a 1(1 in ten ye irs d mansion wis built, and surrounded by woods md plcisuit grounds, which show, as the 
Duke ot Biiedcufh, the proprietor, inUndeil, the wonclerful influcnci ot art over nature The plant* 
itions (origin illy extensive) hive been impiovcd ind enlarged tincc the proiierty came into possession of 
the I Old (. hitf Baron , and he his also gii itly e niarged the house, adding a court ot olfleLS ufon a largo 
81 all, end iriiunditid in front evteiiding ilso the 1 iwn 1 he plate Ins, upon the whole, an air of mug.* 
mhetnee In the pie isure grr uiiils there are si veral artihci il pietes of witcr ] ast of the house (where 
the soil IS drj and lovered willi hweet grasbcs) the surfaee is agiicablv diversified by gentle swells, tufted 
with trees A wild wilderness walk, through a sinill wood, liiids sou upon the banks of an artifleial lake, 
with islands, covering in extent ot mx or teven uics of surfaee What chiefly strikes the vibitor at Whim 
is the strongly nnrkcd contnst betwixt tin improvements ol human art, ami niturc in her wildest form, 
bcic found in immedi ite i ontict tour e irs ait at t nee saluted with tiic w irblings of the blackbird and 
thiush troin tiic plmtitions, md the wild notes of the plover, the cuilew, the grouse, and other moss birds 
from the flow moss *’ {Jhind/afcr's llcjmrt, 1804 ) 


7Sj9 DUMt RirSSHIRL rU',‘'S i acres of maritime, vile, and mount un lands, m the proportion of 
one, foiii, and seven Hio climate is variable, coiniiarativciy mild, but moist. Ihe soil of the maritimo 
di'itrut 19 light, and gtnerallv on sand, grivel, ir rock, tbit ot the vale or midland diatrict Jb graiclK, 
sindy, or moory Ihe mountains ire of schist, whinstonc, or red tree'«font, and thinl) covered with cor- 
resiwmding soils or moss In some places they art covered with drv puture, but more fiequently with a 
mixture ol ginss and heith llie principal mctillie ore found in the i ounty is lead , but several others, 
as iron, copiier, antimony, Ac exist, md the latter has been worked Loal has licvn found, but not ill 
strata hufHciently thli k to be workable Marble also and slate hive been worked, and lime, (Veeetoiux 
and whiiistone m abundince lliert arc sever il mineiul springs in the mountain district, the principal 
ot whith 18 tho spiw at Moffiit Fish, and especially salmon, are caught in moderate quantities in the 
Nith and Annan Ihe releliratcd improver Craik was a propiictor in this county, at Ardbigland, near 
Dumfiics, now the property of Ins son ( Ihe Jtev Di Saifu's Gintial View, 1812 ) 


1 Mtnerals 

The Ifitd tntiee nccupir very biirren l^rrmarknl It bieik 
and elevateil but fhtv arc a greatO il < f industry and rich<.i» 
and they lumuh a ] art ol the coui ( v wiih 'in e\ci llci l market 
ftn the aurplub gra ii i rodi ced In tint ] nrt I tad IiilN n ith 
t1 • mines are In the county of r mnrk i d bcloi g to Uie barl 
ot liopetuwn wl o drnwa about 71^101 t i. ir from Ibiu n incs 
Wanlockiicad mine iv in Dumfriesshire, i i longed tr tl e JXiki ot 
Qvetnsbury, imil leturns to the proprietor near jUOO/ a year 

2 F9 0/*er/ff 

In large estatea, ormed by 4a1 persons 1 he Dtik« of Bur 
cUush's estate of vi ry great eatent Some estates ore manigt d 
by melr ownen, and others by commissioners having pow er to 
let In large properties it Is common to entrai| fbe col Jerting 
rents, and arrnigements relative to leases, ljit]lfdln|,M, fences, 
and couMes of crops, to fhetors resldtiig on or nea* the lands, 
srtio represent theiT constituents ilf irot p^nallv present) In 
county and parish meetings Millar of Dalswinton has gone 
over an estate of 1000 acres in twenty hve yetrs, and |m| roTed 
Che whole of It, wBh the exception qf a iHittlon which, in 101 

fi wa• under prorass and promised to bt soon eom) icted Hu 
an was not tolardi his lands himself, but to pirepare them, by 
iprovuncnt, for being kt tofiumen 
A SuUdings 

WhUa the reporter expaflites on the ample accommodations 
of tlw modem Esmi nnisea m this and oUwr cMintles, he gives 
the foUouiM mformaUon as to cottages, whidh, we regfu to 
Uiut, se^it ^ no moaiu Improved, either In this or in other 


pans of bcotland in the same ratio as the habitations of Inft- 
lioT an inols A common, and not Incunventenf, cottai|e s 
) lit u| as h llo\ •) Air il me and lime walls, seven foeC 
thirty IK fe t I ng and f urteon to sixteen feet wide wKhm , 
the riot of Scots I r, whi h is preserxed from the uorm by 
snokc and i xtt d with il tcli a ihlmney at one end, Ontl 
( n oprn paw ge tor smoke in ^ other anording two apSrf* 
n entb b U « one of tbi.m a kitfnen, and u cenual apaitmcitt 
Ol pa itc to the i1( or , the one end beurded over, and the olhjSlr 
o|fn Riich A rott pe may be erected for at out 301. orvOf t 
and, nith hilt a rouil for a garden, it would let at 3L ay«ar,«ir 
more, ac oiding to its hniihit g Doubtless the revefMdgni- 
tlimnn made I ut it nrt | raters when he visiKd rl e sick In suofi 
smoky cuttaces the surgeon nred not dismourAhrun his Imtv | 
he may speu to h s p itient through the window, and fegl Ills 
puke with tie butt end of his whip, 
i Occupation 

<xhcep farms from 300 to 3000 acres; arable iimms ftohi dO 
to 600 acn» leases univer<.al, and generally for nincleai nr 
twenty onirycars ilkics variation of hraulli plotiffo |s In 
cuunal use, Bb cl irlng the mould board better lu sm iolll. 
Tlie Berwickshire system of culinrt Is practised on the tuiulp 
soils the hast inn on such as are loamy or ployte; and , 
the store system on the mountain distrlei. Tho emtio aft 
of the Oalloway breed, and shesp,^ClitvKilK or iho bUek-dkm 
mountain kind More iioultry Is kept than la most ^bjSf 
counties in order to consume the light grain Maqy cf the 
fowls and eggs bo to^hdinbuiKh, but the greater pan pt tiM 
pTotlutc and som in eggs go In sinaU o\a) baskets^ packed m 



n»4. 


STATISTICS OF A<5tEICULTU|aE» 


Pakv IV. 


to Vi. fdt th® )l(®b 4 on fpNrkot. In imo or two 

Instaftnrs <nf 1 lir<nou« lan^^u• t>ecn ^ taclabtwd 

bmH with Mncvssy l>ut it Intrndt^l to bo oiKueflded bf iMtfer 
KtWMS to M III a« tirty will t^ar them. The drill cultnro of 
torhlps was tMrpilueed Oralk obont 1743 Drointnff baa 
bom totnwIvcilurpraLttMd, lirkcatlDn in a ft# plicoif ®nd abmo 
I nihAnkmitotii mtfle on the Imtiriiy Ifmh, etkl thb filth and 
Anmn rhere nr® few iinhwda Jbome Rcmeins of conplce 
und forestp which, actwdinff Co toiyjualioea and authentic 
locordi, •ton* in torttoT 
th® L&aUty i (ifld nur " 


pinbrum, to some pui 
bewtv Powertopl 
<rs are dto<vjbfd|n 

«;«tn)tefM<nint Andam 
hl<t Iniprofr^^nfe ihJTS 
Aa»i4t<>d In itolngnttl*! 

t t.ted bjr Hooker of Dtmlili 
ilri ti b> n)i Alts or • srtiAH St 
thiv seredm beind n^Me tirtutn 



(■JJJWw) wn I 

nnj^ flilU for ma^UMigb 
tpiTfliru emmout ftralers M 


the wh^ of the toteitor circle of two broad wheals«aii4 
ivithto DO reond fh® knives out the farrows atsms The fx e 
told frame n a Riller are used fbr thne whAls, so that cIm 
weieht majr bb Incrnsod bv loaAng the bo« of the frame, if it 
should b(. necassarjr to tagJn Ute kuteto sut tHrouifh the ftir- 
Tows It IS dratofitosnib oteat aasc wiross theplouabed ludbr 
hf oAe horto , mo when it U Jitout the fudrows are cht through 


ut Into bmall Hiainto, __ ^ 
■“ ‘ IboS^ing, orU 



the best stale fur 
being tiurown to* 


lentt Hthioh have been mefl* 
ince jprnm aurgmnal resldmieep 
^ xeauirlng overseerp or 
fit a W4*t.lr)y n port of what w is doing upon 

iatto It show® how tin. servants and iicmes 

hav^ btien enii lu> cd during i ven dav , coiitains a Journal of 
tlMTuamher, and of the |ir<>gre>>s oFdlifereto works, ahcl a state 
of hiB receipts and disburM.nietits dtrlM w tseek 1 hose re* 
ports, iH sides enabling une to iitdge' w what is ddlVig, * 


*ind to 


fha 

tmnt at piCblle.rt>eA aiAl 
(ftftroOKhthitotatd Mq^ 

Jon. gS nmenklli^, dnae^jfr 
Tht iiino,^rfted and 
1 ftonriitone dftmfed tandss 

"W .Vrheeli which 

„ pmgnn in<i 800 

JTkhO rlveiM^u'in affWnIs 

. |!ni^ arrirtged of mffi nnt si^es, 

aniTflirueennneut fenders settledtolUi a vu'W to unpitiveipient 
(lettage fenni.wnd or twpj sottgeeii t improvwl stock on tl e 
dthiesne farm, HTi)jntvecl ferm hiiHtlhigsl leaios for Otteen 
-seirs { atone qnirrles oiiened, ptlitni drained and Improved 
1 rkk dayfuund, dnd haieks dwlei aahn®n fishery unpr vtd 
Irrigation, tiociiu spring im|||« moss eauqiosu, mole | lough, 
and steaming ap^atus JMHmured A < r<ws moss cutting 
machine mveittto by the overseer, William liilliday, lor 
ciitUnff mfurraj|rsaaKpss In Improving moonlnsteail of i ross 
ulougnlng , the tatter operation being not only vt.r} IsIk nous, 

Ln( one \mch si luom sui coeds in cutting the tnrrow s into r leces 
small enough to Im. aftf t« wds c^islly harrowed i Ills ma hine 
L insists oftwo Circular knj vi s, il tiu y may be so mlleil, six inches 
dcq> In the blade, with a blunt ed^c fixed upon ind einbr’icing 

7840 KlKCUDBUIOHrsHIRE. 56 l,ti 41 acres and WIGrONSHIRE S> 88 , 9 fi 0 acres {Ed Caz abr 
18 .W), possesung great similirity of agncuHural choral ter, have been included in one report, as the 
district of Galloway ♦ 'llie chmite moist but rafner warm , in some pacts ol Wigtonshirc, in genial 
ficibona, figs niim on the open garden walli The soil and surface of Galloway is exceedingly various. 
AlinoSt tiie whole of W igtonshirc is very little elevated above the surlacc of the sea, but greit p irb 
of kircudprightshire is hilly and mounUinous Ihe betti r soils are for the most j^art light, and of this 
an^ ha)i;fl^mnli Ihtre is a considerable portico irt Wigtwwhire, In sonic places in KircudbnghUhirc it » 
chjev 4 r.^pli^fai , and there it a greit deal of peit-movg) and bog, as well is nnprovttl, or grass bearing 
pe It, nf thi county ai e argillTccouh, gr mite, or whnistonc with saint Irci stone Some muu r il 

venuJ^Mt^ tteen found , and one gt liad, netr Grte Ilouac ot 1 letl, w is worked it the i \i)cnsc of the 
c'ONfgQtf it^his work for some time, but without sw cess In an agnculturTl point of »ltw, Gallowaj i» 
chidJiy^rWIlPlldllhloCbr Jtt breed of i ittle GUd^tune,a millwiight, uho has invinted a ri aping maihine, 
* Jin^rovementf on tlw,tbreslnng machine, and other implcmi nts, is of this district. 


glvi any lUtvctlWiB that may be ntc^snory, are gi^treinely luifel 
to refer to, sod exciu, the arersber abd torvabts to be diligent 
in my absi vi 

Inirctoa of populstiim «n th® estat# in fifteen yaars. 7%, 
vir. from 175 tl -^71 ‘nhalntmta Total expeiiM ofpurdiMe 
iiiiprovriiii iits up to IStt T(t,00(K ( tear anminl rentid 

j at til It tiint ^000/ a sear, cxtlud^e of the value of timber, and 
ot th ni'iiisiun, i dnlLii, and lu t Itouse, fee os t gentleman s 
rc^idtn c 

7 Political Fconayny 

Il -If r VII g roatU, and s >me cnnab ind rillwayt , some con* 
mcrct b M.1 with the port ot Diimft-ics niwUufRcturto Incuii. 
sderablL 1 1 | er, stoCkiiigi I y fr un<.«, muslin weavers A soldi 
Iron work at Kirkc imi 11, m whii h from threi tp fiiur doxen 
susd s dailvgre m idt. ( otton s| Inning oiid weaving in » lew 
plate I arp t WLavnig,&c “ s dt.from tht richm fNUts of 
tht hia sleecn eullccteil with htrse dr»as m dn weithol in 
huanincT, iml thtn placed so as 1 1 be wa^ed and filter^, and 
the brine that runt, out of it buletl * 


1 Pi 

More dmdsa Jhao •hi roost of the eounUos <f bcotload 
lArgeH esuto, 9 h,UUQf a year, I^orl ofGallowas'a InWigton 
shin, kilales in general well managed landlords in gLiiera' 
advance money at Avl, six, or m len niUl a b ilf | «r cent, fv 
bull^ga, fimeto, draiiiH, mineral inanurci roads, fee I)un 
liar EorJ of htlkirk, a dt'wlpJc of Craiks, c le ot the hrst who 
set th® egadiple ot litijirovement, which has been lanrsevcrcd in 
1 y the some family to the present ^ue ^ 

il Ocoupatton 

Ih the esoonv where lireedieg cattle and shcvii Is the dbject, 
Cums setnetiinei seven of etelU miles square,^ some ten oe 
fttolve Arslite farm® 30 Q to 6 (]o acres rllOi) aiTto-pu-haiM the 
overaiB Ifltoetf ninelctai or twenty obm yeirs, to whim the 
Infe fieri oC Galloway «iil*erudds.<d the tenant h hte ** I'rom 
tills two good ctl bets were fmipoMvl to result 1 t 1 hat the 
landlord was feood firom the tofu uses of I u hbngs and repairs. 
Sfdiy f hat the tenant vresunUni, (oh wi. always do) on the 
uwdlnaanoeof lifer would be uisiiosra to go on with h s im 
provetnettis to the lash There is peruUily, however, mu h 
litMJvi^ in the Idea ' 
b.jKncloUng 

Galloway dsfcto flOOO ) jm gcneralW In use wme itsrfiil 
necessity w nmdlng them huflii.antlyf ami 
' to a oat under^niTfece 

century, f aft and some 
MS yokiad aty^tof in Ubh ntd Si otch p oogh, and 

few WbeeU without spokes) and oars m 

MH®, auPcnTgU rhe iinproTed implementa the higrtiandry 
Ktot I^tnan on the fliuvi il lauds aOA loams, too h^avy for 
turnlt»f'th’'ilotBtl‘fS®kshlltopn the turni|is soils nttli luxd 

on tha in«u»tatns Imd mo8n , 

pistes, dhtTfeund to 


. carrots cultivated in some 
er a ell, fiorln trod on logs , some 


Irtlgoctou s emhaiDking near Wlgton and aa Kirkcudbright, 
ana OMob dvatnlisg f jdto paring and burning, and varloiu other 
means efknuTOWto Iwigs and flow mosses tned, in conjunction 
seith drtoalbg .Com in tlie late districts f^ted ( 3176 ) 

'^hwmHe^mA then with honey, and folded nr roued up (like the 
teff^ tha AtofMaktos), fbrm « part of the breakfast Iwaf}^ 

<«^e, pinprieton femlsb their tenant with firult 

<lutW pbiiidaHl of ntoard to 
ih Its «tfti|lvatci!nem, irequinily do 

?* > t ‘X * la* ^ 


6 IVoodi and Plantations 

Of a \cry 1 iniUsl extent, but rapidly Inrreaslm 
“ ■ ■ : ilanteil extenslvclv it Moim 


IB Fohn FapI 

of Stair ilanted extenslvclv it Mount Kennedy, in the lie- 
g iming of the eighteenth 1 1 utury , and lb iiglos !• prl ot SlI 
kirk hw n aftei wards 1 he Lari of finllii ay die piesrnt f irl 
of Selkirk, Murr ly of Ihoughtoii, and various othm, are great 
pi inu rs 

7 / lie Stork 

7 1 e Gill wav 1 re d nf cattle Is m e'l known The breeders per* 
ha] ■>, In (.ener 1 undi lat nd tl e m inigemcni ot t atUe as well 
u ir I itttr thai, in I Ihers n the kinrao n ihey all know 
h w to diBling n h i g i al I ull nr a g kkI tow h i n t b id one 
itid fiiil nit to silcct from ihr r wn slo ksach is arc last 
ad ipted for thi Imiirnviniint ot the I ret 1 an 1 iioin this ge* 
.geral nttintlon It no doubt irihes, tliat the citUe hi Gallow y 
toe inretty unil irmly eood Hut iinong them have arisen no 
enthusiasts in the prcmsislon none who have studied it sekn 
tlfleally, or dedicate 1 their tolents almost exi lusivedy to this 
one ol ject No fair tett has yet lieen gWi », irf what might lie 
done by a proper selection of the t hoU cst nidlvldaals of Ixith sexet 
fer hfeedirs, and unliinu ilitiii m suih a manner, issetmed 
hetoahulaled ti diml iish thtir fiults iiid lieighten thnr 
proifiMes, by crosshig the progeny of these from tiro® to time ; 
ind JltiJI cirefuMy pursuing proaier combinations of the trost 
aiiprovtd malta with Ihe finest females, till tlie improvement 
was tarried to the greatest pctfccilonof which the breed is 
sittcepUble No DakcwelU, no Culleys, no ( oMlngs hive yet 
appeared in Gallqiray , who, with a skill, the result of long 
|tody und eimerlaice, have united sulficient gaplfeli and by 
tnii succeu of their expcriaients have nude great fortunos, and 
transmitted their names to the most distant parts of tht king* 
dom hew of the Uallowavcottle (comparatively) are fed lor 
home eonsumptlon Dairy ng with Ayrddre opws has lately 
been introdu ed, and very good Dunlmi cheese mode 

1 be thetp for the low districts ate of various breeds, those of 
tho highlands tlie same as in the mountain distrlcte of the 
counties already described The South Down is found t® an* 
■shire, and alM the J*elctoter 
formtoly ijossased a breed of hon« pe- 
tn esuroatlon fb»<«h« toddle , being, 
dtngly hardy and otohifc Acoustomed to 
itainous country, and Jifllir employed m Che 
... tuf^ footed, and travelled with kptrit in 

..V '■ . — T*«-> A larger bIm then the ponlerof 

Wales, or the sheltlei of the north, being fenm twelve to four- 

mada, thnt had KWn wreolWftb too shores of Galloway but 

much to be rtvrettod that flua anient bteed is now almost 
Inst 1 hU has hem o(.cMlonc .1 ehkflv by the desfap of ftrmoTi 
to bngtd horses of groatei weihht, aud<Jiett«r adapted for Uw 




iBeoK I. AOB^VhTVm dl> LAlirARKSainE. 




Sgffi’/.SS! 


di’anriht I andfrote th^Jlltl« tkYii 0 iUtaiMl,lnttmflQffitnqiitf • 

hoTs«s, theracBfiliot be adoabt *Kairntu^ a* 

thejF would m oenttBl bMome' 
iioluouf luftiuauce, Hllliarta rew n 
what w«i9 ne fOMBt ytoropply dehiwtu <«.«•« >uwn>.i.. 

Arr^fir incroasinic UM tke taitroductlon oT jfDtatoai . andtbd 
prejudice afnloat eatl8j|ktli« flesh tootfluort to and mML 
(llsirlots of Scotland gIraBujilhr deeUnltig lUnglnt not istac*^ 
tiwd, buttiiatwoftnNir tefifioMa(th«iQO)it 

7844 ATRSHIRia 6M,96(KlKsreii -of tttegli^ but not mountfllootM MirliMiWt «n#^7«y <« mosiy lollf 
under a moist cUvu^; balf tha county bogi h^f^aritutOk t>t the rest JbMy uudflr aUeriiiito 

grass and corn. The agriculture fbllowdd l» |h gNtat part the ffity clieSw» 

described (706^ ), beings ch ledy produced iu this 0&ftNt( Vkv!% 

SL sadU Tin atwot 17A|I, rii« 
— pn not Mr« than c^hsir 

. ^ jrhotteaWdnrtwityolMdto 

,\»hUe n^ool^ls UjEFw biwMl orar I9 



a JPoiitieal JPee.., 




PSPSTji 


1 Mtnirals 

Coal aad hmatone are to be found in most parts of the 
coujirvt and there are aeveial kledA o£ building stone, bat no 
tni.tinic orM worth Working, eaceptina iron Coal la the ata 
|tle minexal, and 1« mported in larRO qnautitiea to (il^aaow and 
other towtia, along the west coast, nordiward and southward 

2 Buildtngi 

Son c good castles and mamlqns, alCuIzean, London, Fg 
linton, «c Farm buiUlmgs are Improving, though but 
slowly home neat elevations, and romrorUhlL interlora on 
Lord Eghnton'a eatatea , single (Jtg 11^6 a\ and double (0). 


what Uiey now IfOiur 





n, 180 j 

5 Woo^l^phid J^kmtatSaiti 

Most bf ths protadstoB) ere eatenalve nliniten >4)n the 
Culaean estate ash exteiulfe woods, saised ui the faqe of the 
west winds , meat ot the tnea lean ta thewast^ esaepting (he 
common maple, wliloh » gvperal^ eSeet, or neatly soi ta 
OTieoCihelNist tnwsforannpesodMia-otMiit. ljh«na>e»lbw 
native coppice* woods, and aoine iiiiseM Uicb, aabjaiadoak 
trees Tound LgUnton Saade. 

6 Impt oDemenit 

CiptRin Smith, the proprlfltMF of a aihaV place abooniUng 
with iK«t bo^, about J7W, benuto drain s^ dig, and tlnw 
the h irlare, and succeeded in Temdng thS pent to a hlacic 
mould . and rearing tolerable crops or oats, iietatbea, and olever. 
After live or six ye.irs, he was ahli to vmtiurelMaMatMl cattle 
on these bogs , but at hrst every operation waa fAanaaU 

7 Poltttcnl Ei ononw 

Carpet and other woollen manufocturca at Kltmamork t 
thread at lieitli, cotton at ( atharJne, iron at Mulrkirk, salt 
and ki ip on tin. shoros, and carthniwarc and the usual minor 
iiianutac turei, as leather, hats, Set , at various places, 

ilie harbour and othir works carried on at Atdroasont^ 
MS of the 

, railwiy 11 , 

alinobt enturely at the expense of the Duke of Portlaqd, are 

. , r X,... — — j I — and 

^ noblemen. 

Iitely completed u, one ot thp safest, most 

ous, and most aLcessible on the weft ctM^jd Witolii 


wenty miles below (dasgow, is MCb ibifliow’ 
A circular pier of 900 ywm nAftpitflS d m 
thing was then ready to beguiabw, wekWbwk, 
g to 1 elfnrd s plini, was to ooimi|flMM'70 to 


Rath of such cottagis Is suiroundtd by a neat girden, ran 
tainlng a pigsty, pump, and liCt house lud tin hiueicn 
tuinlng ajwun (1) kitchen, oven, and stilr to I ed r oinsl^i, 
pirlour(3), store closet (4), bed closet (6), pantry (( } roil 
eloset(7i ba k«ntrin<w(8), tor I house(9>, and waterclusei (lU), 
with two garret bed rooms over 

7 Ot cxipation 

barms sniall from 60 to 160 acres and their culture imper 
fe< t and irrecuKr, though rents arc high from tlic population 
ot iheiiMniitai lur ng towns 
4 I tve Stock 

Horses ore bred and sold iindiT the general name of T anark 
shite or Llyilesdal^ and arc in gTeit demand , as aro the Ayr 
shire cows i ir the Edinburgh and (ila go v dairymen Indeed 
these cows as we have seen (b78n ), art prefemd to all olhi re 
in most parts of the low country of Sr oil ind Tht native 
horses l«gan to be Improved ly cr >ssvs bout 1740 In that 
year Robert Woodbum, In Mams of Xroudoun, sold whit was 
then considi red the best stallion in the countv, nt the priLO 
of five guineas Tlie common price if ilraught hones did 


uifeer the ausplcos of the Lari of Eglmton, arid the harbour of 
Tioon, and the rallwiy tkom thence to Kiliuamork, formed 
almost enturely at the expense of the Duke of Portls 
worthy inonunienti^ no less of tint enllghtentd tadgm 
entrf,y, tlian of the wealth of these two patrloBc no 
Ihc liarbour l-Uely cuinpleted is one ot thp safei 

cipir uus, and most accessible on the weft coSataf 1 

p wsessmi^ many advantnj over the harbour FHtb of 

ri de, hitu'itt in a narrow channel, whidi can US navlgatid 
only when tht wind blows from piutieularpomC 
fur upwards of twen' ’ ■ »- 

and oingerous A c 
Ihll and every thing 

wl II b, acrunllng to 1 elfnrd s plini, was to on^lintoaAr 70 to 
lot) viwscN, In wall r sixteen fet t deep. 1 faptWiMC wntJks havo 
rather I ingtiished ol Iite, and ore not llkelytote epniplrloA 
soon without pul he aiiL It was part of |1 h) cMlnton'a 

pi m to rnisr % nvut regular t uiittown A( ArflftMttn, In which 
some progress his b wn made , and he has constructed excel* 
lint hnlbs, w hich draw to it a number of vlsititfa at the proper 
MB on 

I he harbour at Ardrossan was only a part of the ganaral 
plan, and (hat horn which, viewed by Itself, the smalleK ed 
vantages iMrliaio wire to he expecledr 1 he leading idee waa 
to o]Hn a direct lommiinJi ation lietweeA Ulasgow, Paisley, 
iiid iilur large towns m the vicinity and the west Coast, in- 
bti id «f the 1 resent circuitous passage by the Frith of Tlyde. 
A rnnal was thervfort. to bo ca|^om (Glasgow toArdrowaiu 
nl out ililrty une imlt« and hall; at the estimated expense er 
l2i,0(Nir, Of this a third |iart waa exetuted, tbA Is, from 
Uliti|,ow to Johnstone, and this part, it is uud, cost about 

1 he harl our at 7 roon, i onnei tnl, as it now la, with Kilmar* 
nock by mei ns of an txLeUeut railw a\ , swiua to poMeaa ahnoai 
all the idvaiitBLes of tliat of ArdTossati, and pnmilsea to be- 
romv, in 1 much ahoiter ptiiod, of vaat utility to (lie popUioua 
country around it 


7845. LANARKSHIRE or CLYDESDALE. 556,800 acres, in great rart xnountahi, moor, find peat^ 
bog, with a portion of fiiable loam, and some retentive clays i'be climate is cold, moist, and IMiHvourv 
able, excepting in the low vales, where vegetable is chiefly injured by spring and autumn Aver, 

ago of the rain which falls at Glasgow, oO 8 Inches The minerals arc )e^ uroaetone, coal,1Iiltte8tone, 
freestone, and whinstone, all worked t* a considerable extent ihc lead mi^ at LriidhiHs have been 
already noticed under Dumfriesshire 1 he husbandry of the county is chiefly distlngiiished for its breed 
of horses, and for orchards, the latter a rare production m &>cotland Jul^n Naismith, the author of a 
work on Industry, another ou the Llements of Agriculture, and also of the Report, seems to have beflo a 
native of this county. {NatsjMth*s General View, 1803L) ^ 


1 PrMerty 

7 hree Auitha of the surfiice the property of great land 
bidders, tlie rest much divided Farm houses and olflcca were 
formerly very IndllTmnt} but in this as In other adjoining 
countfei, wlierc the leases of farms fall in, tli« hfoworu gene 
rally enlargm oT re n ews (he buildings, as a O S 0 |w i fti st^ to 
getting the full iw^ value for the land A ISBif well of 
MTound fened out iooperitlTe mecboalct, wSMvslhiy fee for 
bttlldliw cottages. • 

2 OecfipafiovL 

Much the samo os In Galloway. Breeding forms are large, 
and ooni formajnoderate The aSiMtiiinona district Is ocoo* 
niMtly irith flocks of sheep twHIfberld^ oo th« ft. and 
W sides, where the ground Is Hushy, and feM proper for 
sheep, aid the cgEposure tp4 hlml^ m encourage ftw cultivation 
nr corn, cattle CM mostly pastuiM, and those generally mllrh 
cows and their young, manu nf wliich are reared r a smoU 
quantity of com only n^g cffltl vofed, iwinolpally far " 
of winter provender Tue less runted 


the soke 


of winter provender Tve less rufj^ed and less iwposMl Mots 
nq more occupied in the culture of corn , and t1i« Iionn gf 
fht Clyde, between IfHfeUton and ZAiu^, with ordbords 


S Gardena and Ot chords 

Glasgow IB abundantly supplied w«h the etnnmon mlinary 
vegetables Iroin market gardens Orchards ord chiefly found 
In two djstriiiB In Scotland in Clydesdale, and the Oarsa cf 
(iQWXle “ Ibo Clydeidile orchards he mostlyghrcwoen th« 
bonferi of the Mwest fall of the river, and the mouth af thb 
soudi Calder 7 hey ore chiefly of apples, sflth a mixfhrs of 
peoc tiees and some plums rherrlcs are moM vmy cnltl- 
vatedS being much Buli)crt to the depredations of bMi. JfoW 
of the nrchardlsare large, but many small ones afi^1a»t« up 

• —•“•a may cover flW ocm^ 

The pndttceJsmflarr* 
wnpyed in the bkwsSn, ^ 
value nob 

er end ifa of the 1“ 

Those wbiFcultlvate ifa ground aramKUbefM fekln 
not fi^Jurt the roots, arid giving manure from flmo U 


40 


htltiJurL 

hatwfaer ficult*and 
than Ihose who do 
ghe trees to die soU 
p)|iilMl on very 



much grootfT quentity^iiw 
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STATISTICS OF AORlCULTSniE. 


PkM IV. 


been fouodSs Mcoe«d better thea on pUi^ at tubtertaBemis 
water flows most quwkly avqy Most nf thiHn sUtuI on soils 
^tatly cobqri'ei aud on nioh the trees have been supposed to 
be surer haartrs (tuin an ouen sandy soils yet there are in 
stances of orchards, on frlablo and navelly soiiSf unroitunnnly 
produkllve Plum trees are (pnterauiy planted round tho verge 
of the orchard, and ore profitable, not only for Uie fruit th^ 
bear, tut lor sluftenna the other trees llte (lepreddtlons 
conunitted on the orchards are become more frequent and 
daring, as the manpfat tures of tho county have Incrs^d, and 
arc a gnat din ourageinent to this siiecies of cultivClion, par 
ticul triy til It of snnll orcli irds wluch cannot defray the cv 
pense of watching In the night 

Besidcst the lurgcr firuit, greit quanlitire of gqoselicrrles ind 
currants arc cultivated, and, wlttn wdl managed, ire said to 
pay very well i ho gooseberry and currant trcis otc dug 
around annually, kept on a single stem, and dunged every 
second year 

(-optetvuodi, or native timber trees, are not al undant , the 
oldest tree's are on the C lyde. In and near Uaiiulton P irk ami 
jUoihuell Castle Mary new plant itions arc forming in every 
part of tlie county 

4 7 tve Stock 

Cattle a mixed )«rced, the Ayrshire beglnn njg fo liecomc ge 
ueral Quien formerly employed in labour, and still used by a 
few of (he ain'ttLurM m spite o( tlie lietter sense of their tui-uits 
and badifTs hew sliecp kept, excepting on the mountains, 
where tlie black litced sort prevails 

rhe davght Aorsre of ClynoMl lie h i\e long been in high e tl 
mati m Dealers from dlllercnt parts of 1< ngtind ex in« to the 
(jlisgow and Hutherglcti markets to purchase them, ami prefer 
them to the Deri ysl ire blacks Ihose of tlie u| |>er 
-word, where the greatest number are bred, are ca< 
telmed the best The native treed began to be 
Improved by crosiies from £iig uid and 1 landers 
abinit 17f0 

Thi Laujrkskire breed of horses vary in h ight from 
li to 18 hinds, but trum 1 1 to l(i hands n, lonsi 
dered the proper uae His general ahpe t(/i^ 11^" ) 

Is stately, huihnme, and dign tied lie is nurd, 
tic'shv, well proport one 1, blning, ind heavy, wrh 
put being coarse or clumsy Uis euuntenani e is sweet 
and igreeable, yet lively and wirited and his motions 
are steady and firm I ut mmole and alert His 1 ead 
Is in due proportion to his body, rather smnll than 
large, no way clumsy, an I not so full and pruinlnent 
ticluw the eyes as some of the Lnglish I lea.al'i His 
nostrda ate wide, his eyes full ami animated, and his 
ears erect Hh nu k is neither long nor si nder, I ut 
strong, thick, and fleshy, with i guuliurv ture, ami 
the mane strung imd bushy ITo h I road m tl e 
hreabt, thick ui tin. shoulders, the blades iienly as 
high os the chine, and not to much stithhed I a k 
woids as th ms of r ad 1 oiscs. The arm taj ers to the 
knot The leg rather si ort bone oval and str r but 
solid and clean I he Koof round, of a blac k colour, 
tough and firm, with the lieels wide, and no I ng 
hair on the ien, exceq t a tufl: at tlie heel 1 he 
liody roumPond n avy the belly of a firof oitio ml 
size, neither small nor large, and the flank full 


The back straight And broad* but nol totr longy th* lolll 
brood and raised a little Huoks vudbler bu# not proimMont, 
and but a short space between them and the nbs ihe 
sides, from the slioidders to Uiehip, nearly straight the 
thighs thick, and nueUng each other so elom under the fim 
dainent, as to leave only a small jaoare to the tail to vest ou. 
Tlie tall strong, stiff, heavy to lit^ and well haired, A. hnye 
sheath (vagina) is considered to be one of the marks of a good 
horse, and a vnall one the reverse i ai/ 0 h. Th *y have been 
vhiich improved of late, and are still Improving* especially in 
sire and weight r 

HoJi * A k nd of Jewl<>b alilunrenoe of swine seems to 
bavB^ken place, about the rigid times of the Refonnatloii, 
In tlie wcavtern counties qf Scotlmd Tliey were un lean 
iMMsts It w ns Eiiifiil to oat their fichh, and neither cred tnl le 
nor profitable to keep thi m , and tfioiigh these prejudices ire 
now pretty much worn out, pork is not yet. In gener d, a ta* 
vourfte food, and, of course, the number of hogs kept and fed 
are not censldarahle " 

5 Political Economy 

7 he roidi are In many places bid, but have lately been Ini' 
proved, though the materials b^ood and abundant, the wer 
cllmite is mu h agiinvt them Tliere ore several i an Us, thi 
river Clycl mvigable to (/lusgnw,and some railways The 
manufaitunJi uiU (ominerec of (ilaiguw are of great extent 
and well known There Is a concspoiidmg agricultural 
society there, and some n'in >r socioUui 

1127 



f843 DUNBARIONSHIRF 147,‘^X) acres of excccclmgly irregul ir Mirface, in two parts, di&tant 
ftoiti each other SIX inilts , jiossc^sing little ignculturat inttrest Ihc arable lands arc of very hmitod 
extent, and lie chienv on the biiika ot the C lyde and Leven thb grcitest p irt ot the founty lonsisting of 
lofty mountains incapable of Lultivition tod, lime, freestone, and iroii'^toiit tboiind, and are exten- 
iMvely worked. 1 hero is also ochre, sc histus abounding in alum pyrites, which arc macic into copperas, 
Md a large quarry of blue slate Lochlomond la well known for its scenery \whytt, and MaiJaiUine*s 
Report^ 1811 ) 


1 Propel ty 

Two large oKatn , nno exceeds SOOOf a ye v One ihinl of 
the county under tnUil, wliieh greatly retards its improve 
ment «• 

2 JBui/dmfrs 

hf ore th in a common share of elegant villas and gentlemen s 
bouses, riie most mignificenl Is Kmenc th tie Duke of 
Argric, built hy Donomi, in 1803 rf ««/ It is 1 S4 fe t long an 1 
lil in breadth with two m'ignllicent fronts, U ih ornamcnitd 
with columns of the Ionic c tcUt Un his tirace farm, w| ich 
Is cultivated in a verysupen ir style, there w also a large set of 
'* with a high Uiwc r Common firm 


farm oflloea, surmi untw with 


houses and totlages formerly very wretched, beginning to ! 
prove, but the pioeress slow Ihinbarion I rldi,e 30U tol 
length, and ta enty Rve feet high in tlie centre 

3 Occupation 

Average extent of arable farms fifty acres sheep, or moiin 
tain Cirms, average CUO acres Farmers mtn of llni ted edu 
cation, wiUiuut capital and Implicitly following the prar tires 
of their fbrefathen. 1 here exists among tho Ubo iring l-u m 
this district an Inveterate attachment to Uie u I'lsess on of Mnd 
When a young man is disposed to marry, he 1 ks out for a 
■mall fuiib takes it at an extravagant rent, stocks it on credit, 
and draws from at a m anty subsi ti nee, while at the end of hls 
lease hul effects are often une |ual to pay the debt whU h has 
accumulated during Its currency In fact the feudal stiteof 
aoclely has not entirely disappevcd In this county ITiere were 
Ufely, on many estatts, and are still on soim , firms let to three 
oV feur tinaikb as cmdunct lessees, to be cultivated by their 
united, or nuiev disoordant exertions I onds always let on 
lensea seMom to a shorter period than nineteen years 


4 ImplemenU 

Curved harrows of a sem circular form are used 1 y the best 
f iniwTs fir dressing their i of no ridges The di iini ter Is tqiial 
to the Uist UK e bt tu < en the dr Ils or ridges, generally hear three 
feet and th y nir used before tlic young shoot or the pofito 
spr ngs to di ess tli( surf u i f the ridge, and dcsti oy any wi ixls 
whl b ni ly 1 avi begun to appear 7 he 1 iehland hand narrow 
Is Mill In use in sonic cornel’s of the higiiland district It ts 
iboiittwo feet long ind fifteen inches broad, consisting of three 
bulls and as many cross I irs, with twenty wvin teeth and twa 
handles bent like a I cNip, with which it Is wroa^t Iklsetn 
ployed un bits of Und winch have he*ni dug vltn Ihe highland 
Siilde, citlicr on account of their being too steep to he tllletl by 
the labour of a h rsc, or fr iin thilr ruiihlstlng of a number of 
amsll corners nmoiig rueks and large stones, to which a'COhimon 
li VT iw could not fnid ao< ess Wilkie a wheel plough, with a 
s) ifting ni i^/le J /Ig Il2S ), is used to tear waur furrows on 
wet lands, aml^iliw for the loinmnn puqioses of ploughing 
strong r I lys when svet the muzzle being set bo as boi^ horses 
may walk in the furrow 

•> Lnclotung 

Cicnticmcn who pay pSnioiilnT attention to their hedgef 
never allow them to be lut with shears In place of that 
implement a hedge knife la used, with a ahort end slightly 
curved blade, thkk in the middle and tapering to a Ihlii 
and very ahirp edge on each sidt By i litting alvfay S upwards, 
till twigs are cut clean oxer without being btulsed or lonker^, 
and the he^ is kipt, of what is uiilveraally allowed to Iw Oie 
best Bhape, fftroad and bushy at the bottom, and contacting to 
a sharp ridge at top 




Book T. 




C ArahUlxtnd^ 

FotaUMs culHrated MKtartiim Mijrotlwrcrep In (b« eoDntjr. 
ana with th« greatest aocfliM. Thegf am planted on every va 
riety of eoilt and Umve even an (Mr cti(fl>3t cIbji \theie tticte in 
a Mifflclenc decUvttj to cany off the aoriatie vrater t but a gra 
viily loam aultt ttiefn beat about twenty tons of manure per 
acre la the common dreadng Dtltllng and dibbling are the 
< oinmon modaa In t]|p towlamla* and by large beda in the up< 
laiidu, average prodocMwelve tons, butdgbteen arefrequentta 
obtained 

7 Grass Land • I 

home bog meadowa, but no others , some pasture flold^ound 

gentihnenu honseai but none on lowland farma, moimtalna 
wholly In natural posture, moss, heath, bog, and moor 

8 JVoods and Plantationa 

roimewooda form a very important and prominent article In 
the produce of this county. They covur aome tbouoanda of 
aiTva of soil winch would otherwise be altogether or nearly 
uaelisa, and yield an inconu. to the proprleton little inftrlor to 
whut tliey ilerln Imm their 1 est arable land The steep slop 
tag banks of Loch Lomond and Loch fxing, where the baacs of 
the ntountams run into the hko, ore In many places covered 
with them 'i he thin dry aoll which apiiearsln small patches 
among the rocks seems to be particularly adapted to the growtii 
of oak coppice, which, from Its superior vdut, is chiifly en 
I ouroged m such situations, while tne inoUter and more unfh 
vniirahle spots are allowed to beoctupied by less valuable trees 
1 hefu. are chiefly ash, yew, holly, mountain ash, birch, h izle, 
sspen. aider, crab, thorn, and willow 1 he seven last kinds arc 
conkidered Inferior m v'lJue to the rest, and commonly known 
by the name of barren timber 

t onsewoods are rut from tlie twenty second to tho twenty 
fiiittn year after the latter period t lie bark of oak becomes 
luird and corky, and of leas value to the tanner 

riautahona very gi iii rally formed on the uplands 1000 am y 
planted Bi I uM inreviouslv to 1791 lha Duke of Montrose, i 
great I laiiter In Stiilingshire, and ji irtly in this county, allows 
SoO Scotch pine, 40U 1 ireh flr, andi 1000 hardw ood trees, to an 
acre , prtfers oak plants of si vi nl yt afh growth "ind afrw they 
have been establlsla-d several yo-irs, cuts them down, whin they 
push long and strong slioots i’laiits by sti llvtc slltit, as aire idy 
described (3 J >3.), os ] its in a retentive si il onl« icrve as a re 
ceiilaclc for water Firs, pines, and all tries now rcgiilarlv 
pruned In the Isle of Skyt, 1 oid Micdonild planusl, in 
18 ^ 1 , 47,500 trees, and recefvid the honoriry premium ot the 
lliihlund Society of Scotland {Iratu Htghl Sec vol ti 

p 2 j8 ) 

1 he flnot tree in the county Is an a.sli m Itonhill chun hyard 
Its trunk IS about nine feet high, and, wl cre sni dlcst, < 1 w trds 
of I ightien feet in circumfirmci Of tin ihrci ] rmcipai arms 
Into which It branches, the 1 irgi'st U rlivcii, and the smallist 
near ten feet In urcumfercnci J he bi anebes spre vl In < vi rv 
direction with uncommon ni,ulari j, cuventig an area of n at 


iMcmOectuiud Neatly 100 yetn age It wm mhwfcbd by Mais 
ihm <€ StrMton, nest Norwich, a oMebrated pUnut* at oM 
rf the first Mlws be had seen , and a tendency to deem fai lotnb 
of IIM bouf^ letms to Indicate that It has stood fhiim fer on. 
reral centuries* 

Vew Ofees and hollies abound on tho banks of fioeh liOttUtod. 
A yew at Hosedoe is twelv* bet round, and v«*y high i »»» ®t 
^tockli^lm twa&ty-elght feet round, arto the top qvMdbig 

§ “^mptovem^s. 

home proprietors have drained bogs, and rendsrod them 
tolerable meadows , sod drained anti planted moors MoSstm 
soniettincs Inimed, the oslics ploughed in, and the land emppud 
with oitif fee. 

Irrigation, by means of the nils on the hill rides, tried In sonio 
plat es with su( cesy 

Xmbanktnetita have been made on a amall arale, and same ti 
(goisklerable eatfuit might be formed with success. 

10 ItneStoik 

IllghLind cattle fioin Argyleyhlre In general use, hot Utllo 
fei ding, drtiiying, or lireeding of this spc^cles of stoclr. Sheep 
cf a smalt bmc k faced kind bred in the county, to the extent 
admitted by the uplanrid iiastiirvs Horses, a mnall hittdy bnM. 

Hogt mefroMt as the prejudice ngilnst pork disappean. SOU 
fellow deer ocnipy two of the largest Islands of Lm,}} Ijomond. 
Thi stag, or red deer of tlie mountains, has dlwpiicared stnew 
the Introduction of sliecp. A few roo suU Inhabit the wood* 
landy 


1 1 1* allheal Lconamy 

M inufyctiiraR of Iron, glass, cotton, paper, alkali ) printing 
and bkirhing works, Ac 

Window glass manufactured (‘xtrnslvf ly, and equal In quahty 
to any in the kint,d(mi I*ay 50,(8K)f a year of excise diules ; 
employ 10 000 tons ot shiprui g, and runsume 1200 tops of kelp. 
The distillery ot pyrollgiious add at Milbum employs about 
sevin himls, and consumes d.illy a ton of small tlnux r, chit fly* 
oak. from whi h the liquor, a kind of coarsi vinegar, is 
tru-teil The ]>rocew bcaiitifblly simple A number of Inm 
ovens, or retorts, an. placed in a row, and filled with the timber 
cut into small pieces A fire of cools or iharroal Is kindled In 
a fiirn ice attached to each, and by its heat ftirces (he acid to fly 
oU in the form of vaiiour 1 his vapour Is londucted by a smaU 
tube, iiroccedmg from eat h riturt, Into a refrigiratoiy, or long 
metal pipe, on which a jet of cold water from aliove U lontib 
nu illy i illiiig Here the add Is condtiiscd, and nins tfnm tho 
end of th< plt»e iiOa ronsidirvbh stream, of yorrdiiish brown 
n lour UeMidc‘8 the liquor Uius procured, wlilih is cini>loye<d 
In mixing colours for tin i^ilUo printers, llgrre Is a roiisfcHn-nl lo 
qiiantiti ot tar and chart o'!! priduied during the process, the 
'*Alue of which is esteemed equal to the expense of fuel 


7844 STIRLINGSHIRE. 450, ^TiO acres Tnutli diversified by rivers, mountains, woods, and valleys, 
containing some ruh alluvial soil, extensive pcat.bog4 or mosses, and some bleak hilly districts. The 
culture of wheat and beans is tiu ( liicf agru ultural (e ituie Potatoes first cultivated in the fifllda Ml thii 
county by Prcntico, a iurming gardener at KiKyth {BiUche's Genet al kteWf 17Q6) * 


riincipnl river the 1 orlh, and mountain Dcnloinoml the 
latter a cone, upwards of 32G2 feet high, ot sheep walk, be 
longing to the Huke of Monirosc 

lime, coal, ironstone, granite, whinstone, and freestone 
abundant 

Tho cirta landt constitute one of the most n markable s ils 
In the county I bey lie in a low siluition on tlie 1 inks of the 
1 ortli, and extend about thirty niilcy lii length and two in 
brmdthj wl an average Tin y are c levated from ten to twenty | 
five fitl ibovi hl|,h wvter m iik mid i sm ill port on of them 
in soini plyies isovertlowiil it llm« Ij the nvir IbeMnlis 
uiilversilly allowed to lie the alluvion deposilcd by the F >rth 
and Its tributary streams, and foniwquintlv to be tfie spoils of 
the higher grounds, through wTncli tin river t ikCT its course 
It chiifly consists of a hnrel>colourcd cl ly, a snnil quantity of 
sand, and a pretty large mixture of once organi cd matter In 
some I laces are pitches of till of various cob urn , li t not a 
stone, so Urge as to obstruct the plough, la to be found. Hie 


soil c>f the best qualltv , when dug first from the natural bed 
IS of n I l.,ht I luc colour, and oTa subst<ince Tewmbllng tha 
nr host sonp, and Komctimes even serves as a substitute &r 
fiillcrs enrih In many plm cs the clov is exccllnitly litt^ for 
n iVing brli ks, tiles, ind a coarse kind ot crockery ware The 
deftliK ure from live to hftv feel 1 he subsoils are various, as 
a stifi hi-h k clay, hard till, and sea-shells in a natural state. 
These Irds of shells arc from a few inches to four yards in 
thiixncss they are (Iilifly laige oy leiv, wUh a mixture of 
Cdk es, whelks, and wine olhir shHls at prei>ent found in the 
frith 1 hese lands are in firnit Iroin hfieen to IfX) acres each. 
In tl e higher parts of the iinn^ the exwnt is frpin twenty to 
lOfMi aens _ 

Of m Mrs nl ove 90 OllO acres • 

C jftcc n norfs extensive, 'uid plantations considerable 
t arron iron works of greu extent, and well known. Larga 
cvttli fans held at halklrk ( hlef lomnivrce the shipping of 
Canon articles for London and oiher pUces. 


7845 WEST LOTHIAN or LINLITHGOWSHIRE 71, <>80 acres of gently varied surface, without 
lulls or mountains , clayey soil, and rithcr cold and variable climate 1 he minerals are coal and lime in 
abundance , fireestone, whinstone, and some lead and iron, but the latter are not now worked The coal 
at Borrowstonness has betn worked u^iwards of five centuries In an agricultural view, the county may 
be considered on a par with Mid.Lothian {Tro/ter^s General Ftew, 1811 ) 


Pfcperfu is In the hands of abont fortv proprietors. 
Lord Mtalr is supposed to have Intioduceu the tullure 
of clover, turnips, and cahltages at Newliston, In this 
county, as early as 1720 , and also the Hotherain plough, 
fur which puxpoae he sent a inrlnanlc to England, to 
acquire the art of constructing them. A hay drair, of a 
very simple but convenient convtructlon, li uswl In this 
county Flans of a more decent form of cottages ( 1129) 
ore given than ore to be found in some n(K>rt8 Lath 
cottage rooslJts of two rooms (a, b ) , tlie one to be used 
os a kltohen has a space for two press or close beds (c), 
and Ui th* other room there is a space for one bqd (d) t In 
each room Is a cupboard («), but no closet, which Is a great 
defiset. 

The contrlvanre for making horse^draw equOUy in 
threshing machines 12786 ), was invented in tills county, 
byU HeDdenian,of Bonbaid. The culture pursi vd is the 
Last Lothian; husbandry on the end the Berwick* 
shire on tlw turnip soils. The otilef commerce is from 
the port of Borrowstonness, and there is scarcely any 
raanufectures, nnless spinning, knitting, end tamhouriiqt 
In private feimltes raej be named. 



7846. CLACKHfANNANSHIRE. J0,7S0 acres, principally of carse lind, on the north bank of the 
river Forth ; but partly ol hilly district, belonging to the Ochiils. {Ltskttie's General Vtejg, Vi95 ) 
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STATISTICS OF AGRICULTURE. 


Paw ly. 





w early as 1147. Now wheat eaten ^to almost everyrota- 
i we^ Is taken out and fermcnUd ^lon* 

i 

7847. KINROSS-SHIRE. 47,642 acre 4 , of varied surAce, but generally low. There are extensive 
mosies *)d muirs, and not much rich soil Their agncult^c is mixed, and of no great interest Wrc * 
Gtneral ytew, 17SS ) 

Lochleven occupies 3308 acres , three small streamleta run where he sets an example rf knowledge. Industry, and fjooA 
Into It. ami the dllftrence betmeeu its hlehcbt and lowest nianiiKunent to Ml his neighbours. . 

surfiiee. at dlOerent seasons, is three f«t flie trouts of this Adam, of Blair Adam, the son of the relebra^ archit^, 
la^irm high esteem . thost ot the river Leven larger, weig)? tiu most estenslve ImproTW in the c^nty . droning, em los- 
ing dveuound. and urwards ’"K* planting, more espeilally the larch and Hcotch pine, and 

“ l)r f oventry, Uie Itanitd Professor of Agriculture In the building Lonimodlous cottages, eztensivtiy and Judiciously 
Umverslty ot Ldinburgh, possesses an est itc in this county, nursued 

784S n B ESrt IRE 322,560 acres, exhibiting almost evt ry variety of surface and soil, from the moun- 
tain to the plain, and from gravel t« moss. Iht climate is generally mildly owing to the surrounding 
waters , and what adds to the value ot the county, both lor culture and for thi^ formation of country-seat^, 
it IS rather driir than that of other (ouiities equally tar north llie agricuil ’re is roixetl, and may be 
said to excel both in the corn and t attle detmi tmt nt 1 he reverend reporter displays more than the umiaI 
•hire ot adulatory phraseology tor that “ highly patriotic individual, Sir John Sinclair,’' our gracious 
Sovereign,” the Board of Agriculture, and the (government, ** chalking out to the people a path by which 
they may rise to opulence and consideration.” (TAonuon's Gcntral Vtcw^ 1800 ) 

1 Geoffi nphu nl Slnte and Cit awistanres 

( odl, lima, and the usual roiks abumid , ir initone and Icid 
and LupiHr ore alKUiui, but none workt-d Neirer Jiurntls. 
land, upon tlu. hliore, and also In Mime other parts ot tlit 
county , IbCTi ire qinrrics of hard stono, ot 'i dai k t oloui , with 
the pLi uliar projiertr ol reMsl ng the toite ot lire It will 
endure tor rnuny v«arh, wltbout btuif, wasttdor broken, tliougl- 
•iqwsfd to tin most intenst. htat tin Ih h a i lunt it isuseo 
for the soles of uviii!i, and f< i the sides if ihiinmy i,ritp 
( oinmoii and fin In iks iwiniifiLturcdof au LXi.«.lleiit jualib 
{ThwMun't iniurat Pun, 1800 ) 

2 Piopt}tu . 

Estates inodeTate , largest, 8000/ a year 

3 liutldings . 

few lountifs V) rnhly studded with nobleuitn md gentle 
mens houses, about i hundrtd enurncriUd as dcs<r\ini' ol 
mitne Muny ent buildings in luins Ktlij 

liousos, castles, and Falkland Pal ici I arm houses md 
tages formerly very bail, now greatly improveu, and Miicnor tt 
those In most counties. 

4 Occufatton 

* P urms from 'iO to 500 acres o'* arable I mds, md some oi 
mountain paaturo twice is lirge Sime of the lirgest and Ixs 
forracni ire men who h ive em grated from other tuuniies u 
thiA less improveil distri t 1 ut the greater number in sons ol 
liKJil fanners, md not i few tirms hive teen in the Mini 
familv for scvt-Tal ceneraUons 1 he r ]h rter is an advui ate foi 
com rents, i nicaf first revmd in tins i iinty with tie im 
provemeit of not taking the corn, I ut pivi g In me my 
acrording to the avingi pn es fecses for nnuteen years 
Mine formerly for one ormttc rcpctilK ns of the penoil ir 
general the reslncllons reas mible. I n the m init,« rs f estate- 
In this county are |,eiicr4lly resident ioctors, and not IikIui 
burgh lawyers 

ImplemenU 

Plouehs with convex mould boards prefbrreil for loose soils 
especidlv wiien in a ^etMite, they free themselves inon 
readily of the eirth, and make i ndter furrow \n idditior 
to the plough, cilltd i ridder ( fb' 11 W it), id ptul m somi 
places, and ^ound to clear away the otubble from the coulter. 


6 G/ass 

One fifth of the county Inaccessible to the plough, and In 
store sheep and cittle pasture some liog or coarse rttahy 
meidows on peat, and a tew spots of good alluvial meadow. 

7 Oaf di ns and (h chat ds 

The rcmiins of in orchnnl at I indores, but none of modem 
(ormati n Some market ginlens near the towns, but most 
of tin inhohitanLs have ginlens of their own ^rae good 
nunteries Sang, an eminent luirserymm , and inanagi.r of 
genllenitn s ) laiilatinns — i valuihlc man to the counly,.~lias 
introdmeil an ixi client system of plmting, pruning, and 
druning S, me of ihi first | livate g miens in Scotland are In 
this county, as th t ol Keith, M emsss Castle, &e 

8 Wwds 

Not extensive, 1 ut young plintations very numerous and 
well ny tnaged M ire red irs md rare sorts of trees in 
( ourity th in in iny othei 
0 1 Ut \tock 

Jllnik cittle cl I fe long distinguished The reporter has 
hoard m Lngli h ib ikr say , tbnt a ( lie buUoi k of rbrty stone 
will biini, ail eiual, and ofrin a bl(,hcr, price at the Loudon 
miiket than in Fnghsh biilloc k ten stone Wavier, and equally 
fit A good I ifc eou will give from live to sereit gallons of 
milk p r cl ly, from seven to nine ponniLi of butter, and from 
Un to twelve |>ounds ot thtcM pir yieek, Iron weight, for some 
months alter c living 

' Hu weriis, distilleries, flour and barlev mills, frequent The 
linen mmuneturt extensive Salt made from tte sen Ton- 
ne i us, vitnol, 3cc 

rtu Jiff h crmni' Siciefy md the Imerkeithtng Club, sup- 
I portetl ililefly by fanner., an ccnsldercd useful Instiluticma 
I I ho first was rirmi I ibout six ycirs ago, and at present 
c nsistsof mirl\ ^00 menlHis The principal objects limed 
at In tills institiiHon ire, a mutiiil c< mmiinicatioii of dlseo- 
vents ifd impiovcmints in husbandly, common (ircitecl ion 
igilnst thieves and denrcdati n, who shill unjustly Invade 
their propirty , and laislng a^int slock or capital for the h^ 
nefit til tluir widows and tbl dren, anil of members reduced to 
distress or indigence Members pay one guinea at their intiy, 
ind half a guinea yearly None are irimitted but men crf'goM 
charieti r , md sue h niemliers is shall l»e funnel guilty of c rimes 
and misdemeanors punlfdiab e bv the laws of the land, ai« 
liable to ezTiulhJon, and a totU deprivation of all benefit from 
...e Society s fund No member can draw any thing from the 
fund till It imounts to OifOl , neither — .i any one be entitled 
to iny illowance until five years after his admiadon. Ihe 
ollowmcc fixed for a member fallen Into distress or Indigence, 
Is thirty 'hiniiigs per qinrier, but this allowance Is granted 
pan the exiiress condition, that he has not brought the distress 
|ion lilmsLit by drunkenness, or any other kina of disonlerly 
conduct And during the time he is receiving the aHowauce, 
if ho shall be fofnd guilty ot dissolute or Immoral behaviour, 
jt la put in the power ot the marngirs to dejirive him of 
It The willow of 8 member is allow ed twenty five shiUmgi 
quarterlv, so long only as she remains his yvidow, and main- 
tains a good iharacter And the children, when no widow la 
left, are entitled to draw fiio half of what thdr fitther contri- 
buted. If a membiT shall die, md Icive neither widow nor 
children, his next heir, or whoever shall be appointed by him, 
shall be entitled to the half ot what he has contributed, after 
deducting a proportional share of the expenses bicuned by the 
soeic^y since Ids entry 1 Ins society Is, at present. In a VOV 
respectable and flounshlng condition. ^ 

7S48 TEHTHSHIRE 4,0()8,640 aerps, almost every where mountamous, but with intertenlnc valM 
of strong clayey soils, fertile in com, some gravelly tracts, and many mosses, bogs, and moors Tbo 
laoontains on the southern side of the coiuity, where they are less high, arc covers with pasture to the 
•Ummits , there In the northern ps^ts jvKh pasture, heath, and copse Ihe minerals are coal, Irnie, free- 
stone, slatG, whmstone, granite, bec the metallic ores, iron, lead, and coiiper, neither of which are at nir©. 

sent worked This rountv sprvLs to dindn th.it ruirt e%f w,.rtiion.i 1. . 

to tlv' raising 

also divides e 

fbpnd In the mwses, from those in the south which carried oaks and a variety of ^ther wood, but rto 

regard to coaV and granite, though both are found to « 
extent, the former in the north, and the latter in the south The husbandry of l^erthshlrc f 
noted fbf Us tfay, ot carse land culture, and tor lU plantattons of larth trees. Its great hnprovei 
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AOittcULTUfti; OP PERTItSItlRE.* 




h«pc been, br are» Lord Kahnes, the Duke of Ath<d, and Lord BreadaUMinG.'^ CDn j 

riw, i8ia) 




1 PrQperty 

hstaifiet an or ali lUet, tmt the ipKatsr number large The 
m<)nag^«nt of the great esutes waa unifonnW cotninittecl In 
former times to the*^tor or chamberlain . but agriculture 
has become so much till amusement ot the tountn ^tlemc% 
(.ince the middle of the last gentury. that manv of the nroprie 
tors, besides the general superantimdteice oi thtbr estat^ Iiave 
a tann In tbdr own possession, which thM manage I5 at oriar 
seer * Many of our Improvements in agriculture are sn^ested 
by the gentfeinen of the army, in const quent e of thtir rensMHcs 
on the prictlic of other counules 1 ht. gentlemen of the Uw, 
dunnK the recess df ttulroourts of ludlcature, turn mnoh of 
their attention to the cultivation of their estates, and their 
liabits of apfillcatlon totbe former study, quit kens their ardour, 
and enhiires tlieir success in pursuit ur tlie latter 
It tlie propetly be extensive, besides an ovorstvr on the land 
lord s farm, then is geuerally a factor or steward, aud somt.- 
Umistwo or iiiore are appoint* d to manage the more distant 
puts of the estate In time cases, unless uie laiulloitl liavc a 
turn for business, he is ant to Iono sight of tlie detail of his own 
attairs , and if he be indolent, lie hss a good aiwlogy lor neg 
lit ting his Interest, because he pgys am ther pe^jUm lor taking 
that rnarge off hls hand 1 ho prosp* rlty of tilt cststc, and the 
comfort of the tenants, depend in these cases verv much on the 
disposition at the factor 

1 be boundaries of estates are marked sceordinc 
turc of the countrj In the valleys of tlic I ighlmius, dlflerent 
properties are sep irat^ Cither by huUtontial stone wslLs uith 
out inorUr (pYuvincially dry stone dvkis),or by a river, ora 
brook, or a rangt ut rocks, or some other natural limit ilie 
lowir bilU too are sonictiniea bihcc ed by these w ills I but 
more generally bi bounding stones^ hxed in the gi< und, and 
Ml up singly , 1 1 other inst incus, it the stoni s be am ill, tiuy 
are piled in m ips ilie higher miuntans are frcqnentiv 
diviiled 111 a similar manner, especially whin dllhrcnt pro 
pnetors occupy the same side but when they octuf y dilKnnt 
subs ot lie i> ini ridge or general lint of niounliin, is coin 
inouly hippciu between pirillcl glens, tluir prop rtus ire 
dttcrmineil m wind jiid water dnuUs, winch im ms the line 
ot uaitition on the top nt the mount iin lietwcen th* utiuiMHnl 
and lee sidi , or as it is still more nuely marked by the tendency 
ot rain water, dter It f ills up iithegimind 
A grett proportion «t this county is tret hold Minyofthe 
snulf proprietors hold of a subi it cuptii r When a greit 
billon In the feudal times hid uccasun to I onow m mt v, he 
had n 1 oiirse to wadeetts, or feued oil a part ot his pro| 1 rt> at 
a quit rent, which was greater or loss, ate rdiiig to tne am unt 
of the pr* miuin that w as p ud in h uul 1 be w adtadts arc paid 
up, but the fius, being uiedectnablc, rcin'iin 

li Occupation 

Arible linns from 30 to OOO -ur s rarms in the moun 
tains iar)w, atul their exunt gi iicralh <b tlnid by miles 1 cases 
selduin shiTttr thin riiiiL'tecn years'^ eiulurancc Kent m a 
few iiistaiicos, partly In inuiuv and pirtiv in tin money value 
of com, on an average of two or three by gone ve ns, art urd 
ing to the mwlern system 1 he culture requ res scari'eN any 
reinark, sim t then arc only two kmtls of ar itnm in S* «ti ind, 
that of the clay soils of Last I othlin, in wIikIi a fil qw and 
alternot curyi and green imps lie inli hIucc I ind that ot 
Hi rwickshire, wliich substitutes turiii)>y tor t illow, aud allows 
from two til five years of pistuie, an iiling as the soil Is 
weaker ur St rongei as rcstliij, trojis A tull i< count of th< tJay 
landculture has been given liy iKinnldsiin In thi mountain’ 
ous region, nttle ehlclly, and sheep toa«»rt hi exuut are 
bred and sold for feeding In the 1 iw liable distnets, and scut to 
(he south of 'Si otland and k ngland 
.3 Gaidcnh and Orchaidi, 

Jn tlie Corse of frowne, a number (iierh ipt thirty ) of orch rds 
of apples mid pears, the truit <4 wh ch is sold to tlie neigl hour 
ing towns A tew other parts ot ti o « oiintv adapted t 01 in 
on hards, as tlic lioiiks of tne 1 nv, h arii, Ve In the vallevs of 
the highlands, goons and ilierr 1 s abound I he trees tbriie 
well, live long, and carry fruit ot the tnicst flavour and most 
aaioiiry tistei The cream coloured eherry ot Ardyorlich, and 
tlie black gean of t astlemenoies, are liighly esteemed in re 
•pect of beauty and relish 
4 Woods and Plnntaticms 

The Highlands of Scotland formerly covered with wood, as 
the trunks of oaks and firs In the moss* s, fnnn that of Afoss 
llunders, near btirling, to tlio hogs of Sutherland and ( aith- 
ness denldedly prove Planting did not bfcome general in 
Pinhshlre till after the middle of the eightemth century 
1 he county Is now distinguished by iu exiensbiiP tracts of Ur< h, 
common iniie, ind other trees, and by the en« Josiirt of oak, 
hirch, and haaci , copses and woods f< rinerly left open to the 
hmwHing of deor and cattle Diflarent o< e ants luive been givi n 
ot the Introduction of the 1 ' 


e larch 11 


II this county Dr Itobcrt 


lop StatesU as *' said to be brought tb Atlu I, from Canilota, by 
_ . “A-thol ’ Ail ordlng tooth* rs, the tirsl plauu 


oneof the Dukes of Ath 


were obtained from a nurstry at ]■ dliiburgh, and planted at 
Ihinketd in 1741, having Iietn pmmuslv IntroiluctHl into Scot 
laiwL by land Koimes, In 1714 ( Kan/c* jucdui qf Onrd ltd edit 
7063 ) Borne of the first planted Ian hes in the low grounds, 
neirDmtl “ ‘ - - » . * — ... 

years, 
quarter 


iaiut, ^ I, 

7063 ) B- - r, 

Dmtkeld, have grown to the htiglit of IkO feet in ^fty 
which gives an average of t« o leet four toches and a 
ler a yeakk It Is stated by the Duke of A thol, In a co nmii- 
nlcation to tha Horticultural Society, mode In June, IflW. 
that on mountainous tracts, at an eltaatlon of J 600 or 1600 
fceti tha lareh, at rtiAiy tears of age, his arrived at a dre to 
produog sit loada (300 cubiii feet) of timber, appearing m dura 
iiUity and every other quality to he likely to answer every 
purpose, both by see and laiul (Harlt Trant Iv 416 ) 

'* Tlw tar^ lorchto in Perthshire, ot perhaps in Mvetal 
nottnries wrannd It, are at Monrle, the seat bf (>enenil Camp 
Ml, nhiabmsaiuTa flva fhet In diameter, and alunit fifteen In 
Hruimfer^ce There are larcbas of a grmt atae at HtaJr 
Drummond, Gleneu^ Rcksie, and many other places In 
Pekththlre ftwrts oflafth whbh had^ licin nut info a moist 
aoM about fifteen yaaTt ago, scemad still to beftMt and airong 
It Irenb tafe fliot fitSk ivf his bean Bcnerally planted, and 
4 te etcadunee known la dUa countiy, it n the moat rai^ in 
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I to growth of any tree wa hkve, nod iH« 4 >lsat . 
the pIo« It b closer in the finvi 

wood b more durable than the cotattion nine, 
cre^s double thq number^ tuhlcA W 
which Is a stogu) IT property Itma/Vlem' 

with UiAlIuntii gi in willow, which hiui 

h«me, bmre anv mhtsr tree could buy the 
Thwe b a natural^** HHinf on tl»e south tomnocn. 

which covers 3t6fib acMn One flwinevW existed hHhi|itlrtetdri-> 
bane entau, but ttiere in nuw only a »w gkanhUte* 

There are more itak nootla, and o£ greater value, In thb , 
county Uian in all the rest of Scotland 1 he countks of Dun* 
baiuin, Argyle, and Stirling, come next to tliat of l^erth 1 hp 
copMi uf u ik b cut once in twenty four or twenty six yean. 1 
tew spare trees of the most prumising appearante and of the 
best figure are left at proper distancses, iroin one iuttlnK_to 
another, and sonietimes tor three or four cuttings. Ttio 
str-ughtest ore |L.tiieralIy snareil, without attending to this 
(IrciimKtanie, that irw ked oik is more eigerly souglit after 
bv sliip builders, ind hi lugs a higher price, tJian oak which 
isstmglit Vet os eoppiru wiaid is the object, straight trciw 
iniurc It iiost Scotch oak hu Inen found In gmcral too close 
m the gi tin to bend into planks for tlic sides of ships, and even 
fur the same reason it is found to snap when uscil is ribs to a 
ship Its closeness In the grain Is the efieet of slow growth, 
owiiiK to tncniemt checks by early and late frosts. 

Jlefoie agri ulturul irnprc leiiiinte wire 90 well undirstopd 
as they ate of lati , or occuplei* so much of the attention of all 
ranks in this coiiiitr\,many moorish tia< ts of lands were diemed 
incapable ot cultivoiion, or ot making a return in any other 
w ly cqu il to tlicir bill g pi inteil f rupneton, even lit tlic 
t irse if (,o»rie, ind Jn the Stormont, hoiiig actuated by 
th s fiinci|Ie, almiit tliirtv \enrs igo. planted the waste 
lands ot tlieir est itus with Scott h hrs They have now found 
that this soil, by being wrought, will make good arible land, 
and will be more pit fllahlv employed m tillage Some thou 
sinds ol It res hi\e aeiordingly been eJelred, the plantations 
rcutid lip, and the sod subjctlcHl to the plmigh, wtiteli now 
lets at 1 iirogrcssive rent, in some cases amounting already to 
twenti sliillings thi mre Betwixt Cupar, Angus, and Perth, 
ajri t of thirteen miles, the ulmtations on twoUiousand acres, 
u^n both sides nt the public roadf have been gniblied up , 
and Oie < pi ration is still going m, both there and in other 
pines SoiKiwerfiit Is the primiple of imitation, tbd7 we all 
go frequently oncaway until we have t,one toeafar All incii • 
can mil ate exiniple, lut all men cannot riAkon so ter as to 
form a j nm if le of ac ti *n to thcinsel vi Jn 1 certain degree 
tl IS oiwration is salut ury , 1 ut il carried to excew., it will leave 
the f ICC of the country nikrd and, perhaps, in nil c isei., tha 
cost is not counted ncr the bainue fairly stated lietwwn the 
I lantat 1 11 and the product* arising from some poor soils by an 
arible sysUin set It nn st lic odin ttwl, that no tne* art rqnal 
In vilut to tern it d griss.citlur to the landlord or the )mhlic, 
while tl c iiiltivitioii of these tan tie prosecuted with success. 

0 JVadiS ^ • 

The inosseb anti moon, of this county aie very extens ve, and 
gn It and successful etiorte ha\e been mode Ur then improve 
Hint Ihe incsl lemarkable U that of Kincardine moss, 
coronienccd ly the late lonl KainicH, uul ah eady described* 

( it I si ) Driming parn g and burning, irrigating, embanking, 
ind all the dillerent ukhIc's of inipresmg land, have been pr ic- 
tiscd , mil some, as draining and burning, to a very oouuiier* 
tbit extent. 

() Im' Stock 

Breed*, of rntlle verv enrioiis , none petnl nr to Ihe county; 
Angus, k ft and Argi U I erds common among the. farmer*, 
t nt.1 sli, AyrsJiire iiid most of die npproitd breeda of ttie 
south trud I y the \ ropneton JJieeUing is the ibief object, 
and I ext the Imiter dairy 

sAr 1 1 he iinient I reed of shcf p in this rouiftv were the 

bite -fat pd 1 hey we*re few In minibcr, lonqiared to the flocks 
at ir«*scnt, ind in the hightiinds were housed fn cots every 
nlgnt in winter and spring About foity sears ogo, the black* 
faced or 11 ouniain breed wai inir idureil from ihe soutli, and 
bought in, either w hen limbs, or it a 1 cir old 1 heir numbers 
hate inrroased beyond all exiiecbition, since that time, oier the 
whole higi linds of SeolltncI In icentlmicns enilosures we 
see diiteieut kinds, ncrordliiff to their f iney, or the sujierior 
] roflt exi eeted from c ne kiniimoru than others 
Hortta 1 he onginil breoil were ponies, twelve to thirteen 
hands high, and too light foi two nurse ploughs, kour eif 
them wen used at reist, as Is still Uie case In some remote 
pi tc s In the Corse of (lowrie and other lowland districts 
oxen were employed to draw the plough, till about 1779 , Riid 
Ihe horses wore only em)i1oyed to I arrow in the toed, to cany 
out the dung, and I rmg home the corn to tlie siack’yartf 
hen oxen were discharged from iht plough, It became neces- 
s irv to f urehiM larger hordes than were then bred in the county ; 
and thi markets ofCiIasgow , kalkiik, Stirling, and Perth ware 
resorted to for that pur|iose w hich practice Mill ionttnniw 
At present 101110 ISortliumlMrland stallions have been pto- 
riired by projirieton, and lent to their tenants In order to raise 
an Imprusid Imed 

Annie 1 he pre)udice ngamit swme's fli sh was such, that, 
not many years ago, no highlander would touch It, that is now 
last wearing oft, and the culture of swim cxtenAng. 

There is a raMnt warren at Dunktld, and red deer and roea 
in one or two places 1 here ore also three ot more kinds of 
filllow deir ID the county 

Here much attended tn, and finind profitable PatOtMiQ of 
Castle lluntlOT sows mignonette for hls bees, which gives JhO 
honey a moaBoclicate flavour Kosemary does the same. Tho 
honey of beans Is p de , the honey of heath brtrwn. lliclr fla* 
vour la also difikniit 

7 Political Leonomy , t 

Roads yretched I efoie 174 6 stUl ante bridia roads In many 
places of the Interior No canals , salmon flidtete to a great 
oxtent on the Tav I inen manufacture, MeochUig, and va 
rious oihor manufactures and public woiks Tjie principal 
salmon fishiry Is rented by lUchardson from dliftrent imuna, 

3 



StATTSTiCS OP AGRlCULTrtlE. 


Pam IV. 


TS.^ AVOUS or FORFABSHIRR 532,311 acres, one half, or more, of clayey and allavlal lowlands, 
and the remainder mountain paHture, moor, and bog The climate cold, moist, and variable It is both 
an agricultural and manufacturing county, and in respect to antiquities, tacilitios of fbrther improvement, 
natiyral productions, &c. of great interest The botanic family ot Don are of this countv A most valu. 
able report has been Airnished by the Rev. James Headrick, and is the last of the Scotch reports which 
has been puldished. {,Ueadrick'$ General Ftew, 1B13 ) ^ r 

1. Geographical Stale and Ctrcumstances i generally 


Vie GwmpeaH mountains alwuiid In ({ranlte, which contiin* 


tt^axM, or rock rryataU Quarts, mica, porrel ilii stone, leidj 
limestone, slate, jib>per, porphvry, liireci.ia, and shell marl ot cut 
b| various places. The ijocli of Forfitr abouiid*! with biu.ll 


I j and they are generally 
He of M«iy. 


SaltCu trout t or grilMs, « hicli ascend the rivers towards the 
close M the fisblna season, ace by some conitldered a diUUnct 
species of libh, but some Caithness flshen assured the re> 


marl, mli-h Is taken out by scoops, and thrown Into lioits, by iwler, U»ey proved by ow 
which It Is conveyed to the shore The noop consists of a -! 

larRe Iron scrauer, somewhat similar to the Dutcli ho^ which - 


Iierlmcnt, timt grilses are only 


large Iron scraper, somewhat similar to the Dutcli hoe. which ^As iro Inud raembles the salmon, and finquentt all the 
hiu a kmg wqoum handle fasten^ Into It, and a bag of strong streams whtje it abounds. . 

leatIwfStened b> whiiicord around lU rim '1 l.rbig is per, miter contrary to the ifacUre of salmon, breed in 

forated by small holes, to allow tiie water to drain off, and \\nl »«■»* dinve and falUn in tht fresh waur lakes and 

a thong at Ite bottom, by which it can be turned over, mid u, Pon'’-* ^buring jummy. mynids ot their young frv are seen 
contents dbchargtd Into Uie bo it Afltr tbc lioat Is lirmly ‘onstnntly ast ending the tresh water streams, wlitre tlicy keep 


leatlier fStened b> whiiicord around lU rim '1 h^tg is per" mUer contrary to the l^cUre of 

forated by small holes, to allow tire water to drain off, and lin^ thrive and falUn in tht fresh 

a thong at its bmtoin, by which it can be turned over, mid its ponds During sumimr, inyriids ot their y« 


contents dlschargcsl Into Uie bo it After tbc lioat Is lirmly ‘instantly attending the tresh water streams, where tlicy keep 
fluwncd by aiwhm, extended fiom eacl. eml, one m in for* Ibly *«:" ‘ht sides, Uiat they miv yoid tlie luircnt In plares 
presses down the scoop to the bottom, by me-ins of a long pole Intcmipuon, such ls b hind a mdl- 

U the stem of the boat, while anotiier man, bv n.tans of a wh*xl,thcv an nccuinuUti in large and ftequenfty 


windlass, or wheel and axle, hied in tlie otipositc end of the 
boat, drajw tho stoop along the side of the boat, by a rope at 
lathed to It, and tlien rnun it up to tlie lioat's side, when, the 
conteiUs of the bag are emptied into tlie boat Whin tlie Imat 


wiiicnfts VI uiv vnii <uv vinnucu iiiLu ciic uuuL vt viic * f ^ r 'f. - » a 

has received her load, the marl is thrown out upon a wooden 1 robibly to dei^lt t^ir spawn In t 'e sea 

platform at the side of the loi h. to drain . ^ various otiier spedtf of 


mike their w^ uu the rrevUes of the tullding, or ovtr the 
dry land, until they noeh tire stream above, In winch they 
rtimie their courst I he loiger <hIs are r aught In thu 
countv, Willie lliey are dese* noi^g the streams during autumn, 
\ robtbiy to deiHMit thur spawn in (‘'e sea 


iNauvriii M tiiv uua «n. cgiv Aut III unjvi • i ■ i ■ ja C . • ■ . 

SanMemeJlage are very abundant in tire neighiiourhood of otlter fisheries, ate, hke every thing 

Arbroath, and are quarried and eqiorteil In great quantities, which flows from hJs pen, new and interestmg. 


Arbroath, and are quarried and exiiorteil in great quantities. 
Principal quany, rarmyllo , the nse from three to six 
inches of any portable dimensions. Ijiey are crllcd slate st< 
fl^, but are in Diet sandstone In plates, coatetl w ith scst«* 
mi^ or tick, of a greyish blue colour, and this mica oc* asii 


Ji Property 

Much divided. 


largest estate 12,000/ a year pronmy,atan 
Us proprietor every forty years During the 


dark night of supi rstitiun, a man could t 


•’--s ...rt"- •-* »»-.« no step nspscting 

their e-tsy separation from each other. With very tliin plttiM, bK property, or his domewtle coni-ems, without having hilf a 
called slatostones, houses -ire < overed , thoy are 1 iid in pi uter ,!ozcn or a score of priests to advise him and he was vblwcd 


rwS that is water tight, and slate is now consideied cheiuer 
A most valuolile property of the flagstone is, tliit when laid 

K viment on wet sol), they never show this on thi ir tipptr su 
-e, BO that thiqr are oxeelltirt for paving kitchens, luss-rges, 
p-iths in hot houses, &c 6 oal scarclimg for, at the 


dozen or a score of priests to advise him and he was obliged 
tr compound for the safitr ot his soul, and the stemity ofuis 
pronertj, by ample donations to the chnrcli Wlien a man 
d cu without granting thesi donillonB, it was presumed to be 
bis intention to do so, and wbat was originally an aims, or 
favour, was clalnusl as a rii^ht In our dais, a man * in birdly 
venture upon any step ot iniporlame without hiving a iNXse 


report was printing, hut with no great hoiies of success, the lawyers at Ii s elbow , and, iiftii aU, often fimls himself as 
disinct k Ing considerably out of the boundary of the km far froi n lus purpose os if he had not employed them 

fields of Sootlimd No minerals worked / arlous ch dybeate ^ Bmldtn 'J 

taken were plump and fat, which sliows that all former theo * verupanon „ « . 

ries concerning tbls Wt nutritive and abundant of all ti hes «d sl/tn, but t hitfly sin til On tlie Grampians, 

are emmeous, and how niiich it impoits the Interests of llri ‘“-rt by the number of shetp they will nnintain. 

tain, that the herring fishery should be oonducUd according 0 Iinplimcnt^ 

to the DutclL metliod) m the dc'Cii sen, and, as in the li»le of Old Voteh plough still used in a few remote places, and 
iMon, from May to Kptember Garvles or sprits, and splr found an InslriiniLiit well adapUd for brcikiiig up waste land 


quantities taken In June, July, and .August I nose earliest 
taken were plump ai^ fat, which sliows that all former thoo 
ries concerning this most nutritive and abundant of all ti hes 
are erroneous, and how iniich it imports the interests of liri 
tain, that the herring fishery shouUl be oonducUd according 
to the DutclL metliod, m the dc'Cii sea, and, as in the li>ie ot 
.Mon, from May to Kptember Garvles or sprits, ind splr 
'tings or smells, abound in the Frith of la; "• 
resemble herringb, though of binaller size, ind d 


Ibe sprats that is im umbered with the roots of Klim bs, or with stones 
int flavour At no remote period, it w is usuil to yoke foiiroi six horses. 


resemble herringb, though of brnaller size, ind dinbnnt flavour At no remote period, it w is usuil to yoke foiiroi six horses, 
Ibey are taken in great quantities at KIncarduu, and other alireast in this plough Xhe driver wralked bvckwaids lietoie 
place* near the Junition of the Forth with its estuary, by nets fbe liurses, and struck them in the free to make them come 
or wirker traps, sunk in the ebb of the tide 1 he smelts ire forward At prisent thlb p ongh is eummouly drawn by four 
smaller than the s|irau, and when fresh, * mit a bincll reseiii metimes by six horses, wliiih are yoked in pairs, and the 

Ming that of green ru lies but when fried, mike delicious iver w ilks IkmiIc them Hut, excciit for the purposes al< 

food. 'Ihey an caught during spring, along the Forth, often roidv spec bed the ploui,h which w is first invented hy the late 
os far up as the Uridge of Stirling, by nets in the form of lau- Small, ne ir Dnlkcitli, uud from him named Small s plough. 


kets, fastened to the i nd of long poles * 

Ffoddocks, whiUiigs, /kc riired by smoke, a finctice first 
•uggeatrd by Headrick, the reporter, m an esbiy published by 


•uggeatrd by Headrick, the reporter, m an easiy published by to veiy high fills of water, ereitid at Howmulr, by Stirling, 
the hocicty ol Scothnd Dempster, of Duniiirhen, an inpnums man, but Is not yet perfected, and if it were, 


IS universally used 

A thnthiiifi w/if/«nr, of a very pei iiliar construction, adopted 
toveiyhigh fills of water, ereitid at Howmulr, Iiy Stirling, 


JiOndon pa^ed in ice. Ile>]ioTler rcineinliers when servants 
In tlie nriglruourhond of Stirling ukciI to stipuUte thit they 
ahould not hive salmon oftener than tluriee a week , now they 


1 the same manner os a 


ahould not' hive salmon oftener than tluriee a'week , now they iHiiet a one pronged fork, 

aridetn have them once a year fi f/fiaer 

Fvtrj, river u eaid to hate Ut part, adarbr^l tfiatmon They Fallowing general Sced-nheat washed with a ley of soft 
have recoune to fresh water, to racane the arta* ks of be ilt, map, to remove tlie smut Potatoes introduced to the gii deiia 
oiiere, and porpoises, and to get rid of the* se i louse, a binall m 1715, but not to the fields for maiiv yi nrs afterwards 1 ha 
blBck animal, whore attacks scum to Inillct upon them excru i^tc Dr Walker, Professor of Niiural Hisionr In the Univer. 
ciating torti^ A few guliis of river water either to Mty of F dinhiirgh, wbk in the habit, espet billy during vean of 
kill the scadouse, or to deaden the pmn it Inflicts SUmon mmu I tv, of uungyims In place of bnad in Ins ownfiunlly. 
I^or remain Ipnjrer in fresh water than is necessary to elfeet He « ut them Into thin bliew, mil cither b nliil them over the 
the purpasei which lirought them there , but sometimes they tin, or drewwsil them in the frying nan with as much butler as 
are sunw^ In the nvors by long drougbp., and cannot get preventwlthe pan from burtuug Wlien dre-sbtd in Uilswav, 
over mlU-daitis, and other obstroctions wliuh he Mtwevn their i tste w as very pleasant , and they were us^ in aU c ases 
them and the sea. When this h.ipp*ii$, ihev sojm get lem iriu,te bn ad is commonly used 

and mingy, and die, their bodies covered with whito wonns 7 (-JtirHrnsvynii fiirharrle 


7 Garden •> eind Oi chords 

A favour of covering wall trees with 


eotth at files, and iieiice become a souice of amure.nent to the V ™ 

aiuder. . During autumn, the salmon al way a run up the nveni 2 prchcrvc the blossoms from the Irost , w oollen nuts pre- 
to^eposlt their bpawn. a - 


e rpermiw of 
mit and thev 


oftahnm seems to be a very slow and laborious 


wwciiwf WH MWT liirt very lean, and evui become unwhole v - * 

aoine iaiid, while they are engaged In It The hcrne of ihU °* larj^ trees fimml 
operotlan is oencrally wliere « stream begins to l^ue from c 9 littral hconoiny 
Btognaiit luou over a sandy bottom They begin by digging Farm servants live chi 
a noka In the bottom, by pushing the sand and gravel before milk, ilieir breakCut is 


8 Woods and Plantrttons 

Few wotidb, but many plantatunu. In the mosses the trunks 


tofm with thf*r snouts, In the direction of the current, until 
tow raise It into tf"!! form of a bank, which checks the rapidity 
^ine current, while it allows the wat^ to percol vt« slowly 
The (hale seems tc exert himself most in thu work , and be 


. . , ^.in by digging Form snrvaiils live cliiefly on oatmeal, and tHifitom and 

do In the bottom, by pushlns the sand and gravel before milk, ilieir breakCut is ponridgt, whu h is made by stirring 
It with thfir snouts, Inthe direction of the current, until meil among lioiUiig water, or milk. In a pot over the Itn , with 


a little salt , and when it cools it u eaten with milk. Ur iMy 
ure brote, which Is made by pouring warm water upon mes^ In 
a wooden dish, with a little salt, taking care to stir it well ThU 
2oo is eaten with mdk, or wilh beer which is furnished in 


IbgeiCI (WnMtmaomflnt.his Meat betomes longer and harder loo h eaten with mdk, or wilh beer which is furnished in 
than uatii^ whUe, M^ne it is finished, it Is oftm worn entirely plice of milk, when the latter Ls sc vree* Sometimes, when 

gwggr. While deposfnng thidr spawn, the male and female rub they arc In a hnirv, they mix the liquid with the meal in a 

mix hAlfes tqion each other , the latter € rowing out her roes cold state Their usual dlniusr is oat coke, with sometunm 

or esM, while the male emits among them a milky jiifce, butter or skim milk cheese, and milk. Their suinier la 

whkli seems to effect their Impregnation After one alraluiti the anme with breakfast, except that sometUnca tftoy vise 

(kfegfs is deposited In tho artificial hollow deac rilwd, they cover sowims or potatoes, In the place of poiridgv' or ivuse. Dutclier’s 

theuv with llgbc«>an<IL to prevent them from lielng washed meat Is only used on partn ular occasions, and fish In those 

mray tiy the water , uid thus they form alternate laven of who nn neir the rivers and the sea-coast 
egn and saml, until the hollow be nearly filbd up. The eggs Much ridicule has been tlirovuva on the Scotch, on accennt 


b%ig drctopi^ Into atioilow place, are warmed Into life by the of their Imrnoderate um of oatmeal.^ This has h'Wn renre- 

ana^ rays, in early aprlng. Tlie f^. lielng thc'U very vmall, sentidastnlKunlnirthpir blwMl, and |>roduolng thoir fovpui ite 

easily escape from their covering of loose sand, and soon ac disease coifed the Seoteh fUdht and other inuneous erui^iu. 

til trouts, 8«d are called salmon fry, or But oatmeal h m much used In same dis^ots of k'ncland aa 

to be a cootroctlou of mirMs. The hrst iu any port of SooUrad/ and outaiMoos eytyitloiva aiv npieh 


easily escape from their covering of loose sand, and soon ac 
qufee the fiM of^nail trouts, smd are called salmon fry, or 
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AGJUWLTURi^ OF ABEROEJBNJSHIKE. 


jnpnt f^(iqpoti4 m loine of th«8« 41*trlcts than they are hare, 
wiwre Oiey are aaldoM at nev^ heard of The latM ouj^ht 
rather to he oMnbed to dirty linen or elothln^, Utaa to ost- 
meal, or any uardrular «)ieoi«(i of food. Oatmeal, uhen it U 
fiufliotentb dihited with any tort of bqutd, ia known to be a 
luxotive a]>erhnit#e whtdeaome* and at the oame time a 
■trcngtliming fhod for thoto engBRcd in hard labour. Engl 
neors, who riuwrintA^ the excavation of ranals, haie avtired 
the ie|iorti?r, lliat thu% labouren who lived entlmly up<in oq^ 
meal and milk did athlr(!Linore work than thtnewho used 
bill 'hiT*s meat, beer, and qdrits. All of the fonmar saved 
ley, while many of the latter Involved themseivefl IM debt 
tort of work Is dona by the piece, it ahords a fair 


iaomplwison, not only of tl 
pin motlag health, but of lu 


the wholevomeneM of oatmeal 1 


All families that have _ 

wheaten bnwd , but among 

a rcrenoonious entertainment, at (mristtoings) 
occasions 

Several ogrlcultur il societies the tint fbunded by De^lwMr 
of Dunnlchen, an eminent intpruytr An account of the tigf 
five plants and i^mnals of the lounty liy Ddh, tha OMlbratlNl 
Hcoti b^tanitit, s liu resided at t nrfar, ppuaeKCs great Interest 
fur Uie flaturallst Indeed the whole wnrm ignltL in tbU re* 
spect, witli that of Farcy of Derhyshiie. 


7851 KINCAUDINESHIRE or MEARNS. 24^7,444 acres, chiefly of mountain, but containing abodt , 
one third oi culturable surface The climate i& severe and hilly Ihe soil is gravelly, mossy, or clayey, 
and scarcely any wiicrc naturally fertile. The only minerals are llnic, tutind in a few parts, and granite, 
whin, and freestone Improvements cominomed in this county about the middle oi the etghteentii cen- 
tury, and have biiice been carried on with great bpini! {Itobu toon's General Fittu, ) 


1 Property 

In Hw bauds isrgi^t estate 10,7 IS acres, the rest in eighty 
or nineti esfates 

2 Putldings 

Rome old farm houseb still remnn, built of stone mil turf, 
and in all rLspixts urUclu'd , but as l(a<ics nc i mewed, 
farmeries arc erin ted on ilie most iraprovcil plans, w ith 
iikkUuus dwelling huuhcs So much rannnt lit. said ot the 
cottages, which nave undergone vi rv liltli ilti-r dion m stnir 
ture, for a long h]! icc of time 1 he h ihitatlon of the f.irnicr 
tn i\ h ivc 'iiivanci.'d inelegance and uc coin modal ion a bundled 
fold, but the (ott igcr sliU llvni m the. same simple kind ot 
lahru as hib ancistor did in tbc most rcinoie sges ot ciMbs. 
ation A coUaf,c binit ot stone and turf, or niort> generally ot 
stone and Lln\, coinmcnly consists, like the iimiciit farm 
house, ot two npirtments divblid I > the turnitnre In each 
of Ukhc there Is a fire pheo anil a window llie fire is sfdl 
without a graft , but the window has two, md ni buiiie cases 
four, panel of glass The house may healmiK thirtv he 
l(’n.,th, niid twelve f«H t (seldoiii more) min tlth, in 
side 1 he walls lu vtrexcMd six feet In height md tl 
Is covered first with thin sods, and next wiih iliatcb, rirctulh 
renewed from time to time tind tied lirinlv on with straw 
ro]ic8 '1 Ih. w hole has miit h the iippcarniu e ot a low I ay s iw 
Jviry cottager h is a little girden or kuil sard , and nnny 
ot them bestow much cm, md show i o little taste, in lU ciil 
tivatlon Jiesides r using ditterent kinds of cole wort rib 
b-igiii, onions, carrots, &c , for the jiot, th« \ frcoiuntly li i\e 
row s u( gooseberry and eurr int hushes, lugitlit r w ith roses iiid 
other J] jwrerinijr shrubs S >me of tliem decorate the walls of 
th ir louses with lionevsuc kies, orwithiiy, and in some in 
atanecs with ehenv and apple trees 

Ihe furniture of a Mi irns cnttt/,,t consists, in gGiierd if 
two close w ooden I eds, w hieh are so ari'ingcd as to ii i « i 
scpiiat on lictween two apartments , one or two w< d n 
chests lor holding rlothts , a cask fur holding im al , a set of 
dairy utensils, an iron pot or two for cooking the sirtiials a 
mrclle, oi heating Iron, fir toasting tlio Iread anil i few 
dishes, some of wood and some of stone waie Two « r thns 
chairs or stools, and a 9 press or cuplioard for boding the 
crockery ware, nid the bread, the rhcesi , (he butter, and, at 
times, the whisky bottii A tea cipiipagi , on a small scab, 
has also of lute Uecoinc an mdispuisable aria Ic of cottage fur 


for tl s drinking has now found its way every whei^ 
It Men» to hi gcnih spec icw of clirlety, which sets the imagtn- 
ation and tlie tongue at work, without Incurring tlwi Impute 
Ation of drunkcmiu ss, or I rraklng any one precept, humait or 
divine M hen ver it Is once intiodiiced. It keeps its gtound at 
cert nnl> as snufT or tobacco, and licconHS noHicly as ijivetaiate 
a habit but h-inpily it serves ns an aitUJeol food, at tlwMatp 
(line (hat it it u luxiiriout gratlfc tion. The value of the Attiib 
ture ot a cottage may be eivtiinatfxl at from Mn to twenty 
pom ds. 

J ho enttaj prs an modi rate anil plain In their focMl , hut they 
are not s lotliing Hardly any thing but hngJlhli 

luaniiractun will serve (hem At kirk and at market. It is 
ddflt uli to distinguish tht in m iVoin the mattur, ami ttUI 

more so, the m ml sc rsant from hor ml tress hither Uie o 

or the oflii r have selilnm lews thim live pounds worth of Clothes, 
and often twice (hit v iluc<, on their lAi k at one c 

Ihe tillage of r aurenre kirk was fcmticled liy the late laml 
(raictenstnnc, ilicut i/td, ami in 17M1 lie pnsoarvd a c liarUT 
hv which It W 1 S dticlHresl a hurgh of barony, Ihere U an 
cxrc dent inn Iiltl, with a tihrarv and museum Ibr the use 
ot the tl avellcr 'i here is a manufiictory of sycamore snutP- 
boxc s , and tl e lands in the nrlghhniirhood haw Iwcn raised In 
^ilue from ten shillings to three and four pounds per aejre. 

^ Oc( upation • 

Ar ibie farms of various sixn mmy smvll , wmc 400 or fiOO 
acres Hill pastunw let 111 troi ts hy the thousand aAeit One 
t irm ore upies KltUOO acres J eases formerlyelrt on periods o4 
two, three, and lour times nlnetren >eirs, with sometimes a 
lift rent liter , of late the term seldoi» 1 xreeds nineteen or 
\ one >ecn. unless when great mipioviments are nc> 
pec ted In Ih. macie I y the tenants The .ir ible land Is ruitt* 
ltd undei judicious lotutions, in which ellhir turnips dr 
fsl V enters, according as Uic soil is light or rla>^v The 
moi III ms aic devoted to the* I reeding m cattle There are 
fc w or no pulilu gardt ns or orchards, but great extent of young 
plantations, and some pitches ot native birrh ayid luizel con- 
iiict ihe rattle arc a sinall, liardy, kindly TeCdlng 
Horses oi the ( lyilesdah variety are reared by many Riitnen, 

' of improved htock hast been tried Bees are 
ivralW ki pt ihere is a good deal of sea lisbing, and some 
uihh 1 * . . . bkherics , but excqitlng ropes, nets, uiqvass» 
&r Uieic e no inuiiufactuxee of any conseiiuence. 


7852. ABB HDEENSHIRF* 1,270,744 acics, one sixteenth of Scotland, and one fiftieth of the area of 
Great Britain Ihe surfatc tor the greatt r part not very inrcgular, Imt hillv and mountainous in the die. 
trut adjoining iTnciiKSb slurc the soil in general clayey and ,noorv , the climate milder in winter 
than that ot Middlesex, owing to the circunumhicnt sea, but the> aummeis abort and (old; the agricul- 
ture assiduously pursueHl, and the produeti rhieflvtorn and c attle , — great part planted with trees ITie 
report of the county is more than usually intelligent, and contaiDbtwo preliminary sections, on the lessons 
which other counties m.iy derive fiorn Abcrdeenuhire, and on the improvements which thisirount^ may 
derive from others Aberelern exlubita a auccebslul cx iinjile of spade and plough culture combined, in the 
small holdings of tradcbinen, mcchanies, *ow-kce|Hrs, and gaideners, and may profit f»-om other eounttes 
southwards, by greater attention to coUeeting m.imiie, emploj ing women and children 111 the lifter ope- 
rations oi husbandry, and limiting tenants to a certain number of subtenants 1 he celebrated Dr James 
Anderson farmed extensively m this county at Mounie, now the property of his eldest son, Alexander 
Anderson Seaton, B distinguished hortiLiilturiiit. l^Ketth's Gennal Edin Gaz ]d27 ) 


1 Geographical State and Ct> cumstanccs 

No metals or coal, and very little* limMlone, but abundai... 
of Gxctlletit granite, which U used for every suit of building it 
honic, and ixiioited to fomlon in great c)uaiititit<(> liesulcs 
the durability, there li one other excellen<j|t vttendiiu; the use 
of thM atone , the expense of carving u hiu siinpllfieu the style 
of arohitectuFe 1 he Broemar mouniaina abound with cairn- 
corms and other precious htoma, some topazes and beryls 
have been found, tlie latter of grtot value. 

2 P7opt»iy. • 

Much dlvldccl , only two or three lirge estates Lord Alier- 
decn s the most valuable, consists ot (iO/XiO arable acres, and 
26,0U0 waste. 

3, Bwldines. 

A nomher or mined castles and Kilgioos hulidingw, and a 
few handbome modem houses. An ample cleHTiptJve hi>t of 
gpndenfien^ seats, which are very numerous. Farm houses, 
Formerls surretched structures of clay, turf, and thusrh, are 
now greatly improved, cottages iravroiing. Dumt Jitrm 
ftonser - first begun to be thouf^t of sliout 1760 Ip 1 7*14, Jh . 
Anderson observes tn his report of the county on which the 
present one is founded, that they are " for tliu nioit part very 

E oor. TMsts,” headds, *' highlpimpollUL. Nothing contri* 
utto more to the content and convenieni y of a firaisr, than 
good and well disposed liUTidings. It elevates his mind , gives 
miu splHt to pursue his otierations with alaunty , and coniri* 
Lutes, in many Instances, to iiuipm.nt his nrofitii. I nev«.r yet 
BAW A thriving tmant wKq had not good nonws But on no 
BOeotint dtoulcl he*tie induced to pxjwnd that stock u|>on 
hiulding houses, which should he employed tn extciidmg his 
Bwn jaratver Kusinoss. It ought alwma to be dene ty (he laud* 
bird ; and, tn gcnemi, a good set of houses ujioii a farm, vilL 
Ming tditt much grotfev addJtumal rent than tlie Jiittrest of 


(he monev c^iiendcd upon them Nothing will prove such an 
allurement an good buildmgs, and long leases on equitalile 
ttrms." Since 17*) t, w hen Dr Andorhon wrote the above para- 
gr iph, wc havcGol firraers from Berwickshire, Angus, Meami, 
ami oincr southern dibtricts, viio have taken ferius m Aber* 
ckenbhire, and manv of whom have shown exrtllent examples 
in agrlriiUure, as i til as Improved their owu capital , and the 
native fanui n of Hit county, in ronsequence of their example* 
iioth In requiring good houses, and In raising good amps, OM 
now in .1 much more flouiulilng situation. 

4 Occupation 

'I hcf i;rcnteht diversity in the oF farms ; initk slv ttcKft fp 

thouMincU , scartel> i loeth mic, Journeyn an, m inmM, who 
hai» not a farm of one aire or two, or a garden , Mtom thU 
prcxhin , thev find tlie Is^UT highly conauoive to health, by 
countcrac ting the effect of moloor confinement, and protouged 
unfavooroldc bodily iiostures, or eontamhiaklpg raspirotlaiu 

B Jmplernertls. 

'1 umlps formeily sown from a small tin box, nine bulihn 
long, and one inch square, igkli two or three holes at oti^md, 
through vililch the operatorThook out the seeds: thinned by 
a pin of tiu. blade of an oldicythi f islened hi a bU of irup likp 
a common ho* j«he advontagus of the lott^ are Us shaiphesq, 
but U il easily broken. A ciilld's cradle rocked by wgt^. 

6 Lnclosutes ^ ^ 

hlone fbniei, or cUtohea and earthen lianka, tj^oaeriidtato 
fences , this frees tne land from lo^ #an«s, wWen tdwund 
every where, or starves to dram it. 

7 jliablt Jatid ^ , 

Pcitatoe , as well an various other Imttrovtments, Jtwt l^rp- 

duced to (le d oulture after tlie cabnmtcfUs }eart7Hlli dot liked 
by Airmen so well as the tufwlp. Thejvptirtcr tiled 
extwrunenu in dutllUig from putatoev^^ieh ore reeoeded id 
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IV. 


the Farmet*» MagmiM, YeUow tnmliv very mueh lown, eod 
Mrterelly pr e farred bj tm colm kae^ Attta bbga in great 
tepiite, but requires to be earlier lown then theyillow, and 
consequently, does not wlniit of to thoroughly clmnlng thi 
ground Carrot, beet, scotconera, and other roots, fmniaitMi 
Slid distilled by the reporter, the best Spirit and grtatett quan- 
tity ftum carrot White beet grown, hut found tr 
prMuce than turnip, carrot, or cabbage 

8 Qatdctti and Orchards 

The county of Aberdeen la dl<>UngUiihad beyond yy othci 
county in the bland, for the preparatory liranch of oil eoui 
gardening, via trcncftiHg lAs soil to a jtruper Jc/M Wc hav* 
a numerous claiu of gardeoers in the vh mity ot 'Ibtnlcen, whi 
cultivate the lamb in the neighlxiurhoocl of that city, oiu 
wliiMe practice deMirves to be generally known, and gciierdi. 
Imitated. Tligir. in fact, arc kitehen gardeners, sueilsinen, anc 
nurserymen Tney raise all sorts of roots fur the inhabitants u 
the flitles of New and Old Alierdeon, various seeds for the us 
of the country at large, and nursefles so extensive, and s i u« 
fhlly managed, tliat, uwdes serving the land^l prourietors ii 
the county, and the ow.ien of vilias near the touuis, tlicy ezpor 
considerable numbers of plants to LngUnd 

A few good private orchards, the largest that of Porguso 
of PUfour, of ten acres The site of it, ncirly 600 years age 
ooutained the Abbey of Dear, founded in iXlH, and ^ girdei 
belonging to the monastery It is a strikiiq, proof of tlie Iiu 
ufy of the Romish clergy, and of ihelr uncommon skill in r" 
raising of fhiitHrets, that when berguson was layiitg out 
new ori-hanl, he found In the ablicy girdeii, tirst rich so 
above titree deep, secondly, a welljMvcd causewu 
granite thirdly, a bed of pur.. f... t .'.Cwjf. , f ...rt. . 

anutlier causeway of granite, and below the whole, i considci 
able depth of ri h mould No greater urec-iution could has 
been tuken to lundir tlie roots of die fruit *“ “ “• ' - • *• 

jured, by piercing Into a cold or wot subsoil 

8 Woods and Plantaiumi 

In the higher divuion of Mar, occupy nearly 100 sqna' 
miles, in some places very thickly planted, and in others ral« 
by nature at «n dilterenl distances bet w een die inn Neir 
one third haimfen both enclosed and i lanted one third b 
been rused by nature, without either enclosing w | lanUn^, tl 
ground ; and the remainder hns been surruuiidm by fenci 
nir keLDing out the cattle, and then been stmked with woui 
raised from seed, eitlicr I lawn ly the wmcl, or c irrled by t|i 
rooks, who, by some instincdve impulsf , carry the eones ot t 
Scotch pine in their bills, to uruside hab tatjuns fur tluar o 
spring, a^a remoU period when the seeds contained tn the 
cones bei dme trees. In which they may build their nesU Tl s 
supposed liistlnds in the rooks Is more probably called for i 
with a view to a hrm surface to breik the cones on, and i 
such an open surface, Mso, die cones are hoonrr i f ened by t c 
heat of the sun, whu h enal lea the rooks to find the seeds w t 
out labour In these higher districts, wood grows so cisi. , 
that the proprietor neVd only i*ni lose in extent of hilly gr un , 
arul thus afiut out the c ittle *1 he wind iiid the cr< ws will, i 
tune, supply him with se»"d« But wlun these n itural woo i 
grow very Irreguhrly. It is found i rodent to ^ sist niture r 
sowing, or orgisionally scratching Into the so 1, a number f 
imlsofthetreenwhUnareaishou to be reannl in the vaca t 
spaces The greiter proiuirtion of these woods cmislsta f 
Scotch pint. It grows slowly at first, but Is scry vtluab' 
MTiere the soli is most I irren, and ti e trees )w vfcr> slow! , 
the wood of the Mcotth pint is of the best qiial ty \ rcniii 
able tree, at invercauld, was tut down about forty years ngo , 


I and the number of cenoenteio olKlfle ttear ftagniot, vn SM, 
showed it to have grown and ineceaaed In dse for SiKi years, 
besides the time that U pentinued statnmaiy Its wood wm 
dcs lared, by all who saw it, to lie much superior in qua My to 
any that Iwul ever been imported from the north of !• iirm. 
There are thousands of pina trees toi Braemor, some of whioh 
are nearly six foot In diameter, wlUch ate superior, id point ef 
quality, to any wood of that denominaPOa that waa ever iin* 
IP'rtod into any place In (xreat Britain.* 

10 Improvements , 

1 renkhing has been already mentioned within three miles 
of Abi^een, above SOUU acres trenched ( some acres paid 
per acre for granite bowlders for exportation Practice of 
trenching veiy general tliroughout the county 
Irrlffoium adopted on pour lron«stone clay, not worth two 
sliltluigs per aere, but raised in v due to two pounds f lie ope« 
lutor brought from Gloucester, by Fergubon of Pitfour 

11 /tie Stock 

More caitle lied tliaii In any other county Scotch tattle 
first Imiiuvetl ly crossing home 1 ngllsh cows sent down by 
Henry vll to his eldest daughter, queen of lames IV Ihe 
produce was known as Uie FBikland breed Williamson's three 
hrothen sell annually about H0()0 head of cattle of vaiioui 
breeds, in ♦)'e Bouth.country markets They decidedly prefbr 
the true native, unmlxed, mA raised by good keeping, to the 
mixtun of the Falklon I, or Flfeshire breed, with Uiat of this 
county, ind consider tHih tlie-ic to be much superior to the 
Fiiglish, or to an> foreign t w U They justly ruiiark, that 
the Ibod, Of keiqi should be alw., s aliove the bre d, and not 
the I reed above the lu ep 1 hey 1 1 ii4der the small highland 
cattle, which ve^ineially bougl t ly inferior dealers, as too 
rcMlcss and impatient f r freiling well J hey (refer the native 
low country \ rued 1 1 the largi r ones, as thev are most easily 
m tintolncd more I ardy in aork, have llesh of tlie ( nest grain, 
an 1 pay lietter in ( r >| >rlion to the gooilneiw ot tl e r keep 
h very siicece ling generation, for the last thirty ye irs, has in 
ere ised lu sire, and that by good keeping the native I reed is 
double Its former size (i e weighs ^ least doul le its funner 
ueiglit) sin L the intrcNliietlon i fthe tunup host aiidry 1 hey 
are .iJso deci leilly uf | ink n that wherever a landed proprittor 
breeds more than one >eir for family use, the slot should not 
lie tied up but allowesl to teed Ioom , m order to get gentle ex 
ereise along with I is food that the second year lie may bi put 
to h ih iwdlng md Ic tied up and miv be (ontmued \ iili 
this h gli fecil ng IS 1 ng is he set ills to thnve but that lu 
ought to bo kille I whenever ho loaths hit Uod, or appears to 
be SK kiv , or nut thriving 

Ihe sheep few, and if a mixed brceil Horses are nonva 
ponies, or ) urclia^ from Clydesdale Poultry very eomnum , 
great demand fur eggs, iKilh tor tlie Vlarde n arul London 
marki ts Kcd deer ui i^at numbers in Braeiiiar, and roes on 
the hilU ot Ln mar 

IJ Mawtfat tm t y 

t ut tv 1 ng i(k I rated for Its woollen manufirtures About 
If to, tiurden f fr Iconestan, n we iltlir sh rp firmer mil ma 
nufieturer had a daughter, who married Lhutenant C adugan 
oft I mwells army who after w irds was nmdc a peer, ind 
from whom sprang the Duke if Ilichin md, harl of Lcictstcr, 
Lords ( odogan.Verii y, H illand, L J box, and the heatls of 
other tmimnt r nglish fain lies 
WoolUn limn and eottoii now extenslvclv manufactured 
Kii turig of stiH kings and s( inning lint f rinerlv tornmon, but 
"***' iilcndcd to since tho introduction i f machmurv 


7853 NAIRMSHIItr and MORAk SHIRE, forming together 512,000 acres of mountainous surfa 
and some narrow arable vales, aro included in one «>urvcy 1 he climate along the Moray 1 1 ith has alwi 
been noted for its inildni.ss, which is jiartly owing to its localities, and partly to the general prevalence o 
dry sandy soil On the mountains the dim tic is more severe Leid, ii on, lime, marl, treeatone, slate, t 
are found, but the first two are not worked at all, and of the others, only the frccbtoiie, to any exte 
{Lestte'i Gc ; ; IZIZ ] 


1 Propefitp 

In very lar^ estates as, for example, those of the Duke of 
Gordon, and Boilsof T indlater, Moray, F ife, and LordO iwd >r 

2 Jfittldtngs 

Conslderaliie as has Iieen the alterations In the houses of 
proprietors, it Is nothing to that which his taken place in thi u 
of fiuiners. Prior to the year 17W), in il « dwellings of ttiw ts 
there were neither floors, n lllngs, nor chimneys In a frw of 
them, tlie low wall w as rod ly raised of itone, and clay m- r i 
tir,and hod a smiU glass window , in one only of tlie apa t 
ments was any piaster, and it was raked over the walls in 1 ie 
moot arUess inanm v , a loft, on whk h the roof nwted wlttu jt 
uiv sid« wall, distinguished a very few of the most rcnpecta le 
habitations 1 here was In general Imt one fire (whu n seri cd 
oil domestic oocoslons) In the apartment, where tin serva its 
and muter, wuh ins wife and maiden daughters, lived and ed 
to^ethor in the higher parts of the district, matters v rc 
much worse Now, upim every farm of any consideration he 
buildlnga on subctantlal, eominodlous, and neat 

3. Oecupatton 

As In fClncardineshfre ; but the arable lands being gen« lly 
llgbU tba turnip husbandry IS more prevalent It Is a sing nr 
foot, that in an Island in a lake. Isnighnadurh, m this con ty, 
the turnip is found more plentifully in a wild st ite than iny 
wburg else tn Bfik 1 his island i-ontoins n fonnnw, aiul he 

reports omOiK'tuiv* that turnips being inisDduced at an c riy 
period from the Contmem, the snull plot of ground within Ihe 
walla coiiM 4Md tw occupied by ODy ciop more convenun fur 
Its tempiffary Inhabltaote than fRat of turnips and eolew ts 
Jt nMy be conjectund that the last crop, [ir jhablr sown i mi 
SUO tu 400 yean ego, liad never been gathered iTvtil of tte 
the tgoUpe ID this ioland sprung up annuilFy In a thick bed. 


without culture Ihe root, in some favoured situaliuns, it 
said, hul Iieen found of one pound weight but thty rescinb 
in general the wild kind, having a long root hke asmall rndinl 
of at id June, and a rough pointed leaf boiiic plants of ri 
cabbage were also distinguished among them Both were use 
as pot herbs at ihi tables of the lountry people, on wlil« h a< 
Cfiint they were sometimes rai td In thiu gardens MTie 
they b gan to run to seed on this Island, young (jiKli, were hi 
neil in to tueil on them The llev F rancis 1 oritvs, minister t 
Graiifit , has seen rentals of the family of f ralgyv ar, from whio 
it anpean that turnips were paid ns an article of rent In Iiu on 
ot the SI venteenth century The quantity (about 200 busheli 
shows that they must have been applied as food for rattle B 
the famine whU h unfortunately took place at that period, how 
ever, t very agrlcultviral branch of industry was so derangee 
that this lin(»ortaut object. Instead of being extended, a as, eve 
there, wholly abandoned 

The cultivatloii of turnips, as a food for cattle, was first In 
trodueOfl Into this district, ftwi tlie county of Netioik, by Ui 
late F arl of Findlater. about Lie year 1760 

When the artificial grasses and herbage plants were intro 
duced, only regular gardeners were cniplcqfed to sow them 
now common c ountry operatives perform the opcratloo hev 
on hards apples imported from Liigland. a few naturs 
woods, and extennivc artificial plantations In genual itma 
be ubser\e<l, that In this, os in the other counties of the nortii 
every (ltYril»tion of Im^vemen' liai been tried, ami such a 
an. found to answer, as draining, burnimf, irngatlon, plontinc 
road making, Stc rairied to a great extent AH tlie fmprovei 
ImplwentH have been trl 1, and the reporter even proiiow.'s ai 
addition tn them, in the nirin of circular harrows, Qieclrole o 


and till of late underwent Init few changes 
Theia are Jia aoureqg af information from which a 


knowledge of thlT state of agriruUnre In them kml oCher nortts 
OT ooonifes, nrevldosly to the jtebMlloii in the vaff can> 

dulved , but nroai what It has Iiot sloce that timoy ^uL jqjjpai 



Book l AGmmjhwm Ml 

iTBfl. It nuv taAt^ lit (hM MtlciilMMl IctioirledM itiSrtRMe. In th^ OMtacltr of Mnmfl Hite 

vA neither (might fbr nor dwre&. Themodeof ittanugemetit In their ptnent iHoMion. Th?dw«l£iip^t»ti^nni 
Thlvh bus been pnetlnd lntlnte«oiintm»«i^ In other petn woite than ihoieof the oaMwfitnnon 
of the hlghlendiit and which he* liatm handed down iVoin xaen^women* children, CH|tle,it(ifPiKpigar|wuttry.^«. Itnouft 
father to con fiur manj generatlom, is still to be fbond In the afford great uleamire to erei^f loTfr ofhii country tootaime ihf 
midst of the most improved districts. We still ^ee the arable neat that are erecting In even part of Um eonnlnj Init 

land divided Into smdl crofts, and inanj of the hills occupied It will be long ere (he people will Icam the ooirdm df (ate^ 
as commons. (>n tllli^est coast pKnlcularly« the ground Is ness and the use ot ohlmneyi. In many ph^ >heiw tnese 
aeon covered with hea^ of stonest and laige quantities are eeft- haw been coostru ted, the pe<»Ie do hot nSa them, iMt uh^r 
lilted on the divisions betw^ the adds , so that a (Ontider breakin ja hole in the roof of the house, ahd li^iCtng their fim 

able portloii of the land* eapdde of Gultivouon, is thus reared onCheflSdr Smoke, they say, keeps them warm* 
uselcNM, by the liuluig^>e of the most unpanlonabklsloth. The oeeupation and managomont oT land b the siMie is In 
fl ho Vianageinent of the native tormers b roost destniotive. other mountain dktrirts. hme grain, chiefly oats. Is raised In 

The soil ot one held b dug away to be laid upon anotheri the low grounds, with root and herbage troinb the pastures 

and orop succeeda crop, until the land lefUses to yield anv are devoted to the breeding of tattle and sheep. K«wy lin- 
thlng It b then aibwed to mt fhr a season, and the weeds n^rovement b tried bv the principal pnqwietors, airaenlighlemd 
git tune to multiplv Such, we must suppose, was the system farmers fiom the south of Scotland, aecustoinod to braedtng, 
of i irming before tlie rebellion , we lannot Imagine it to have Induced to settle on their Chtatea, liy long teases and moderate 
been wurse. rents From these the smaller native finmien take an exafflulg 

_ _ . . 4baner than they would ftrom the operations of pro^Kon, 

S Suuatngt which they are apt to consider as at least of dutlous value. 

The old highland tenantiy se universally ill accommodated. When a rent paying fkrmir, however, adopts plaib twit to 
They live In the midst ot flith and smoke , that b their choice, them, the case is very dilfkrent. Of woods, In ihb dj<drlct, 
Hut wherever farms have been laid out on a prorier scale, and tiiere are levy few , liut many pbntatlona have been iatdy 
ore occupied by substantial and well-educated men, we find the made round jmllemen’s seats, esuecMlly E,ord ftekfiUrthlk In 
farm houses and offices handsome and (ommodious. Lveiy lHill,Colin Mackenue, Fsq of KUcoy, planted kCHl acres with 
proprietor who wishes to see his estate rapidlv uni roved, will bOhO trets, the sorb, oak, Scotch pine, Inrdi, alder, hlrch, 
ert ct suitable buildings, at Ins own expense, befim. he iiivites a ash, and some umanienuil trees (HtghL boe. Tn/n$ vol vi. 
good tenant to settle upon It 1 he interest of his monrv will p kAg ) 

lie ilways chedfuUy paid, *ind if the landlord ‘igrees that the 1 he grrat post roads In this district have been made. In port 
n pairs shall bi iiiade at tiui mutual exiienst of hunsilf and hJs by govimment, and in part by the prupriotors 'llnie b n 
ten int, the latter will thnve, and the former will never liave cotton m'luufactory at ( romarty, and the reporter suggests the 
to demand his rent take llic uresont rnce of highland idea of niamitactunng tar from the trunks of fir trees, ftnind 
tenants will y« t flml theinsclves much happier, and more com* bedded in all the mosses of Uus and other highland districts. 

78.5*) C AITHNES^ 39'),G80 acres, three eighths of which is deep, mossy, and flat moors, co\ ered with 
he ith , three eighths mountain, moor, and some hillv pasture , and the remainder in cultlvatable land, lakes, 
At lliLrc 18 very little wood, cither natural or artificial , but excellent hme and ft-eestone OiPthe whole 


for being the scene of Sir John Sinclair’s prat tical attempts at improvement Of these the chief seems to 
have been the enlargement of the town of Ihtirso; of which, and of various other schemes, ample in* 
formation is given in the rc]>ort, and in a number of appendices to it, by Sir John himself {Henderson's 
Oatetal Vteto. 1812 ) 


1 . Ptoperty 

K in a few haiub, and the Irish practice of tacksmen tcninta 
LXbU, and has existed from time iiiimcmori-U in the lounty 
Jhesu tacksmen, as they are tailed, generally oct ufy a part 
of ilie land thimselvts, and sub let the remaindir to the sin ill 
farnieih, tor a certain monev rtnt, payments ui grain, cuatums, 
and service (the lalier in many cases unltnuied) so as to have, 
upin the uholi , a sui] lus rent for the trouble and risk of reco 
virini|r tliejr tm k rents from tlie sul tenants 

1 tew young men from the souih of Stothud have lietti 
1 1 ought to (Ins couiitv , to superintend the pnqinetors farms or 
domaiiii., for the purpo^i of inuodui ing the practive ot modern 
husbandry Ihesc. iioin tune to time, have taken farms in 
this I ounty , but whether Ui< ir agricultural skill was bU))erfi 
iial, in that they did not understand the mode of fanning best 
ad i| ted to this veld and moist climate, they have neither In 
« r osid the cro|>s, nor unproved tlie landlords fnnns | Inced 
iindir their dirutloii , not has thtir Industry or skill produced 
1 etter 1 tops on their own farms than w hat is raisevl by a similar 
class of the county fanners, who have never been out of it. 


The principal fannen in the county under review are inUlU* 

ra cntlemtn, who liavc been for soitu time In the arnl^, ur lol- 
otlier arocaftons. either in the southern rtuntlew of Siit* < 
land or In England, who work Uielr farms upon the pnm iplm 
of modetn agriculture, as practised in tligsuuthtm eounties of 
Scotland, as tar as tl c state of the county, as to climate, roads, 
die mtam ot improvement, markets, dec will admit, but at a 
much greater expense than is dnm to the southward, and. of 
course, much less benefit to themselve<8 in gcneial they have 
other Kouri es, of inconii, which enible them to live in a social 
and comfortable state in Mxletv they are better educati'd than 
firmcrs paying t similar rent InLngland, agruuUural know* 
leclirc , the refore. Is soon circulated amongst them * ^ 

The smaller class <>i tanners, w llh hut tew exceptions, are In* 
dustriou<«, sober, spacious, and moral In their behaviour 1 hey 
have, untorlunately, a turn for litigation, and expend more 
money than they ought to do m lai , by which their ilreuni* 
stances are olten Injurid 


Vfl'id. SUTHERLAND 1,872,000 acres, chiefly of mountain and moor; and a climate about a fort, 
night later than that of Ldinburgh The greater part of the county is the property of the Marquess of 
Stafford, whose astonishing, masterly, and successful improvements have been amply detailed in LoihV 
work, from which wc derived so much information lor Staffordshire and Shropbhirc, and to which we 
again recur, {Hendet son's General J letc, S[C Loch's Imptovenicnts of the Marquess qf Siqffitrd, 4’C 1819 ) 


The rstata 'iidhtrtand hksc only lately undergone Umt 
change whU h began to oiierate In kngland as for liack ns the 
rtlgn of Henry Vil 1 ms change liad for its uh|rrt the cn 
atinn of A middle clnas, by the (iepresalcr of the barons and the 
raising up of the next c 1 a» of tht communitv Ihis ubjvct 
IS gradually and successfhlly accomplished in England by the 
time of Queen Kli/abith, and In the south of Siotlwd soon 
after the union uf the two kingdoms but the hiLlilands, or 
most northerly counties, underwent no change till the dlscom* 
fiture of the jiretender, and the alwlltion of the In ritable Juris 
dletinnn then existing lo the north, in 1747 Ihis invduable 
at t having brought the highland chieftains within the pale of 
the law, and placed them on the same footing as the other 


at t having brought the highland chieftains within the pale of 
the law, and placed them on the same footing as the other 
gentlemen of the land, they began rapidly to oequlre the some 
tastcN, to be occupied with the same pursuits, to frd the some 
dedns, and to have the same wants as the# brethren In the 
south* In order, however, to indulge theae projicnBltles, and 
to be able to appear in the capital with due ^ect, it was ne* 
ecssu^ that they should convert thdr estates to that mode of 
occupation mostuiited to their dr wmstanres, and from which 
thev could derive the greatest hncdnie Luckily In this, as In 
every oti w instance in political economy, the interest of (be 
Imllvidual and the nnwimi^ of the state went hand In hand. 
And the demand for the raw material of wool by the English 
mannfaetureu, enabled the highland proprietor to let his lands 
for quadruple the amount they ever before produced to him 
Time arrangements continued to be carrlod into eflbct from 
time to time, in the^southem and central highlands, up to 
about the commeiw^ent of the French revolution wa. , not 
*■ alw ays, however, without Krfotts resls^ce on the part of the 
pemvieii • 

The nerOletm highlaads ifftf rvuiintKd to utidew that ehange 
svMA ihs rest tfuSisUsii had rslrsadvad^Sod. £i this district 
It natttvally began to be fhllowed In m counties situated nev- 
est to thoA wbidi It had ibvady been introduced, Jn 
noaMhire, aceovdlnglv, it was undertaken on a great scale, In 
t7IMh The diiHll^ictloB produced wu ao great, that the 
most serious affirayt look mace, and the ndUtaiy had to act, 
and Mood waa did befbre rmlet was restored. Between that 
time and 1816, tbegreoter portion of the county of Sutheriand, 
belmglng to Laid and Indy Etaffbr^ wm an«nted oooordlng 
to thdM plans so tnuviwsally adopted* This aiiolait condUion 
of sori^ preraiM longer on the estate of fiutheilind than in . 
anpodia' pikof die iSuoA, on aegoant of Itt dWcult aooeia < 


atrosB the Doonoch and other friths, and the tgal want cf 
roads in the county till 1K09 Ihe estate of Sutherland 
Lflu 1131 a, a,a),Inrludlngthebarunvof Assyintto, 6,6),and 
the late purchases made by the Marquess of Staffunl, up to 
1819, was computed to contain more than 800,IX)Darm The 
estate of l<ord Heay (c) u more than half that extent. It waa 
purchased some Ume ago to the Marquess of Stafford, and an- 
nexed to bis own estate The residue of die county belongs (to 
djiferent smaller proprietors (d to n) 

In 1809 was begun a line of rood, conducted according to 
the best prim iples of Uu art, and made In the most peribet 
manner, from the town of Invemosa by Beanly and Uingu nll^ 
to the boundaries of the county ot Suihtvlana , two excellent 
slfwie bridges, conalstlng of five arches each, having been built 
acroKS the Urauly and Tuiion rivers. Tlie two prtncl]Mil oh* 
Btructlona these roada had to contend with and to surmount 
wtrethoso which were occaaioned by the two friths of Poniorh 
{flff I l3l. 1 ) and of lawli Fleet (9) Ihe former, cap clally, 
presented oiistaclea of conaideraMe moment, arising out of the 
width of the channel, and the wont of a pnqper ibundation on 
which to construct a bridge If the same plan had h^n fal- 
lowed in this instance, which has been aaopted on the two 
southern frrries, namely, of asoaidtng to the point at which 
the frith terminates and WoinM a river, it wouhl have earried 
the road so tiracli into the interior, as to oounterlwlance those 
advantages whU h ate at all unies obtained by the Gubatitnttoh 
of a bridge In the place of the moat petflset ienyftirnich can he 
ebtabllahM. To avoid e*ther of these tneenvenJences, a tvyy 
careful survey of the whole frlffi was madei and theer^illecr,i 


conslderably^and atove which It again expand^ (hqHg^ hoi 
to its formar dlmaniiouB This atructure corakfa ef an aMSi 
rive erobankmait, with two stone arches of Afty and slaty ihet 
apte,reB{iectivriy, andone iron anh of 160 tortspaa. ItoDH 
16,971/ FVom this point, the heritors of bgttjteriwd havffe^ 
struoted a road (4. 4) to Tongue (c), tlsa kA of Lord Bear, 
situated upon the Nonharo Oceen* 

In many places, these roads are cut throng the hardest 
rock In otheia, they are obliged to be supportvd pn (fulwkm 
ofsolld me(Mnry.i Bxi^siva drains to protect tbehi ftom the 
mountain fipods, ud hndges onrar the hmgnMinMe ttromna 
t&Mrushftomthehflhtoeveijdliectl(%uerevibed. Theap 
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innst tw ftjnnea of ^ mott durable matarlatfl, wad the bo4t 

wArlcniaTirtilp. to rw»t the Impetiurnty of the toirenti. No . 

thln^ vrlll aetThn in nOktrlkinff a point of view, «a to «tate, tliat tMtniv f >ur, wa of elKhteen t« o of tvriJve, bcsUleiinanyolhWra 
Upon *h« prqjccted rood to Iwynt* a dlktance of tbrtj*blz of in^lor umendoiu* would bo roqunod the oudibrd 


three bridflet of throA arobeo aitoh. tiro btldgip ooiutttblfluof 
(Hit arch in IcKtr feet iq in five of twenty itt-l qMti, thrm of 


lllil 


northe&n ocean 


CO UJTTH^ 



•state ezLclIent inn% often comhinnE farmer ei. fmc been 


liuilt fn a numfjcr of | lace* at in ei rmons ii^ ense 


examt le, a e in^y refer to one (.ff 1 1 ) c 
kitchen and sen ants stiir (i) with a 


pantr) (/ 


nlii^ an outer 
' o I est I tr 


lours with mov-il 1e | artlllon lor ^reat o< so s ( ) prl nil 1 
entrance (d), a small pirto r (e), small room (J) k t he i C/f), 
boLk kitchen and sersantk stair (A) Over are use Itslrovms, 
and nine Karteu for 

llius, mnhe course of twdvc rear , has the county 
of Sutherland been Intersected in some of its in< t im 
portant districts, with r mds, In point i f exteut < ii 
superior to most roads in LnEloiul \n 1 o dns to the 
equally praiseworthy exertlonk ot the counties <f Rxss 
and Inverness, on the one hand, and of Caithness on the 
oth r, the saitie perft ct means of cominm u ation now 
exists flmn the burgh of Inveriiebs to the town of 
Thuiso upon the Nurtn Sen 
few (Hsfticfr qf Srof/naJ pofiru $o ttivtll a proportion 


woolen frame, constnutL 1 of crookcil timber, taken from the 
natural wo ds 1 rl ng ng to ll j ropr elor and of moss fr di g 
fr in the I cat liogs 1 1 c situ t on tin v helertcd wa^ unde nnly 
on th eiTgc of the iiltis tt I hnd, and ot tie nii iintafn pu« 
turt I hey win ] lac 1 lirgtlwiys, ind sloping uth tlio 
decimal on f tlic hill fl is ) os tlon wnsi hosen, in order that 
dll the tilth might flow from the habitation without furtlier 

1132 


qf Innl jlt fbr euttx dion, Cjmpared with Its extent os 
Butherland, * — 


)frevl()Ubly to the year 1811 but even a 
* {ht into cultivation 


BrtialT uoftion of that was brougl.. 

Eaih snore is fVinged (if the ex] resslon may be used) 
with a narrow Itorderof aralle land, w/hhh, on the 
south east coast, extends from a few liundre 1 yards to 
ahoiit one mile In breadth tlie interior conautii entirely 
%/f mountains 

The lands were let to tacksmen, as In Ireland, till in 
latter times, when a certain district was let to the 
wliote body of tenants reafilent fn eai'h ** town or town 
ship, who bound themselves, oonjointly and severally, 
for the payment of the whole rnit This Imd „ 
held, as expressed tn Seosland " run rig,” or like com- 
ipon bold land In ^gland 

Tbe etibet nCihja arrat^ement was to scatter thick ly a hardy, 
but an lnl^4tlottS race people up tho glens, and over 
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exertion upon the part of the owner Under the ume roof, 
and entering at the same door, were kept all tho domestic 
thOddmorthetaitfous mountohi*. who, taking advantage of animals lielnngtag to the estal lUhment The upper portion 
ew^ spot which could ho cultivated, and whul could with ef tne hut was appropriated to tlie use of the ftimUy In the 
aiw cMnoeOfMee^ miring a precarious crop of fsrtro of this upper ^vUlon was placed the Are, tbe smoke* 

^ ‘ ■*“ ■ ' - . - which was madwto circulate throughout the whole hut, 

for the putruose of conveying heat into Itefrntbwt extremities. 

'1 he etIbet being to cower every thing with a black glossy m 


iUtt 4il whldh t^ baked their caVes and of bire, 
hthinr willed dwhr whiskey, added but litUe to the 

— ed tUMmng to the ie«alih,8f the empire 

jn4 oonitant work, aD the heat) labour 
.„r women, Who were cmfloyed, occasion 
Itid the to covet in the seed 

.TV, ..Tiw « OMlstt tittt the ipreat prommion of their time, 
wh^ nakiWtheporouhim f»ime,w of itlcgal distillation, was 
Biient to indcdenoe and sloth llteir huts were of the most 
tiilsei^aue dmonptitm Thf 7 were^itt of turf^ug from thk 
most /aluabte pMtions of the mountain side Tbeir roof eoa 
OmCk of the Slide material, srldch wu aupported uptm a rude 


and to produce tlv most pvident floury to the api^ance an^ 
iweright of thoao most expOKd to its influence T^ floor was 
the hare ewth, exeeptneir the fire place, where It was mdely 
paved with iwi^ etonoi* It was never levelled with mum 
care, Md it soon wore totoevety sort of Inequality, acc^hlg 
to thehavdneMef ()iOyi^wet)ve ii^Iaof wUm^lt wasromptuied 
Fmr» hollow filmed a rooeptacle ft«r whatever fluid happened 
to Ibn near | , where ttrwnaJned until absorbed bv the earth 
It wu IronouSbhrthu H slieuld ever be awept i auderhpn the 
Bcrnmulanon of filth rendered Oie place uninbald^e, an 
other hut wu erected In the vlcli^ <if the old otob^^dd 
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raftcn usia bi the cenMnictlfm the new cottese, akl 
ttint whl( h waH abstidonetlj nwncd a ▼ataable calicctlan at 
maiture tor the nekt crop 

The fntruduetum qfthepMto, In the fint liutanoa, proved no 
bk«sii)e to Sitherland, but onlj mcreaned thic state of wretth- 
adnesk, Inasmuch aMtf mUivation lequired Iru labour 

8o loiiK this s>Bleiii Just desTTilad temafated in ftill force, 
no attempt lould be inmaa to impCOTe or meliorate the situation 
of these itoor people. To better their condition, however, lb 
raise them tonr such t ibite«f continual poverty and orcadoi^ 
want , to supply them with the means, and to create in them 


want « to supply them with the means, and to create in them 
tlic M its cJ Industry, wa», and is the bounded dutylf the 


owners of eveiy such property And It was not less their duty 
to do so, because tht same arrangement which a as calculated 
to iiroduce this salutary eflbct. was at the same time the best 
Builid to increase the value of their property, and to add to 
the general wealth of the community 

I he fiimlitmetUal p inapU qfiigrUuUunU tmpmemnU in this 
CAM. wu dtriied tram no specuUtive n aaoniiig, liut flrom what 
hik actually taken place in a different but siuiilarly circum* 
stni ctd part of (he kingdom 

It IS well known that the Iwrdm of the two kingdoms were 
Inlnhitetl liy a numerous population, who, m tlitir pursuits, 
ni inncrs, and gineral stnicturi of society , bore a considerable 
rest mblancc to thatwhich existed In the highlands of Scotland 
>\ hen the union of the crowns, and those siilists|iipnt trinsac- 
tioiit which arose out of that event, rendered the maintenance 
of tliat Irregular pppulabun not only utmcccsaory, but a burden | 




ft had bean tor a length of time proved by the experteAbe oftoe 
stock, iknnan of Uxito mountain fnnts wblen oaniprlsa tha 
northern districts of England, and Hia southern patts o 
land, that such sltuatums were peculiarly suited Ibr t|te maitt* 
tenance of this species of stock 1 aking this e«MRi|te as their 

guide, experience had still further proved, that the central and 
western highlands ««f Scotland wcN equally well calculated tor 
the Bair§ end Jteasoning from this sueceas, and observing 
that the*clliiiate of fiuthertsnd, owing to ito vidnity to the 
ocean, and to its bebig considerably intetseeted In arms at the 
sea, and much more moderate than this latter district. It was 
fiurly concluded that this county was even better fitted for this 

f ystem of management than the heights of Perthshire and 
nverness shtre The inferior elevation of Its mountains eatu 
trlhuted still further to this elfeit. and held out every encour- 
agement to adopt the same course whuh hod bCMi pursued 
with sue h miccass in both iisru of the kingdom, 

• Ihe pnpprtthfl^eoniertrng Me mountainous parti o/'ihe rimn/^ 
into sneep naUrs was in tills wav rendered evident, provided the 
people could be at the same time stilled In BltuaUons, where, 
by the exercise of their honest industry, they could olitain a 
decent livelihood, and add to the general mass of lAtlonal 
wealth, and where they should not be exposed to the recurrenoe 
of those privations, which so frequently and so terribly afflicted 
them, when situated among the mountains 
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The ortnetple ofprortding for the loner elati ofltnanls by the settle there *tuch ii tlio policy of J ord Staflcfrd'l operA- 
^'d*/isAmi.Nf qf iMnerics was thus dll ived — It had Inif, been tiom. In which he has expended, and continues to ex- 
known, that the coast ot butherhnd abounded with many pend, mUt {lendi ntly of the cost of Imptovomcnls oii the 
dillerent kinds of lish, not only suflii lent for the consumption luansmn ( ft(, 11J4 ; and park of Diinrobiii, immense sums 
of the county, hut ailordmg also a supply, to any nxtiiit, for H ipp ly the sucicvi has Lf)ualle(l the most wm^iilne expetta- 
more distant inarkits, or for cmportatlon when cured and lion'., lut for the virv intcri-klinK det ds of cxciution, our 
Baited fiekides the regular and continual sup|)ly ufwliitc fish, limits cbligc us to rrlcr to tlie woi k of I och, whuh, os ahredoy 
with which the shores thus abound, the coast of 'Sutherland is oliserved (77Jo ), we consider oi very singular agricultural 
at nually vKited I y one of those vast slioaU of lier irigs which interest 
In quent the coast of S< ot , , ^ ^ 

land it seemed as if It had 1134 

ooen pointed out by nature, . .r-rr jur jbjm w 

tliat the systemk for this re- . 

hiote district. In order lhat 1 i m '’rWteeif?liB"~ 

It might bear Its suitable • 

ImpMianee In lomrlbuUng 
its share to the general stock 

or tbe roomy, was, to ion- " i Mli i , ' 

vert the mounti^ous dis- f U | | | I I 

trlcts into sheni walks, and - | ||Q|||| P 

to remove the intMhItants to U ■ B • I I ■ ■ 

Hie coast, or to the vallevB I glllBlIff 

near the sea Several sea -- I I B I 1 1 I j 

k P< rts were Improved by the _ 1 1 IV_ 

voiutniction of piers {fig. 

P); and the plan of a town 

being fttrmed, the inn, 

church, post <Mtw,maYk6t- 

^ *^ber public 

lord bartend, and the ” 

tnM Hboal encouragement 
given by loua of 
fran^tand at httlAir m 
m 1 ^, Act to fishers, ^ 

™"nt>nctttrevB, fradesinen. - 

■nHiU segle, to cone and 
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a llmied time, the seller will receive io much more , hut If 
the lean cattle fall in value, the drover will ett a reduUion 
Shay are extensively reared, and fteneralW of the Linton or 
Lammermuir black faced lort *1110 Cheviou are also vt^r 
prevalent 

/fours either the native pony or Improved tireedi Aom the 


7637, 1 WERKESS-SlfttRE. Upwards of 7,000,000 of by far the most mountsinoos region nin 
Scotland. It reaches from sea to sea on the mam land, and comprehends many islands, which are scat- 
tered far rfnd wide. The hills and moors were formerly covered with fir woods, the remains of which ai e 
dug up in all the moors m abundance Tlie climate Is rainy, mild on the w^st coast, but less so on tJie 
east The soil of the vales is loamy or gravelly Hie principal economical minerals tf.c granite, lime 
atone, and slate , but lead, iron, marble, &c have been found in difierent places The covnty is remarkable 
for its native hr woods, and for that stupendous natitj^nal work, the Caledonian Canfil Improvementi 
were first coQimcnced about Inverness by C^omwelPs soldiers {Jiobe9 /son's Oen^al View, 1810 ) 

1. Property 

In few hands , laroest, Iioid Macdonald, of the lile of Rk%e, 
the only noblrman who resldsa in the county llie moiinuiti 
fiurms are large, and, as in litnilar cases, rerkon hy mllCR, or 
by the. iiumlwr of slie^ they are supposed to cany 

2 Gardens and Orcnnrds ^ 

u. . .M «» IB 11 «« 

two other places. There is ou eacellefit Ault and forest tree ^ 

nursery at invemew * Pohhcal economy 

.4. tVoads and Plan/atumM lloadsand bridges have b en going forward at the exponiw 

*1 *1 Lovemment ever since 1740, and nrller , and the ( ale- 

Jfih J?.T ^ Ionian t a J is well known for its magnitude and the excel- 

of OttvuUon Ihere are vinous fisberies on the 
L 1“^** 'O'* ‘•oasi* » but frsv manufactures 

^ ths As one ot the obstuUs io common to this and 

rr. ^ other highland count es, Indeed to every countv, the 

~ 1. ■ If”"*?. rmoitcT mentions the Etiibbomnusuf the lonimon iieopU, in 

adhering ol stmately to old and sloicnly haldts As min rise 
in years, the reluct mce to m ike any iiiiconiinon exertions, and 
particularly to Introduce change into any thing, wh cli relates 
to their personal accommudatl m, gradually grows u^n them 
Having been long accu>.ti>ineti to a certiiu t nurse or employ- 
ment, of gratification, of lodging, of diess, and of food, they 
resist kfrenuuiuly the rellnqinshineni of any of these habits , 
they move on in the current of human life mechanically, like a 
. . .... . at ilteration III their motion, unless 

esternal fun c , and, if Ic-ft to tlam- 
tluir lourse This profiensity to 
remain the same men, and to nta n the <wme t ustoins, is more 


at some veniote period, moitly, if not wholly, under for 
1 lie only remains of growing wood at present in the Islands are 
at Fortrtv and Slate ui Skye, and a 1 ittle in the island of Raasa 
frees were burned or filled to make room tor mm, by en 
larging the pasturage of cattle, and affording fresh sunai e foi 
com At present the Scotch pine covers more siirfau. in this 
county, than all the other kinds of trees taken together , and 


Xiono, ft fi reported, upon authority winch cannot w tl e7 never c^ianTo t 


of this wo- 

htratbspey i , .. .. . 

b« called Into question, that tmeen thousand acrc<a ot grot 
ore covered with natumi firs On the south ude of Hk liar 
kaig, of Gicngany, of GUnmonston, htrathglai, Ghnstra 
fbras, and at the ht ad of liochslu il, as ini ntlonud atmve, tlie 
iMunds of country under this wood are roikoned by miles, 
hy acres The oak woods laf this county are not so large, i 
so well taken care of, as they are in Pertlishiie 

'1 here, tre extensive birch woo<Ir, the tiiuber of which is used 
for fencing and the coarser articles of busbait Iry, and the bark 
' fin: tanning 

4s Livestock 

Cattle arc of the ^kye or Kyloe breed, usiiativ, however, 
known as the highland hrewd, and already descidaxl (6/%) 
The cows yield only lyilf the quantity of milk ol the I reednof the 
lowcountMM, generally Aom two to two g'llUns and a Inlf, 
but It Is rich, and prodin tlv« of butter ofexcclli nt fl ivt nr I he 
diseases of highland cattle are few 1 he in inner ot di |MKtng 
ot cattle Is ns follows W lien the drovers, from the sou h and 
Inlerbw of hfutland, make their appearince in the *ili,hl 
’whbh alwais hapjiens during the litter end of April, orilu 
lieginnmg of May, they give int m illon at the i hiirches, that 
U|ion a pirticiihr day, and in a central place ot the duitriet 


the learned or enlightened part of ii 


Uv means ^ so- 


ciety, Ilf convmntiuii, and of nading, the litter acquire an 
■ ilargement of the mind, to whn h the former irc strangen , 
id if they he ncciistomcd t) n. flirt on what they hear and sst 
iy are alii avs ini re open to cunvti lion M hen tliat niulisli 
less of the disposition, which, whither m the rich or the ikioTj 
the nncultivitcd oi tl e refined, is still the < luld of ignorance, 
'akes fast hold of the mind it bciomts « oh>tJnate, that it can 
clduin or never be rem >vul Its universality would Icid to 
htiplnion tliBtitisan iinginal principle m the human frames 
it« progri'sstvc In/liitiue, which Inert oses ivlih age, and the 
tp ilogy whit h such inin iir(,c m their own dc>ri>nce, that tlieir 
‘athen did such things lieforc Uicin, would imply that it Is the 
II t of imitation 

X he niM rter, notwithstanding the atiovi sentiments, goes on 
0 state tint he considers that the prospt ntv of tlie worla would 
e m ire promoted I > the steidmess and ohsHnaty of men living 


Fhangi it might easily 
1 It n sentiment IS, tint I 


y lie shown tlint the real meaning of 
tin se who are alreidy j - 


- , - - ireidy prosperous, 

iitis, thoic who lnve nlr idv a sufh icnt share of the ^ooil 
ngs of life, will stand least ch uiu of losing whil thty have, 
lie things rem in as thev ar I he nrosporitv of the world, 
jiiforiuiiRti 1} hap|H-ns hii hitherto lietii too frequently un 
derstooil to mein the pro [ intv • f those only who ire already 
as)crous I his state ot thinf.s is in tie natiiril luurse ra 
ic I rogrem of soi lety from darkness to light I lit it will |Msa 
viv In Its turn, and tin time will (oine when the pr>spi rily 
.. a people will really me n whit the words import wIen 
tlu» time arrives, what the reporter would probably call fickle- 
a desire of changi , will be firund to have had some 

iriniriiiir It tn nRuc * 


sale 1 he drovciS ore of two descnptiuns cither those who 
hu> by commission for poispns of < ipiial, who, being diffident 
of their own sk 11, or avene Aum failgiic, i boose to remain it 
home , or tliose wlio purchase cattle on ttaar own a count 
Much addrc«M IS used cm both sides, to feel the pn|»e of the 
market at these parochial meetings, liefure the price of the 
season Is mutually settled ; and it injy happen, that many such 
small trysts or meMlngs take place In aiffii«nt parts of the 
highlands, before the ]irloe lie finally determined The anxii tv 
on both hides is sometimes so great, that the cattle are gl\en ness, and .. 
away u|>on a^condidonal coolract, that if the price rises wiUun , in brmging It to pass. 

7858. ARGYLEhHIRE 2,'^jOOO acres , the eleventh jnrt of Scotland, and the thirtieth of fireat 
nearly the whole of the Scottish kingdom Irom A D OOd to the subjugitioii ol the l*irfs In 
5 j Cl ® suri^e of the country is rough and mountainous in the northern paifs “ A4 m piled on Alps 
hide their heads m the clouds ” Ihe climate is moderately mild, very moist in the vales and on the coast, 
but cold and severe on the elevations Ihe sot! of the vales is geiitrally light , the minerals are copper, 
lead, iron, coal, strontian, freestone, granite, limestone, marble of several different i olours, slates, &c , but 
the two first are not workwl at present Ihcre are numerous Ibijs, inlets, anti lakes, in some ol which 
excellent fish w caught The county is In no respects remarkable in an agricultural point of view it 
furnishes immense quantities of t attic and sheep to the gra/iers tiid feeders of the south , and there are 
some oak co{>pice8 and artificial plantations (AfwifA’a 

1 Piopeity 

In the hands of I ^ owners Parma of the smaller x * 
reckoned by acres, the lam-st bv mllr " 
the largvst in Britain Is elj^twi or ti 
or four miles In breadth , several contain Aom two' to dx'square 


stosed from the sheep hr stone walls. The Duke ofArgyle is 

_ . the chief pi uiter, aiul hii larch plantations are of gnrtt extent, 

e lamet bv miles. One, suiqiased to ij« contain an immtnsL quanntv of valuable timber 7 he 
Is eli^twi or twenty in length, by three oldest and largest ot the tn.w at Inverary an supposed to have 

Jh. several contain Aom two to six square K-enplinted 1 y Ihe MarquefiS of A rgvlt between fhe years 1600 

mllM object, as in Inverness shire, the bteodlng rfeome i^id IbbO Those of tin nixt 1 irgcst sGc and age were tnis^ 
chMy, and next sheep from the seed by Arihibnid Duke of Aivyle (tailed a tree. 

% hmprovemen/s • rnonger by Wali«ole),lo 174fior 1747 TTicsc coiihUt chiefly 


Have been 
fiinnerln okl 

X^etdeR^^Vreiai^;'! 

whlcb il dlkplayed In most of Uw moilem liighland 

Susa’S; 

A Wo^andPlantnhans 

Tlwe ore ^i^t 30^ acres of coppice, chiefly oak, Wrch, 
and haxd, wbhh* hrtng now valuable for|die Imtk, and the 
poUs 10 be useA aa afeikn loi wheels. Is li^ruilng to be en- 


I W*e, < urn, iiav, i oinnsay, nno ju 
Stop, till lately, much neglected 
BorsH, a hardy natiT|biieed, larger than the pony. 

5 Political Ecori^y 

Jbndv as In Invemess^hire A canal from the roal wnrkx In 
Camphelbm to the sea finr manufacnires. An agricultural 
society at Kintyre. 


BUrBSHIRRconwjt Of nearly 300 Islands, eighty.six of which 
Wky, hlUy, and, In lome Islandi, mountainoui country, with 
IhSif Alraoet all the niAiei^a are fount? with 

ibbich the continental pert of S^tland m furniahed. Slate, lime, granite, marble, ana freeitone, are In 
haa bron found in varioua pFacea, thou^ it hat not been auccessfuny worked. 
Steatite, or aoaijatone, from which ifiirccliUn is manufactured j fiillers’ earth, and a great variety of other 
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AOEICUI^TUBE 0F,T9E HKBElPEa 


^i»r 


€H;onoinical minenli^ beBidcs rare and curtous apeaea. are found m dilforeot iaUoda. {fftadrkPs 
lS9a MacdontiiiPi Qenei^ Vie0, VS\\, ^dm. Ctat 19^.) 


1. Properig^ 

InthebBndsoff^-nlncproivletonii ht^MH rantiJ 18^000/ 
and IK ret 3ia,A00^ A great many taokamen fboae oi Hay 
} ** comnm vitb tm aod elennt hoapltabi^ 
Indlgcnoiu to thu cwrttryf the eonmtV In dttillnK* the pone 
tuality in iwuig* anff ell the uaeAil qiuUficationa of flnt-nj|e 
low rountry nrmm^ It nwtt not be fiw]{ettan. In mentloQine 
the order of teckamcn, thfft they are exceedingly uwsul, and 

fj for mairteinhig good or-* ‘ "— * 

Withdac their eli^ the e 


tlw XHiuiitry Withdat their eVd^ the efforts of the clem and 
oflicen of Justice would be painful and unavidllng and there 
fore they ought not to be rashly banished, were they to be 
view* d in no odicr liglit than merely as subsldlaty to the polio, 
and moral administration of the Isles 
2 JSutldtngt 

Farm houses throughout the Hebrides are cither houaa of 
tacksmen, oftenants, nr subtenanU Tacksmen's houses, tliough 
still far behind those of conaiderable farmora in the printlp il 


The ^•>niaik, or wooden toru^ for drawing 
diAers hole foam thuae in uk in Engtand* 


„ , . much 

improved within the last twenty five vnrs Most of them are 
now built of stone and lime# and rooted with blue slates, two 
stories high, and flimished with kitchens and other accommo 
dations In many instances# indeed# the office houses ore still 
in a deplorable state# but even these are rMidlj improving , 
and should this order of farmers exist for half^a century longer, 
tlieir houses will, probably, be as commodious, and thdr office 
houses as judiciously riaimed. as those of Uie same descnptlim 
of men In any part or (ireat wltaln 
The houses of the otcupying tenants are, eenemlly speaking, 
wretched hovels, and iIkm or the suhtenants nasty arm miser 
able beyond description Pennant descrllies them as habit 
‘ 8, excepting 



5 Arable Land 

Tillage is In its Infancy over the Ifrlirides, In all the hla 
northward of Mull , excelling half a dozen fiirms In 8k>c, a 
~irt of M'Leod, of liasay s estate, two furaa In Uist# aiwi a 


c a)iertures part of M'Leod, of liasay s estate, two furaa In Uist# aiwi a 

• i . , 1 the I Hins little lately done in Lewis, neu Htornaway, and hy CampMl# 

ofsufturation furniture torraponds a jiot hook hangs from of Jslav, on a small Island betwoni Noith UjstWl H(UTU> 
the middle of the roof, with a not hanirinir over a arntelesa hre. ’ — i-j < •' ...... 


the middle of the roof, with a pot hanging over a grnteleu fire, 
filled with fore that may rather lie called a pennluian to exist 
than a support of vigorous life the Inmates, as inuy be sup 
posed, Ran, withered, dusky, and smoke child 
It cannot be denied, that this piituri is, in some degree, 
realised in a few of the lielirldes, even at the present day 
1 he oottagts In the Hebride ve almost universally so iniver 
able, both in plan and execution, that the) deserve mention 
only as pronfi, that a sensible and saganous race of men may, 
by a lombinalion of unfavourable ciriumstances, not only lie 
gnuluaily brought to endure privations, which, to their c puds 
in other countries, would seem liUokrable. I ut alsi, in the 
course of time, they m ly lose the power and t the will, of 
mirmounilng them Iniee fourths cf the 4(),00Q cott'igeis of 
these isles live in hovels which would disgrace any Indian 
trllw) and many of them are found on isl inds of tin 
first nnk in point of population and extent At lenst 
7(XH) of the natives of Lewis ' 


teen years' 

It would be rather ludlernus than useful tc describe the til- 
lage genimlly practised in the Ilehridcs, and, arcordingly, wo 
^all lot dwell uiion it, or Insult tlw common sense of the na- 
tives “ ^ ihiin A abandon the many batba- 

whlrh 1 ave so long disgraced their rountn A 
man walking baikwnrds, with his rice towards foir fitsnea 
ilireast, hr inuishfiig his cudgel in the r noses a sd eyes, la iqaki 
' n advance tc thilr enemy, followed hy a nsfle*plough cm- 
Ing a horse and two men, the thn^oinmonlv altct^t'thor 
^hious. still followed by four horses, dragging clumsy hn- 
s, fixed by hair rope* to their tails, and almost bursting their 
spinal marrow at every tug and writhing^ their tortuisM car 
easses All this cavalcade on ground unenclosed# nndralned# 


8 (for instance) know no 


thing of a chimney, tal le, glass window, It mse floor 
ing, or even hearui stone, by thiir o vn cxjerienec at 
home; and what we i all their furniture is, as may be 
imagined, wret heel and scanty beyond description, 
curresiioncling with ihiir shabby exterior 
In the woods of the pork at Buie were formerly fine 
S] inmens of Swiss cottoLcs and other fancy wooden 
hullcUngs 1139) 

3 Occupatwn 

In estimating the size of Hebridc an firms, the com 
nicinilan is to attend to IhrcH 1< ncling of )« ts first, 
tlic number of live stock which the firms in question 
ran m ilntaln , s<h.oiidly, tlie numtier of IkiUs of gr un 
which can be sown, or cif plouglis requisite for their 
tlUaLC and, thirdly, tliwquontUy uf kelp thit eon be 
mode ufion tiicm • 

Oroz ng farms, whether for sheqi or cittle, must 
gr idunlly beeiilaiged and kelp, or merely igilc ultiiral 
rarms, must as naturally heroine limited and c c iifined 
in point of extent llie bay on mans of the grass 
farms and sometimes the com cm arable grounds, is obliged 
to be dried by hanging on poles, trees, or locb (Jig 113C ),iis in 
bwvdetia 

1136 




and virlding at an average ItiUe returns fbr the seed sown, snd, 
sometimes lost altogether by the depredations ot rattle, or by 
accident in a late barrast. la a barhonnis spectacle, wliich musi 
gradually vanish It will soon give way, w it has already dpne 
In Islay, Colonsay, and part of Skye, to lm)>roved systems of 
tillage 

6. Oaf dens and (h chords 

It is not to be expected that much should be done In gahden- 
Ing, in a district of which by fitr the greater iwrt ot the woprl- 
rtors are non resident, nor is the climate suitable for that art. 
The winds are too violent, and the sun tew »I 
face Until trees and ntliez sorts of shelter b 


general, the gardens and orchards of 
bly be little more than an em" *" 

7 Iroods and Plantatwns 


probnl 


In the sixteenth c 


4 Implements 

Home are nearly peculiar to the Hebrides, as the rasebrom 
or crooked spade 1137 ), which, in two parishes In the 
Isle of Lewi^ entireTy supersedes the use of ploughs in the 
raising of com and potatoes The great advantage of this in- 
strument is, that It enables the openipr to workln mosses or 
bogs, where no hones can walk, and in stony ground inacces- 
sible to the plough Many districts of Hants and of Skye 
would lie unsusceptible of tillage without It Its superiority to 


I century it appears most of these Isles wssm 

covered witli woods, and even so late as Huchanaii's timfc 
One exhli-iratlng remark, however, occun to the UavsUgr who 
travenes those bleak and woodless reoeims,_ amid st the 
choly ■ ■ - ■ ■ • — 


with the descrlptl 
namely, that whei 


upon him by compsuimi t 
lion which he reads In But 


again I and that 
adorn ’ ‘ ‘ 


ichanan and Menfo, 


here trees have fomer^ gtowjihthM wOt gi 
It any rcgiWt which were once ^CHar|^ L 
loraea ov uie hand rf nature, may still be in a higher de- 
fee Improved and embellUhea 1^ the Indusm of mea# 

In Bute the late Jwrd Bote, In Islgy CampM) ShMAsa^ 
In Skye Macdonald, have plamed extensivel y gn u 


the horiiontal dod whlbh Its powetfkil lever enables 


leunh of 
a him to 


1 be tulUt or sickle plouJb (i sort of paring picnif 
(nr cutting the airong^wara of oM land, or th^tou 
plants, Whieh would otherwise greatly Impedinbe 


plough), la used 
' tough TooUof 
^ 


succesafbliyi • 

1 ho present Marquess h. 
plantations of Bute Park 

8 Lwe Stock* < 

The ancient Hebridean breed ofeatfeM m vOXftgKjm 
be found Some penons Im wne it tifbe fne Wfo 
MUli, and othem again the Lewis or Lipng Island variek^ A 
penoo habituated to acrurate obiervatMaiS M CS^, carl mslfo 
Sbtmguiah these digbrent breeds frosn oue^w^y anj^iB 
them foom the larger bre^ now hdrodocad lute IsMjb Cbion* 
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<1198 aTATISTIOS OF AORICUl'^&E. 


Miy, «ntf aome ymm^r th» hauLft lalfhd, aspedidly B«mjt by 
perKnn who ]iny otrontloa to bo Impoiwt a department w 
attmtic etunoiuy* 

ihfep Oidy lately attended to. There are now three diflhr 
etit hreisd* to be met trUh In almost alt (he larger tslaods vis. 

I 1 lit native alNirl^al breed, roinmon to the whoh! Hebrides 
forty yi.ar« oifu, adu atill mure numerous than the othir two 
breeds ukut toffether • i( 1 he I inton, or black.fHi.ed bhetp of 
(he HoUth of Scotland , and, 3 Tho well known) fine wooded, 

\ tieviot bret<d 1 he hlttonan I.ainK lias a large tludk of Mi. 
linns In the Orkneys # 

i/orf e« J he (I tbrldean breed of horses resembles tnat whh h 
WL hm In Almost all lUUUtTJCh of the wime dust rlption of dl 
mate ind hurfoce It is smaM, active, ind rem irk ibly dursbli 
ntul hirdy It pussuaHitt tlie prominent marks of ncrUction In 
Mirt of animal, i r it is strong and nimble, or a gooil f >rm 
in I pro|iar sl/o lur its work, healtliy, patient, good tcinijercd, 
an I vtry lanllv keit in goud condition It is found In the 
III hlmdsnt Scotl ind, in Waits, Norway, Sweden, SmiI/cmI 
isiid, Jyroli Hungary, and 1 ransvlvanli-. id witli little vav^| 
rinluri III sill 


id with little 

sJinpe and siae, iii all the hilly dislriitii of biirojiet 

I he average )-rlL,l t oi whit ar deemod si? ahl hnrsoa is 
frjiii twelve to thirteen haitcU, but that of the lowt r tenants 
liursesin Mull, luri, and tlie inwthern Isles, rarely eateeih 
• lev if or twelve hands They are hands jnuly bhapid, hare 
bmiill legs, large inanea, little neat heads, and niaiilhst every 
hymptom of a tlvitv iiid slicngth The en ninuii lolmrs are 

S fev, b \i, and bUek , the last in -ntioned colour is tliefevouiire 
x( editing in Islny, and In a few gentlemens farms, not ex 
rt'edmg two d xen in immiKr in all the llebruU's, wuy little 
his Intherto bes ii done for I ringing this breed to i>erteetlun, or 
preventing It fioin degmi rating 

i fie breeding of horhes tor sale Is not i nrrlcd on to A ronsl 
dcrabic extent in tin Hebrides, nor does any of them exp >rt at 
an average of ten jears more than it impoiO, excepting Isl ly, 
and iierliaps Arran and hlgg 

W ij,* Considerable numliers of hogs are now reared m the 
tlebiidcs, where the ancient prejudice against pork lias giadu 
till) vanJi^ed, dmc theii: more Intimate connection with the 
lowl mds of Scotl ind and Fngland 
irattii still maintain their t,routid on streral Islin h. and In 
certa n rlr unistanci s constitute i vilii ible stw k But wlier 
ev( r w ond is to be reare*d, ind enclosures iza irdi d md preserved 
w'tli Httcntlon, thty must be baiiuhcd for, being more a 
hrowdug than gnuing animal, the goat will strain every nerve 


to crop t«Jgi and plmts of «eeiy dtadtlpilach and b a dnirtal 

enemy to every spa<des<^ growing woods. * 

Notv rpecier, oi ttanefte# qfHock* Egcoptlng the ass, gnd peN 
laps the mule, it la not clear (hat this extensive Nsfon would 


haps the mule, it la not clear (hgt 
gain by introducing any new son 
indued, the maX want fbU by Um 


extensive region v , 

sorts of donimtlootea aidmett i 

the Hebridea b not that of aal> 

molb) but of food In winter and spring those which they 
possess The native htpeds of eowa artl nonea are, perhaw, 
the very best possible for the country tu^ipport, and may, liy 
^ eelecDng the strongest and 


fne attention to feeding, 

haiidsomnt pain os bre^ . 

phUi of rxrellenoe. 1 he breads 0 


haiidsomnt pain os brewers, be Improved to an indefoute 
„ , * V. Is of sheep already rooommended 


and d(>crlbed may be improved, and reared tahve times Uieb 
preNcnt numbers, without seriously ic^Jurlng the agrleuttdn. or 
other interests ol the country , and a vast accession of wealth 
luid food might an rue from briwdlng a competent number of 
hugs, lor whieh iheM Ldes, abounding in potatoes, are as. 
tTimely well adapted But all these improvements rauht go 
on piogressively wid slowly, and they must advance in tlie 
tTAin of other Bf^cultural and economical improvcintants. 
y Political hconomy 

Hoads much wanted, anti, excepting In Bute, Islay, and bkre, 
in a very wretche'd Rfdtc No iron railways or canals No 
eiiiviil portion of huropean nopulution, not even exieptlng the 

llussians, md must unclvillsm Poles and i r* ' 

so It w n ai if ctures as tlie peopli " * 

Scotland I his i«, amoiy other e 
poverty and depre 


I his i«, amoiu c 
. . I dcpresiMiofth 

neyaiquirud by the lislurM'* 
cattle, kcl • 


Dk» and ( rodtioiM, piwsesties 
leaf the Western islands of 
eiu os, a principal Miurae of 
the people It makers the little mo- 

^ x** and drawn in exchange for black 

, . Ji»s, and tlw other pi rduetinns of the duArict, louti. 

nually fluw out of it, and preveiiTi that gridunl adv incemeut 
in wealth, tomfort, inU igricultural and rconoiniial iminruve- 
meiiti,, which are conspicuous in all other parts of Scotland, 
Hid aitht ugh it does not absolutely keep those Isles In a <iulas 
cent state, it greatly retards their progress ~ 

help 19 a well known Hebridean manufacture, onu is in an 
adv'ineiug state Maedonild, of Stattb, is distinguished for 
h» ittentionsto this hranch of Hibrldew economy, and nas 
aecordiiiglv preserved for his kelp a charaiter, whlcii enables 
h rii to dhpusc of it at a higher pneo thm the average of tlH 
llelirnlev obtains This results principally from Its boltig begun 
e rly in summer, its being duly attended to in the carnage and 
drying of the sea weeds, md especially its being kept clean and 
iinmixcdwith elav, sand, stones, and all Other iinpuntiL«,w]ii( h 
greatly diminish tlie value of kelp on many Hebndcan a ‘ ' 


78(i0 The ORKNEY ISLANDS are thirty in number, and contain about 384,000 acres. 


ManyW them are uninhabited, and on y nfTord pasture for 
sheep I he so/' is gi n» rally | e \t mo-vs or lidg, Init s md, t lay, 
and gravel are found in some oi tlu valleys I h< sod u st Id >n 
mure than one or feet In de|ith, lying on a betl of rock 
lluslmndry is In a viry bn kwanl stite The ploiieh used is 
gencrnllv the single stilted one tlie initiurt* is chiefly se i weed, 
and on the uumuty irouireil the formir relies fur h s crop 
'i ho plan of tiusb mdry is to till very shallow, and to hsrrow 
siHirlngly lallowii arc rarely u>«l und a piopir rotation of 
crops never followed Black oats are sown at nut April, and 
barley early u M vy the crop is gi ncrnltv ^at lured In August 
jond if It rem-ilM till after the U ginning of Scitcinbti. it is 
Trequently lost foom the violint gales md storms whl h n II >w 
(he wiituinnal equinox h.x< ept some stunted llnh and hs/il 
tri>e>-, and a ft w lun per bushes, si ancly a tree or shtuli H to 
tie seen tho cllmite Is viri'iblo, and not healthy vk lent 
storms of wind and rain, mingled with snow, visit the Islands 
eviii in the month of June, ml check tho prigress of vigi 
tat on From the ahortness of the dsys in winter, the sun in 
Ileieinbtra d January not luing more thm four houis at ive 
the hui i/oii,verv I ttJe agricultunl work is done in that senson 
Tlio summer days are proportionally long, and it is light 
enough to ses; to road at inifliilght 1 lie nniicip il animal 
Bin ill horses, blai k eattli , sheep, pi^, and rabbits Thesheip 
are very numerous, and it Is ediuuited that thire arc above 
At),lNX) In the islands , theirflesh is, however cnarpe and dry, 
and, from tlj^elr proneness to feed upon sea wcvd, it has a dis 


agree iblc flavour Till wlUiin the present century, the Ork- 
ney sheep wt re suftbre 1 to run w ild about tl e hills, without my 
c ire I L ng taken ot them when in this state, thi weight of 
the entire c riavs rarely ixceuls twtnty five or thirty pounds, 
md tie wool stldoin uie pound and a half when card ully 
treated, however, they grow mui h 1 irger, and the flesh becomea 
very goo I 

(liu of the greatest curiosities m these islands is (he cln um- 
stanec of l^c sctUs being ftuuviently w wh«»l on short by tt e 
(tlmtic Tliey areoallesl Molucca or Orkney beans, and vre 
snppoi,ed to be of A.inerlcm and West Indian orlg ii Pods of 
the Mlinucn hcdiTdens arc the most common Stmige fishes, 
marine shells, and even exotic fowls, arc alw sometimes cast on 
chore in violent weithir 1 here ire mmy varietlis of wild 
f wl In the OrknevB, and eagles are not only coniinon, but iq 
larbe hi to make ne it havoi imong the lamhs I lie Islanders 
hav n law, by whu h every man who kills an eigle is eutitlnl 
to a hen from every house in the parlsli where It was killed 
The corl y (Cifrvus ( drinx) is also a d mgerous ei emy to the 
newly dropped limbs ihe inhibit uits on the tout live by 
fish ng and making Ar/; 1 he st iple article ot trade in the 
other parts of the islands, is wool, which usid formerly to be 
torn from the sliecp by the finei rs, the sheip are now shorn, 
and IS they arc never smiare-d (except whevi aclually ill the 
scab), the wool IS n markable for itssmtneMi. [hihn Gat 18k7 
BJikif a sheep JJtubaiidru tn OrMteu, in TNvnu Uiuhl hoc 
vol iv p 699 I 


78GI The SHETL\ND ISLES arc about cighty-aix in number, of which forty are Inhabited , the 
whole contain about 48,000 acres, nearly equally dividcil between pasture land and arabla 


The climate Is very humid, and coltl northern and easterly 
winds ITO extremely prevalent. Winter mvy be said to oet uny 
full filx montlib In every year, and if the harvest u not over in 
Sepieinlicr, the crops ore generally spoilcel fioiii tPin] ests 
There is a great I venity of so 1 , often drap niuNi on a bottom 
ofeand, though s > iietimtni tho moss or peat la only a foot thk k 
on a lieu of rl.qr 1 here are scare cly any trees or bhrulis, ex 
oepting Junlpe-r, and occaMonally a few mountain ash the 
motsi^MKe trews are, howi ver, often discovered on digging 
deep Into the ground u url and peat are uscel for fuel 1 he 
Sheilmd hones are well known , they are very small, rarely 
exceeding ten hands in heicht, and are celel rated for U eir 
•plrit^ and their power of enduring fatigue 1 he cattle are a mi 
very Mtinll, though Uiey feed weU, and weigh ustonlBhln|i,ly 
heavy, in proporlum to tlie size of their bones , they give giui 
rally about ftirse JSngUsh quarts of milk a day, though In rich 
pastures they aonMCtimes produce double that quantity The 
nufuber efahe^ kept m the bhetland Jsics is calculated to be 


multitudes of aquatic bmli , the inhabitants are mach annoyed 
by eagles and other birds ot prey , there are no rivers, but abm 
dinceof likes and rmilets, which afford m ample supply of 
freshwater Ihi chief employment of thelnhabitants Is in the 
inanuf ictiire ot woollen stork injn and gloves of cxtraordtnxrv 
Aim nocs, md m their lisheiirs, from the produce of w^ich they 
annually export al out 1(XK) tons of co^t, tusk, and ling, tlujr 
ilsn ixpurt annually about 600 tons of kelp Agriculture is at 
very low ebb , the Fvminjg iinpk i of the Arorst pos- 


— .^vels, and the ronds mere foot pathL 

The small portion of land, however, which is tolerably well 
cultivated, is v«rv fertile (imnlle, freestone, and limestone 
are abundant, as Is the heaiiphil and comparatively rare stone, 
cvlli'd dinllsge rock Bogf ron ore aliounds a cupjier mine 
was formerfr worked, but has lieen abandoned . v«ry recently 
chromate ut Iron lias been found at Unst Varloiu other mi- 
nerals BK found upon the islands | and occoaionally porceUtn 
emth . but no pextdkles have as yet been eatobhitiM (HcMn. 
Gaz 18-/y> 


Sect. IV. Agricultural Survey of Ireland- 

7863 IRELAND, the largest vtlandiin Europe next to Bntain. contain# above 30,000,000 of acrei, 
tnuch tpflS varied In surlacc, aoil. and diraate than the lattor island. There are several mountainous or 
hilly districts, chiefly In Ulster in the north, and Munster in the south, and very extensfve flat bqgs in 
the Kiddle diftricti, and upland bogs or moors iFherevcr there are hills or mountalna. All these b^ 
whether ^ arc on good toil, which, indeed, may be considered in connection with the mtm 

warm climate a# their chief cause Nino tenths (d'tbe soil is a loam on a hmesttme bottom, fertile, c r 
capable of being rendered so at little expense , the remainder is (^^lefly thin rlay or limestone The liogii 
arc here considered as mere coverings to soils , their surface exceeds 1,000,000 of acres 'Ihe climate la 
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mikler ami mere equable than that ef Enolaml ; atid with the dry roU, at Wakefield remarka, 1 * admU 
raliJy adapted tor p^urage and occasional aration. 

7863 Of tAe figncuttural ctrcumsCames €if Inland general! v, wo have already given a condensed 
account (807)» and shall here submit some brief notices as to each county. These unavoidably present a 
degree of sameness incompatible with much interest or Instruction. There are agricultural surveys of but 
a h.'ff of the IrislUiounties j so that we have drawn our rcsourees principally ftom the copious and highly 
interesting wor^of Wakefield, and some more recent statistical writers and tourists When the first 
edition of this il^yclopiedia appeared, tiie statislical portion, as far as respccU Ireland, was objected to 
in the Irish banner’s journal, as representing agnculUrc of ticland as being in tnc same state In 
18^ as that in Which it was in l81fi, the date of Wakell^d’s Ireland We have noticed this In the. 
Oandener's Uagaxxne (vol ili p. 229 ), and h Ac, since then, used cver> exertion in our pow er to procure 
later information from books or i orres)>onUeiit8, but without much suictss In tact, from all that we have 
been able to learn, we are lompellcd to conclude, that even now (181U) agriculture in Ireland is not « 
materially different to what it was in the time wher our text-book (Wakefield) was first published 

78&i DUBLIN 228,211 acres, one eighth in iftuntain and waste, a tenth in buildings, roads, 
rivers, &c , and the remainder in arable and (tastura *{^A>Lhe% *5 AtaiisUcal Survqf, 18U1 Sup 
Brit Edin. Gax 1827 } 


The elimute of this county is drier than that of some others 
cAHt and north east winds are loss fn qii< nt than tii hn^lsnd, 
hut storms from the south west and west are more frequent* 
A verofm number ol dry days in Dublin lor ton years, IVJ , or 
nearly JiAir the year wet, and half dry 
Ttw tmt Is generally shallow, and the eubstrntnm almost 
unlrcisally a cold clay Ihere is verj lllUe turf bog in the 
northern parts, but some i oiulderablo tr u t among the inntm* 
tains in tno south hrwsUint., grinite, Irish slau, oihres, 
IKiiier's clay, marl, beautiful nebbles, porphyry, crvsuls, lime 
stono, and lilnestone gra\cl, anound in v'lri lus ports 
IammM properly m this county Is a much more niarketabtc 
rommofflty tiian in most «ither dislrlcts of Irel ind J lime are 
here no large territonal d milns Leases vor> in their urms, 
but commonly include t lifi , for the i un»ose i f rreitinp a rote 
i'irmsarein general rcry small nenrtlie city, seldom inorcthui 
twenty or thlrtv at rrs I ut 'st a distance, from jO to 150 a res 
Ihe fium buildings arc, for the most part \or\ iiisiiifu icnt 
Ntir the city, the fences *uc ot white thorn , I ut In the rciiinie 

f iarts they are nothing more thin a bmk and ditrh 1 Ime, 
imestone gran I, ind marl in nsed is minurcs Ihc city ot 
Dublin might anord tlic means of nmthing a tnet ot sertral 
miles around it, but its street dung is so little v dued, that it u 


_ „ . . - by coastli 

and much at t is thrown into Ihi Llitoy 
On ihe aralle tin Is, two rrops of wheal in succession, and after 
these two ot oats, without tallow or neen crop, are i^piinily 
taken, Aciordlng to Are hr r Oats and (lotatoos ore the standard 
cro)M JCirley is not eultitaud extcQidvely Ihe natunU 
pistuics are, with few exceptions, of .in ndeiior quality Ihere 
ATI lew or no flui Its cf slid p in the pmsCMion of ihrmers In 
the ( ty , and w itliin f lur mill's of it, nliout 1< 00 cows were kept 
in Mu, I'lOl, urording to Archer, where iherd wore fonnvriy 
near 7UUU The old Irish brcc'd of cows is almost extinct, and 
thtir pi iLC Is supi bed by the shun horns and uUter breeds from 
1 ngl md !■ u« f is SI arte and ilear , peat ind bog of en eunuot 
bp procured, and the tenant it obliged tti substitute straw, or 
any other rombustible matetlil thatne cm get 

J here U a lonsidi ruble eulmtn fishery on the lilUy, in 
which lino abiind inte ol cel and pike n e lught rtu.ro are 
sc*i tlrinrica ut herring'-, wbiti fish ot dilltrent kinds, and 
oysui be th in ii ituroi md nruflrial beds , the sluils of some of 
die fixl oysters have biM n found as large as a horse-shot. 

'1 he manuf uturrs of the lounty ate chieily of linen of dif> 
feitnt kinds but they are ot little ImporUnce. 'I lie colunl^ 
#immerce wltli Dubllu la conslderqfde 


78(i5 WICKLOW '}00,000 acres, in great part mountains ard bogs, and without inhabitaiitag [Fra~ 
xet'i Surv^if oj iitcUotv,lb01 Sup Lncyc Lrit) • • • 


The climate so mild, that the myrtle nourishes In such pro 
fUdon, as to have betn sometmus used lor miking slible 
brooms The common laurel, lortiigd laurel, and Vrbdliis 
attain a great sl/c, and can seirc ly 1 1 r(((^n m. I (o be the 
same shrubs Dublin is supplied with early pot 'Hues uid 
house lamb troin the sea coast of Wicklow, the (limite ut 
w hicli, aci ording to Mr W aketicid, la decidedly dilT rent from 
that of the rest ot Ireland 1 ids is the only pwt ot th it c mntry 
where he ever saw gr ipes growing out ot d aini a 
U etallir orci are suiiposed to abound cupper ana lead have 
been worked^ and gold has been found 

There are no navi),abli rivers or extensive 1 ikrs Some of 
the streams prccijntatc tliemsclNC:i from oi 1 Iprablehci hts, 
foimliig beautiful casiadis, the most remarkable me is ut 
Powcricourt, where the water f ills fnin a hiigl • of 5(U feet. 
iMtuled property In the centre of tiie c ounty m large estates 


I art T itzwlIIiAm s nearly 100,000 aeiw The sea coast Is 
inueh divided, and abounds with villas, the tcinpurary ruaidenie 
ot the wealthy eilunis of Dublin ' It uppuars to me, Mys 
W ikeheld, ' to e mtain more gt ntlemeivs scats Uuiii the same 
H) tee in the sleimty ol Lundon ** The common period of 
lexses IS twenty one years and a I fe lotatoes, end ull tho 
usual kinds of corn, are tultivated, but turnips, rlovir, and 
uiher aiiu 111 rating innis, only partially Mwrl md limestone 
grill I are the I riiiei pal manures Irrigation U practised 4u 
I reed ol line woolleu slieep, pee u liar to thi mtniiitalnh of this 
L muty, ixt 11 It the only traces of a distinct race ot sliart woolM 
hliccp tn Inland* 

J he hirriML ftshery in the bay of U ii klow Is the bmt In Ire* 
land after tialway 1 lonnels are extensively manufiictui^, 
tut scarcely any llueu. 


78Gfii WEXFORD ^97,7G0 acres, mountainous on the north and w est, a light soil and tolerable cultiva- 
tion on the ca^t, and in other parts a cold etifl clay, uiinnpruvcd by cultuie ( ak^ld, Frazei Sm vey 
qf Hta/ord, 1807 Sup Eruye Brtt) 


The climate is mild and favourable to the growth of timber, 
which abounds here more tl^n in most i oiintioa 1 here are 
some large myrtles in tlit o] en gardens 

Ihc lufuled estahe arc large, from .^OUOf to 10 000/ a star, 
andtirms of various si/es, out there is hltle of tliat mmuti 
division which is common m other parts of Ireland , nor are 
there any rich gr wing farms Dairies, ut which tbi prinupol 
article Is butter, are numerous, but ptenenllv under had nia* 
na 4 ,ement 1 be cows thcinBelves arc of t very inferior dcsciap 
tion I and the same character bcIoTig* to their bhci p, wl ich 
forms a very incoiuidiirable port of the live stock In tlieir 
luodeb o' cultivation, however, the tiriutra here are more od 
vanced than in many oUier paru of the Inland 1 he barotues 


of Forth and Bargie have been long noted fbr thdr great crops 
ot barley, lieam, tco, are cultivatcil with mice^ os well os 
clover and lurnijis the drill Bvsteiu Is tommnn^rar potatois, 
ind {.ref rred to my otinnr nuthod , and lime, though brought 
from A distance at a f,ri 't txiienbt, and al o marl, are very ex* 
(tnsively emiilnyed ai, manure ihe teiuinttv, including the 
cottars, are acLordinglv in a mucti better condition, iudus* 
tTious, proviiUmt, and many ot them cumuaratively wealthy 
Her*', (is m Cl rk and Waterford, whole fields are kc|il tinder 
furre, whu h, in this mild cllninte, is pratty much used as fndL. 
The baken employ it for licating Uwir ovens, of wh ch a roq* 
MtUral te nuinbw are einplovod, as a good ileal of wltcnt^ 
bread is consumed iu these counties 


7867 KILKENNY 510,000 acros, mountainous, but with some nch and beautiAil vales on the banks 
of the Barrow, Suir, and None, anc^a climate so mild Uiat in winter the thennometer seldom falls liejow 
the freezing point, while in summer it ranges between seventy and seventy-five degrees There is less 
humidity than in Dublin and Wicklow, as well as leas of the east and north winds (TtgAe^s Sut vey ^ 
EtUtenny, 1802. Sup. Encyc Bi U. Ldm 4iax 1827,) 


Proper^/ tn land Is in several large estates, and many of a 
moderate extent, not exceeding a rental of kOOOi ujiotlx The 
wtncipal proprietors ore Lords Bcxborougli, and 

Ormond The leases are in general fbr three Uvrs, and pert 
nenhip leases arc common, mough prohibited on one ot tlM 
largest fNropnrdes On this estate me tAumi la allowed m 

„ , tranvfcr Ins lease to one Individual, but noT to dlyide bk 

bogs , for the land declining about '>00 leet tVom the no them fkrm 

to the soathem boundary, the wattr which foils upon one sur Of the husbandry the most Important dmartraent Is the 
dace is carried oft with sufllclent rapl<l|fy to prevent Its making dxfrv, which extends over tho greater part of It. The most 

" " — *“ ■ ■- — ' — *•- ronvlilerable dames are in the district called the Welsh, or 

Walsh Alowitains , a troi t of dry gmssy land fit fbr tillage, but 
still In its naturaMtate, and not enclosed* Abmt fK)W Irish 
acres of the land were held In ISOft by one IhmUy, #ho kept 
lliO cows The cattle am not ibr die most i>aft bdusStf tt 
winter, and only those that an about the time of eulvtnftffet) X s 
jitUo hay on the iietds, where thehomo^sagn l^ail thevesr. 

1 bn ftitten pigs to the weight of five hundred W4 ‘ ,.jt, xns 
produce ot thehnt dairies Is one hundred welffHt rt- a half, or 
fiiree firkins of butter per oowpaml efleh aow reguimfirom flSi« 
endahalfioUuetf Irifinskfei. The practlee xtoCUng cows to 


1 his county baa many romantic situations, ornamented with 
country seats, and its flat districts, where the tillage farms are 
more extensive tluui m moat parts of Imland, pr«i^t a pros 
peot very different flrom what is, oft A met with in that 

'"'rhesott Is fat the most part on luniwtone of good quality and 
loma of the valleys of extreme ftrtlllty Therr are very few 
“ ■ ■ ' - ^ "'0 feet ftrom the no th< — 

rhich falls upon me s _ 

t rapldlfy to prevent Its making 

the fpround inondiy 1 be largest colljery in Ireland Iv nt ( OBfie 
roinber, near the northern boundary of the counfy* It Is a 
stone coal raised In immense fileces, but of a sulphuric quality, 
which rsndenlt disagreeable, and sometimes noxious , and H 
IS, therefore, lossfit far being usld In femllles Fea this reamm 
apd Also from the groat expense at whliJi it Is ralse^ ^English 
^ Is used tn irndLience, even within a few miles of tM works 
There ore several quantrs of marble, i hlefly of a black colour, 
of whkdi « few tnus are iStported hxctdlent sandstone and 
mM^aneae, and Ixori^and 1^ ores, have hem obserred in 
dlnbient parts. * 
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STATISTJC8 OF AGRICULTU|IE. Paht IV. 


4«li3nnmj vhloh ta oomnum InAfunttw*!* but littia kQtnrn In 
Kilkenny, th« co%« belonging to Uw dahrancn themidvM. 
wlio, in Bonae •iiliailons, bxnra them on thov owniiimu. and 
in pUiert prefer liuyins them at a proper age Too little atten 
tion U paid to depnllneis In thdr dairies, especially In the 
northern district , and for foUieason, aocordingto VVakaAeld, 
though Iradi butter, when feash. Is prverable to any In KuropOf 
yet It ** IS In the lowwt esttmaunn In the London market, as it 
fa almost always heaelly salted, and very frequently tastes 
smoky, 6sliy« and tallowy,” The cattle of this county are a 
mUrd race from iheeiative breed and the b nglwh lonf^horned, 
and ihelr BtHvp have been, m some parts, impror^ bv the 
lelcesters. i he Merinos have been mtroducea within ihiwe 
few years by Messrs Nowlan, the proprlttors of a woollen 


feotory, who have now 600 oftho |miao«l aqd they Had that 
both une quali^ and the weight aflhe fleece have Improved 
since the sheep were Impoiw The usual com crops Aw 
raised hem, but olover and other green crops not in a suitahlo 
iiroportion. It Is the custom to work oxen Intermixed with 
horses, in teams of six, «r thrso pair deep, the oxen Ulaoed fore* 
most Vet the fellows are better nreniund here than lu any 
other part of Ireland Irriantfon has bftn ptootised fol many 
yesrs. but not extensively (S«f Snci^^WrU KUIcmny) 
fitalmm are caught In the r|v«ni, and sent to Dublin j^ked 
In iMxea of Ice woollen is Che iMef manufliLture Messrs. 
Nffolan and Shaw produce exeellent siipertlne cloths, from an 
‘ IretanfTas that of Owen at 


78(iS. KILDARE. 992,397 acres, four fifths arable, meadow, and pasture, and the rest bog. (Aau>«of»’j 
Sutvey qf KildarCt 1807 Sup Lntyc Brtt) 


The common 9*nt qfpirnu is from ten Irldi aorcs M 800 , and 
these ferniH are firquently htld In naiUHTthlp l*arge firms, 
however, are less rare here than In tne arable tracts of the other 


Part of th» Doe i\f Allen and other similar tmets occupy a 
large iiortlon of the western side of this county 1 he surfat l If 
varleil ly a number of small hills and gentle tiaclivitim, hut for 
the mast part It U Oat and nearly lev« 1 and when v cwtd from 
a commanding station, presents a nch, and on the hanks of 
its liven, a beautif il I iTMlsLape Thi Curni|,h of KtUlare, ex 
tending tj at out AOOO acres, has been long Lilebrated for the 
softness of Its turf 'ind the dneness of Its pastiire<> Hut the rll 
mate of KlldiU'e U wild to be more moist thin that of any other 
part of Ireland, which. If the ^tement be (.nrrect is t very 
luifavourable Lltni instance, as a clay soil prev'iilt very get e 
rally, and much of it Is exceedingly uiianous of inolstun 
Ihere are a few larM esHiiet in Kildare, particularly the 
Duki of Leinster », whfah extnids over a third ot the county, 
and several proprietors, according to Wtkelield, have from 
60(10/ |o 70001 a year , yet many are less considurablc, and 
property setiiia to be more divided bice than hi moM <n the 
otiier dfatrlctb In Ireland 


counties Fho If^asel were formerly for thirty -one ye vs, hut 
arc now roovtiy for twenty-ono years and one life All parish 
ind 4 ounty taxes are paid by the tenant W ith few exceptions, 
the course ol Lroppmg is the same as It has been for a leiitury, 
vl/ , fallow, wheat, laU Pol-itoPB are universally cultivated 
Oxen are employed in f louglung and liorsev for tarrlagos , 
I ut In miinl)| in lances oxen xn t norsos are m xed together in 
the plough team, u hich homehTnts consists of six, and never 
less tnan four animals A numlicr of inubu are oUo kept on the 
firms 

Tlicre arc se^al streams and two canala A woollen manu 
factory it ( elt lulge , and a catholic seminary at Muynooth for 
above 800 stiidenu W 


7890 KING'S COUNTY 457,000 acres, half i^t bog, mountain, and waste, and the remainder 
arable, meadow, and pasture, of a medium quality \Cootc*s AgricuHurtU Survtyt 1801 Sup Eneyc BiU) 

been erechsl bv some of the proprietors, were fur some time 
allowed to St md unoicu) led. 


The Doff qf Atten occupies a considerable tract on tlie north 
east coast, and tlic, mounta ns are on the side of Queen s 
CiHinty The soil of the aralil land is either moorish or (,Ta 
vellv, the fanner productive tn dr^ and the litter In nx ^ 
sensons but neither of tliLitc naturallV fertile Limestone vul 
limestone yvavil. the inevis of thuir Improvement, abound 
eviry wki'n Ine pastures, thmigh in many pvts flne, m 
. not luxuriant | J ettcr adspled for sheep ChoS. c ittli, and very 
lave urable to the grewtli of line wool Much < f the muiintain 
district hu an aivilldieous soil, thickly intcis[ierbed with rocks 
of sandstone, and i Ineclglmal le bog oflcm nec iirs at its 
base but towards the centre of tlili range., where 1 mestone 
prevails, there is itauch good insture , and litre the base of the 
hills, which IS composM of a mlT cUv, produces abundant crops 
of torn 
Landed p 
do nut r 
tulty, arid k 

■ nopneioTs arc thirds iilgby, Kosm*, and rna 

^ , ^ eexunt 

of JOUO acres but flielr slzi ban bien dimiui!>ho'l, and i<u<h 
as arc considered large do not now exceed, on an average, 4(M) 
> nglbh acres Many are as small as tvienty ncroR, thouLli the 
Tnedlum size ot the smallrr class may lit doul le tl is Most of 
the vabit land Is tolerably entlosed chiefly wilii hed{,Ls of 
whitethorn, which grows here to a gicat sf/e Partnership 
leases and auh tenantcy ore Jexs lominun than In some other 
fiaifs of Irtlaiid , yet the condition of tht tenwitry and the 
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ini 


vied property U In large estates, and many of their owners 
it reside but much of the lond u held on leaves in fM ri t 
tuHy, lirid tiA holders ot these form a m| ectal le (less I'hc 
Tnncliml prourietors arc lairds Digby, Kusse, and Charleville 
Panns were formivly very large, not unflrequenriy of tht exunt 



rj 


Whent, oxts, bari^, 
and potatoes are the 
mo t comiiiun cr0|is 
The avenee produce 
of whest is nu more 
than sixteen bushels, 
of barley ind oat# it Is 
about thirty two busii> 
cliw and of putatots 
only four tons per atrt. 
Doth oxen and horses 
are emploved in la* 
hour, the niougli is 
sometimes ariwn by 
only two of tulier , In 
n few Instances by two 
heifers , yet this and 
Ihtir otbei Implementa 

gootl construct m Tlie tliresliing maclm 
th s illstnot for about twenty yeirs 
i he /rarer wtta fonnerly tor tlilrty one years, pr three lives | 
but the more common ptriod of late h twenty one years, to 
which the life of the tenant in powssion at the end ofjt is fte- 
qiicntly added Some ten mts hold lor lives renewable for evre^ 
I ay ing a renew d fine equM to half a year's rent, or more, on the 
tall of every life Aloaern iLOses orun conivn a prohibition 
agalnat alienating Nothing is so much coiii| 1 umd of among 
the tenantry as the mode in winch tithes xro Lollected 

There arc no considerable mauu/tie/utet, no lislicrles, and no 
minerals worked. i 


peasantry does not seem to be inutvnally more iiuprovesl 1 lie 
farm buildings of every description ate gener illy very 1 od the 
cottages in particular, and yet those who hove been longar 
custoined to these miserable cabins are said to prefer them to 
more comfmttble dwellings (Jfg ], whicli, alter having 

7870 QUEEN’S COUNTY 384,000 acres, generally of a level surface, three fourths of which Is of a 
^(rfuctive soil cultivated, and the rest bog and waste (Coo/e’t AgrtcuUurtU Sutvey^ ^801 Bncyc^ 


Coal of tlie Kilkenny kind (7867 ) Is the only mincrxl worked, 
but there Is iron ore, oeestone marble fee in dilfereiit parts 
iAe Brerow and Npre arwyiavlgalile nvers 

KetaUe an ftuni 5000/ to 15,000/ a yi , 

Rome of the moot valuable, hxving been let c.i perpotual leases, 
aflbnl a iarjn InoOmS to the leewes It fa these leasees who 
form the middle class of gyntrv, with cleat incomes of From 
100/ to 8(XM per anniim, Stained fkem tenants to whom their 
lands arq sublet at rack rent, ami commonly In very smell 1 inns 
Here, and liv King s bounty, Wakefield obatrved some of tlie 


liest farming In Ireland, with much more attention to a ays 
tcinatlc course ot croppini, and to krepini, the laud In good 
hrart Oxen and honum ore used for the pleiigH, the fermer 
Lcnerallv preceding the latter A good deal of < 1 erne Is mode 
here for the Dublin market. In other respects the rural ecu 
nomy of this district does natjdifier radtanally from that of the 
Irish counties already descnhed* 

1 he fnanitfUcturet are Imtn and coarse wooUens, but to no 
great extent ( 


7871 (Barlow. 29D,098 acres, of undulating surfare, wiffi some hills and mountains , the lowlands 
a fcrtilokNun, and theijjMnds a light gravel , one tenth in mountains and Ifcgs {.Hake/tebTs Slaiitticat 
Aceouwt^Sfi, Young^i four^ S[c Sup Lncyt Brtt) 


IHie insiMtdlt oat vaxlouB,but little known 
VIkSos ere qfe laigS atatet in this county; and very little 
relkute daacripllag ofnropftty The hiring tenant Is generally 
fliete4iud^C|p‘^ inmaUpittei. There ora some excellent 

Bagikh are called a « collop," and three collopa 
^ allotted to«win.aoi«s of the best land for its dairies, Car 
hnr fa got ekcoll^ by r *- ' 


ported t 
large oa 
Then 


It hlilhly esteemed! tn the Iiondoti market, where it Is often 
sold aa ramhridge buMcr That of thO second quality Is ex* 
— to Spain, and the worst to Portugal It It all packed In 
— — 'Rhlng upwards of three hundred weliral 

muen wheat grown, and It is not cir a bright 
' *' hut the harfaiy of Carlow IS excel 

hesllnlruand Attlietimeof 

- , gcounty which predueed it, amt 

dt present more is grown here than In anjr other part of the 
kingdom It Is nrltielpally eeslswiyied hr the Itllelt dUUlierlea 
in the north of irel^. the brewenet at Cork, or by the 
malting bouses at . The potatoea grown In Carlow 

ireneomtiot or Ireland, of letting areexoellent THkre b littfneirifioflex. Tnecoirntyistolet- 
hkre( but this custom waa more ablyweiried In thevlolnity ofCai^agMalinatiyonlonaue 

_ nmjegaUy purebasejasul, — "TTi-i-v ... • 

“ aoythei, shears, fee 

a is tedr ofijaia Jarg^ com mills 
I more tnan 15jbOO banefa a 


by any rounw.hi Irdaiid The farmers 
jBwr- — jr-tefoeneo tq procure good cows From 
oty to (My an Rsafeiatly kept , and duriM the geason each 
“W huHred weight and a 
itfuf tn^ TyiSdatary aystem puratted in Devonifire, Dor* 
■ -^lemeountiat of Ireland, of letting 
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Book I. AGRICULTURE OF CORK. 

7872 PAST MEATH 'i2d,7(K) acres, of low, flat, nth surface j a clavry or foamy soil on limestone or 
grtsel, with little wood, few maiiMons, and oiil) oni twelfth of Imgs (t.‘u» mm n's Oiat/ vaiiotu, 1818. Thom- 
iou' it purvey of Meath, \ &t,p Emyc Bitt Adm Uax 1827) 


1 he lanJeJ propfrtif of Meatli ib diviikd into large estate^, a 
grcit many of wlin h jlelil an income of upwanlb of VtKKi/. a 
ye ir 1 hebe are forihf! inobl pait Ut out on Uahca of ti»cnt)> 
one years and a life on buiiit. of iliem tlurv arc Ic. 
iiiriieiuitv, Winch liaw now Usci inure valuable tin i Ih* 
I'rcH.hoUl inuparty. , 

„ iiii]K)itant nl>|ect in tflib 

iiitv th m iillsge Many iiersons fatteni'il troin VK) ^ 'MXi 
iows*iii II season, liiNidc's liiilloi Irs anil shiap. llieso they 
piircInsL at the licginrilng of the gri-ss aeinun, and di^nosc ot 
diiring the suinincr and intiiniM, is iho iic rind>, fnshid 
vt keeiiing a ngular stuck nil the >t ir Tlu |i istirtb an (on 
cd tc ■ ■ ■ . . ■ ' ' . . " ‘ * 

mg i' not ciiiied to an) extent, and the l> 
hid to U held in little estim ition In som instances, where 
firms arc let out fur the dun, the lindlurd >u]i|iliis a hucccb- 
hion ot cows In milk, horses, .ind 1 iiid, and t ~ * ~nt ftiiiushis 
I itioiir, utensils, &e , paving at the r ile of in 
per innuin for imh row Hit Lnghsh loi 
were* intiudueeel many jcirs ngo into this disl 
conUms sonio of the hist spei miens ol the 


T*Utgt fnmu are larger here than in most pirti of Ireland , 
hut, areording to ( iirwem, ihe hvstem of m in igeiiieiit is little 
belter thu I on til " " . .. ot other disti lets I'lic houhCS 
and fe'tiees aic, for the most part, ul thi worst ilutcriplioii, ea* 
|Kcalh thetaliins rtiietaiin lalmurers whii'li are miserable 
mud waUed hiv, >1 nk lalow the h eel of Ihi grnimil nd|nm> 
ing, imFnceupityl by lowh and pigs, in ronimoii with the 
f mills 'llu pilnci)! lit *od ol tliisilwih H pornioes with rhii'-n- 
milfc.iind occihiun illv o iimi.il , hiilihirs ment lelng lately 
iiMcl eien ainoii/, tin firiinrs, and, to uid Id tluir pin itimis, 
fu 1 IS sirs M me in dilhunt pirls ot tin iuiinl> \n iiri 
' riupted silt I i*sslfjii if rMls and oti er urn crujis lui senral 
■ * )i ns, 

loM 1, 


Miktd to^ethir, tlinepiirdeep to isery ill eDiistiiKtetfpjosigli , 
set, notw ithst iiKling this man i^iniLiit, tin wlicat crops .nu m 
. _ i 1 ^ cjlen ■ ‘ 

_ . - - , — Loimly 

unoit tillact 


wchte-ra ingle adjoining tuis in, an riinatkalile lor iitliiilng that i film ii vi i iiiieilon to otin ixleiil mil also Ihe weiviiig 
sheep The sheep an liroii„lit fiom otlu r luuntiesi, and, like liiittoii On the Jtlukwater and the lioyne there are heyiral 
the cattle, the aamr stock Ui kept only for a beaxon txicn ive (lour nulls. 


7871 WFSTMEATH 578,880 acres of surface The surface of this distritt is txccerlingly diversified 
with wqpds, lakes, striams, bogs, .ind rich grazing landh , in no parts inonnttniotis oi fiat, but gently un- 
dulating, or rising into liillii ut no great elevation borne of these are (iiltitatid to thi'ir buininifs, and 
others tottred Mitli wood, prehcnting, in seeeral parts, sumcof Ihe hne'bt stenciy m licland {Jf afttf* Id's 
MaliittHiil Snmy of Jn/tmd Snp Lmijc But Ldin Oax 1827) 


The pilneii'il riser is the Shinnon , and there ire i minib'r 
of lie mtlliil likes well storked with lish ; the trjiit in 1 uiigh 
]Jim ire Slid n enielie ilil>. One of the liieist ot 

the 1 ikis IS full ol 

I licit ire fpw large isttUs, hut min> gintlemin tf iikmIc 
rate tji tunes, from 2tKll)/ ti^UtMl/ i )« ir, most (fwh<m ire 
Iht lei miiTi nl\ for twenty oiu ytf rs md 

1 Iib , though in some inst inn s I i thirl' — • ** 

Incs. Agicatinany tine loUn luiiied e dilt tiul lon^, wuolled 


•htep uj*y the gri/mg grounds, wlmh extend t 
' ‘ ' I 1 nt il llu dis 1 1( I ' ■* „ ' . , 

^ tistd than thi mliabitaiiU 

ides the I ropi eoiiimnii in other pi i •*s, il ix, 
hemp mil ripe ni iiilliv mil, uiib ilover md turnips, ilio 
two Utter, howisir, nut generally Ihe soil ix mostly light, 
LAt m Msnie puts it it, ru h and de> ' 


• • 

7874 lONGFOUD urcs, m gre it p iit bog, mount mis, and waste , tho climate on an at crago 

giving 110 diy days m the >iar aktji l(t,d^c Sup irKi/t lint) • 


^ Tnnhtl pi oper/ (/ is m istitcMl Ir m ",000/ to 7<KM)/ i \e'*i 
uhjeet, blit only a Mn ill iirupoili n of the dis 


j T>l(tii,h Jtis rhicfly cHrn)>lcd In grirm^', 
n th e a 


in wh ( h the rest* 
' ‘ they 


7S77 LOU TH 177,<^2(i at re s, mount linous towards the north, but in other pitts iindnl,itifl|r and fer-^ 
tile, with little waste land, no eoiisidLi ible I ikts, ind i gitdt numL)(.r ot gentUmtu’s seats, Of which Cgl- 
lon IS the < hict. {Wahtjitld Jdiu Ooz 1827) 


/ piopei/i/ is 111 iM Ill's tr, rn 1 '00/ lo20(K)/ per inmim | 

1 md , . . 1 iH 

s< irrel) one alKiet twinti tivi , , 
dom ixtiiid to lights airis \s Ile 1 in elnefh 
in nil hi He ilt nli »n h pi d lo ihe improve mini ot r i 
md sluun ot thi 1 iti r, llu u„li i l«s\ in kept on most tai 
miiiiher 

] il ( uiti I rops, h irli V In ir) litil Ills Utd llu olhi 
ips IK pot itnes, Il i\, 11 ‘ ( losir md fiiniiii 

I pi0| I til rs It is only 
e eeiii r il III III ie,ei*iiiif is g Mid th it ul the i ( 
lun forme] s hi in,., lor the n ist p irl, si ist ills , ind lli 
lindb ri ({Hiring he isy lire 


|»r(Mhi(lsp Yet i sjiirit for u ru iillural iriprosi iiiPnt ha., 

r in CIS) (ir< umsimii s, SM II (unud, use men m tliiii in- 
in lies, md in every tl mg hut their htiii is md laim budillngx 
lie 111 iionilill n sii)uii ir lo thd ol the r hrelhreni til inosi 
illirpiitsol Irelind It li> ( onuiion (o renew |he leisthson^e 
lime In (in the ildoni*si\) lie , eu Ih it the tentiits are not olUn 
h m.,<d, hut (HUS are liequi iillv pud on tlieM itiiOwalx, whiih 
ur) iw IS mil h ol Hie e i| ml trial should In. ipilied to the 
Ki' 'Jithesan vii) seldom token inknd, their s dui Isas 
1 1 tuned limit the i ml ol h irvt^it, md the U ii,inlb grant the ir 

lilt aln elsi 1 Iho 


787fi WATERFORD 471-,-tOO acres, the greater put hilly and mountdioou's, but rnh and prodHttiv* 
on the south-east , tin i limate so niih', that lattlc some tunes gr i/u all the year round ff (ihtjixid, Vur- 
wen,ittc Sup Lncyt lint) 


Some sfry 1 irgt* Mxtilis, of whlih the most extensive I e longs 
to Ihe Diikuof jli mnshire I^iskB arc euiiimonls tor Isient) 
enu years and a life , ind on the hinkx ot tin nveis, where Hie 
1 md IS must valuable, turms air small \ri onl ng to W ike 
(if Id's inturmai loti, " In this euuiitv, when that Id sidiughlti 
ot a (drmer m rrJ»’s, the fother, Instnad of gn log Iii’T a {mm turn, 
divides his ( nil In tween hnnsilt nul his sjnjn IiW} thenixt 
•I nighter gels one hilf ofllu nmahultr itid ihisdMisinn md 
Kill (Il vision loiUiiiues as long ns there ire diughters to In ds 
jKised of In nginl to mill eliildrtii tluv in turned^iil into 
the world, and left to shift for Ihemsilses the best wiy the> 
ran " i he ri nt is ehielly paid IroA the ukhIui i ot the dhirv , 
whi( h I (ondiKlcd on i greiler orsmallir sc ili oser all Hi 
(uuiits, and from the {ligs, 

.Some o( the tlolrs ftrmcrs, most of whom are in cis> uirenni 
Ktihees, pay lUOOt. a year of rent , nnd,a Kreat de il ul butter is 


the* nxlini i f llu p iMuie-t, f rm the prfiun d stiK-k, In Ihe 
m ighbourluM d ol V\ irtilorti, iowk weie lei f>ir sixu eii (lounds, 
eiglileen pounds, md even twenty {loiimls, fui ihe se lAoil. 
1 belt lie vers ft w shta p, ml those o( i b id dts( riptniu ami, 
( onip irafj VI l> , I ut A sni ill poi uoii is in till tgr W^hert Inne is 
usiil s 1 fhrtmiK , it must 1 h I roiiehl fioin i eh t iiu e, as Hu re 
Is no imii stone m tin nisi ( I III rkwili r, ond it rosts lipwaidii 
ol (ill louiids f 1 m un On birds iri immeioiis cni the 
liiiiksol ih s ri er, unci evtinsnc {il mtitlnm of iimbrr tiw** 
hive been lurmed in viru us piiis Firr/i is so niiu h iiseclns 
tiiel, tliil whole (iclJs lie ke|it uuder this Shrub (hr the pur- 

ich of trido nl MiUorcl Him 
{, li lid silt the Li{>ai n miriciures. 


7S77 CORK 1,048,7^9 acres ot Irish iihtnt.itiod measure of gieith \ iriCtl surface , buld^rocky, anti 
mnuntaiiioiis on the w‘*bt, nth aud fertile oii the soutli .iiid east, loniintic ."nd sublime In many pbicefi, 
and one fourth part waste. {iVdktJuld. Towmctid^a Suivn/oJ LoiA, 1810 Sup Lncyc, But. Adtn. 
Gaz 1827 ) • 

The tiiimt/,? N mild } but a very gelWal opinion etlrts thatil I In p irtnenhm, and the shires of eich further chitimlslifd by 
is changing for the worse iho c uniinon pr irtii ^of chvidmg the ifsttmal {wsseswons irnoiig 

Hie rivers of thii county flow witfl rciiUhty for Hie most the son* Ihe iceses used to lie tor thirty one jear*, or tlirco 
pin, a (Irciimstanec unfavourable to thtiT hemg lendired ni | lives, but of bite Ihe torni Ins Iwen reduced lo twenty ono 
vigable, but prescaiUng nianyeligibli • fur the eiusUon years, or «,.ie IKe , and ihc farms, hwtvacl of Ikii g Iwt cyit to 

of rnaLhnlciy middlemen, who used to rih I the I nd y\ siWan portions tooc- 

The most y$^ul are limestone, marble, and slate , loal c upiers on short Iinsis or at will, in* now lield In most c as«s by 

and iroiistone leave fietaidiscOTCjed, but not worked lo any ex* Hie oerupicr from the {ironrietor lumKelf Hwyc Is here the 

tent • _ usual miiiulL division of till ige imds, mhiMtrcl by the spado 

Fitatn arc generally large , tillage firms are vffy smill, sel in pieterciiee to the {ilotigh , the usual cb {wneb iieiJ on poUloe^ 
drill above thirty acres aid, when tlit) arc lari,er, ulUii lu'd os Hit eoniiiioii and almost esclusMC .iriicle o^food , nllhiniMff* 
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Part IV. 


STATISTICS OF AGRICULTl/RE. 


■We rahlns, '«lcd with filth, porvrty, and indolence The le* out fc a dairiinan, at a certain rate for eacli, bjr the }0<*r , 
an>m arc imt items, In tivournble bltiiatlons, sui cttnlt-d by win. it \t t many f irmtis i onduct the business ot the daii^ tl eiiise^isi 
antf oils, Irir^ne or more years, 'timis biilej follius the The ivtri|,c iiuinber of « <iwa In a dair> may lx* from thiifj to 
wheat fJ IX IS tultivitc I II . ..lail patches Hemp very forty, t h w sliccp ne kept oil every farm, fommonl:| in let 
ran ly 'J urni|»s and i lover are acldoin to be seen on teu uilcd ters, ind upon tbi most wurtliless {lastutes. Proprietors haie 
hnds H( I sand, sta wet'll, iml lime, form a useful addniori to 11111011111111 sfr nicer breids, and bnd them to answer, but 
the Bt die and tariii y ird iiidiiurc , which is, however, 111 in iny shiip cm never Uvome on object ot iinf ortance in a divtiict 
' * , ‘ ■ . ■ „ 1 ,r.. — small 

c in less in ini^Pirii nt. PurinK ^71 bimini^ 1 lilies, ot wlin h no Inconsiderable prA ire 'ly propertx, are 
Is pr •v.p irt of the. ^ouiitv, as an establishcil mode j^bner illy )Mid by a i oinposition with the firiiitrs. fhe usii i| 

of iiicpir itloii for the brat cron In the lourse, 1 he inCdi mints iitode is to li ive them viluid Imfuro harvest, iiid to nnpojiil 
ot fiiisbamlTy arc it* ncra^ b iil the eominoii Irish pluuKh anil d tys of me-etiiii, with the parishioners, fur tlie purpose of flttinf' 
hirrows, seldom furnishra with iron tines, drawn hv horsfis or theiiiT , ^ 

inulps, a id, in 1 fi vv instinies, hy oven , whii t e irrut'i s have 1 he print ip il nimufictiires are Bid cloth, diiek, cii viss, 

Ihi nnie loiiimon A < uiisid(.r ilile n inilier ot (Uiiies in* kept id drillmif, osnaburKs for nc^ru 1 Inthinjt , 1 oirsu vvooliens , 

in the viilnityot the city ot ( ork, uhire the piodiiii. 111 the ' ' , ‘ ' inLoik, ami Kiinpowiler 111 

sh ipi ot butler indsklm milk buds 1 n uly m irket I hI of the . .« .i: , “.1, ‘ary ot 

till lOMs, whiili ore ehietly of the Hull 1 Ireland, it belonifs to Oovenimeiit. 

7S7S Tll’PLR “v KY hfi"*, ‘)8 aorca, tlivorsifiocl with honths, mountains, nnd foitilc vales , of whirh the 
Gnliioii \ all* IS nitioiig the rii he st land in the kiiif'ilom I he i hniate no mild, that t attic gra/c out ail tlic 
>cir.« rhi rc »i( ji),(K)0 .Kits ni hog 111 this 1 oiiiity, including part ot the Great Hog of Allen From the 
survey in.uie by Mt Athcr, under tin diicitioii ot the toiuir toners lor en(|iiiring into the nature and 
e\ttnt of Irish hogs, it aiipears that this wabte land might be e.isily lir iiiieel {^IVaktjuld, Sfc Sup Lncyc. 
JSt it Ldtn iJaz ) 

JUinrnils SI He, le id, and i nal irt w orkeil j mg I iiid fiotn everv kind of ti' operates ns in cncoungcmcrit 

■ ' in this system. 1 1 i -s iie c cimmotilv lor twenty* 

gre lir niiiniji rot 1 imiiiuinesK nt, woi 1 I 1 1 nn iOdi)/ tnl 000/ id i lib llu c ittle, which lie lonir henned, nny 

Hveir Of the piniuiitors, the intliieiice cf J ird 1 1 niilall is hv I e r mked 1 ith the best m Ir Imd, in I m inv ot thi tiiietlicks 

fir the must onsidtr il li , llio ii,h sever il uilicis hive evtitis ot 1* wiolUil sliii.|t ire not mt no , in \V ikihiids oiiinlo i, 

. .1 - .1 I . . _ 1 — 1 u _ , 1 _ 1 - J ^ 

gii^iCT!! her* , IS III Hose mini n, h ive Ic isc hold properties, fre flax, vi ly ditlc rent fr nn ihitwhiih is riistil in the 
•111 11 ly ot milch gri itcr v due thm the fn th il Is, ot wliiili, 

.ilso, Oil V olli 11 lammi tl i imri li vsi r - I’r piiti sit this dc** 

'"VdliL , ilhds 

nimtv msh 1 ris II u.,lUlirj,e y* t tl 1 in m '»int is, 1 ran* lies of domi lie Indiistiy But the ilth iil ihiscvtcnsivi 

In 111 inv iristimes, , < I ihle th m in ni > l <ii 1 h r p iru ’ ‘ * '* * *' iiid shevji, 

f I ill I ind M It thi piincip d husiruss isf icrv v mety land prodiu 

of dlls kuidot I iiid h ing found iieie ll 


787‘) TAMFRICK* ()J2,07'5 .icrcs, of low-1 jin^ fertile lands, surrounded by higher grounds {Ji'aJhe- 
fitld, Sup Lnii/c.Tint J din Oaz lb*.?) 


ImiuIi / pi p » /y Is in lirge m issc s, geiier ity It 1 1 » t ii ksmen, 

to I e of cri lUr \* ir^v v 
Uistuue troiii lirct to' 
foriiiition, the grei n ii 

1 inns bi< uJU live f, iin is the Irisli 11 n, mil In 
s iiion rill rent it tiu inoiinta 11 I uid h id m 
erts 111 I iipo I till the J lid I 

.nnd m one V ismi si inchtcrud, in ( 01k, S(K) hi id it t ill e 
M my of the lest Kng horned < ittls of tl 1 TJiiit d Kin.,dom 
are* lalteued hue, ind il o it insidirilih iniinbir ot sh cj 
1 wo It ir old wtih rs sold then, without then llctct, it Inin 
2/ l(h 


I Only 1 sinill proportion of the land is in the pindtire 


1 n, ler sc Vint < n, I arlty twilvi, nils nine iiid potiiUcs ten. 
Hemp WTS t rintrly * iilt \ ited iMinsively tn the ri* h low 
- , - -s of t , 

ct this, n I npif d 111 f,Ti/in^ h I ix of an excellent 

ihty loi st 11 grow n in sev r il p irts 1 he i on). 

1 rt\ oncM irs mil tlnee lives Imat 
id corn Iride is possessixl hy the iity of 

11 c s 111 is rirmil iHy firhU, ind mnsists chiefly of fine 
inoiiltl < ivtrmg 1 light limestone grivelly bO I it pioduces all 
knicLb ol gram m ilmml inee 


7 bK 0 ri^ART' ^*ii‘’,'>fiO leros, nt irlv h ilf protliu five land, and the nmaiiidir inoor«, mountnins, and 
bogs, ^Mth more fh iii 10(1 1 ikes intcisiKisid Iho ilimate, though moist, is not iintavourible fo hcilth 
and longt'Vitv , ft vets, whuh sometinus prevail to a gieat extent here, being otcasiontd chiefly by the 
dimpncss of ihi* houses, ami inittention to dome stir and personal tU^ inhnebs [Dutton's Sui Vtyof Llate, 
ISOS Sup 1 7 HI /1 But hdin (.lOZ IV 7 ) 

I II . - ii o , , , Kid, 

fir , h IV e' h to tjuiid, lint not worked 

I Unite I 2^ ] r/iy Is m 1 fi w 1 ire* cs.t iti s, . f whirh the inosl 
not *l was ih It hi loiit,mg to the Vl irijni ss of ilioim inV* heirs, 
till ly solil mil ilivi led 

1 he SI I of JiiiniM v iriii |,rtnlly nuisc uneler tillige ire 
from oni or two icirs to tifiv, I ut of iht litt<r si/e lli n iie 
li w 

vvlinli, 

ehvidiiil Preqiii 
term d bases fr nv pr* 

. V <»ni VC ITS mil 

1 life’ lable, and often 

arhiti irv 

VII the ilifli rent sp ' 

nd to 

anti the . ^ „ Mi 

^ . iiro Iht < illl nt tins iiiimtv irt ilmo.st all long horned, 

turc Is londintid hh* tin anti (U* ^ Ih 1 giKKl milkers, ind viry h inlv Tin sleep liivi lam gn itly 

nnv othi r < n p, livnii h e teiovpinii ol tii nd I im| lovcd m sinpe, hv 1 ro 1 s w ith la n 1 ster r ims Inilhiip 

thin would hi ihoii 1 liieeihsiiN m nnni oi er)iitL-s In le Is i giivervl iompUint tint the ipinlity ot the native woiil 1 is 

gcnl to the kinds if in>ps cultivn ed, tlic* t,rc iIlsI debit is In been dclerlor lUd A vast numi) r or uinles arc I red hcie , 

■ — - r. . ' vvilh ■ •* * **■" isses ir* vtrv gentnily rinplnvid hv the imoni ilissis, hut 

duet and ilmost the onlv oh)* els of little atteniion is ]ia d to the hie d of horses, whidi has dege 

farmer, indturnncb in 1 eiiltiv itod htibiKt bung either grown nenud 

tm a veiy smdl sealc , 01, is isthe c isc ttinngho it iliegiect r ( loie w is formerly iiotnl for its orchirds, and foreitlrr of a 
part ot tilt ef unty, iliogether disrrg irded or unknown I he very hue <|iiilm, in idi from the eelebratcd coekagre inple, 

c.om crons thiOi ncressarllv follow « 1* h other, until the soil is which is still found ni ir tin sni ill town nlled Six Mile Hrlctge 

exhiusied , iiidwlure cxtiaminurc, smli issea we'eilindsii ** An arie of tries,” siys \oung, " yieldb from four to ten hogs- 
BOnd, lioth o*^ whiili ire tistd ns iniiiure with bihmI efitet, can heids per innuni. avenge six , anil, wtiat is very unronimon 
not lie procured, it inUHt be Icfk in an unpr<Kluetive stite for in the lider counties & England, yields a crop every year.” It 
sever il years afterwanls. rotatoci arc in most c esen plinleil does not nppeir firom the litcst iccounts, that my consitlerable 
upon I md that his !»€« pr* p m*t by lanwing end the shml quantity of this dflew Is now produced here, though what there 
crop Is bom* times feVin for twiveara inorewithoiit jiniiiiri Is see iiis to m uiit im its former diaraeter, hkI 18 belli in perHt 
In the fourth year wh* it bilUiws, iiul tli n rep. nted imps of isiliniiion i 

oats, as long as they w III re iila* e tlie cost ot sec<l .mil I iImhii Manufactures ire yi t in their fni ini v All the linen mide in 

Tfie impameH^ in common use are generally ruilely con- the county U use-d for home euiibiunptioiv. 

7881 . KERRY l, 12 S,‘J 20 acres, more than three fifths mountainous and w^stei, the sea eojvst and 
islands being the most westerly 1 tnd in Europe Some of the mruntainti 7000 feet hsgb {Smith's History 
ofKtiry U^fiijitld Sup Jtnryr Jit it BiJuno s lictandtl'^j ^c.) 


L the soil s 1 eht iiid tirv ihi nl lugh 
re 1st, w ith tr II i s of ropi , bikI i oil ir 
.it fri III the Touhlin sstfihesiiir 11 , the poverty of 
, mil the miniilH ihv ision of f im J mds, tl c spide 
rc extensivilv iniployed lhan the pUnigh, over all 
lid ol tliii c iiintv. 

„ . ling of the Iir>.tst 

iieli tract csl lids from I'lr idlse to Limerick, 
y mills, 11 il Is e imputed toiontiiii ilinit 20,000 
lip d rk cell iuri*d soil, 11 ‘ ' 'iiish oi 1 1 uk * I iv. 
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Thp mountiiins are ihlofijr orrupted ivUh youn^ cittle and 
ifit lOb . , shtK'pt apparently the muiit profit ihle nnlmnl in such 
Situations, ire iiLitht r nniriirous not of a viliiable kind , and 
tht little cultiiation to he found here t« v {{enerilly perfurmtHl 
with the spuk, that. In some entire parishes, as Yoiin({ assures 
us. there leas nut a sinffle ploueh. 

The pievailint; son in the low (grounds is ilay, of different 
qiiilitics, some of itsutms to Ih a species of pipe clav, and 
other Sorts miftht be cdflvcfled Into bricks and cirthenware * 
/ rtdtet aie iiry laipc, botli in ixlciit .md vilue, some or 
tlicm, nicontln^ to U akcfieitt, worth olVXN)/ i yen I eases 
are in ffeneral tor thirtv-one years ind three lives, and i%roi 
Bidirahle nntion of tiu whole iountv is let to pirtnAsInp 
tenants Few of the ti n ints in the north qii irtcr aliout Keiry 
head (Hiiipy so inuih land as to require them to employ labour 
ers. this piv their rents hy tlie s lU ut hiitur md pi^, iind Iw 
turf » hlch they i irry to Liminck It is the j ractu etor fai mers 
to lure lar^e trai ts, which they stock with cows, and these cows 


are then let out to dairymen unofi snrh terms as leave tJiem but 
a very small return for tlu ir 1 i[an.r The best com land Is alxnit 
Tralee, and tou aids I tingle, w here more fl ix is r((ued than in 
any other part of tlie i ouiity 

Th^nnripal arlii ies which Kerry affords for txiian are its 
raw produce, Iwef, butter, hides, and tallow It dots not laise 
more com than Is miesBirs for its h>ine consumption, and 
carries on no maiuifbiMire for sale hut that ot coarse Jineii, 
which IS niilv on n nail m ale 

^^rtiu/furr is low thh , and the general faio of the 
iountrv|#\es the niipreiisioii ot wiMness nid ilisioinfort In- 
Bttid of hedges, mouiuls of i irlh niiij^tone, eallial liitihn, me 
Citry where to lie set. mil ns tlie^l^flord but a hligni pro. 
tntion against the trtspassing of i iiile, it is custoi - 

I together , creii fowls and tuike>s uru 

thus bound (ZficAiii } 


7S82 ROSCOMMON acres ot flat surf.icc, in some places aprinklotl with rocks, anil in many 

intLiTuptcfl by cxtciibive bogs , the nt best land on hmeatune, and adapted citber for aration or pasture. 
{IVahtJitld Sup. Encuc But. Ldm Gaz 1827) 


C o il and iron works were formerly carriccl on, but ire now 
niglii tcti 

/ Htitu wire onie vtrv largi , but they hist liecTi broken 
down insoini Inslmies, bv llie granting of lease's in pi r]M lint > , 

loosed latwitn a fci at proprii tors on Die i h ind, t 
numerous Ixidy of i niors on tin othi r 
Some of thi bcji lioriunl eattle iiid loi 
In Irel Iiul fell, but I 

Its line green ]iastiiris, undi r this in iriagement, ilionled i \eiv 
ample rent, .ind tillage was then fur* i oncliii ted on a sin fl 
hc ill , Imt till* plough has been more in request since the 


•c, lioili here and in other parts of Irelaid , and tho soil of 
I ruli grazing I mils, rtojiiir tig noth ng more thin ihi n ni- 
I fipini oils it ti ligi to Mild Uige crips, tin griwllt of 
I fhioiif liiHit Jiel mdhas la i n gu illy inert ised , yet, will iii 

“ In Hosi oininnii, sum W iki field, ** f heard of horses I ting 
vokcil to the ) lull h bv tlu tail, I ut I had not in oppi itiiiiity 
ot stciiig lluH itiiioiis practifi J was, huwiitr, iihsiiitd by 

III the siiring I’otitiHs, i its, niid fl ix ire the ]iriiitipil 
croits Jhcrc are s>vird fine likts, mui Hit hhaiinon runa 
along nearly tlic whole or tlic eastern loundary. 


7883 GALWAY ],6'i0,'i2() acres of \ancd surficc; .al)oac a third ))nrt l>ogs, tnountsins, and l.tkcs, 
and very iinprodut tne, and thinly inhabited {Dntton'b Suivti/ oj Goltoay^ 182 J WahtJuUi. Sup. 
Fncyi Bi /f , i^t ) 


Tht t isl pirl of tlie counts is fl it. warm, and ftrtih , with 
mans snis, though n me of n« li Uners ami iikis a| ouiiU 
1 1 1 gh Ktagli and f oiigh ( outi i me I nt pit its of w itir IIh 

I iltci is s lid to p issi ss all thi b mile tli it lulls, 
jal mils I ill iiupirt to lb « ft Uiin of I lud t ifit 

StM rid Inge estates, alli iding an income ot fri '^(MMI/ to 
1(1 INN)/ t >1 ir, and iipw lids Oin of tlust, tliiinotisl 
M\e in the liriti h Isles, stuti lit ilmgthc ti irist t >r st\t itv 
imlis Only i sm ill ) oitii n IS III Id I > ab cmit>s V fi II D ‘ 

I I Die 1 ind is let oil jiiitntisliip It i is, to m i idifiiiih nuiii 

ol I't , J . 

cnlitUil to the lenefit of kurMM.1 Inp i hc It isis ne <<m 
rnmly fir three lives or thirty one vt irs “ 1 In sc peopit 
b.ns iVakeheld, " divide the I iiid and give portions to tlu ir 
thiUlren, whu h tons St of i lourtli or litih if whit tity tali 
* a in Ill's share , ' Duit is, of tin I nid vvli t li orimn ills la ) mged 
to om n line m Die U is* \ ctrtini pi rti m of the whole' 
firm, 01 tiki, us it Is styl il is ipj ropriatod fir Ullagt, ind 
this pirtioii IS thin dlviiUd into !• ts, | erli qis iwenly oi thiitv 
'Jhtselits lie igam sulubvideil into he ils, which iit | iiti 
tioned into biinll lots, e ic h ) irtmr tbliining one or two 
ridges , but ihese ridgca do n it continue m the hands of the 


sinit oiciipiir longer than the time they are in till q t 1 he 
|4sturt IS held in loninion , and yietldersuf ibr villigt ire 
the legislitirs, wboest iblisli such rt gul nioiis as in ly le judged 
. . , dl disjiutes Dial use 

( imong them iJuir bouses stun to i uh oflier, and 

, torin wh It IS here" alltd a village " • i 

Jill t ittli ij (iilniu an Jong homed and of an ixtrlKnt 
destripiMHi, ndlv iqu il, In Iht opinion oft \\ akeficld, to mv i 
' ' J Hui slue]! I irm ibi most v ilu ili' 


, in i ther puts ot fn , . 

Jliiypln 

stubble, or on ley that has liei n * * 

wiDivvlieil, hire ir birliv, or o its , the liturku^ ot gram is 
not miiitqnently taken after w hi it and I irle> Paring uitJ^ 
hiunmg Du soil is very lonmirn i he griaui pat of Die rint 
lie estates on the shore s paid from kelp, wliiih 
1 1 nge quantitii 

’ ‘ of Iril md, t.alw 

pb vs some ot its ptsij le in thi hii'i nniiuf irtuii , a 
to lie the only inonutaeture m it woith notice 


7SSI. MAYO 1,270,11 J lores, 111 great put mountains, Iwgs, ami lakes , halt.healhy mountains, ntth 
sailers \eryfirtilc, but m itlu r woodb imr plantations, extcpting on one or two cstatts {APPatlan's 
Sunitfiji a1/f tyo, 1S02 Wuhijuld Sup But lUtn Gaz 1827 ) 


Ufany valuahle foss Is , iron %imii>rlv made, but d S' aliniied 
flu w iiit ot fuel Ext 1 lleiit si lie ami p iro silt x sti 
* _ .■» u ed m the Lnglish ]k it 
grounds of tlu couiilvart i omposid of lime tom, or limestone 
gr ivel, ind are eipi illv well ut iptetl to tillage or pisture 

Ihe lit tru worth fi iin 70 Nl' to ^0,(KHI/ lyeir, butlluir 
extent, ow Ing to their cunt lining a gievit )irujNirtion of waste 
land, Ls still greater than Du rati i of Diei' 

Ihe cot far 
, but, tlui 

in one firm, yit, as tlu faiiiis arc lommonly held m partner 
ship, the spai e illotlid to meh tenant is gciur illy nnlv i fi-w 
acres As euhot tlu in kieps a horse, it is compiileti thil 
Du re is one for every ten or twelvi Iii-h tens J h« It isCh an 

two, and somi liinis thric lives, or Ihlrti nnijvetirs 
AuiuuUurr Is ifi a very Uu kwaitl stiti rlu* filoiigh, tom- 
monly drawn by four horses abritxit, is ot Uie worst deserip 


Don, and tin h irrows are tflm furnished with tints of wood, 
insleodtf iron Ills still tlu jtraili t, m Ilu ll•>llnlaln cl s- 

nies, Dk pit ugh IS sildom or in vi r imployetl at ill, Hie till ige 
lieiiig |ienormisl by the sjiwie , mil in riluTs Huy use the 
spiili in cult vHtin„ intalofs, unci ihe plough onl\ tor com. 
\tl jHit dots, oats, anil on the sL a-t oast b ir' -- . _ 

livatetl only in 

.|H>is, and c hh llv bv ]iro|iru lots, i tewr of w horn have 
ueid turnij s, pi.is, lainns, r ipt , and cabbage i lit re 
ellint grating 1 md lor latlle m the Inroiiv of Ty. 
wl y il good sheep pisfuri's in Kilniain Si, me gia 

which 

rtit iinpirtetl bv the principal pnipiictors, liave ertrilly im- 
trnvtsl the native bleed 

1 1 e habitat tins ol Du l.iltnurprs, or cott irs, are in gentroJ 
ery wretched, and shaietl by them with their low anti pl|^ 


788'; LEITRIM 4()7,2(;#acrw, one half bog, \e.*uite, anil water, aiitl tho remainder dark fertile aoil, 
incumltcnl oil limestone I’a} Ian's Survey qf lb02 Jf'akifidd Sup Lncye But. Bdin. 

Gaz 1827) 


Coal, Ironstone, lead, cojiiier, Ac ait found, but not worked 
I slater largo, and nearly all the gro it pmprulors are nl sent 
ees ThelpLses are toinmonb for three lives or thlrtv o>ie 
v^iirs zkgniulliirc is here m a very low state Ihe tlllege 
ihrma arc small, seldom cxi e<c<Img fitty or sixty acres, unit tneso 
arc almost always oem pied in cominondiy aniimher of tenants 
TJio plough IS very little used The moili lommon iimilcmi nt is 
the lov, a kind of spade eightec n hu hes long, alajiit four Inches 
broad at Die iHittoin, and five nr six iiu he>s nt the top, where it 
IV furnished with a wooden handle ilkiiit live feet long 1 he 
first two crops are potatoes, w hlAi are followed I y flax, and 
then oats for one or more years riovers and other green crops 
are unki own to the prnitue of the tenantry The county 
raises gram and potatoes suDIncnt for Its own consumiition, 
lut ixportH very little of eiiAer Its cattle have lioeoi mi”'' 
Improved by the Jntiftduction of English breeds, to which 
Mime of those now lircd and reared in it are sauPto he not in 
feriur 'Ihere are i o roi sideral le dairies, yet a good deal cf 

4 


butter is made throughout the dastru t The sheep are of the 
native race, Mnall, and but few in number 
AlNiut the U ginning of the eightcanili cm aiy, Leitrim is 
said to have lieeii almoNt a i ontinued forent There Is now lit- 
tle wood In It, and no considerable plantations 1 1 e proprie- 
tors, however, have of lau pud some attention to this method 
improvement, and sc v eral large nars< ritv have been cwla- 
bllshcu for the sale of forest and othi r trees 
'IhcTC artosevir^ bleat h-ticlds, and some cnar e pottcniti 
and a iiumbt r of people arc employed in weaving But the 
linen made here, as well as the coarse woollen goods, is c hicfly 
for the use of the inhabitants themselves. 1 he houses of the 
lower rlaiwcs are of the worst dcsciiptinn even the more to- * 
cently erected farm I uildings, me lucilog a^ttit barn and cow- 
house, do not cutit more than ten nr twelve pounds lurf la 
their only fuel, and )>otatoes and oaten brcid the chief articles 
of food, meat bemg used on extraordinary occasions only. 

II 2 
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7886 
oi grazing 


SLIGO 397|0r() aores, a third i>art hogg, nioiintains, and waterg, and the remainder tillage 
iig^ lun'n Swvtyi]f S/tfiO, ]8(J2. Wakcjuld Sup Lnci/c. But. Edtn. Gaz, 1827 ) 


'i he Mill In (HMierallY of u light, s^ndv, griYeltv luam. or 
iii'irv III siiiiu. inrt^ the I inilh are nth and Urfili, hut the 
Biili>><>ll of 1 cmiuuiiahletiac t ina uny naij, iiroMiutalK liaiUa, 
anf ivoiirilih to vegt tation Suint rous strcamn niid I . the 
votxled isUndt and u-eiicry around Lou^h (nil ylfy NtrikiUK 
On the Shguand Moy, loiiindirahle salmon hdierie^, trouts 
alidiinil, and vihite fidi on the shuns. fi 

J itiiln oi almost cvqu si/t A lew are worth fiom 'AUtt 
to 'JOlHi/ a , Mt adHhuileral It vroiiorilon of tin couniy is 
divided into small [iroviertu H 1 ht iirinti|)tl inuprulurs irt 
nin ntiis. 1 irms vur> iiis|/i, Iroin llirei Iridi n r, s |o did, 
tin I u*!;! r firms, howivir, iie not hi Id bv mdividii il Unints, 
iiul m jnriiii rshij) i he lei is ire tor thirty cun yeirs ml 
threi lilts, Hid, m some iii-t imcs, 1 ir Hi<ct> on i< ns and 
till tv livis , III MiJT, in gt mr il, longtr hi rt Ih in m otln r ii nisof 
lulind lilligi lirinmg is still m a nry biikviird si iti 
'IheiJlough Is viurkeil by Hint or four horsis yoked iIjil isf. 


dirttleil liv a man wlio walks backward before tliem. Oatg, 
liirltv.anif pul iKvs ire the pnni ipal i rops. (It thetwo toiiinr, 
a griMt proportion is tonsiimed iii illicn distlllnllun, whnh, 
within these few ye.irs, was carneil on in almost tvery part 
of the county It was to the sale of ihoej spirits that mnnv of 
ftie small iimnls looked as tlie me'iiis of p lymg thtir ri nis. In 
stpiif puts, Nitli iiiUle anil simtp are kipt in cuiisiih ruble 
iiiiinliers, i id i gnat deal ul butttr Is taporled from the town 
but thi land ottupied in this way hears hutitsniill 
pi ipoition to the wholi , to grow torn, htlng the pninipil 
ohjirt J iin sttoiie md Imitstoiie ^a\t I, whn n are in .il uinl. 
nil L III most |i tees, irt in gener il usi is maiiun s , also marl, 
and, on the tn.i.st, st.i wmls. Among the lulls are several 
I irge 1 iki s. Old il mid ini l oI rivir 

'1 1 e initiiiiptiluin for erpurt ire liinn, s,dr, and kelp. 

'Ihe < ahins, tood, futl, and clotliing oi tin loui r tlisscs, seem 
to hi is uiitoiiiloi t ihlt as 111 any ut the Irish louiUiis. 


7HS7 CAVAN. 4‘Hl/)'i7 itrea, almost entirely covered with hills; the f^iirfaee, Mill, and climate, being 
nlikr'ldt ak .md iineomtort.ible Ihere are no It wer tli.iii '>| bogs, orcupying 17,U0U aircs {Coote'i S/a- 
ithtiLal Adount ll'aJuJuM imp Jtuctjc But Ltiin Gax IS*, ) 


Netr Finih'wn, th apiMirinu ofihLcoiinlry is fnoiirtl h , 
the likes tin rt. an pidiirtsiiui , iinl looimmin itc w ilh i u h 
otlnrhy in\ir J In fossils in v ii loiis, hnt in f h ltd 

I wo dtuUs lit of ■i(l, 0 (M) md ^li, 00 (J i r< s Insides Iht c 
thirean iioiu oi vi ly gre il i vlint \i irjv tin wluli of iht 
J Old IS iiiidir tiliigi, I ul Ihi igrltnltinc in iniy uspiti Js 
Kry hid 'J he si/t oi tin fiiinsistrom '*0 to IO<l mis hut 
thesi III gi III I ills suhiliMili d mill f inns ot ir ml two to iwt Illy 
nins, whieli til 1 let to tilt III iiniliii ton rs or *' toll irs,” who 
II ly u high u lit tor Ihim, In iin ms ol tin irotlur « mploMin nts. 
'finirpi luipililjeit Is 111 > 1 st t sntlh I nt qii intitv ot oils 
uni potitMs III feed lliiir f inn ii s, and of (I iv to givt. tinpio 
tTKiit 1 1 Mil womin 111 I iliildiin 'Most < I thf Iinl is ‘Iiik 
with till spiih, iinl tr in hid ulnri Iht plough is used, the v 
put Ihrie or fuiir Ikums luit, md when \ niiiig vi it»d tin 
t III it>, hi loimd til It il over it the hoists wife >ok d to the 
p'oiiglhs iml li irons ly iht till, tint piuiui, Iiowimi.is 
HUM dsusid Vliinist thi only gi mi sown is oils, whnh ut 
n I kiitii d to I c in (liL nil poi turn ol stM nil loom, to ill otlur 
grim , then ism irni> nlj whi^il In 1 *>(( 1 , tlnit weie l"<'t 
aiies oi llax, Irom whuli (nllo bushtls ol sted wtrt sivid 


Though the very tops o* ihe hills irclilltd, yet it does not ap* 
p ir that tins (iiuniv jirudu et more gr mi than is net issary hit 
ilshimt (on>iiinp(ion , imr h is r bounty on tin inliinl car. 
ri iKi <i| luni lo Itiillm, iiu rt isi u Mu viry trMling qu iniity 
broiiglit to til It iniiLil. 1 rnm the inldin ns and nioiyiiireof 
till I Inn iti , ill the i orn ol ( iv in is oI>li..,Ld to In kiln iIikhI 

Ihit/iiA /iiOTjgimr illv loiisist ot ibout KMior I'lUnris, 
ihi tiiiinisbiiy voting I title, and sill thtin igain without fit- 
temiii,, t hu.bnwivi r, i iiti II hiilliMks orshiip, Init thtlilnr 
lit VI ry po r 111! re iii verv ft w dairy films, though from 
thi*si, isthty 111 111 llu rnlust pirfs ol tht loimty, i good 
di il of I iittins siiit Vi inv )> gs in ki pt In the lotiais, md 
111 II ill till i'll ms irc to hi sim g'oits ti tin u d 1 i Mu t i| s of 
thi I inks, or * ditcliLs,' as they aiu lun lulii d, u hu h d uile 
till ill Ids 

( ivtiiwis foimcrly iiUbr ited f ir Ms i stcnsivi wnids, md 
tilts ol III niimi list si/i I III itpii intit is, ni gi iii i il, I no 
I f linijir,ix<i| t III ir Isilmon, J nnhim, md i hw othtr 
pin s \\ ikiiitid rnmrks, tint lit sh is conhiiidtupirU- 
of the louiity, md to Tyruiu iinil 1 ‘LirmiiiiU h. 

1 Ik /i/icrt nu iifjicfuie Is tht staple. 


TiShS rr.liM VNAiill 100 , 0^0 at res, m great pait covered by vv.itcr, and mix h of the rest of the 
811 rf.ice rugged upl iiumutainoiis., but better wotHlcd than othei parts of Ireland. {IVahtjuM lyup In- 
t t/r Bi it Lilni (tax. 1S27 } 


Iht «'/* grows liirtlu hidgi'rows, biuihisioint foilirgi 
(■ /I , mid ilso the mm, m ir lough frin i id hr, oik, md 
M w ire foimd in the logs. 1 he gi md Kaliiu in tin hhiiiiiI 
In niiv ol tl Is toiin y is ixnigh inn, whnh «o« u| iis il out 
inn eighth <y llu snrliri, md i oiK nils m iti tlMiilhm hi i 
^liid isl inds^ III ml iliis inisloi Mu lish ilist iii. I >iin<l m 
*oilur Irish w ilir like , <iin1 is iiotiMl f ir ifssiliiini md iiK, 
turn iilirlvtlu lifiii linirolMn eil wiirii lie ir the i ills 1 1 
s I < k al'oi I 1 II nr III liHi/ i uh 

I \t ft % 111 I 111 I ihn I 1 1 1 1 1 tills nil nti in d I v M ikifn Id 
hail I'idiHV an ir 1 1 h, and < tin r thru iioiii f IKX)/ lo 7 (IMM/ 
Ih II ISIS in mostioiinn iily ioi twnilv oni yi irs md t lili 
111 till 110' them pnitot the euimly, the tnnis an largei ind 


inorepri dm I no th in in most other puts of ITMer Oits, lur* 
K y, I Ol itms, mil II IX ire the prinupil imps viry little m Ik it, 
Il I 1 ir tiiimps iK.im-' mliiviud, i xi pi m simll ] itihis 
ni ir the town J hi huh gi minis ,in ihiillv oidiiued in 
n irliig rittk,und iiiuih oi the h Her piisimis with dniy 
St k 1 lure ire no Ihi hI* Hoik III simp ind tin ir inieti ol Ihu 
mim il IS f 1 M ry mil nor disc Tipi lOM Vgmiiltnii ismaiery 
htiki lid state, md islitily is llu yt n IHliS Ihe jie is iniry 
will I iisionud to fisii n ilmr ploughs to Mu horses t iN 
I nun, siMnii.,htlis Ml l(, m iniit u Hind to some extent, 
mdihiri in si\,ril thi h (nhls, uhih imish for kiIi the 
hot iis sent to laid mil lHu it distlliiion is i»ud to be very 
fcintril. 


7SS0 MON -Xfill \N i^S,7(X).itus of low grounds, with dttacbed Inlli, and a (onsulerablu space 
otf npu d by hogb .md inull lakt s SuivtyoJ Munaghan, JSOl. Hakijicld. Sup Bmi/i But. 

JUhn. Gaz 1^,7 


'1 hill in 1/ n liiifff ( still 1 , but the grntir jmt sin ill oius, 
nnoy < I uh i h do not iveii yii Ul 1 1rii mi me i qii d t • tin or 
iliniiy wig’s of lalifiiir k f yv m ir» igo, lluie y in only hi 
tiixlluhli Is lit jU/ and upwards, out > i ntiiiyMKMI m tot 
tin 1 onsi il I ibic jiiopi II till s II libs nil cs, md \i ly • ttle ol the 
laiiili il pnqx i(y is in llu h iiiils ol ( iMioliis 

k inns Mile so in ill it w ynis ii„ i is ml lo im 1 1 i I n 
Iilsh iiiisovir tin whdlt iciinty, iml tin m in igi tin nl, is 
iiiighl In txpiitisl, was ixieediiigly iiriskilfiil ind mil uxiui 
Ijvi 'ihi spade wis usid iiiinli morethtii Mu plough Ihe 
littirlii-mg III mipliiiiint whuh, with the teiin r qiund to 
work It, and tin pirn 1 1 iliind and dmil It, toiild 1 1 I loiiglit 
fiito aetioii only hy tl imted eiioiLs of cv.,ral tinmli. 'I'he 


gi III ril term of li isi s is tw i nti one ye irs niid a hfi , m somc- 
liinis Mine lues i lu. pnm ip fi i r ips iieoits, (lotatiie-s. mil 
Il IX, withyiln it md hiiliy in a sii Ml pripnrtion, thisi hsf, 
hiMv r, .xHodoyit iiniiihgii iiirtrulnow Ihiii Ihiy did 
i fiw M iis igr» Ihty iniki i pood dc il of luiMii, but tluru 

i i no lai,..< dims (loits lu iigic lirnumlK rs lb ni shot p, 
yilmh isot It III tsiilluiiot pro, I ot the low nUie of its .igri- 

I idtint 

J In hill II mniiiifiiclure m s.iul to hare ayimged, twenty veira 
igo, ibout ^iMl,nn()/ iiypir It is i iiriid on by tin gnatir 

II iitionuil the i di ibil nits of both taxe^, ill the small Urmers 
iHing ilso we Hers. 


7 fy‘l 0 I^HONK 817,440 .lores Ml great part niountainous, and containing, among other mountains, 
Jlcssv Hell anti M.iiy (iiaj, cvbbiatcd iii snug '1 bo (t iiitoinl i.]h((> of tins inland and luuthern district 
is much interior to that of most otlicrs Suivfy of Vifioiu, l '-02 Sup Enetjr But) 


Viinoni y ihi?lili /imi/t found, liutmt woiktd thi Inst pot 
tery in Iml nnl, ne.ii Himginnon Iajii„]i Neigh, tin largisl 
lake 111 trel md, I ovirs 1 10 ,MMM ai ns, but is nut lelebralid tor 
Its M iiioiy 

httiifit an* of very great i xietit, imtiv of tl cm worth from 
SIHH)/ in T(SX)f A yiiir md thi priKhii tin or irihi, land di 
iidisl Into Miy MtinU linns, not oltin esieidnigiweniy Irish 
aircs Ihrililil jr nini rs an tlie Miiqiiissor khirinin, 
J ords III liiioro Voidifiiu', mil Aloiintioy J hi leases ire foi 
various piriods, il niy ont \t irs and ihrei lives, ihiie lives, 
and 11111111 oot ye* ITS and a life On some esiates thi land 
pikses thro igh the hands of nidilli niii, in portions of various 
&l/es, till It ita hes the ni toal i iililv itoi , tor the most p iit, in 
very ininiiie subdivisions. It is lustiiiniry for sever.il iieTsotiH 
tiilH* toiKirnetl in one toxiilmd, yihuh.is hiUl m yyhal Ls 
eallid rund ik , the < iiltiyited I ind being mvidcil into shins, 
whnh lire rhingid eviiy >i ir, md tin r iltle pistiirmg in 
lonniion i hsIi in utti ily inroiisis put w Ihpiofilahl mciipi 
tioii, cl UiL aineluiratiait ot the .oil and livo stock i he e<uile 


Kidshixpan a rorPuigly of i very mli.rinr ilesiript ion , niul 
tin liltei, yyhiih iii Hot i llllii rolls, iii ly frinuintly lx. HCin 
hthinul upon thi smill pitilips ot hirbag'e whith .ire intir* 
spiTsixl uiiuiiglhi shins, ot llK-.e piitiiprship roin erns 'Ihe 
till igt Iind, tixi, is more fiixpienllv shrreil with the spiuli M an 
tin plough, mil will left] lough is iisetl, ihe team, i onsisimg 
of hors s, hiillriks, mil I VI II nnii brows, iniist lie siipplii'd by 
the I oiitribut joiis of ihree or four iit Igh liours, who unite their 
nipans f ir the piir|Hisp, mi h atii ndmg the opi ration, lest litS 
uoor aimiiol sliiiuld hiivc more th.in lus proiur share of the K- 
Iwuir. I'ofatois, onls, and flaxrin tht prim Ipal imps. 

Thr tiiun muniifmln^ Is cimixl on to a Kri.it extent, and the 
iKitteiies an« eolhcrlJs eiiuiloy a considcnhlo mimivr if 
hinds, towliifh we may .lUd Illicit distdliiiun, whuh im vails 
tliioughoiit Ihp north western i uuiities of Ireland 'Hie fiunl 
of the lower rl uses ts oidneil and potaUx.Mi , wlieitm brcid 
md liiiteher nuat never Ikiuig used but on exlraoidmaiy 

OtltlSIUlU. 


7891. l)ONL(r\L 1,100,000 .qcrcs of rnggctl, Iviggv, and mountninoiis siiVfacti wilb a cold, wet 
ciim.itc.aiid neither m oods nor n].intatioiis to shelter from the blnet Pai Ian's Surwtdif Dora »ni, 18(12 

Wakefield Sup Lnry< Bnt'i ./ c » . 
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Landed property h in fow hands. 

4^rtculiure js in a »ery bai k wanl state in Doiipjfal . The use 
of iMe pluiifth IS t.unf)nt!a to ii small imipcutinn of llie lultiv ited 
liiul, amt isp'nvrnlly of a bad i oiii>tnutMni , hpidc Uhour U 

I irettrretl in most plates. Hirle> is the < Incf Krain crop, and 
t lit aimo t all used in diuillition; oats are onlv fur 

home roiisuinption,*and wheit Ir touhncsltna few favourite 
spots There are onU two Hour nulls in the toiinrv '1 he luI 
lure of flaa Is ronsidePalile in lliebironx nt Ua]>line, ind iso^ 
rending even in the nioiininin disiriit Potstnis art culiisnlcA 
eicrv where, tumlpii, rlosei's, md other f:reen crops, art tl- 
tnosl urknuwii aniutiK the tenantr> Vill.-iffe oi iiartiwrship 
farina still ihound, hut f inns iioa Ini' n to lie It l to iiidifldu iN 
an sejiar ite holding's In ihi low country (Ins are Imni icn to 
fifty at les in extent, and from 1CI to lODin ihe numntnins Ihe 
Antes ire cominonly nochini; better than dittlies, with hiiiks 
of lull or clay, m> thiU the Little retiiiii&.to ht. herdtd while 


the crops are Rrowinp, and in ihan\ parts ihev aie al'owod to 
Kra/e iworiiw uoush t vKin s Uie i rojis ire remnvetl Schi- 
.ft*d and she! -sind iit astil is in iiiimih, Iuk »ir\ little liini - 

»r hi ^ _ . . ^ ’ 

oin (1 III imny parts ot Irel ind, Is ieltionr ix*sor 
t^s coun lea.>es are grunted lor twtiiiy ono sn 

The e/iifde maNgfur/orr of Donegal IJnen. Women iro 
niut ii einplt^ed in kmliing stnr kings Kelp is prcpireii nlong 
flu nnitli west i i md, diirlnc the ^tslilng stsLSon, thtiv or 
four silljiians used to ht kept ill lull wtirk lint whisky, si\s 
Jlr Vl'Parlin, p nticnl niv in the njoutilain legioii, and all 
arriiiid till toLsl, IS till litl niHinifsAiie “ It isliv iimidni; 
their birley into tliii. htvtrii'e that they proxitle foronelmlft 
yoir's lint I his is, thtul ri , a hix raisisl by Uieiuhoii the 
i lorils and industry of iht poor " 


789‘i LONDOVDEHUY 510,720 .irret, gtrer illy mountainous, fertile and beiutiful in the v.il!e>s, 
anti eontaimng ovci v v.ii icty ot eoil t Srtw;»o«’.i kVuj lu y oj 1 ondondt > » v, 1S02 II nkttu'ld Sup l.m ul . 
Bnt hdm Gax 1H27 ) 

I aiuli d prDjtet Ilf With thr i xtcption of lands ht longing to j 'lit pmuijut iiijt au pot i Iocs, h ii I oils, ailtt fl.ix. 
the t liiirrh, ind the Itiwns of I oridondi rry inti < oh i t nt , mil I \\ hi it is n «t in ( no i il i nil v i i >n. 1 m nips tit vin r irc , 

t frcLliiilds, tilt whole ot jAindundti 


xr li -uilioliitis art I onls Walt rlord md J out 

>cill»v. ai'd tht tnni 1 -s ot Jltri sford md I’oi l hi h n il nus. 

• ir^i e, , ,fj 
or It i tnetliiirri lillli in 
distiKts ire sulidividitl 
but 111 i ftw siliiuioiis t 

one lift , ire . _ ... , . 

gri It (Irawli i< ^ Itid, and i u d ha\e .dixt 

ujiun sliuit it Is, liu tr, only rtctiill) i 


7803 AllMAfill 203,871 .urc<i of vnned and latlicr inferesftnf» «uifaee of moiinttin, plain, .-ind hoj*; 
Tilth riteis, btre uns, and likes, and a thmito nuld ior (he lititiuit , 24t,000 at rt s are tsttt tried ht (or 
tuKiintioii Ihe celtbratcd (rtiirge 1 nsoi isanitiie of tlii'counti, .iml lesidt'^on his ouii ist.ite at 
Loiighgill, neai Armagh (C'eo/i’A SunuyaJ jl/mag/i, 1S(I4 Hukijti/d Sup Lncyc Jhit Ldm. 


Giiz 1SJ7) 

Marhh ot in t si t lit id tpi ildv, ind of great licnitx , is w rt light 
jn trinigh 'flu thiin ot nioiintiins edit I lh< liws of 
wlmh Skixe l,iilli\n is tic liiglust, pit t it mins lii..hly 
lid pul tin tpii s( ni>s 
yi/i(fi*iii Ills 

eigtit piojiriLtors who jm s.st ss ihi 
hIMM)/ (o 1(1,041(1/ lilt luins il 


niuili (hit IS WOT 

^ till iliitf jirtidviti iirihled tints, <ii 

(jiitni t ot the igni 


V ision ultred is the istiiigc inodut ( 1 lu iirnporimn 

iniUli tows to till si/i. ot (hi t ii^iis IS on snwill firniK 
Im uiis,omi(w (lit inn t tit itlin,, I vi , iiid imdir 


fiirsi, md m sin ill <|ii iiitilx \irv lilllt of it is ispoid to 
silt, thiiL iHing InulK suthinnt f r dlml^tlrul (loiils. 
Slim, mil abi uiiil Wild gt tse, sw ms, u ild ducks* 

* ' t liiidh, I indif. I till' 

iilttj to, hut 

it inisiiil tht> 111 MLglpittd 

J hi t o /« 111 (tniril in hid, and.whd is t xlr iordinary« 
th'* Imni ikts irt lh» woixt, and (lit t ross ro ids tlit lafst. 

1 ht pruic p il nanufaUun. is lliat of liutn. 


780t DOWN '559,90'; aerts, of vihuh one eighth are inoiint unous .md \va«te, the leinainder hilly and 
produitive, eiillivaled by small ni inuiarturti s, and tinlKllishtd b> plimtatioiis, bleat lung gtuunds, and 
neat \iliite-w.ishcd liabit.itions Ihe dimatt is \aiiable, Init not bubjcti to txtremes (Jjubout dun's 
Sin vcy of Doum^ ^Sup Fiiityc But Ldtu Oux \HSJ ) 


JAindtfl piopetfif Thtre nn some lirgt es, though xn 

Ctiiirril It IS niuih diMdid.iiid hits ill tin d ntgr id itioiis, 

Fioin the most 0 ]iultnt nobh m ni to the to 
who (arms Ins own land Most of it is liieli dd I he ri lUal 
wns ihove the incragc rtnbi) ox Ihe lus, louiitiis in Stotl md, 
as uturned to the coininissuiiu rs of tht propirtv 1 1 \ in ISll 
The fount mas hi divided into two kinds the fiist, luh .is 
an possisscd h> ftiiini rs who !i ivt ni nurse In no oihtr hi iiuh 
of industry Iht setonii, siiih is urt lif Id by wi ixi rs ind olhtr 
tijifltsmcn Hie tnrinr run from twttiiy ti fifty, mdp m 
some mstini es, so t ir as UNJ ti res . Ihi lillor au oI tviry sui , 
from out to twinlv atris It 1ns be. n nnnrkid tint the 
tlivisirns of lilt firms ire so niiiiiitt, as to l>i txlicimlv prt- 
iuditld lo .igric lilt lire. 'Ihe rent is alw pud in nmuy, 
piiboriil scnitt 1 irt ni vlt txirn. leti St 'iit 1. ases in lor Iivts 
and M irs, oihtrs lor lives .done Ft net-, consist thieflv of n 
ditth and h mV, without inin ks at my Viud, or son ilinies with 
n ft w plants of lur/t stuck into the fi e of tlie hmk , but dry 
me walls art fnsiutnt in t*! stony niountimous piris 
(ircit 1 iin»rii\ cun nt nrtn bn-n niiiili. i!i it** H|Tiiiilturi wilniii 
these twenty xcirs. Tlireslimg mills and twohorst iilougl s 
base been Introtluted , hut it ciniiot ht Slid that i gout system 
prtviils geiiiirally, whuh Iht smdlsiri ol the farms, iiiiUtd, 
Finders inmraclii .ihlc A regiil ir rolafion is rare ly followid in 
the crops , TiIIowr, c'overs, imd lurnlus, are ujKin a vtry sroxiM 
Kcale , and from the greater part of tne aral.le land, it '•f* I 
the practice to take crops of gram in successimi, only p irtli.lv 
interrupltd hv potatoes, flax, and ness Outs, the print W 
Brim, are grown on alt soils, ImW is usually Miwn iftir 
l>otat(K.s, and also wheat to some i xtent on the t oast IV llix 
Ihiy sow fo-ir hiisheU an Irish acre, and the medium I r«Iuce 
is fifty stones. Rve md pi is ottupy Imt a htn.ill sp ire. I nne, 
marl, shelly-aand, and sia w eeth art; ust d as manures. I .irlng 
and burning art tonfmed to thtTinounhuns. 


Tin r. irt ti/torii r oirtid n tin h i ot lluli inn inti the 
I iggiii I Ilf Ihi sf tl, f*Mt ]i iin.- IS till light to in* 

belt 1 id i|iud to (illigc Ih in ] i tint i i' hi in iny n* ists art 
tiltiil, I lit « uws 111 lilt ]ui \ niing d K k, III pt in sni ill numbtr i 
oni\tr\firm 'J lu v in long honnd.lliiii in ihesidts, md diap 
infill Ixlh, lutyiild inuih milk when well hd, md laili of 
iliiin from f»U to ns mni li is l'.4() pounds of hiiitir in (hi yi ir, 
or ahour tivo thirds of tin imdiiiin ]iv)diiii ot IliehiittirdilniH 
ot Kngliiitd ^umiToiis liorsis in rt inil in tht moiiiitilTiniiH 
disfritts, and golfs, furnishing I hi mlidlutiiits wiili imlk an* 
sun iroiind ill I hi rolligis s|ili p, m tliH ks of xny si/i , iro 
(iiiifiiitd to the nioimliiii dislrii ts 1 hey are vi rv small, nnny 
of ihiiii, whin fit, not wiithing inon tl an lavtii or tight 
fioimiis 1 quirtir f)n Hit low gruimd fhirt are a lew, seldom 
exf Kiting hilf 1 seme, on nlinost tvtry t irm. A gnat nuinlar 
of hogs irt fitfinid, nnny of them hnd in the iniiiitv, hut 
not a ftw hrmight (r ini thi west of Irilmd 1 hi dry hills of 
this I ounly, toytnd with htath and tHlurift rolls herlis, nrt will 
adipletl to Iitts, lull tht nuiiihir of iiists has greatly detreasccl 
within thesi twtnty ytirs 

'I he prim ip il minntj uturr is lintn, which is earned on in 
all its hr mrhi s Kt Ip xs ilsn in nrik Ic of cornmen e. 

Toi pir and li ul art ftmiiil w Ithiii Ihe prtnni ts of Down, anti 
m iTine eiuiin among tht hills xl a treat distune from tlic sea. 
'1 hire IS ilsohlark marbli siisi t iitililt of a high degree of |H»llsh, 
slate, loal, fr« stone, and i rysf jU Niliiral w«rxls are si i n . j 
Romi parts, liiit i>lintations are start i , thin art a gtNul many 
orchards, a small one Iiclng alt u lu d to ilmost t very i ottage in 
Iht likiihingdistr i ts on the low grounds lilt u liing in con- 
* d on a t oiislder ihle st ih upon the hanks of tlu riyi*rs; 

. . jtnolii It 111 IS inadi in si vt r d of the towns T ish at oiind 
lithe co-»t, bi^hi inhahitints of Down derivu litU; biiieht 
Iroiti the bounty 7 » nitiiiti In this iiartiiular. 


7895 ANTRIM 622 059 acres, on the cast and north mountainous, dostituto oft^il intations, and 
wniAdinir in hoifli’ : fho othcf paits more levtl and Iruitful, and the climate drier th.in in some other 


abounthng in bq^s „ 

counties {Nt'wen/taffi's Statutual Stttvty, 
Encyc, Brit.) 


Wakrjuld, Dubouiduu'ii Sutvry qf Antnm^l6\i. Sup. 
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STATISTICS OF AGRICULTyHE. 


Part IV, 


Minerate. Besides basalt, IKncstone, gyusum, coals, foshll* 
wood, or wood coal, sandstone, &r are round ilie fossil 
wood, or wood coal. In most pin cs, is t overed w ith f oluintis of 
basalt, and 1 h nirloiis is expl mat ir> of thi nriiiin r«r i o il Not 
V Itiutandinft tht coiiinrras«.d state in whirh it is tound, tlit 
bark and knots aii. i|ulle distinct, ind the rm^ dcnodnit the 
annual growth ut the woo«l may be ( ounted In some InsUiit is 
the roots of the trees nisy be tract d f>t the only two cool 
mines which are wrought in the provmct of Ulster, thirc Is 
one m Antrim, at Billy ( astU Ihe msls are bitniniuuus, 
and of a bad tiualily , a great part of (hem we export# I 

Lawled Proiierty J:.Htatc*s are in general freehold, being 
either iinmisliati grants Irorn the Crown, or held umUr thos 
grants 1 he exceptions ire tile properties un ler the see oi 
(Elinor Stiine of thi estate's are very large 1 he M irtiut s 
of Hi rtford and the Antrim fdmily p issess ihe ft i of the in ijor 
iiart of the ruuriiv J he torimr has 14,000 /i,iep»Mircs thit 
Is, Itnd eapthh of till i|«e, and iiuUneiidintlv oi lag uid 
inountiin Most ot the Vnrnm cst ite Is let on perpitii tv, in 
firms worth ^<HKU or ‘lOtKl/ per Hnnum Ihe utlur gn i/ 
proprii tors are the Marji ess ot i))nei,al, l>ml leinpletm, uni 
Ixird <) Veil ihe estaO of lord rem|iletaii, however, is 
only lensel old uiidt r tiu Harouess of 1) meg il, w ho h ts I u 1 1 id 
lor oni >e irs and x Ufi , but renews at the end of i le w 
years tjj a prW e 

The Jnrwui are in generxl ven sin ill '1 he jirinc p il f itun 
tn the tillnge systein is the potiii Itllow rh< hinill size jf 
the firms, xnd. In some places, th« intkiiiL'ssoftlu soil purlul s 
the use of the ordinary means of culture, and therefore a i uri 


of the land Is dug with the spade The quantity of potato land 
Is rtgtilahd ty the quantity of manure that lan be collet I'd 
\fter potiloes flax is sow n, and the quantity of fl ix grountl is 
regiilited hy Ihe xbllily to purthise the w-cd A crop of oxts 
llmshes the ttgular rotation When the grauiid is t xhaiisicd. 
It IS turned to n st, that is, it is suffered tu he till it is covered 
with natural gr iss Nueh is the most genefal ]ilan at husbmdry 
pursutd in Antrim In tho t parts wh^ the txrms are tuo 
Lirge tor the spade rulture, the land nf-ploughed by three or 
ffiir neighlNiiirs uniting their strength one supplying the 
pi* ugh, and the othtrs bringing Ci horse, bulloi k, or even a 
inilelg owr \V heit is a plxnt or very modem introduction m 
Antriffi, ind very little ot It is sown. • 

riie most important crop Is (lax 

7 In ixtth consist thielly of mill li rows, belonging to small 
ore ipUrs, ot a small stunted breed Slieep xn siry little 
itiinded t* md the lew thit ire kept are ot a siry iiift.tior 
hind (i)its are numircus in the mount iiiious parts oi the 
eoiinty IMgs ilso xri. kt| I in gre it numhi rs 

Ihit luiiniy bv no mt-aiis iIm iinds with wool , nor xre fruit- 
tri s etillisaud In gnat alniiid nice, nr with m ry much simiss 
Oflhi i|pl hoHi sti, s \iril ni w iind V dual Itt varieties hs\e 
lit Win 11 iiitr idiK I d, iiid idviiiltgioilsh eiiUivited 

Antrim lixs long lasn distiii|.u shid tor its/m /i uutuufuiutt 
butlitterly 1 iii iniitK tore if cotton h i , in some iiuAstire, 
su| 1 Imtiil It, ts) I nllv In the VI iiiity of lit Hast. 

Imre IS a i nsldtrabl sidmon tisliing on thi coxst 
1 he stiifM lid *UH XSSI ml 1 ot bxsxltie columns, called the 
Cji lilts Causewiy,** Les on the iritiine eonhnes of Vntxim. 


Chav. IV. 


Literature and Bibliography of Agricidtwre* 

7896. The first books on agncultuie were written liy the Greeks before the Chiistian 
acra, and by the Romans about tlie coinmciK cnient ot tliat period. Hesiod is tlie only 
writer of tlie fomiar people exclusively de\*oUd to liiisbandry the earliest Roman aiithcir 
is Catp ; and the latent, Palladius, m the fointh eeuituiy A.D. The works of these and 
the other .v^iieuUuial writers cfi antiquity ha\e been already enumerated (25. and '14 ), 
and the most Hiteresling have lately been rc-translate'd (71 10. anno 1800). 

7897. In the dark ages tcvv books wcie mitten exe'ejit on religion. I'lie first author 
that appeared on the revival of the arts was Cicscentius in Italy, in tlie fifteenth ecn- 
tury; and soon afte-r, in the sixteenth, rit^hoibcit in Ihigliiul, Olivier ties Senes in 
France, Jllereshach in Germany, and Hciieia in Spam. Since these works appeared, 
Miany others have been published in every country in Furojie, especially in England, 
Franco, and (iermany. Though our business is chiefly with the works which have 
appeared in Britain jet vve shall, after enumerating the ehief of them, notice also what 
has been done in other countries, miny foicign woiks, especially of France, Gcitnany, 
and Ihily, being familiar, eitlicr in the oiiginal or bj translations, to the reading 
agriciiltuiists of this country. All the work* ot importance, w hetlier loreign or domestic, 
published or to be published since 1SJ5, will be found noticed or levicwed in the Gar- 
dener's Magazine, commenced in that jear, and in continuation, 


ShCT. I. Bibliography of Bnlith Agriculture, 


7fi98 A general vn w of the literature of Bntiiih agru uUurc having been already given (801 ), we have 
here only to supply the btbliographic'il cMiumeration confirm itory of th.tt view Ot agrit iiltiiral books very 
tew at the present day are worlli reading for their m u ntific inrormition , they are t hiefly to be eoiisidt iid 
as historical doitiinents ut the progreiis ot opiniona and practices , and tins is the reason wc h tie arr mged 
them in the order ot thin appearance, instead of classing them according to the subjuts treitid ot 
Those who wish to see them so classed will be amply gratiticd by Watts *• Btltliogi nphia lit t/nnutca In 
our list we have omitted imny works on subjects belonging to political agru iilturc , as the corn laws, tithes, 
poor.ratcb, Jmc , uid also most ot those on veterinary suigcrv, horsemanship, be cs, hunting, planting, A.e , 
as not strictly belonging to the subject, and as being tor thegre itcr part, those on the vetcriniry art in 
n'lrtunlar, woisc than useless In short, the improve ments lu rh< mistrv, animal and vegetiblc jihysio- 
logy, and the comparatively ileir views of politic d economy whick have tikin place chiefly since the 
commencement of the priKcnl century, liau rendcrcNl most books on agriculture, wlulhii pobticxl or 

f irolcsHonal, not pubhahed within the list ten yt. «, of very little value, and a number of them more 
ujunous than useful This serund edition of British authors on agriculture is eoiihidcriiblv rcduccil, in 
order to render it mcire select , and, through the obliging disposition ot Mr ti^'.Syth, pcrh.ip8 the only man 
in existence thoroughly acquainted with the bibbogr.iphy ot British agriculture and gardtiniig, it is 
rendered muc h more accurate 


15b0 Groshfde, Bishop of Lineoln 
Hi Hi lii!);>iioth a Treitjse of IIuA uutrs, wliiih Maysicr 
Gr isIihIo, sotyipjs '^lasiu p of Jyncolii , midc and trimlatcd 
out of ricusabc into bnglv&ht. Loud 4to. 

HSl. Fttxherbert, or Ftfxhcrbat de. Sit Anthony t 
a very learned lawyer, and also known as tho tather 
of English husbanciry, was born at Xorbury, tn l)er 
bysbire, and died there in 19J8 He was m-'de nidge 
of the Common Pleas in the I'ilh of Henry VIH , 
and wrote several books on law 
I. T)w Book ct Hiisbindrv, very prnfltatle and mvessary 
for alt ttorsoiu ISSV Ito, lAVi, irmo 

S. Surveying laiiid 15^3,4(0, lA'Vi, ISmo. 

9 Da Kztenia Mintril J ond 153‘i 
15o8 Betiese. Sir Rtchat d, Canon of Marton Ab- 
b^ near London. 

The Manner of M^osuryng all Afaner of Land. IQmn. 


1*577 Tusker, ThamaSt tho British Van o, 

wxs born lu cr Witham, in Essex, 171*5 rceoitcxl a 
liber il education at Eton iiichnol, and at Trinity 
Hall, Cambridge , lived many years as a fanner in 
hufiolk, and afterwards removed to lamdon, and 
published hib expedience in agncultuie and gir- 
dcning He died in 1780 
1 A hundrutii Kood Vointi-s of Hiisliandrk Lond 4to 
4 I iM llundrech I’oinu of Owxl Husbmdiy, suited to is 
many of Good Huswiferc , wrih divers xp|irovcd lessons con- 
cerning Ho^ and t¥ inlemng r»nd 4to 1 *73 

1*581 Ma^caJly I eovard^ author of a work on 
sowing. Diluting, and grafting frtc«, &c 177y 
1 /lie Husbmdlve Ordering anO Govtrnment of I’oulUiCs 
Ac Lond Myo 

/ The tirslrllook of CoUel, Ac txind I'iHT. 4to 
3 A llnoke of lishlng »ilh Hooke xnd J in*, and all ofher 
Instruments thereunto (^longing angUter of hundrie Lngmes 
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Trar^ to take FoIecAts, Btixarda, Mi* **, 4n(l 
otlur kindes of VtTnun and lleaitts wliatsoevei , moste j .. 

for all VVarriiiers, and ku<'^e m dcd^^ht lit tliii kiM4< 
of sportc and |ia.sti[ne. Lund. 1^00. 4lo 
IfiOJ. A»ttn. 

God apeede the BlouRh. Lond. 4to. 

IdUl. Plat, 

The new and admirable Arte of settinK of Come, with 
tlie ni'oeasarlc Toole ^ , and other Circumbtaiicea belon^Stoff 
the same. Lond. 4to. * • 

Hi 10, Vavghan, Rowland. _ ^ 

Rfost approved and lone experienced Water M'orks j ro 
tniiiing the Manner of hummer and Wint«T drowning 
Me.tduw and Pasture hv the Advantage <if the lea.it llm 
Jlfooke, Fount, or WfiUT Tnll adj iccnt, Lund. ito. 

Matkham, Geruase, Jarvise, or Gcrvas A 
author who wrote on a ('•‘Pat 'variety ot subjeel 
during the reigns of James 1. and Chailes I., .im 
died about 11)8.3. He appears, saja llarte (AV 
sai/s, ii. Ji>.) to be the first Englishman who deserve 
to' be railed a hackney writer 
I. 'i'hc Unghkh Hiuili.indinan ; 'i Parts. lond. 1613. 4to. 

'2. F.in-u I II to Husbandry. I.ond, Jb^U. Ito. 

3 ( hi*aii .md (iwkI Hinhanilry, tor the well ordering of 

JJviisti and Fowls, /ki.. I.on<l. 1616, 4to. 

4 LnilLhinent ot the Weald of Kent, &c. Lond. 162(i 
11.31. 4io. 

lO'Ib Stevens and IJebavlt. 

Manor) Kiist ijup, or the ('ouiiti> F.arm , translated inti 
L'righih liv ftithiiid hurflel, I'r.ietifioner in Ph>sickt , newb 
rcyiewetl, ftc , hiuI the llii-.l)Hiiilr)e of Fr.inre, H iK, 
r*j).iine reroin ilerl and mule to .igri-e with .inj liei 
Lugl.ind. liv (ierv.is)‘ M.irkh.im. J.oncl. lul. 
fi (. ]5 I 'til/Jiof pe, I hen U's. 

holder, Ins Tenant. I.ond. 4to. 

lllJil Plattes, Gabrul, author of some tracts on 
iTardening , a poor in.iii but a ii.st'rul writer, ll.-iit 
says, he had a bold adventurous cast of mind, and 
preferred the f.iulty subliirie to laulty mediocrity 
As great a genius as he w<is, he was alloucHi to drop 
down de.ad iii laindon streets with hunger; nor ha<' 
he a shirt upon his back wIkmi he died lie be 
queathed his p.ipers to Hartlib, who seems to bavi 
imblished but lew of them 
I Hiicoveiy ot infimte '1'ria.iure, hidden Miitc the World* 
iM'giuning, in the Wnv ul llmli.iiulrv tto. 

2. DisKiviric of Siibti-rr.intMl Trtanin., vi/. all manner o 
Miiili and Miiier.als, Iroiii the (liild to the ( o.il, .ki , will) di 
riH Horn fur the finding them. lanid lio 

3 GIimtv ititnifi .md linnrovtinent. in Jlush.mdiy, with 
Twenty Kx|ierinicn(.s I.oiiu. Ibi3. -Ho. 

1()42. Vermvijden, Sir C , a native of Holland, and 
a colonel in Cromwell’s army 

Him oursetuiii hlng the DivMUPgthe great FenmUing wi 
tile sevenil ('f.iiririei «t J.ltnolne, IS'(>rlh,iiii|ilciii, lIiiiiiiiigduM, 
Aurfolktf, Sullolke, (\iiiilii idgt , and tl’c Isle <4 hly. Itu. 
ll)4'3 H'esb>M, Str Rnbaid 

Discourse of lliiilidiiclr) und m Itrab.int and Fl.'inder.,shc«. 
ing the woiidLiful JinpiuvLiiienis cii l..md tbeie Lond 4ro 

KJtl) Illit/i, n alter, nn officer in C'romweH’H 
army, who, with other English gentlemen holding 
commissions at that time, was eminently useful in 
introducing improvements into Ireland and .Scot, 
land. 

1. 'I'ho Engleh Imiiroier, oar a new ‘'urvey of Fr)isb.nidr>, 
diiciDLrliigiu the kingcloiii Mi it miiiio I,.ind, both kr.ih'e ,md 
P.ntiire, in.iy be advanced Duubb and Treble, and otlur. Five 
and 'i'eii foUl. I.ond. Itn 

V. 'J'he English Iniproier irnprmed , or I he Survey of Hus- 
bandry surveyed. Lond. 16^2 Ito. .3d kdit 

Ih.'iJ, HartUb, Samuel, an ingenious writer on 
agriculture, and author of several theological tracts. 
11c wa.s the son of a Polish merchant, and came to 
England, according to Weston, about 1040; but the 
time when he died is unknown. He was a gre.it 
promoter of husbandry during the times of the com. 
moil wealth, and w.is much esteemed hy all ingc. 
iiious men in those days. Milton addre.sscd to him 
hi8 treatise on education, and Si#Willi.nn Petty 
inscribed two letters to him on the same subject. 
Cromwell allowed him a pensimi of 100/. a vear 

1. lA)g.iry; or, an Kniargi in^it on the I)l!.cour^e ot Hus- 
bandry us«I in Urnbant and PAidirs. Thu work is i.)id in 
the fiiiiut t.iteruriu to bo writU-ii l.y Robert Child. Witlian 
Appendix. Ki^l. 4 to. I.ond. 

2. Apiiondlx to the L*'ga«y, TLlating more pirticularly to 
the Ifiisbandry and Naturaillistury ^Ireland, i.ond 1632. Ito. 

.3. Eisay on the Adv.-inremenl of liuhhimdrv and l«.irning, 
vith prcipoiitiofiii for erecting a College of llusbundry. Lond. 
4to. 

4. The Refurmed Husbandman ; or, a brief Tre-itlie of the 
Error., Utfects, and Inconvenience of onr English Hwibaiidry, 
in plouglung .\nd »owing for Torn ; ovlth tlic iiea'ons and ge- 
ner.il K«iiK.dles, and a large yet faithful Otter or I'ndcrUiking 
for the Ueiielit of tlwni that will joyn In tlus good and puldiv 
Work. Lond. 1601. 4to. 

а. Design for Plentv, by a Uttiversat Planting of Trees; ten- 
dered hv some well-wishers to tne Public. Lond. Ib32. 4to. 

б. Divoiery for Division or Setting out of i.and in England 
and Ireland. Ixind 165.3. 4to. 

7. The Cui^lete llusbandmau ; or, a Discourse of lliis- 
bandrv, both For«-ign unO Domestic. And a p.irncular IMs- 
coune of the Nauirol History of Husbandry iii Ireland. l.aind 
1G.0!I. 4to. 

KiflU Speed, Adam. i 

1. Adam ent w Edtn; or, an Abstract of divers excellent 1 

4 II 


Experiments, touching the Advancement of Aoriniltuve. 
Lond. lllino. 

2 Husbandman, F.irnitr, and ( rraa'Ier's CompXitv lustiuelor. 
Lond. It)‘l7. i2ino. 
h)6'2. JJuudale, tl'tllnim. 

History of the enilKiiiking and draining of divers Fens anil 
Munihes, lioth in (brrain pari, and in this kingdom. Jamd. 
*>1, 2d wHt. pt. 17 Kevlscd by C. N. ( ole, Esq. 

Iti(i4. Firrster, \)hn. 

EngUrd's Maiqilnes!! increased ; or a wire and eosie M’ethod 
ajmln>i all siicret'illiig d. ir Wars, by a J’bintation ol the Hoots 
cal’eil Potatoes, Ac. Lnid. 4lo. 

Jioilson, C olonel Willutm. 

^Thc Design tor the jiiTfiut Draining of the groat Lc*rel of the 
Fen.c.'iUetl licHlfoTil I eicl, with J\l.lp^, \c. i.ond ♦tn. • 

]()Gi). n o}lidj^e, Jvhn, genllemaii, author ot hoinc 
works on gartlcmng. 

^ 'vvstenia Agrlf iiltuin, dec. Lond. fob 
Hwlk Smith, John, (rent. 

Kngl.ind's Improvement revived, plainly fllseovering the sc- 
veral Ways nf improving tin* •.cveitil Snrls’.d w.isie.HKl b.irroi 
Grounds, .ind (if eiirn lung all ll.irths, with tl o niiUir.tU^jn.ilii v 
>f all L-nuU, .iinl ilie sen ral Smis and PI mis ulin li n.itiir.iHv 
lliiivc fliCLiin, observel , logeiher w flh ihe mnnner nf |.>.iiiiiiig 
all hurts ot Timtier 'J'reis ;uid rnilerw onds , • S|ii..(r,i(a in 'm 
VcMis' i').icliee, in ti iksiks. Joint. 4lo. 167.3 

ItiSI. Houghton, John, i'' 11 .s 

A I'lilketlon ol i*Tiers fur the Jiii|irii\emeiit of lliisbnndrv 
iTid 'I'r ale. Lund 4to. Ag iiii in 1 / 2h, t vols. Svo, icvi-id 
>y H Hr.ulbv. 

liiK i Li.Jer, Mai fin, M D , ,ni eminent jihj .sn laii 
.'ind natural philosophi r , w.i.s bom in Hiu kiiigl),ini. 
shiie about Hi 18 , pi ai tucil m London , died 1 i’ll-lL’. 
He wrote various works 

Ib'lb iVhil, rnuta. /n .jiir. ii. J3f> ) 

Ji)S3. Moote, Sir Jonas, Ivingbt, E Ii S , a very 
respectable malht'matician, and mtvejoi -general of 
his majciity’s ordnance, was boin in laincashire, 
ltd? ; )iicd 

1 History ot N.iri alive of the grent lave! of die Fens c.illed 
'tedfonl IavcI , with a l.irgeMnpstf' the said Level, as drained, 

. 11 1 vcj ed, am! di'si ri lx d .Svo 

2. Engl.nul's Intimst; or the (icntli'in.'m luid^Fariner’s 
'•'ritnd. Lond io'tO. Svo 

mn. rioyd, Eduund. • • 

1. Atiount oi JakusIs in WHles. Al%l. Truiu. ^iw.lii. 
..617) 

• spuiUnncons (^oinbustlon ol mvo.iI H ly-sl.icks, Ae. 
il> p on ) , 

1()’)7. Donaldson, James, a native of Scotland, 
nd one of the earliest ami inu!»t ubcful wntcra on 
he agricultuie ot his country 
IhislKindiy An.iloinlscd , or lUi Enquiry in* the prdOnt 
inniKV’ of Tilling and Manuiing tlie Ground m Scullaiu* 
dm I'inio, 

lh‘)7. Meager, Leonaid, author of 7'hc English 
Gardi w'l and otInT works 

'ih< Mvstoy of lliisb.uulry Jaind. 12mo. 

170^1 Noiosr, 7 imofhy, h* R..S 

('am|>ania Fchv; or a liiscoursc oi the Denebts and Im* 
ovoiiit’Uts oi Ilii.iiandiy. Luinl. 8\0. 

1707 Mortimer, John, author of Fomc traelH on 
eligious education Hks woiks on husliaiuiry were 
ransKited into Swedish, and published ni Stock, 
oliii, in 17i.’7 

'J ho whole .trf ol Iliisti.indry, m the way of Managing .ind 
in|i)ovii)g Lniid Lond. Svo. 

1717 /./.Ml /’’f/tcrt/(/, brother to Aohii I,aii- 
nee, adcrgtm.'in, autlior.ol a work on gardening. 

See A H. 17-() ) 

The Dutv of I .sicwaid lo his Lord; with an .Appinuhx on 
nrining. lavnd. 1(27. 4lo. 

J7yi. Bi adieu, Hu land, F R S, and Professor of 
iot.my in the University oi Camlnidge; a most vo- 
iminous writer on gardening, botany, Ac. , died 
oiy [Encife oj Gold, p IJOy ) 

1. rhilosophnul Treatise ol IJusltundry and (Jarrlctiing. 
mid. 4tt>. 

2. J’bc I’ounlrv (Jcnlleman, and FnrmcT*# Monthly Din't lor. 
nnd, 1721 Svo 

3. Experimental Husbandman and G.ardener. 'IraniJuti^ 
om the German ( fH. A Agruol.i Loud. 4lo. 1726. 

4.4k Gumpleu Htxly of Hudi.mdrv. lAim*. 1727. bvo. 

5. The Weekly Misrdlaiiv for the Iiiiinovement of Hils- 
aiidvy. Art)., and hi Ivnie* 21 Nos 1727. Svo. 
t) 'J he .Scieiirc of (i(H>d Hiinbniriry, or Ihe ijionomr of Xe- 
ophon ; tiaiisl.itid from it'e (iret k I.ond. 1727 Svo. 

7. 'lie Kit lies of a Hop G irriui explained, with Ihc Observ- 
tons ot the most celebrated Hop Plaiitcis in Uriiahi. Lond. 

20. Svo. 

1724 Anon. ^ 

A Trcaiise Lonceming the M.snncr of faTfowing Ground, 
Islnjs of Geom. ScetLs, and tralmng of Line and Hemp, fcdln. 

172b. Lawrence, John, M, A., author of The Cler- 
/man's^Rccrealion, a gardening work of use In its 
me , he dUNf in Durham, I7i>2. {Etict/c. of Gard. 

Thels^ew System of Agrltiiliure; being a lomplele Ikaly of 
usbandrv and Gardening in all the parts of them. Lqpd. fol^ 

172R. Mackintosh, Roi land • • 

KsjJiv on Ways and Means for Inclosing, FullowmfcPl.antlng, 
c. Scbtlaiul, and that in sixteen \ oars at fUrthesU Edln, Uvo. 

17.‘JD Hn hauls, John. 

TheGenlieinan's Steward and Tenants of Manors instrut 
ond, Svo. ♦ 
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STATIST1C9 OF AGIUCULTURE. 


1790 Jlyc^ Geoifre . ^ 

Olr>ervatioiis OH Afn’l'-xlture Dub^lro 

1711 Tu//y Ji t/it Ot Wdj. born in OxTonlshU'^' ; he 
VI \s A barrister, aiut made thi> tour ot l* 4 nro^: ifti. r 
which he settled on his p<iternal hstate^ which b# . 
cultnatcd witli so inucli atUntibn as Drought on a 
disorder in Ins bcehst He thou wont abroad, and,*' 
on his return, hocix) iMa residorup on a fi^w in 
Berkshire, where he riniwed his cjcjn rimevits in 
horsL-hoomK husbiiidry lie died in !710 llisson, 
John Tnll, wis an odu^r in the army, but mintd 
^hiinselt by projects, uid died in the I Jc.ct in 17fi4 
’((rnit Mr 1 uU’s firm was “situateti at a 

pLu c (ailed Prosperous (probibly so c dlid Irom liis 
Kr(at siuiissi, 111 a tract ol very indilftrLiit land, 
lying on tiio north side ot the llaiiipsliiK lulK, nc ir 
the borders ot Wiltsliirt, but being itscll in the 
coimty of Jh'rks It is, 1 believe, in tJie parish ot 
Ink j>(«i I visited it 111 the (ouipaiiy oi Mr Ibuid 
ol Ni wbni V, who had viftitid it long be.loie:' vvitli 
Aithur Young, who, like me, visitLd it in thi‘ eha 
r le t( r ol .i pilgiiiii, and in iionour ot the iiKinury 
ol the reil toiindcr ot cverv reeeiit improve. me. iit 
th It has Ik ill in icic in tin agricultiiie of Taiglaiul ” 
Tuaft<M on f’orw, dnp vi ) 

I SpLH until ot a \\ urk oil lIorM liotm^ Husbandry 1 oiul 

/ Ntw IIoi>o 1 » (iiv ttiisl intliy nr sn P vny i n tin 1 rin 
4i|ii*s it 1 ill vnii Vi I • t itioii wlitn n IS si (. wn a Mitli el 
ol iiitii (lu mu I Ml r nl \ III iril ( ultiii« mlo tht C rn P 1 1 1 , 
111 ordir to iiurci',i their I'lodint. himI diiiioii h the < jinn oil 
P\|Hiisi lytluiisLul 1 iislruiiii tits, dtSitriliLd in Luts ITit 
tul 

3 'siijn I iTirnt to the Ntw Jtursi liot n„, tVt J ond I'^l 

II V///V, a tinner it Little Luldcs 

don, ne ir i It me I 1 It in|)st( ad, m llcitlaidshiie 

1 1 hr Mohrn Hu h iiiilin in , en, Iradai ot 1 1111110 ,, 
lend 1711 h vols S\o , 

4 'i hv Luuntr) JluuMwtrLS Ininily ( inion I «.nd \ 
17 H) h\o 

7 Ih t out] I ti IMvnlir nul ( \(Ui I t loud 17 »7 S\o 

I I Ills s HusLii^iidry iliridpHl toil iiKtJioili^ d I md 1 s* 

l'i7 "p/u/hps, 

" ing ilu jiresont Stth of the Hii,h Kouls 

of 1 ii^lind, vs(uiivll>i U ist IK ti Uitulou , vhvitin Is | loi « 1 
a Nlw llttlioJ ot i<i,'\triig md inuiitunni, tlum fund 

6 VI 

1741 IHaihnlf, lb j undo, MD, •\ nitive of 
Abe.rekLnshiie iSlaLkwilI studied jilijsie undii 
Boerhiivcit T ( veliii, took the eUt^rte f*t M I> , 
[Victiscd is -i ]iImsk I in it Vberdi c II, nut nflcrw irds 
at Jamilon, but meeting with no sutetss, tumid 
pniittr, uidbee line liiiikiiipt in 17 1 About I7k0he 
we lit to Swede n, turiud piojeitor, end I tid a schiiiie 
be (me Ins Swedish Mijisty toi di uniiig the lens 
and nnishi'a Hi w is suspi ( ticl ol biingcoiuiiiKd 
in a plot witli Count lessin, niul w is Inheided 
Augistn 17 IS Hia wile I li/ ilii til w IS the author 

ol i iiiiiOLis he ibil 

V U( u IV'cthid of (inpruviu^ i Id ud, id himn land, 
jiarti ularU ilijts liriiiiids, \ Ji id s^, 

17H Majcwilt, Ilobtit, an innnent Siotih iin 
piovir j 

1 Stiu t I'niisM turns cf the llonounlile Sot id) tf Ini 
iiruvirs 111 rhi IvnowlLiLi d \triu alliiii in Scott ind 1 hub 
l7n Sso P'lt.s 

2 1 he I’l JI lirvl lliisl undinan i dm 8vo. I" 7 

17 tk Cln) id^i , Jo/in 

Thi Sht pherd ot li ml ury » llulis to know of ih ( I angc of 
tbi Weillur Loud hvo 

1707 Home, 1 anas, M D , Professor ol Materia 
Mcdiia 111 the i 1 ivirsitv ot iahnlnirgh 

The I’rine ipUs t A(,iii iilture mid Vegetation Im id Svo 

17'i7 1 t'>lt t J dwault Lsq , late ot Crux-l aalon, 
in Hatnpiiliire 

Ohs rvutions on Tliish'uidrv I ond 4lo, and V sols Svo 

175b StiUineJhtt, Henjamnit gr indson to the 
bishop ot that name, and an ingenious naturalist 
and miseeilaneous writer, inteu sting in agrlf*eil- 
tiire as a premiediT of the intiodnrtion ol irtidiiil 
grasses , wan born about 1702 , died 1771 

1 Mihcdl neoub Tr ids rv.! iting to N inn il HMon, Ifiiv 
hanelrr, md Physic.. '1 r nisi ited troiii the ivtlii, wiihtSdc-s 
J lUtd. Kvu 

V ( Alendsr of Flora, Swtdisli and English, in ide In the 
>tarl7W LoiW Svo 17(.l 

175b MtUSfJohn, 1 IIS, author and tianslateir 
of sever il works, nnei among others of tljlleniborg’s 
Natural and Chontcnl Lltnunts oj iu unit me, an 
ingenious work for its time and (ountry 

1 A Prittu il Ireitiso of llushindrv, collet tyd hy Ilu 
lianut, and also the most appru>c.d t raduc. di Uie best P,nglish 
farniiiK ficmd 4 to 

2 \ New md ( onmiotc. S^stim of Prsitical Husbandry 
V jr.ond I7fi2 “i fl vol8 Hvo 

T Vn Fssvv on tit Wifathri vith Itni irks on the **hfn 
herd of Itaiibiirv’a Ituks for lu Igiug ot iis ( hniuis, md lli 
TL( lions for unnerving It vis aiitl lluilchugs from the tUvl 
etn-fts of I ightn ng 1k) d 177(1 Sv j 

4 A Ti Palis* on <■ itU<,Ar J ond 177fi 8vo. 

ITU) Hittf '/V/ejwms, gardinor to Lord Manncis^ 


at Blj^holme in Lirtt'olnshire, and author of a m^ 
ntorll^s work on fruit tr(H;s 
ilf'Tri.Jtji^^ Husbandry, or thi Iriprovemenit ot dry and 
barren iaiuitir laind Svo. 

17<>I 'Mordant, John. » 

Ihe rsjniidetL steward, or the Duty or a Steward to hia 
Cord 1 uml i sols Hvo. ^ 

C7(j/ OfiksoUt Adam^ A M , minister ot Dunse in 
Scutimd (onaidcrid a goododisMcnl scholar, and'' 
an ( x^dlcnt praitirnl ( inner Hi died betoio 'Ihc 
J/Tfsba)uhi/ of the Anmnts was prepared lor the 
pri hs, whieh is the ot rasinn ot bOinc delc( ts in that 
w ork 

1 1 re Uisi on Agru ultuip 1 dm Svo 'Ihis is ont of the? 
lust V oiks on nP igc. lint ivcr has agiK irrd 

2 1 Ik. Hush iiidry of (lie AiiLiPiits P..din 1778 2 vols. Svn. 

17n{ ^Inon 

lUus urn Ilusticiini pt Pommi n lali , or Silpct PajuTi on 
Ai,ii idtiiii,< jiiimLie 1 , \.t loud I voli 8vti 
I7nt /,c 7 e/iini , ot Kri)), 111 Yoikbliiic 

ilit Iain isS w fiuidc loud bvo. 

ITiit HandtiJ, /, some time master of the aea 
deinv at lliath, m ai Wakeliilil, Yorkshire 
1 lliL Siini Virgilitn 1. i.l mdr>, di lucid hum various 
P V)ipriinc iiLs I imT Svo 

■* e I II tiudi m md ivUnsivc 1 s ol i new Inviiiicd *sitil 
I uinw l*lc iigli, suited lo ill So Is, ot i Driimiig Ploiii )i md 
it i 1 till Jlrill Alirhme. with tin I I pory d a l^immm 
„ ,il lies 1 ond 17( I 4li) 

17»i> I ndt/te, (notfft, MD, ] US, a distin- 
tin(,uislicd physiiiin, and teacher ot iTicihiiiie in 
Loiielem , w is born at Aberdeen, died JSUJ 

17t»ti H )nto'',]li n) i/, intxeilU ntelassualse holar, 
wes bom in Wai w lekshne*, 17 >2, encel 17^1 
1 \ii 1 IV on the N dun and Method oi nscirl immg ll u 
SI i I Sh r 1 1 roi n t >rs 111 n tin indosun ut ( 1 iiiimui 
I'l Id I I I Sv 

/ \ii II [uirv n to the Mevns cf Preserving md Iiii|)iov ng 
th lull] Ki ids I f this kin^ lull) Oxt 1707 hvo 
17()(» Anon 

lilt 111(1 u I iriiiir or ti (iiniiil Uidionirv of Hus 
I 1 itlry 111 ill d Ircri is, A , I > a So utj ol (jLiillemiii, 
Aliii biTs 1 till S( I lily ul Vrts, M mid i tuiis, \c la iidoii 

1 I lIlUs 

1 iMleii, IS 07 , 2 vols 4 1 , 'dll pelt itdilhel The f nn 
I Ipl I inner ( I In III ral Tlirliomrv of Vgriiulturc mdllus 
(i drv, \c wh<ll>ri wrdtin m<l 1 . 1 1 11 ^ d llitis 

17(»/ lourifr, Ailhnr, IKS, an eminint .igni ul 
tuiist.se I ri till lotlicUoird ol Agrie ultuie, w is the 
son ot Artiiur Young, a prrbrnei ir> ot ( intiibury, 
ind autiior ol In J/istof oat l)fs\i i latum of Cen / np- 
tnns in Jbtipon He was born in 17H He served 
Ills apprentiiiship to .1 wine inert hant, but on 
tntcniig into the possession ot his paternal istite, 
mar Uuiv St 1 ebiiuntls, he be came a tirmir, aiiel 
inipovcnshcil hmselt by c\p( rime ills After tins 
he bet np is a te u In rot otiurs, md in 1771 pnli- 
lighod i volume e illtd Jtu hnniti s (altrtdat, 
which was iollovM ci in 17 s Ibv the AniinlsoJ l^ntnt 
/Mi(, in wbit ll III ll 111 U itpii liubiiison, (icorge 111 ’s 
tirniing biilift, loi a coin sponilent \oiing iNu 
111 Kk t\(UiMons fhiongb the Hntisli islands .end on 
the Coiitiiu lit, to lollu t information oil subj ( ts ot 
I oral (conomv At iengtii'i Ikiaid of Agiuulture 
st ifilisbed, ot wlnih he lei ' 

tiiy,witn is. 1 l iivofsix hunilicdayt II Hebctiine 
blintl some jears before liis deith, winch Inppciud 
lil)]utiy2U IhJO His ivoiks are numerous, and 
Ins ti a\ i Is amusing {Annual Biopj apho ) 

1 1 III lurimrs letters lo iliu Pi()]ili ol I iigl md, &c 
J ond Sv ) 

2 lh« P iririvr’s lAttcr to the Lmdbrds of (inat Hntam. 

1 on 1 17 1 1 8vo 

V Wx \liHks 'Jour t'luoiigh t)a Soulhpm f ourdits of 
I HI,’ md and V\ 1 h•^ I ond 171 S Svo 

I 1 ll disc 011 the JVl migviiii-iit of Higi J ond 17m 8\n 
S A s.,x VJinihs four Urn u(,h iht ISurih ot I nglaiid 

1 Olid 177(1 4 oN' Svo 

r the 1 nrnir >, tiuiili in Hiring and Stocking Farms, . Sec. 

I olid 1/7(1 2 voK Svo 

7 Hui ll Pf oiiiiiu , or P'ssijs on thi Ihricllcil P.nl ot Hus 

1 iic1i> lend l7/() 8vo 

S A ( oursi of Experiment III Agriculture loud 1770. 

2 VOS lio 

'I 1 III I II inrr’s Tour till ough till T ist cf EnLlund I ond. 
17 O 1 vols Sv 

1(1 (11 sprvitions on thp Pmenl State of the Wiiste Lmils in 
Ore It Hntiin I. 0111 I 1772 Svo 

II lour in Ivplind, with (icncral Ohsrrvntinns on the 
Pipstiii Stitp of th-il Ivingdoiii, incule in 177() 7 8, and y. 
llnh 17SO 2volh Svo 

12 All Plvsiv on till Culture of Cole scocl for feeding Slupp 
and ( atlle 8vu 

n Annds of Agricultiirp, and other weefiil Arts Pu'i. 
Iislffl in Noa lliiry St Pihnuiuls, 17*10, 40 voN Svo 
11 1 lave Is during the years 1787 8,and 0, iindcrt ikni more 
nnrtuidaily wnlh a View nfVasrm lining tin (ultiviliun, 
VViallh, lleMuin PS, and Nation ii Prns|Hrit) ol thi Kingiluni 
of Prvnrt Him St. 1 clmunds, 1702 4to 2 vob 
1 » (iiiicrU \ lew lit the Agiiriilturo ot the Couiifv of Suf 
folk, drawn up lor the Hoaid of Af,Ti(iil(ure loud 17'>7. 

1( (ipm ril lAcw of the Agricultiiri of the County of 1 in* 
Kill, drawn up iur the Hoird e>l Agrie ultiiip J ond 17*2*1. 
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17 An Fnqu r\ into the Proprletj^r . , , j Wattttto tbe 
]n unit II int e .md Support ot the Poor 1801 Kw 

IS Iht 1 inn rb Kdluiulnr, < ontalnlHK ttiw llMfifoe<t‘ne^ 
e.us to lit iierlormed on the TannuB kiiKUor B^iib danlig 
c\ r month of the >t IT lA>n<l I8<KJ 4 ^ota 8?o 
Ij 1 via> on M jfiurcH noi 8\o 

2(1 (iincral \ iei« of the Agriculture of HmfordMhire, 
(hiun u]i flit tliL U^rd of Agriculture Lonil 1804 Kvo 

21 (leiicnl View of the Agriculture ot tilt Counijr o'! 
iilk I iMul lv»4 Hvo ^ 

22 (irneral V'lew of the Agriculture of the Codnty of Esiez 

l>«nii IMir 2 vole t>\o » 

2 ^ (itrural Keporr on ImlosuiL I and* 1807 Svo 
2 1 (Tfiieial View of the Agriculture of Oxfonldnre Lond 
ISdS h\o 

2 ) \ fieneral View ot the \i.ricultiir( of the Tounty of 

^usMX , drai^ii up for the Hoard at Vf^ruultun lond 1M)8 
bv> 

‘2r Adv-inngcs whiih hnne n•^ulted from the Eslablishineii 
of tin II I inl ( P Vgrieultiire lond ISOl Hvo 
27 On thi Hush indry oi those teleljral d ilritidt bariiui* 
llikiwill, \rliuthnol, nd Ducket J und IHll Hio 

17fiS /iij/nj /, hiU 

Afimoirs ol Ai,ru ulture , 'cl j und 1 ^uls Svo 

1770 PiUiitt 

1 1 he K itional 1 iriiiir 1 1 nd Rvo 

2 VV iiitt r Kieh -s Idind 17il hm 

1770 Lo/Nbiit Ihotnas^ 1 L 1) , Roitor of Rutk- 
wotth and Moiboiiie, in Hui (iiini'oiihhire. died 
177S 

1 I ree and T imhd rurrcsiiond nii on ll e !■ irmei s Icttcis 
to (he 1 o| le < f i-nel mil «kL , wi h tie VutI or ind Arthur 
V uiiiig 1st lond Svo 

2 lie'll Imiriveniint in Agrnultiirt, on Ot Inmi|hH il 

A \iiiii^. 1 sj 1 J wliK li Is uldid a letter lo Dr Hill U r I f 
\ irk HI till, liii kela ill 1 uiul 2 Sv i 

1770 lluuU t , iU uimin, M D , 1 H S J Hiid J 
was born at tdinbuigh, 17 'J , sittUil isi)>h>sKiin 
at fiainsliiirougli, at Rcvcrlcy, and finally at Vuik, 
will rt Ik diKi, ISfjM 

1 fits rgi M sijs III mIucIi til I id (I 1 I tuii i p irti 
cul irlv 1 oiisiili nsl fund 1 \ Is Si i 

2 (liitliu s if iiliiiii V Ik I7S Si I 

" V ne V Vletli >tl < f rai nt, \\ lie t I a i Striis r f 'Vini in 
tlic sai L 1 mil V(ik 17Jh I to 
17 (y lath, ( Lsq 

A NiwS>hitiii fll si iriln lend T vols Hvo 

17 (+ Jiitttoiif t 11 S 1 , I’rokssor of 

1 o^K uul RlIIid Icttiia in tliL IJniMiMty ol St 
Audit w’s 

Is ivsi 11 llic VIi hami ll I r n 4 Iivrot the J I m^li I din Sio 

177j At ///, of 1 ulh HI), Muldlistx lit 

studied igrituUnro in llindcis, uui bet tint an 
( nunciitl mil valuer and tgent Hew is also lor some 
time 1 iim btilifl to (icorgt III Ilcdtidm ISIS 

1 lIlntH to OiiUliiiun if I milid 1 1 | erty I nd hi 

2 tiemral V it i (t the \i,ri uUur< it the ( minti < I N »r 
folk, drawn up f r tin H ird rt Af,ri( ulluii and Inteinal 
linpuiieinent ISuiWKh, 1< )b Si i 

1 \e < unt of the iiii| ruveiiunts made on tlie F irm in tl » 
(ire it } irk of Ills MhjisIv tlie King, t Winds r hilt ns 

J , nil 111 12S) I IJ 

177 1 //tD rison, Ciu\tat /n, Esq 

AerlLulluie Delmeated , or, the F irmtrs ( otn| left (mldc* 
he Ilf, I 1 re iiise on L uids in general Svo 

1777 Aiuitibon^ Jauus^ II I> , an eminent igri- 
(iiltiiiil writer, was born at Htrnustun, a village 
nt ir Edinburgh, in 17)0, on a 1 um wliuh his 
partnts had possps^ptl Yor some gtnerttions, and 
whuh he was intended to inherit and to cultiv ite 
Ife lust his pirents at an carl) age, hut hiseduiatioii 
was not negictted, ho studiid ehcmistry iintier 
Dr Ciillm, and soon It ivmg his larin ni tr Edm. 
burgh, took one in Aberdeenshire ot IKK) acres, 
whuh, alter improving and t ultivating fiir twenty 
VC trs, he let, and enjoxed an annuity from it dining 
hia iile lit bcttUd, alter leaving Abeitlccinihiro, in 
thi neighhunrhuixl oi Edinburgh, where he pub- 
hshid the A’k, in weekly sixpeniu numbers, till 
It extindod to IS xoliiine'S In 17'i7 be removed to 
Islt wurth, III ar lamduii, where hi p Aihshcd Hu i ta- 
il jn\ in AgitcaJiujc, in six \oluiiies, and his J)i. 
s< npiion (if a Patent Jloihuasf Hen he enjojetl his 
girdtn, and died ot i dedine in 18(IS, aged <>9 
llesidi s the works which war his name, be wrote 
the It views ot Looks on lural initteis lor the 
^tonihly Revti-w lor many years 

1 Lss-iifi rtluing to AgncuUumlnd Rural AfTairh. Edin 
8vo 1 unil t vu s Svo 

2 Mim ellanraiis I lioughts on IMantlng and Training T m 
her I rees, hy Agricol-i tdiii 1777 Hvo 

'V An Aciount ol the Vresent ‘'tate of the Hcbridcf and 
\\ extern (. oastb ot Siol'and, with I^its for enrnuragiiig the 

I ishenes, and promoting ntliir In pniiiments in itie eroun 

II le* , I Ling the Suhstani c ol a Report to the J ords of the 
linsiiry Film 1785 Hio 

I A Praetle d Ireatue on IV su Mot>% considered aa m ita 
K tuirsl ht Ite httisl foraHoidui^ 1 in l,oi ’issiiBceiitible ufbtinc 
converted into Mould, ran thle of millin' abundant ( ropsuf 
Useful I’loduie, with full lllreitinnB for tunvirliiig and culti 
V It nu It aa a Soil J*ilui 17 J1 Sio 
5 A Generil View of tW) ApFlciilture and Kuril Economy 
of the l oimtv of Alxvdetn, with OliservationH on tlie 'Means nf 
Its ImprovLinent ( hiefi) drawn uji for (he Raaid of Agi jeiil 
ture. Ill two partB lollo. 17i)4 Svo 
< 1 , A FricUeal 1 realist on Draining Bogs and Swamp) 


Gfoundu with curtnrj Remarks on the Origintlity ofElking- 
tona AlMeof DramlOAi fond 1" )1 Rvp 
.7 lUciiiationa lit Agui uliure, Natural llKtoiy, See I ond. 
179*) Vwels Hvo 


IT iTfQ jttvnu, Henry ^ usually calletl Lord Kame-, 
au t^mlnent&otch lawyer, philobupher, and eritie, 
mfhti tjorn at Kaniea," In RcrWickfibirtN 17‘H), died 
I78$L He f^i t,id Jus owik^tato in lUrwiiMhirc 
inany^eafi) , ne afterwards removed to Rlair Drum- 
moud, nt'tr Shflu where he made various and 
(xtpnsive improvements, the hiost im|M>rtant of 
wl^ieb was the tliarins, rultivating, and peopling 
great part of 1 landers Moss 

Iht (i( ntleni m Fnrmtr l>etng an ittempt to iniproso 
Vgr Liiltute, h> butjLCUng it to tJie lent of IjAliun il I*rini iples 
Julir 8Vo 

• 1777 — islf) Anon 

litters Hill Vipers on Am-u ultiire, Flontinff, &r , lulpiteil 
fr»m the ( rn-sj iriii nu i»f the llafii and VViwt of England 
s< ui> Hall III! MO 


1777 i/ai/tt, C uihln 1 1 

1 1 e trill I III ry and I i ii lu e of lluslpindrv, ilc'diiceil from 
rinl ijh alKiseiiihes mil J vprn ntp fki T ul Ito 
17/S loihit, J I anciSf gLiillein.iii 
I 11 u ixUiibisp Iruiiie ot thi Kiw Husliandry I omh 


2 Jhe ImprovimcntOf V\ istt f amis Tend 17“H Sm 

1778 If ind) tv, afiriTitrinl mt Luthiin, 


andoiiLiit the c irlicst write is among thattUss m 
Sutland 


Jill In sent Slate ot the llubhandry In Stoll ind Fdm 
/j V /s Sv 

1777 Warki Jana s, of Morden, Sum y, .i surv ever, 
in Ills da) iM groat pi at tico 
< )l sen 1 ns I a tin \ ill ol the F sith, 'ind on the Thi ory 
ot liisiTiimiiiU ul q toil 1 1 lliib end I onii 4lo 


177S Ma)\fnitf, fftlha))). Esq , a native of York- 
shire , brought up to trade, he was soini )eiis in 
jht Wist I nil us, iplvnfcr, rcturnid about 177 », 
iiulttokalarm in Surrey , vtentdown into Noifolk 
IS agent to Sir Harbord 11 irboid's chtatc iti 1780, 
ie Ull tins sity-ition in J7bK and went and rd^ult tl at 
St ifToid, IK tr tht jiifu tion of the foifr louiitii' of* 
I tutstt i, W trwitk, Stafford, ai^^l Dirbv, whtrt lie* 
nmiiiud till I7Sf>, ottupicd in colUtting inittriiE 
lor his J'fonomieai Sai/t ;/t, and in printing some of 
his works 1 rom thib timi till itiiout 1808, lu n. 
.ultd (hiifl) 111 fitments Inn, I oiulon, in winttr, 
and visiftd dilhiint p\iU ot the eountry dnn% 
siimmtr He b|Hnt one summci in jl't rthshirt , 
chiefly on the 1 irl ol Hreulalb ine's ibtaUs at 1 1 )# 
mouth, and paitly lEo on the Lari ot MiUklUld’s 
at Stoni lie propositi an angemintb lorthetin int. 
able land, and also the pirk and wotnly suiiery on 
various estate b , and finally retired to dcotisidtrable 
pro]>trt> he purrlnstd in his nntive rountry, in the 
vale ot ( levt I end, in 180S, where he dud at an ad. 

iiKttl age in ISIO He was a mm ot 1 tile ediua. 
tioii, but ota strong ind steady nnnd , and pursued 
n the most coiihisti nt inmner, from tlu yt ir 1780 
to nis death, the plan he onginallv laid down , that 
of toilet ting tnd tondensing the ,igrieultural prac- 
ticea ol the tiilltrent countus in 1 ngl aiil, with i 
view to a gi ner il work on / andid Ptupfity, which 
he pubhshttl , another on Agnt ullvie, whu h he did 
not live to ( om|)li te , and a Rut at Insttfute^ in whu h 
’le wis supplaiiteii by the Bo'ird of Agruulture 

1 Minutes of Agriniluirc, inaile on a Farm i f MM) arris, of 
sirious Soils, nnr t royd ii, Surnv J onil 4to 

2 F xiieniiients ind Ol m rvatii ns eoiiceniiiig Agriculture 
and the VV I iihcT Inind 17"d “ttf 

1 Ihe Kuial I lonomy of Kurt ilk Lond. l7Hb if so i 


1 The Rural Ftonoiny of Yorkilure lond 17SS 2ios 


lU 

5 Tlie BunI F,conomy of (ilounstershire Gloiic 17H*) 
2 vols Si J 

( Kuril Pronomy of the MiUlmd Countica Lond 1790 
vo1«M Hvo 

7 Rur »I F I onoiiiy of the 'W tst < f Liiglmd I ond 1 79b 
2iol«i H\o 


S 1 he Kin il Fi onomy of the Southern ( ountiiv of F ngtund 
Lond 17 IS 2 vo's Svo 


9 J’ro]Misnls for a Kur il IiiBiitute, or Collegi of At,r tulliiTe, 
111 othir liranches of Rur d 1 Lonrmv I ond I" IJ )»vo 


JO On the \| pro|iTinl uni ind F m losui ot 1 oiiinionable and 
intirnnxed I iiuh Lmid IHOl Svo * 

11 An FI mentiry and I’lacticd I realise "n the Landed 
1 Toper^ of F iiglarid, rontainmg the I’unhisi and lm|ro\e. 
iiicnt of Landtcl F St lies lond ISOl ito 

12 rrentist on the MmiRemint of I indi 1 F states A 
Giniril Work for the Use of Profi s'-ion il Men, lieing an 
Ahridginenl of the toriniT lond iSoS Hvo 

n A HPiiew^l ( oinpleU Ahstrietof the Hi ports of the 
If ardof Vgriculturofrom iheseveTal Depiilnientsot England, 

• niid. 181 1 5 sols Hvo 

14 Of the Hhik ( inker raUn»l>Jr whili di-slrms thc^ 
1 iimipi in Norfilk {) htl Trans Ale 7S( ) 17H3 

1780 Rosuitl, Oforge, a cultivator ol his own 
estate in Gloucfstershire* 

rnatise on Mali ring Meadovnj v* herein art aliown tha 
many AdvinOiges arising from that Mode of I’rai tiee, partieu. 
larly on coaibc, boggy, or lionen Land* ^nd< 8vot 
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STATISTICS OF AGRICULTUilE. 


Part IV 


1784 Tiramlcj/t J 

DalnrlnK iximi lliiul , or the UiiRinew ofChceaemaking laid 
down nroni a|iiffoved Kulea, dtc Warwick, Hvn 

i7H4 Smailt Janu v, d plough.wnghr, and small 
f inner in Roxburghshire , but afterwards settled at 
Ldinburgh as an agricultural machinist 
J rc atuM on Ploughs -ind Wheel Carrldgeb. J^in. 8vo 

1784 furm r, NicAoiflS 

An Lbiiay on Draihiog Improving Pent llagie« Lond 
8vo 

1785 Stone^ Thoma^^ lately a surveyor and land- 
agent to the Duke of llcdlord, died at Pans, IS15 

1 An kshay on Agnciilture, with a View to iiif rin (icnlle 
* men of I Andra Property whuther their khUtus “ire managed t> 
UiQ greatest A dvantnui Lnml 8vo 
I (funeral View ot the Agncullure of the County if Hun 
tingdoii Jxind 17*13 Ito 

3 (ii.iicral A 1 w of the Viniculture ol the ( uuiity of Hed < 
ford Loud 17*11 tto 

4 (iinur'il View of llie Agrloulture of the Luimty of I n 
ro II I ond 17 M 4io 

^ V^Hevitvi of the corrcctLil Acricultiii il Survey of 1 m 
coin hire, liy Arthur Voun^, bsq I onil 18<H) Hvo 
( A fatter on the Dra of tlie 1 Ast, Wist, and \\ ild 
Moor Fein I md ININI Kvo 
7 1 utter on tie u ten led Drainings and Indosuret of th 
M Kir Pens In the I ounty of J In oln IHOl 

1786 Yuwigt Dnvu/f ot Perth 

NUural Improvtments m Vgrlculturc, In lucntyseve 
Essivs Elm 8 VO 

1786 Cullei/t Qiorge, born at Denton, in the 
rouiity ot Durlijm In 176J he went to Dishlcy, 
and remained sometime a iiupil with Hike well he 
then roturnid, and took tiu tirin ot Iciiton, in 
Northuinbi rlaiid, in 17(>7, ind died in that county, 
at towbirry tower, in 1813, .ig(d 7‘» 

I Ohscrv ktiiinso 1 1 iv( stork t containing 1 lints for choosini 
and improving the lirst llreuds of the moHtusiiul Ivindb c 
DomchtiL Viiim lU ixind Hvo 
I (lOniTal V lew of the Agriculture of Nortliumberldnd 
(St I Huliv. 1 , VI) \7J7) 

1767 /<y, C/ioi/t), land hurveyor ' 

lh< Nolihinm, (itiit « man, ] oi d Stt ward, and Surveyor v 
C omph I av ( lUuK in vli h is dcscTilied tvtiy t irciiinst tn t 
relative lo the pniptr Managf inent f 4 states} (oini rihci dir g 
^the Duty an I Onlce <1 a I ii d Steward in ill Its Parts wiili 
■ume iiseiul Hints lo Survevors also th ( uirii t I rices 1 
Estates ihrougl out llv* King Unn lywl h iny (n iitUiii in r 
Steward ina> imirtiin tin ixi tV ihu of any 1 tdtu,wh thcr 
inlw,! py, I r I easi h I I loud Sv 

1787 it tnft t , (h orgi , a pr ictu h 1 igru ultunst 

A now and (nijondi nsSystim I Hula Iry o tviinc 
tlfll iiiichanicil, (Inmical, And philos phkal J: Icintnli' or 
Agrlitillure .Hrist Hvo 

4 ^ 178'* Adam^ Jatnn, I sq 
1 rutu il kasays on Vgri iiUure I<nd 2 vol Svo 
178<) O' light. Rev Jho/iias, Ke(torot Auld, in 
Northamptornhire, 

1 Vccuuiit of tho Vdvinti*,<H and Mitloil (f Hatorin,, 
Ml ulows by Vrt, as pra< llsml m llic I imty of (ilourulcr 
1 ond Hvo 

2 rill Art of Floating T md, as it is f rai Used in tl i ( untv 
of (ilouicstur, shown to be ir f ral 1 lo iny ilh r Vlitl k 1 in 
list In this ( nuntrv with \1 initu vml PI m Dirtiti ns, aid 
'I hrei desciljjitive IMates f i lul 17 1) 8v > 

T On the Foni at in and MAn igcni nt i f Hi it d Me id ws , 
wiili ( oiTectii ns of frnrs foun I in ihi Ir aIi is if Vtevr 
Dav s, M irsliill, Hosne J, Viiing, and Smith, on the Subjiit 
of 41 Ating 1810 Hvo 

1700 Ni^^rntthf Jo/di, an iiigi nious cultuator in 
( lydesdile 

1 Ihouglts on various Objeita ol Industry pursucst in 
Scotland 4 din hvo 

2 Cfcru ral V kw of the Agriculture ol the County of Clydes 
dak 17*D Ito 

3 Ohs rvations on the diffirunt Breeds of Shii'p and the 
fititi of Sheep I if-ming in the bouthern Districts of Scotland 
Edin 17!lo Ito 

4 4leiULnts I Vgncultiire , licmg an 4ssay towirds psta 
bhshlug tiie ( uitivAiion ot the Soil, and promoting /cgctitlon 
on hU idy 1 rini ipks I ond IHU” Svo 

1780 iuitis, Wtlltain, an eminent liotanist, born 
in Hanipbliirc, 1746, died 17*19, author of various 
works on practical botany and the culture of pUnts 
Practical Oliscrvati ms on the Hrltikh Crosses liest ad pu I 
thi laying down or improving ot Meadows aiuI I aslur s 
laind 8 VO 

17*X) Swaynct (r , AM, vicar ot Pucklccbunh, 
Gloiie cstershire 

Oramliin Pasc ua or, a Colleetioa of the Spei imens of the 
Common P isturo (Irishes I ond ful 8 {> ige , and b | lalew 

179U Sinclair, Right Hon bir John, R irt , Llii. D , 
M P , Foundfr of tne Boird ot Agriculture, author 
of The CodeoJ Ilialth and Longtiity, and vaiious 
other ( ompilations 

1* Rerioit on the Siihjin t of Shetland \V ool. Lond Hvo 
V. Aadruss to the Society Ibr the Improvement of British 
Wool, LUiistItuted at bdinhiirgh, 1791 1 nd hvo 

3 Account at the Origin of the Hoard oC Agriw Ilure, and 
its Progress for Three rears aUtr its Lstaift jiinuit J onil 
1796 410 

. 4 Lnnuiry into the Nature and Causes of the Bligiit, the 

'‘Rust, Ind the Mildew IHOJ Svo 

5 All Account t the Sysltins of Husbandry odopteil In 
the more Impioved Diktriets ot Sii timid with some Ubserv 
atlors on the Improvpmi nts of whuh they are bU8co))bbIe 
Edin 1812 8vo , wilh numerous plates 

6 The Vgiirulture of the NeUitrlanils 1S16 Svo 

7 I he Code of Ai^ ricullure 182U hvo. 


1703 Fl^tobb, W . 

Historical Account of the great I cvel of the Fcm, ml trt 
Budlord Jxrvel, and other Fins, Marslips, and Low I miiLi, m 
tins Kin},dom, and other Places I ynn, Svo 

1791 lebioiq, Philip, M A and curate of 
Ealing • 

Ihe Outlines of a PIati for improving^/thc frart of Land 
c^lisl the N w 4orcst I>nnd Svo 
179 J teaser, Hobert, tsq ^ 

1* (fcncral View of ihe Agricutturp of the County of Devon 
lond fta 

2 (leniral View of the Agriculture anil Mineralogy, hre 
sent *'tviL and t ircuinhldiiees, ol the County of Vlukluw 
Dull 1801 Hvo 

3 Cleanings in Ireland | particularly reqici ting its Agricul 
luri. Mines, and 1 ishei PS lond lh02 Svo 

4 V litter on tile ikust eilistnal Mpitis I r the Impiivp- 
mintol tliL 1 oasts and WisUm Islands ot Villand, aiii the 
Lxtensi n of tile 4 Lsher ls 1 >nd 1801 8vu 

I Mitisti il Survey ol the County ot Wexturd Dub 1S07 
8v 

1/‘H 7?< imu, Gt iigc. Esq , nn eminent 4 Ast Lo 
thi in 1 in r ind nlso i proprietor 
(itntr il \ K V ol I igri iltiire ol tl i U cst U di gufAork 
shin I V M -ssrs Hi 111 ! ilri wn, and Shirreit 1 in I Ito 

1 M Pnngli,A 

(jtii r il \ M V of tl t igri uka •* of the C unty of \\ pstmor 
Ian I 1 dm It • 

17*14 Malcolm, MiUiam, James, uid Jacob, of 
Stoel will, neir Cla])ii im, nurse rynien 

1 (leitrd View ot the Vgiuulture of Uiiiklnghaiiishirp 
lain I Ito 

2 (leii ral V lew of tin V^rii ultiire if the ( ounty of Surrey. 
I nd 1-JI Do 

17‘H Maini'nU, Uilliam, If D 
Iittir on till ( ulUiie of 1 t ito« from the Shoots lAind 
8vo 

17*1 1 I cat ham, Isaac 

( eneial V lew it the Agni ultun oftlie I obt Riding of ^ ork- 
shirc Lond 4 1 1 

17‘H «/ , J hn, of Re ir s C oinbe, near King's, 

bndgf, Dtvoti 

1 Vn VgTi iiltnial Th t nan ( n stm ot 4 strict frim 
till TiKstiel I lati I Vi tl r i I I I) rs i n 1 3 1 Sv > 

2 (i 1 trti \ e V of tl t Verl ulture il |l e ( i iiiity (1 I ii e-b 
ter I nd 17)1 4l 

17‘)4 Dnui, ihiaham and Uilliam, Itnd sur. 
ve)ors and xgents, J ondon 
<1 niril View if ilit Vj,!* ul ure of the County of Hants 
1 oi I It 

17‘)4 Donaldson, Jaim v 1 ind siirvt yor, md land 
stiward for soint cxttnsive estitce, and author of 
soini ot till (ounty Snrve}s 
M d ni Vgn u t e or il e i re cut Side of lliishanilry m 
GriAt Dublin hih i 1 )>( Iv I 8 

17J4 imos, l\dltam, ol Jirotlicrtoft, Liiuoln. 
hliire, tarnicr 

I ihe the ry an l J r 1 t c e of Drill Iliibl an Iry Ac Lend 
4t 

18UI 

it 

I”*!!- Dorn, Ihomas, 1 sq , stew trd to the Mar- 
quis oi Rath it I on^le it, iinin ot btiong iinncl and 
gn itmtttril),univeib dly respietid , he died ibnut 
181 S 

( II ml View fthi Vgr Iturc fAV Itshirc I nd Sv i 

17*1 1 Hail , John, ISA, land buiveyor, l>uillh, 
and it Rtmbroke * 

1 (leneitl View of the A gru ulture if llretkniik Lond. 

2 GinirilA t eAgriiiiliure ftlu I lunty of Kadncir 
I ond 1 / 1 1 it 1 

" <j inril Vi v of the Vgrieiilturp of the County nt llirC' 
ford lond 1 Jl Its 

I \ii li ((viirv Into the Nature and Value of lA.asehuld Pro- 
pertv (iluuc Hvo 

Pitt, DiUiam, of rendclord, near Wolver- 
hampton 

1 ( piicral V lew of tiie Agiliulture of thi County of Staf 
fii I I >1 J Sv , 

2 A Gnur il V liw I f tilt VgricullurL of Norlhami tonshiie. 

8vo • 

a A Gcnirvl V^iew of the A,^iieuUurc if AV oi t estershin 
1911 

179'> Cochi ane, Archibald, Earl ol Dundonald, 
tl iiTiiteui eheinibt and agrii ulturist 
1 A rrentisL si on mg the nitiin ite ( oiiiiet tion that stil sisti 
bitwpeii \giieul ure ml Chiinl try I nil Itc 
Ii 1 be iTinei) le-s o4 ( hiiiiibtry ii| \ lUsl to the Ini] rovement 
of the 1 ractiee ot AerieuRiirtt. 17 > ) 4t0 

l/9a J/olt, John, o^WftRun, near Liverpool, was 
born in (heshirev l74l^f dieil 1801 

1 tiencral V lew of Die Agricuitujp of the Countv of I anras 
ter with tl e Ob crvations on the Means of iu lm]irovcinuiit , 
driwn up for tl e Board of Af^ni iiltiirc. Lond 8vo 

2 An J'shav on tl e ( yyl of 1 titoes 

17*15 Hoht rtson, Gcorgi , lonntrly farmer at Gran, 
ton, near halinburgb, now living iHt Ayrshire 

1 (imeril V lew it the ^gni ulture of the County of Mul> 

Lntlum Ldin Hvo « « 

2 Kural llii ilipitionii or the Progrrsii of Inn rovement In 
Agriculture mil 111 ml Afthirt Irvine Hvo 18^9. 

17‘ij MfU phail, James, twenty years gsrdefier to 
the hirl ol I ivtriMiol in bura y, and autJior of The 
haidtm r’v Rimtinbt anar, an esteemed work 
Hints and OK rvations on the Imiumeinent of Agri ulture. 
Lond Svo 



Book I. BRITI^SH WORKS 

179f>. Kfrhpntrick^ H. 

^ II Account of the Manner in which Potatoes ate cultivated 
aiul prcMTvi^, and the Unes to which they are applied in the 
('oiinties ot liBni’oater and Chester ; Katether with a Dcsrrlu- 
tioii of a new Vonety of Potatoes, i>i.i.uliarly convenient for 
fuicin^in Hot-housei and Frames. Loud. 8io. 

Hoys, J^hn. farmer at BeUhangcr in Kent 
A UeneraU View (if the Agriculture of Ute County of Kent. 
r.oiid. 8vo ^ ^ 

17iM) Ansfrufhrr, Sir John, Bart. 

lUmarks on the Drill Hiftbaiulrv. Lond. 8vo. * 

179ti. Wrtght, Sir James, Bart. » 

( )6<M>rvationB upon the Important < ibjeet of presorvinir \Vlteat 
and other drain from Vermin Ixind. 4to. 

AT/rw'nn, LI aD., FRS.L antlE, 
P R I. A., an eminent philosojiher and various au- 
thor; died 1812 , 

On the Manure*! most ndvantageouslv apnllcahlo to varlou' 
Sorts « if Soil, iiiul the Cbum-s of tlielr jHenelitial Inllucncv ir 
e.i! h ]><rticuUr Instance, fjoiid. hvo. 

17W J-awrence, John, a veterinary surgeon 
1. Philosophical and Prictical Treatise on iforsos. Lond 
8vo. 

'i. The Sportsman, Farric r, and Shoeing Smith's new duide; 
lieiiii; the Sulistancv ut the Works of the I ite C. de St. licl. 
17'J(T Svo 

.1. Till* Modem Land Steward Loud. iSOlf 8*o. 

<1 A (ieni-r.il Treatise on Cattle. I oiul. ISO.'* Svo. 

5 The Farnur’b Pocket Calendar. 1 S(j4. 

6. The New Farmer'^Calend ir 1S()'» 

7. History and DellnL<itioii ol the Ilnrsti in all its varieties, 
with engravings liv Siott. I/nid. IS 10. 

S The iToibe m all hia Vuiietics and I'm-s, dec. Lond. small 
Svo. IStit). 

17!I7— 1819. Aw>n. 

C ominiinicHiions to the Hoanl of Agriculture. Ixind. 7 rols. 
4to Ni-W Strits, 1 vol. Svo. 

1797 Motley, Vhnstttphrr. 

Pr.uUi al Obhirvations on Acruulture, Draining, Ac., intwi 
Ia*tu-rs adiliCvSHil to Sir John Siiiel nr. lamd. 4t<i 

1797 . Johnstone, John, land surveyor and drainer 
at Edinburgh. 

An \c(ounl of the most .ipiirovcd Mode of Driiiniiii' Land, 
according to ilu* Svbtciii prai tivil hy the l.iic* Mr. Joseph Flk- 
inglon. Ellin, llci. SulH.e4|umt editions in Svo. 

1797. Imwsoii, John. 

Essex on ihe Cs* of iiiimd and iompress«*d Cattle Fodchr, 
piniciilarly <ida)ited for Morv s .nid Cattle on Shiphoaid, 111 
Cani|is, or in (1 o 11 <*ns, w ith useful Talileb, sVl. Lund. hvo. 

1797 Dn, IVilliavi S/ner 

Uinnrks on a ni wl> invented Patent Machine, for c Icaring 
(ii nil from the Straw, instead of threslnng it with the Flail. 
Loud ito. 

1797 . Hailey, John, Esq., originally a srhoolmnster, 
aHtTwards steward to l.a)rd 'I'ankervillc ; a man of 
enlightened mind, vaiious useful and eleg.int ac- 
qnireinents, and sound prartical agricultural know- 
letige. He was much re.s|)ectcd by all who knew 
him. 

1 . \ ileiirral \'lew of tho Agncnltun* of the County of 
Northviniherl.ind, h> .T. Hnili y and .1. t u'hw New* .istle, Svo. 

‘1. A (loner d V'lew of the .\uri( ultun. of Durh iin, Ac . Janid. 
ISll. Svo. 

(fcni’r.-il V’lew of the Agriculture of the County of Cum- 
iH'rlaiid. Svo. 

1798 South, Rev John, 1) D , ininister of Kil- 
braudori, 111 Argyleshire, allerwards one of the mi- 
nisters of Caiiipbelton. 

A (iener.il View of the Ag^oulturc of the ('ounty of Argylc. 
Kdiii hvo. 

179S. Douglas, Robert, D.D,, minister of Oala- 
sliiels 

A tJeneral View of tho Agriculture of ihc ('ountlcs of Rox- 
burgh and .Selkirk. Killn Svo. 

1798 Tathnm, WilLuivi 

1. Ilem.irks on Inland (’anals, the System of JnteTior Navi- 
gatlon, iind various Uses of the Inclmisl Pl.ine. laincl. 4to 
54. The Political F>onomv of Inland Navigation, Irrigation, 
and Drainage; with thoughts on the Multi|illi .ition or Coin- 
rni'fc i.il Kcbources, and on the Means of lettering theConditiun 
ot Miuikiiul hy ConstrucUoii Ilf ('anals. 11 Plates. Lond. i791l. 
4to. 

('oinmiinlcation concerning the Arrieullure and Com- 
merce of Amerua, cont.iiniiigohser\iiia>nAm the Coinimrce 
of Spun with her Ainenciin Colonies iii the* Time ot War. 
Written hy a Spanish (icntleinan, and now edited with sundry 
ottier Papers relating to the Spanibh Intoreet. Ixind. ISUU 
Hvo. _ 

4. An Historical and PrarticaP Essay on the Culture and 
Coiiimerce of Tobacco. Ixind. ISO). Hvo. 

.I. National Irrigation ; or tho various Methods of Watering 
Me.idows ; affbriling Means to mevgaap the Po]nilatlon,We.ilth, 
and Hcveuiie of tlie Kiiigilom, bjIJRlI Agricultural, Commer- 
ri.tl, and general Economy In thti VMof Water. Ixind. iHtil. 
Hvo. , • 

( 1 . Auxiliary Renaarks cm an Essay cm the comparative Ad- 
vant.iges of Oxeitfor Tillage m c ompetition witli lloraea. Lond. 
1801 8vo. T 

7 . Two Hefiiolmi on the Navigatio# of the River Thames. 
IxNid. 180.-S kvo. 

1798 John, Esq., land surv^or, Lon- 

don. • 

1 . Al View of the Agriculture Rf MiddliMicic. Ixmd. 8vo. 

't. Obtervations on the various Kinds of Manure. (A'lc/ud- 

to>et Jmtiwi, m. 3 10 . ) 1 7 y‘i. 

1799— 1815 Anon, and W. Dickson, the author of 
Practical Agricnitvre* 

Tho ('ommerclal anil Agricultural Magazlneu 15 vols. Hvo. 
to I8U8. (Jontlnued b' l^kYI. Dickson, London, ftom 1808 to 
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1812. 11 vols. Svo. New Series, from 1813 to 1815. C vols. 
hvo. 

179D-;18X) Amn. 

Prize Ei>i>.-iYK, and Traivsat lions of the Highland Society of 
ScoUiind. Edin. lo ISiO. b vul*. Hvo. New ScriiN, piili'ishcd 
in Tlu tivnrttfrtff Jimemilnf Agri« MAwre, coniinonciiig 1828, to 
1S.31. 2 vols. Iiirming the 7th and Hth. 

17<)9. fVrtghl, nomas. 

The Art of FI .vi mg Land, as it Is prartisud In Uw County of 
Gkiuoes^. Ixiiid. Hvo. 3 Plates.' 

17J11# Parkinson, Richard, of Donc.'istor, u fnnncr, 
traveller in Aincj ic.i, ami altcrwards steward to 81 r 
Joseph Banka, in Lincolnshire. 

1. The Ex|N*rienoed Former. Izind. 2 vols. Svo. 

2. A Tour m America, in 1798, 1799, and IHOO; exhihlling • 
a particular Account of the American System of Agrh nUuic, 
With its recent Improvements. Ixmd. loltV 2 voIk. Hvo 

.3. 'J'he Engh'.h rrm tice of Farming, cxeinpliSed in the Ma- 
#iagemcnt III .i Farm in Ireland, ixind. 4bU0 Hvo 

1 . Tre itlse on the Hraedlng and Management of Live Slock. 
Lond. 1H09. 2 vols. Hvo. 

5. (ienoral View of the Agriculture of Huntingdonshire. 
Ixmd. 1811. Hvo. • 

17Sli». Brown, Rolwrt, Esq., formerly farmer at 
M.trkle, near Haddington, one of the jirojcclors, 
and formally years editor, nf the Fatmrr’s Magn- 
xinc (see IHOO ) ; a man of vigorous intellect, sound 
knowledge in political ('eoiiomy, energetic language, 
and an excellent bt'an and wheat farmer. 

I. (leneril \'iow of the Agriculture of tho Weixt Riding of 
Yorkshire, surveyed by Meoiiri. Rennie, llrowniond Mnrrcll', 
in 179.3. Lond. Sxo. 

2 Treatise on Rural AlTairs; originally puhlishi'd m the 
Kdmhiirgh Eniyclopiidin. l,ond. 1811. 2 voV. Hvo. 

3 Jx*tleis on the Distressed suite of Agric iiliiirUts IHlfi. 

1799. Hanister, John, Gent., of Horton Kirby, in 
Kent. 

A .Synopsis of Hiishanciry. Ix>nd. Svo. 

1799 . Right Hon. ,7oAw, Lord, lie died 
at Vevay in Switzerland, on hig way to Italy, about 
181.7, w'as buried in the churchyard there, and after, 
/lards dismterred and brought to England 

1. AddrtsR to the Jkiard of AgriLUlturc on tiio Subject of 
Sheep and Wixil. Lond. Hvo, * 

2 The .Svstoiii followed during the Two last Vein a by tho 
Boird of Agrn unure, Ac. IHOO, 4li>. * • 

.3 F.U th .iiul ()bs«*rvxtions relative to Sheep, Wool, Plongha, 
and Oxen, Ac. Ixmd. 1803 Hvo. • 

1799 Robertson, James, D.D , minittter at Callan. 
dar, Porthibire. 

1 (leneral \'lcw of the Agriculture oi thc County ot Perth. 
Pertli Hvo. 

2 (Icnernl View ofthe Agric'ulture of InvemesB.Hhiie. 8vi>. 

3 (leiicial View ot the Agriculture of Klniardincsliue. 

Hll. Svo * 

1S(K)— 182.5. Anon. (R. Brown of Markle, ncaf 
Hdflibngton, farmer, and afterwards J. Cleghorn of 
Edinburgh, accountant ) 

ParnierN Magazine. Edln. 2f> voIh. 8vo. Plates. 

18(K) JVashtngton, Gen Geoige, llrst president of 
the (Tinted States of America, and commander m 
chief of the armies, w'as Ixirn In the county of Vir- 
ginia. 17J2; dicil 179*.!. The moat illustrious charac. 
ter of the age in which he lived , his mantle seema 
to have fallen on General Lafayette. 

1 . lx*tttTs liom him lo Sir .Tohn Sinclair, on Agricultural 
and other Interesting Tojacs ; engraved from the original 
Tx;tter>, so as to U* an ezne t Fai -siinile of the Himd wilting of 
that celehrxtCHl Ch.ir.icter, Lond. 4lo. * 

2 I.itti rs to Arthur Young, Esq., • ontaimng an Account of 
his Husbandry, with a Map of his Farit; Ins Opinions on 
various ^iHstlons in Agrti uliure, and many Pariiriilars of lha 
Rural Ecimoniy of the United Stales, Ixmd. ISOl, 

18(K) Thomson, Rev John, 1),U. 

(ii>nera1 View of the Agriculture of the County of Fife. Edln. 

VO. 

1800. Stacey, Rev Hcnty Peter, LL.B , F T. .S. 

Ob ervations on the Failure of Tunnji I rops. I,nnd Svo, 

1800, Party, Caleb Ilillivr, W 1), F.R.S, physi- 
cian, Bath, He cultivated hia own ostate, and 
greatly improvctl tlie Merino ryland breed of hbeep 

F,uts and Observations, tindingto show the l^actlcalilUty, 
and Advxni,igc to the Individual and the Nation, of produi Ing 
in the Jirlllsh Isliw Clothing-wool equal to that of Spam , logo, 
ther with Mime IlmUtoKards the Afanagcmait of line- wool led 
bhesp. Ixmd. Hvo. 

IWK) Dalrymple, William, Esq. 

Treatise on tho (Vlture of MTicat Ixmil. 8vo. 

18(X). Darwm, Erasmus, M I) . F R.S , an emi- 
nent physician, philosotihcr, and poet, was born 
near Newark, in Nottinphamshire, 17.31 ; died 1802. 

Phytnlogla : or the Philosotihy of .\grlculture )|id Gardening. 
Lond. 4to. 

1802 Alderson, John, M D , physician at Hull. 

On the Improvement of Poor Soils, in .\nsxver to the follow- 
Ing Question — “ What Is the best Method of cultlvatfaig and 
improving Poor Soils, where Lime '■and Manure cannot be 
biiu^** Imed. 8^ 

1802. Hattl^, Nchcmiah, Esq, secretary to tho 
Bath Agricultural Society. 

Some eunxiTy ObMTvntions on the Conversion of Iknsture^ 
Txsnik into Tillage, and , atii‘r a rertai^ ( 'qg rve of Crops, relay- 
ing the same into Pasture, Ac. Ixmd. Hvo. 

IH02. Ttghe, William, Esq. 

Statistical Observations relative to the County of IGlkcmny. 
Dub. Svo. 
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STATISTICS OF AGRICULTURE. PaJit IV. 


180S. BeU^ Ben^amint F.RS.E.| surgeon, Ed in. 
burgh 

J<ssajri« on A^irultiin* Edin 8»o 
IShii FmiUati t , llev tharU ?, ministrr of the pa- 
nsh of Ncwlands, in the county ot Peebles, a man 
ot sound views ol political economy, whose work, 
and whose tommunu ations to the rannet *s Mat'a- 
zinc^ have greatly enlightened the farmers m Scot- 
Luid, on tim subjects ot rent, demand and tuipply, 
market prues, value, &t 
(«i nornl Survey of the Airnrulture of the County of Peel ev 
Edin 8vo 

JMfi4 Knapp f J L, Esq , F L and A SS;, author 
* of I he Journal of a Nafutahsl 

(iramina JJn tinmen, or Kciirescntitioris of the Hr ti‘>li 
fjrabMSt, with Itcinarks nnrl occadunnl Dev.riptiuns l^nd 
4to 

1804 Dickson, R IP, M D . of Hendon, Middle- -i 
sex, author ot various works He died in London, 
111 iHMivinoiis Lin umstanres, in Ibit 
1 PifiitiL il 'Vgriuiltiire Plates lyiiu! / vols Ito 
V AgriLultiiTdl Ma^i/uip , or V irrair s M mtlilv Foum il f 
llu^)ltIl(l^Y »nd Kuril All ills, Act 1 roiii July lsu7, to IK. 
ceinbcr ISOS H voli Svo (See 179J ) 

^ ihel-ariutrs Loiniiinion btlin, a roin; leto System cf 
MiaUrn IIu bindry (111 ng 1 raLtical Af,rlt.uiturL, with i 
iiiw titJi ) 1 onil ISII Ito 

4 \ii improved Syhtein 111 I attle ManiK«ititiit fond 1122 
t inis 4to 

1804 For^yth^ advoc ate, Edinburgh, 

author ol } lemtnts of Motal Sctc/ict, ami otlict 
esteemed philusnphitil works 
PniKi|)1t^ uid Pnctice of AKruihure s\Ktematinlly tx 
plainel bem){ a IrcUu>c 1 jr thi F urih Edition «f 

thelnt cliiia.diihritoniu(i, nvi edandiidaigtd 2v>Kbvo 
Jay'S I uccockt J thUf woolst iiih r at lAed> 

1 IheNituri. in I Pni|trtiLs<f VVo<l illu trticd, with a 
De^iiptl II of the English I kt c 1 < c Is 12m> 

2 \n I vsivon Wool, emt lining «i I x iiniint nn of the 

mi lilt (ifoilh of \\ lol m iVLfv Dibtriit thr>i|;h ut tlu. 
KiiiLdoni, and tlie Mlum iio utcii out fur its Imi luvemuit 
jW)f a % 

IhOi Vtat vortt G-t oFgc, M 1) , 1 US, senior phy 
sician U bt GtorgtS Hospital, htturtr in ihemis 
« ti V, and on the theory aiul prai tiee ot medn me m 
London 

A 1 ommiinu ition tA thr li ird f A(,rKuItiir« on the INi 
ol (Inon \ iti 1 »I, or Sulnh Ue ol Jr n is i M mure md n tl e 
ElTliaiy if } nlnit and iluriiiiiK dijuulii „ | irtl> <n 0 \k1 « 
of Iron lend Ito ' 

180 > Somavtlle^ /toAt f f, a surgeon in Hiddmg 
ton, and for some tune* joint editor with Brown ol 
Marklo ut I ///<’ 1 aimer's Majitxiiu \S<.c IT*!*) ) 
<1t died in ISOl 

(iincral VU w of the A(;Ti(.ii1tnrt of 1 ist T c thi in, from the 
lM|>ers ot the /(/t Jl liirt >fimirv III l.oid hvu 

IHOj Aiton^ IVdliam^ bheiill substitute tor the 
middle w ird of 1 an irkshirc, author ot various 


paptrs in Ikr lainiei s Ma^axvu 

1 Pssii on the Origin, (JuilitiC'«, md ( ultiviti m of Moss 
Emil fili*fl Svo 

i CicntTiil View ol tiu Ai,ri iiltiire if the ( ounty <i Vyr, 
with Obvirv itiuiis oil the ’MeiiisoliU liniiovumnt Ftleg 
1811 Nvo 

1 Ol niral View of the Count V of lJuU, iKc (iIisr ISlC 

8 VO 

4 A Tre itise on f)ury Ilusbindrv Ed n ‘v> Il2i 

ISO* William.^ a I ondon irrhiteet 

1 Farm JiuiIdiiigH , n ntaiiiiiig Designs for ( It u,ls. Farm 
housc-s, I oditis, 1 arm j ir Is, Ki Six PI ito I on I Uo 

‘2 A Dcm rqitiun of the Modx ot liuiliUng m I'ls^ IIUO 
4 to 

ISOT //ocit/, Thomas Sutlon, Lsq , sometimes 
calUd button Thomas Wood 

A 1 realise on 111 ]iMim , on lU vinous Uhcs, and on its Ap 
pli( ition aV a Md ire bvo 

180 1 Malcolih^Jamis, land surveyor to the Prim c 
of Wale'S, &e 

A Compeiiilium of Modern llusbandr) , &c I ond 1 sol. 
8vo 

J8()G Smithf William, engineer and mint rilogist , 
a man ot extraordin try exertion ami me rit, more 
e^peciilly as having been the .hist to t mipose 
geological map ot Lngland, and also must valuable 
Luunty geologu al inapo 

1 The Iruproveine it of H >Rsy I md by Irrigation, is i arricil 
into t th n h) him I md Svo 

*2 Obsen atiuns on (he Utility, Form, and Minigtimut if 
Water Meiilown, and the iFrnimiu ond Irrigiting I eat big> 


provenientt con lutUnl Kr tlie 1 


^ 3^ Ge|dof^caI Map of England and W lies and part of Scot 


4 (leologieil Table of British orcinisi.d Foiuls Ibl*) 

5 I nunty (icologlcal IJips IHIJ 

180t> Amslte, John, a land surveyor at £dm. 
burgh ^ *’ 

1 rnblvt for computing the eight of Hay, I ittle, &g by 
Menstirement ) ond 1 2mo 


!• 2 Earraer 8 Pocket Com]) mion E lin 1112 Svo 

1807 FancotAnf Chaika, land vahur 
1 A ireneral View of the Agriculture of the County of 
Devon l<onJ Svo. 


2 (teneral Vkw of the Agriculture of Hamndiue, Including 
Ctie Lie of Wight JSll.Svo 


1807 Holland, Henrv, Esq , M D , honorarv mem- 
ber of the (leologieal Society, author ot Tramis 
in Greece, and other works, an eminent London 

ph)Mt Kill 

fiencral V lew of the Agriculture of ( heshire l.ond Svo 

1807 Htadntk, Janus, a clergyfiian in Angus, 
shire, an e\( client chemist, a gou4 natojahst, ami 
ajf agricultural philosopher * 

1 V ttw of ihe MineTalogy, Agriculture, Minufacturo , and 
1 idieni <> ot the Isl md of irrin, Ac E.illn Ivo 

2 (ifiitrtl Vii w ol the Vgruulture of the County of Angus. 

18 n «vf> • 

ISOS 1 ihhs, 1 honias, ijiumx 

Ibe ] zpe iimntil I inner bvo 

1H08 Loiin/it/, Anditiu, M D , professor of agri- 
culture* 111 the university ot Edinburgh , a learned, 
ingcniuus, and niu&t benevolent man He ciil- 
tiv (ted Ins own estate in Kinross shire, ami was 
extcnsiicly employed as a Iind valiirr and rurtl 
counsellor He died in DeLembcr IHjO 

1 I> s oursi 1 x| 1 mitiiry of the N il urt mid PI in of i C our-.e 
of 1 ectures i 'in'! iiltun mid Rural 1 oiiomy Edin Svo 

2 OhsLfvati >1 sc I I ivL Stock, m a LeiUr to Ikiiry C Ihu, 
Es( J dm Svo 

1 E tes in the Cultuic • d Cropping of Anlh J ind 
Edin JS12 8vo 

180S Giity, inditie, aretiicd machinist at Lihn- 
biirgh 

IJ ui,hMr 1,1ns A SSI lint i r, i J’nctual Triati e on 
vui IIS lull I«mi.[ ts (iii| 1 led m Agiieulturt , illustriltduitU 
lb J ii„r iviii) J d n Sv ^ 

1808 li ddofs, I homos, M U , born in Shropshire, 
17f0, MHi leiturtrin Ihitun, at Oxtoid, and alttr- 
wards physu lan it Bristdl, where he died, 180S 

1 (i <k 1 VdvK e for the JtusI indniiii in Jlirvest, an I i >r ill 
till ( in 1 il iiir in JEt Kirths as Uso lor otlurs who will 
take It In \V 111 1 Wtilhtr Sv i 

2 On the VlLiiwilt iLtilliug the f ban ttr ol the Snmn tr 
Scis n, md the lii iii (its 1 1 1 1 < xi pitL I tr m the ( iilili iti< n 
( i <ii iwH will h vt), t iti at I >w IxmiLr tluri.<i (V«. Jir y 
ni ) 1S02 

isos Hah Util, liobcit, 1 sq , an eminent geolo- 
gist imi mine nlogist, lutlioi ot rttuds m flu la- 
tLntatbt,l!si , 111 iiistruetiVL ami entertaining work, 
pubhiluii in 1821 

0| sirvatiom on tlu Tiiflucnre of il md ( I m iti upon 
\A((I, witli in c ivv Mill I r imiriviig (lu Ou il t> i 
Ein,li I ( I tliiiu, WofI md JI nts fir ilit Miiii„ iiiiiit of 
slicij , S uith o i isi m il Ni I s uul llemaiki by tin. Kij,bt 
lloi I nl VimtrvillL 1 md Sw 

ISOS Dutton, llily, 1 iq , lamlstape gardener 

1 St It slitil ‘'•iirvty of tl t ( intyofeiiri. Du liii, 8\o 


ISOS Cut V i n, John f hi istian, M P , of W orking- 
tun Hall, Cumbirlimi 

1 Hint n tlu E m> f ItciliiigSt rk, and Letfcring 
the ( n hti n ot tlie I or 1 ond Sv > 

2 A ioiir m hcl nd 2 v 1 Svi IblJ 

lK)b Stthnson, IV , Esq , M V , libiari in tothe 
Ireasurv, author of various woiks, and r wider in 
the pniuipil tiKvelopadi is He died in IS 0 
Ctncril ViLW ot tin Vi,riLuliiiri ot the County ol surrey 
lamd 8vu 

IWM Aetr, Robiit, surgeon, 1 II and A SS 
Idinburgh, an e\iellent naturalist and general 
seliulir, died, 1S14 , 

SI uiitual, Ai,r cultui i', and I olun d Survey of JErwirk 
shire >»vo 

ISOO illuunson, Ihoinas, upwards of 20 

ycirs in Beiigil 

Agriciilturil Meihinisin or, i Display of the seviril Pro 
JM rl ts and 1 o v ers 1 1 the \ i hitk , 1 mi k menu, md VI icliincry 
lonnci ivd with Husl indi v 1 ond Sv i 

1110 Daaus, ffalltr, A M 

A (h nciil \ i\v if the Vj,ru ulture and Domislic Ei onoinv 
of JSorih VV ales J t nd Hvo 

ISlO Hunt, I harks Ihniy, Esq 
n iHsc on the Mi rin > md An^lo Mi rkio Breeds of Sha p. 
I ond Svo 

ISK) Idams^tGmi i>r 

A New System ot Agin ulture a id I ceding Stock Lond bvo 

1810 / a* tvA, Dumlricb 

A lit itiM. n Eiorin (irws Svo 

1810 t dfii wol th , Rfdiaid lovtll, Fsq , JUS 
and Mill A, civil engineer, resident at Edge- 
worth iown, Ireland, author ot various works 

An Ls 81 } on the (iiihtruiliuu of Kuad8 and (images, 
lonl Svo , 

1811 A( ith, George Shrt ne, 1) D, 

ACeiicrdViLM of tlie A ((ru ulture of Aberdeenshire flvo 
1811 Ihndnson, Ilobiit, tanner at Broomhill, 
near Annan, Dumfriesshire 
Ire liise on the Itreedgsg i>rS\vvne and ( urlng of Bacon , with 
Hints on Ai.ru ii tur il Sulijts ts E dm Svo 

1811 Faicij, John, sen , mineral aureoyor A 
man ot sijund views qn all suhjests , a philosopher 
and an agnt ulturist, aid territorial improver of 
great ex|>eriLiKe 

(itneral Vuw of the Agriculture and Minerals of Derby- 
shin J ond 1 vols 

111 1 iMudon, John Claudfus, F L G Z and US, 
landseepe g^rdi ni r, author erf the J ncyclopudia of 
Gardening, and other works, and toundcr and con- 
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cliictor of the Gardener's Ma/razine, and of the 
ildfraztne iif Nafutal Histoii/i born In La/iark. 
ehirc It) began to practise in 1803; to farm 
extensively in Oxfordshire in 1800, and in Mid- 
dlesex in 1810; travelling on the Continent »n 
1811-1 l-l.'i, in»1819, and again in 1828-29; now 
residing at Bayiyvater. 

1. IH‘signs l<ir laying ou» Farms and Farm Bul'cllngH in lAc 
Snitch Stv Ip, a(ia]ited to j^nid^nil ; minpriMiig an Arcoumof 
till Introduction of the ik-rwii kslnr* Husbandry Into MidcUc- 
s«s anil Ox/urdshire. l>uiid. 4to. i 

k' An K»icycloi»a;di4 of .Vgricullnre. Ijond- Svo. 132'>. 

181.} IVa/krr, JV 

An K^sly on Draining Land by lh« Steam Engine. Lond. 
Rvo. 

1813. Ddvyt Sir Humphry^ president of the Hoyt 
Society, LL.U, V.P.IM, IMl-V , Edin. M.H.1.A 
&c. 

Elements of AgnrultiiraK'heinistry ; iii a Course of Jjcclures 
fur the Uu.nd of .\grii ultuie 4(o and Rvo. 

1814. fihnrcjf'yjohn, farmer at Captain Head, iieai 
Haddington, Scotland, and one ot the authors oi 
the Survey of the ffest Rnijuft of YoikshttCy A\m\^ 
with Mr. Brown and Mr. Uennie (t.ee 1799) , after- 
wards a land agent, and Hnaliy steward to a noble- 
man near .Stirling 

(iLiieral View of the Agriciiltiiru of the Orkney Islands. 
Ediii. Hvu. 

1817. Monhrayy Ruuumetony Esq 

A nr.iitii<il '’I'rHiitise mi the Aleihixl ot llreeding, Re.Tring, 
and r'aiu-ning I)i)ini-.tu Toultry, i’lgcoiisj .uiil it.itiljils. Svii. 

1815 Littlt'y John 

I’li'iitiial OliaTSMlionK on the Tmiiruvi input and Maiiagp- 
iiieiit Ilf Moinitriin Miei'ii and Sh^vp F.inns. h\o. 

1811-— 18r> tVimp.’ioa, Pnuier. 

I. Trt^tl^L• on the ('iiUiv.ition of Mangold AViir/i;!, as VVin- 
tcr I'und liir t^iltli*. I.oiid. Rvo. 

!i On the imjirovtil Itmt-riMit as AV inliT Fuml for I'attlo. 

IHla. lit) kbet k, Moi ; ?*, Esq , lornierly a l.irinor in 
Sutlblk, afterwards an extensive proprietor and 
resident cultivator in the Illinois. Drowned there 
m 182.5. 

1. JN'(iti*s in a Journey through Fmiicc from niejiiH*, through 
P.ins Hiic'i l..>nns to the ISienecs, .uiil lui< k tlnoiigh Touiuiise 
in IRl t , desciiliiiig the JIabils ii( (he IVoplp, .uid the Agri> 
lulture of the Counlry Svo 

k. Niilt-i ill a ./(inrnej in Amenoii, fruin the Ciwst of A'lr- 
gnii.1 to the Tirritory ot Illinois. Jiond ISIS. .S\o 

1815 Hot It hi/ y ThontoSy l'>q , surgeon, York 
DisserUitiun on lame, and its iisp .nul abuse in AgricuUiirc, 
'‘inliratiiig a Vii-w iit its ( hemiral Cliccts,- K\u 

18Iti. Aniiersoity Ji’tl/iam, fanner, Angusslnre 
(Ibsi n.itions on a new Mode of St.'icking ( oiii, iieculi.nlv 
.’ida|)li’il to AVot S(><i<uin<c , Tecoinmending a Plan, siicceNsfiilly 
pr.ii tjsc>i1, liy will! h corn in ly b« st.iLked willi acl\ int.ige soon 
alter being i ut dow n Svo 

ISIS Macivi/Uatn, Jiobt’ifyK'iq areliitcct andsur 
vtjor, TiOndoii 

.\n Essay on the Origin and 0|icraticin of the Dry Rot , to 
whicli are aiinexixl, .Suggesliciiis fur the ('iiltivatinii ut Forest 
Tricsi, and an .Alisliacl of the Foust J..iws. Ito 
1S)<) liiuU hffi-y Kev T. 

A Smvey of the llushiiiidry oP K.istern .niid AA'estern F'lin- 
der'i, inncle under the Authunty of the Dublin Fanning 
hoiiety. Rvo. 

1819 iViUtamSy T. 11', 

'J’lie K.irmi'r'ii Lawyer ; cAitainmg llio At'liole of the law 
and liK'al ( ustoins in regard lu .Vgrn iiltural Possessions, Pro- 
perlies, .'uid Pill suits. Hsu 

J8J9 Swfflbouini'y Jt. 

Tlip Farmer's New and (aiinpletc Airoiint Hook 

1819. Blaikley Ft anciiy first gardener, and afier- 
ward.4 steward to T W. Coke, Esci. M F. of Holkham. 

l. On the Conversiun of arahle l,.inii Into P.isture, and on 
other rur.il bubjei ts. laind ISl') l^mo 

2. On the Maii.igeniPiit of F.ir n yard M mure, and on other 
rural 8uli)pcLs. J.oiid. IRIO. Ikiiio. 

3. A Treitise on the Mnn.igement of Hedge and Hedgerow 
Thriller. l2mo. 

4 On the Economy of Farm Yard Mmurc*, &t. 12ino. 
1.S20. • 

3. On Mildew, and the rultiire of AAlieat. l2iiio. 1H21. 

(> On Smut in W"lie.it. 12rno, 1.S22 

1820 /tiff by y Edwardy M.D F L S 

1. Frainlmgh.im, its Agnculti^c, .Xc , including the Eco> 
notnv of a small Farm. Hvo. * 

2 Holkham, Its Agriiulturc, &r. Hso 1S21. 

1820 GrhcnthxuattCy IVtlltanit apothecary, of 
Wells, in Norfolk 

A now Theoiy ot Sericulture, in ♦hicli the Nature of Sods, 
Croi»s, and MainirtA la eapbalnra, m.any prevailing Pnyudi es 
nro expliKled, nnd tho A]>phcation of Hones, 0>psum, i.i.nc. 
Chalk, &c. determined on suieiitific I'rliii i)iIeB. 12mo. 

1820 Monteathy Itobetf, a forester in considerable 
practice as agent and valuator* 

The Forester’s (hilde. Stirling. 12mo. 2cl edition with Ad- 
ditions, Acc . Kdin. Hvo. 182 1, pi ites 
' 1821) JoAw, Castle'Hill, Carseof Gowrie 

llic Parmer and Land Steward's Assistant ; nr, a Specimen 
of Farm Hook -keeping, exhilnting, in a concise and simple 
Form, the IVansactioiis In the arable, grazing, and wpodland 
Hepartments , a general Cash Account, and an At count of 
the ('hiirgo .nid Jlischarge Upon each Depintment ; the Whole 
eplcctixl from Hooka Sf real Ilusmess. llo 

1820. Johnson, CUthbert William, F.fi. and ILS. 


An Essav on the l/sies of .<lalt fur Agricultural PtilriMiiies, with 
Instruc iiinis for its Employ ment as a Manure, and in thu 
Feeding of t^Utlc, ic New Ediilcm in 1827 . , 

1820. Burroughs, Edivatd, Enq. 

Eskatson I’ractical Hushandn and Rural Economy, Svo. 

1820. Beatsun, M.ijor Ger)cr.il Alexander, late 
Governor of St. Helen.-i, &-c, 

A new Scstem of Oultivaiion without Lime or Dung on 
Summer Falbm i pruc tUed at Knowte Pnr'n, in the f\iun^ 
fjf kttstex. Lond l.SkO, 8tu, Platis, add Supplomunt. ItiVI, 
Svo, Pniipii. 

1822 Finlay^oh, John, of Kaincs, near Muirkirk, 
Inventor and rateiiteeof the helLeleuiiiiig Ploiighi 
! and Harrows, a practical funner and an ingenious 
man * 

A Treatise on Agncultnril Sulijerts. Svo, jilnies. Sul so- 
quently changed to The Hriiish Piii iner, cAir. London. IH.AiA 
8to. 

1822 Salisbury, JF, formerly a botanical nursery, 
man, now a |irivate teacher of botany, Ac. 

'J'he ('onager's Agrii iiltural ('omp.iiilon. l'2ino. 

1822 Munto, Colonel /tines • 

A (lUideto Farm Hook-keqimg, fiiiiiided upon nctnal l*rao 
tiro, and mum new anil cum ise Pimciples Kiic.il Riu, 

1822. A a/i/cr, Hon, Ihlhum John, Eiliii, 

|H)st capt.iin ill the Iloyal Navy; a vicc-prcsalciit 
ot the l\ist«ral Society ot .Selkirkshire, Ac. 

A Treatise on Pr.u'tiL.il Store* Farming, as applicable to the 
Mount eincius Hegiuii ot Ettrick Forest, niid the Pio.tuTal 
Dlsiru t of .Sculbimi m gcni r.il. With Engriisitigs. S< o. 

1822 Cleghoiity Jatnes, E“q . lornierly a prai lical 
farmer, afterwards editor ot The Fiittner's Mngtu 
zme, author ot the article “ Agriculture " iii the 
8iip]deineiit to the Emye. But, and of various 
artii les in that work One of the be^t modern 
w liters on agiiculture. Mr. C. is now an accountant 
in Edinburgh 

On the depressed State of Agriculture. ]£dln. Svo. 

1 82.3 Fat) bat //, John. 

A TreifKe uuuii llre'cdmg, Hearing, and FwHllng Cheviot 
And lilac k taccci Sheep in higli Di^ncts, with OI>stT\ntluiik on 
biying out nnd conducting .i Store Fanr, jCc. Herwk k. R«n. 

18'2J Tahv, Dttvtdy Es(] said to 1}C editof oi the 
(lumtetUj Journal if Agriculture. # • 

OlisiTs.itions on the present State of J.ani1cd Property, and 
on the Pros{>ei ts of the' Kami bolder, aiul^he Farmer. Ediii. H\o« 

1 82 1 Mo) tec, h'rtiiiets, 

-An Essay on Agriculture, and the Man.igemuiit of J.Hnded 
E tiles, Abcnlcvn. Rvo. • 

1824 SiiKlair, O'cwgt', E L S P'. IT S , formerly 
gardtMicr to the Duk(? ol Bedlord, at Woburn, ruiw 
ot the firm of Coriiutck, Son, and Sinclair, nursery, 
men, New (’ros>t, Deptford * « 

Ilortuv (Irainineus AVobuniciuit ; or, an Account of tho 
Results of v.iiioiis Expiriments on tbe Prcxlui e and i'attimmg 
I'ropeitics ul dtllen nt (rrassev, and other Pl.uits ti id as tho 
FockI of tliL mure v.iluiihle cloini*slic Animals, instituted hy 
.lolrn Duke ot HisIfurcL To which U added, an Appendix, 
pointing out Die dillcrent (irasses licst adiipiid for Die Alanu- 
Idcture of Li gliorn Honnels, iS« . Lund. Rnval hvo. 

1824 IhAeitiy C C, Esq M R 

z\ few Prartii.il Uciiiarkg on the improvement nf (irass 
I, and, by nuniis ui [nig.iiiun, Wuiu r-nofKlmg,anc1 Drainage; 
ill .1 latter to the* Owners and Oli ujner!, oi Laud in ihu 
County of Essex. Lund. Svo. 

JS21 S/nnry, liobet t jI , V.’iq hamster 
Kss,iy oil the bcnelicial Direction of Rural Expenditure. 
.Olid 1 2ino • 

182>. HoMitrhy Benjamin, a fanner on the Duke 
of Bcdloril’s est.ite, ne.ir reteiborougfi, anti lor 
.some time editor of the I'aiui Jouin. newspaper, 

Essa> on the AVwds of.Agrii nlmic. Lond, Rvo, Edited by 
(! Sun lair, for tlie lienelit of his widow. 

1S2.‘«. llayward, Joseph, author of the Science of 
llortic iilture. 

The .Science of Agriiullnre, roniprisiiig a (’ommmtaiy 
>n, .iTiil roni]).iratiie invisfiganon of, the AgTiLultur.al ('hi> 
iii-iiy of Mr Kirw.in, niul Sir Humphry Da^y , and the 
'caleof Agricnlture nf .Sir .fohn Sinclair, Sir Joseph ll.anks, 
nul other Authors on the -uh|cst with lleiiuuks on the Kuht, 

»r hl.ic k Hlight m \\ heat , ui which tlie true Cjumi and ili 
’rcvention are explained. Lond. Hvo. 

182.5. Anon. 

A I'reatiseun Milk. laind. .Svo. 

1825. Bny/don, J S' , land-agent and apnraiser. 

The Art of v.itumg Rents imil ’Pilbigeh, and llic* Tenants 
Right on entering and r|iiitiing F.irins. 2ci edit laind, Hvo. 

1825 Ilurhannn, (levrge, civil engineer. 

A Tre.ilise on Rund-makuig, Railways, Wiiecl Carriages, 
and the Mrengtli ofAnnnalK. 

182.5, Cteghoin, James, accountant in Edinburgh, 
conductor of the Farma ’.f Magazine. • 

Thoughts on ihe Expedlc*nc> of .i (ieueral Provident Institu- 
tion fur the Henchtofthe Working! losses, Ac. Ac. Edin. Hvo. 

182ft Steele, Andrew, a proprietor in llie neigh- 
bourlioOfl ot Edinburgh 

The N.iivon.duid Agricultural History of PcatMnsx, &c. 
Edinliuigh, Hvo^ 

1820 Wilheis, IVtlltam, junior, Esq. of Holt, 
Norfolk, « ^ 

A Memoir addressed to the Society^fo^^he Encouragement 
uf Ariw, M anufiictureH, and (aimmerce. on the Planting and 
Hearing of Furist Trees, Ac. &c. liolt and London, Hvo, 
painph. 

182‘J. Waistcll, Charles, Eoq , chairman of the 
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Committee of Agriculture) of the Society of Arts. 
Lditul hy Jopling, architci t, member of the 

IiiKtitiitioi) of Civil Cngi icer^ inventor of the Sep 
ti mry Systim ot generating Lints by simple con- 
tiniious Motion, Instiuinentii tor drawing Curves, 
Ac. &( 

J) si^4 or Agrlrulhiral Uulldingf, Ae Ac to mhirh aro 
aided, I’lms and lieinirk* on ( iterham Farin yard, (u it 
fir iiirly w and aiho as ft ban b en iniiiroved 1 otul 8vo 
IHJj Cultym, fi\ Esq, burgiun, Kentunf near 

1 xittr 

Tin Af nule^' A 1r ir to my Ntighhourv on tbt Unc and 
Abii^e I f S dt IS a Mimin*, At h auter, ii imiili 8vo 
• 1S2<»— 18,11 TiOrtirt/,— , and J afatti 

TIcininsH ilriti h ParriKr* Mign/me I<«ind 2 toU Hvo 
C ontinued under tlit name of tbe IJntiiih I'armers Magt/ine, 

2 VI Is Kvo 

IS./ ^«on 

Tin Farintr H llpRlster and Afonthly Afagi/ine ofFortlpi 
a 1(1 Duinitlicl T(nt^ (ilangow In bvo nitinb<.rs, in iiithiy 
Co liiiMed In -rt 

InJ^^ iV</i</ouis, Atthur^ Fsq 

Jlliils to ihi Farm rs of tin Hironlcu: of Fmli anu Hirgy 
. ( ( ultiviti iQ of Mangold \\ ur/i l. Jit. ins, ( arruls, *uul 
I ir-siieiis Wexford I 8vo 

1H2S— 1831 Anont believed to bo Damd /oui, 

Tsti • 

1 fie Ijiiart rly Joui ml of Agriculture F linhurgh, 1 vols 
8ro 

1 liL I'r i I savt ind Tr'insiLtions of tht liighland S(w*i(>ty 
of St itl Old are \ ul lidiiiit, -iloiiff w Itb this work S I M 

18J8 Krmudtf, 1 1 x /«, I “"q , son of Mr Ktiiiiuiy 
tin. lato tniiiieiit nurstryinan ot Hammersmith, 
btew ird to Lord Willlnigliby De Lrtsby, author of 
the h/uiHtUff I tiHd tn Cii it /mtnoi, At 

1 On the (ulliialliii f the Wi t» I an K in the TTnIted 
King Inn f r tin p iri i t »f hndiiig I mi Inyncnt f r Iht nl k 
Piirniw rnt I iiirig rnr H III d tui an l tli r< l y dnnlni hing 
the he is v llurd ns t f llit l o »i Rates ind on il e F vj e lieiicy 
of inikiiig so nt l rov ision f ir tin* a),cd ind disabled i au( trs of 
In.' in l J ind 8so 

2 I he 1 HSLiit Mate of dn Timncv if I ml in Gnat lln-hi 
tain sh iwiiig tl e I rin i| il ( usioms aidPraitki * 
Inroiiiuif^ and out! uing 1 1 mnts, Al Loud 8v i 

1S2‘I I ani/H.rt, i )st ph^ l^q , 

<llis>rv ulons m the Kural Vlt iirs t Irtlind, or a I’ri(t c il 
Treatise on Fanning. I linl ng and ttardenlng adaptc I to 
the ( ir u list in es Ki^ninis, Soil, and ( Um itc of the ( un 
try Dublin, Sv ) pp A^7 

18iM p/k fir, ,Oi >/gc, drainer, member of the 
Nt rot Mil iiid Wtrinlaiidaki Agricultural Sot it tits 
in Swt dt n 

The Iractuil Irrlgalw fenigm A count of the! ti tv, 
Formition, if I A1 inignn iit f ImgUi I Afoidiw with a 
eiriuiilir \c uiit d tin t s of irni,Ui ii luMttlaiid 
lo winch IS added, a 1 ractkal Ircitisc on ■•traightunng 


AGRICULTUIJE. 

Water-courses, protecting River Banka, and embanking Low 
J ands. Ldln 8vo . 

J820 Doi/h. Martin. 

Hints originally Intended for the small Farmers of the 
County ot Wexford I ut suited to the Cirkumstanrcs of many 
Parts rf Ireland Dublin, IHmo 

182') I tf//, rhornas. Surveyor of Roads 
1 he Surveyor's Guide , or, every Man hu own Road maker 
r^iipnsing the whole A rt of making and repairing Hoads, 
IhricLS for Work Fast Retford l2mo 

fi2^} Harhy^ orijjindlly a manufacturer 

in CNlsgow, afteruards a great cow keeper ^iid 
builder there He died in London in 1830 
i he Harleian Da ry System, and aii Account ot the various 
Methods of Dairy lluslandry pursued by tlu Diikh Alsu, a 
iilw and Ini) roved Mode • f vciilllating sUl le with an Ap 
ptiidlT runt lining useful Hints (foiiniiHl on the Author sex 
i^riLiict) f r the Miii'fkeintnt of Hedgerow Fences. Fruit 
1 rtx A ind the Ml ins of rcnderuik liinrcn I and fruit 
fill 1 on I Sto 

182 ) S/; tcklandy G , Esq 

A Discourse on the Poor I sws of England and S« ollaiid, 
on the Poor rf Irtland, and on Lmigratloo Lond Hvo 
18.<) hm net y Jo'.hua Kt! ht/ 

Practical Observ iiJi ns on the Improvement of Hrltish 1 me 
W x>l and the Nation .1 tdviutagL'S of the aral le Ssstim of 
Sheep Husliandry , with lie (.rki, on the Saxon ana French 
Systi ms 

ISA) Amm 

liiL I il rary of Useful Knowledge Farmer's 8ents 8vo, 
1 A miml LIS to Tmuirv f, 1831 
IS 2) Jt nntngSy Jaint s, Ebq , author of the Family 
Ct/clop tdtiiy SlL 

\ ih-a t al Ireatiscon the History, Medical Properties, 
ind C iltivatioii of Poh ici o famd ni 

ISJO Bt rry, tlic IIlv //< nry, an t \tensive f irmcr 
in Worusttrshirt, and understood to be tht prin- 
cipal proprietor ot tbo Btitish larmtt n Maga^ 
ZIIU 

liiij rovisl Short horns and their PrUensk ns atat’d being 
an A(((unt(t this LeclritLd Ilri al of ( iitU diiivLl Iruiii 
iLiitic Sour IS lo whuh is iddtsl, an Fn piiry as to tlulr 
V alii fjr(, nerd Purnosi-, jluid In ( m|itition with the 
iniirovfHl H nl r Is Ini iinih 8s o 2(1 edit 

1830 Brodteany Ihomasy I sq 

A II tiniLal, Hi f ri al, nil Pnrt il Tnatisc on the To 
hir ( Plant in sshi li thi \rt t growing an I cun ig lobirto 
he linti II 1 Ics is nude fsniil ar to eierv Caiia it> aii 
(I td Ir III Oil Oliseriations cf the AiiO or In tneUnittsl 
Ls if Aimr i, uiid his Piactice in Pitld Cultivatlo s m 
Ire an I r.<nl Sv> 

1S30 Dnnyy fohny Esq 

(Uisirvati >Tis (11 the Di case which has lately licen so de 
ai hvetoSh*ci cillilllmL r ( jith iiariirul ir sing He 
luses and ni niitely dtsiril n„ ihL Modes it Llkitmg lU 
in. an 1 1 oiniiiig ( ut thoM, Mi ms whli li ought to be adi pksl 
prevent its RLiurreiiLe Bath, p iini h bvo 


SicT. II. Bibhography of Agriculture in Foreign Countries* 

7S'i‘f A//WM 0 WV works on ngi /e wZ/wn are publi<ilied in the I renrh and Cnrmin languages, and a ron- 
aidtnbk number in the llalun , but a great proiiortiou of tin sc arc transl itions fri^irn British authors 
Very tew agricultural books hive been printed in the Outch, 1 kuush, Danish, Svicdish, roUsli, bptiiish, 
or Portuguese languages, ind srareely my in those of Uiissi i or Hungiry We shall iiotict thepriiieipal 
Ireiieh, Gennnn, and ItaliAii works, cxelubivc ot traiisl itions, and add a lew American books. 


SuBSFCT. 1. BMiogiapht/ f French AgruuUmc* 

7000 Of Frinch books on ogi utiltine wc have given a s( lection only tho«ie who wish to see a complete 
list are referred to the Bibliogt aptiu Afiionomtquiy Paris, 8vo , in which arc given the titles of iipwirds 
ot !20(X) work., iiirluding transl itions and books on g irdeniiig A gt neral idn of French culture iii all its 
braiKhi. may be obtained from the Mmvtou CounCompUt r/’ 'fg; iru/fuii , lb vok 8vo ((dition ot 1821), 
coinpikd by tin members of the Si ition ot Agneultare ol tbe 1 rciub Institute, each ot whose iiAraes are 
givLii to the* aitule. he contributed 


1 iiW FhcnnCy ChaiUSy ct J lubaulty physicians 
EtuDiie,r e SteiiliAima or Stephens, intni Ligiiining 
ot the s xtcenth century published various small 
tr uts on fiirdening and other runl topics , and . 
15£!') hecollcited them together and published them, 
under the title of Prtrdmni Busin urn, treating of 
gardens, trees, \ ines, fields, mcidows, lakes, fore.ts, 
on hards, Ac llsving married hia daughter to 
Jii^bAult, they atti rwards studied agriculture con- 
jointly, and published the Matwn Rmtique, the 
modern odiH^^s ol which are still the most popular 
agrii iilturar works in Frinee 

J Priediuni liuLtlciiir in fil 

2 L Agrii iillurc et Msison ilusti pie Paris, in 4to, 1370 

1 jbq /fe tsun, Jacqut a, ot 1 ) uiphiny. 

De I Vrtet SLlence do trouvLr siirLmentlcsEaux, Siurces, ot 
Toiitalnes nachdes nous 1 Lirre, autre ment mie pai^lcs Muyen;. 
Vul^ras des Agricuiteurh et Arclntei tes, In*, to 

iSSJ HegemontPMibtrty a lawyer born at Cha- 
^ 1 ons.au r-soanc Died in 1'j‘kj. 

La Colombia ebMiUson Kustlmio, contenant uno Descrip 
Ckm dM Duuxe Mots Lt dcs Quatre S usonv de I Aimde, avee En 
soiftiiLmant d« ce que k LabourLmr doit fairo par chaquo Mois 
I'axls, in 8ro 


KiOO Si rns. Otivur dr, the laird of Predel in 
Langut doc He was born in IST), and died in lbj‘), 
at the age ot So years He w is employed by Hen. 
ry IV to form a plantation ot the white mulberry 
ill the gardt ii of the l\iillcries , and he is gciu rally 
lonsideicd as the f ithcf ot the culture of that tree 
in P ranee He published a great many usetul 
works, the pniiiqnluf which la his Tluatt e tV Afn U 
cHlture, the lirat edition of which was published in 
IMK), And the iDth m 167 '* 

I« T^datiedAgrlrultun ot Me<:nsige des Champs I'arls, 
small 8vo An enlarged edition in 2 voIn Ito, ultli volunun- 
ou Notes, and a HiDtoncal Introduction, in 1801. 

1002 . htiUicr 

Briof Dim ours lontoiYV'iik ManiifL dencnirrir ks WnE 
*)( II, Ac Avec de bellHs Figumi Pans, m 4to 

KiDF nas, Barttu Itmy dt , \ alct dc ehambre 
to loim \III 

I a Facon de f ure ot lemer li Graine de MAriers,lcs didver et 
rrplanter, cuu^Lmer lea Von k boie au C liinol de Francs 
Paris, in 12mo 

1007 Fine/, EltCy a learned professor at Bour. 
deaiix, author ol a work on lend surveying 
lai Maison Chainficstre et AgrlcuUnret Ponsi fai 4te 
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lfi63 Patin, Charks, son of a physician of that 

iiiiae 

1 rail# des ToutIipi ('ombustible* P»ri«, In 4to 

1703 Ltger. Loiust born 1668, died in 1717 In the 
latter ))art of ni$ life he seems to have been a book. 
sclU r, or an author by profcsbion. 

1 IlK tionnaire (igritfrai des Termes |irii|>ret k I Afrnrulture, 
H^oc leurs UAiniiiom et htvnioloi{iL"i. Pans, in J3mo 
i I -i NouvlHl Matson rustlque. ou Economie (idni rale dM 
Uiens lie la Lainija^ne. llaru. 2\ol8 in Ito 17')5 • 

" I h roiioiiiic Gcndrale de 1 1 <- ampagne, ou INouvtllc Mai 
„ npistlque 17Ca * 

4 Nouveau bjatcine d’ tgriculture 3 voN In Rro 1773 
17 PI Jiouchtr a’Atgts, Antonine Gaspaid^ advo. 
c-itc tnd author of some workh on jurisprudent e 
( imIp Uiiial, ou Matime. et Be^leincns loncmiant lus UietK 
de 1 1 1 iniij ime, V toIs , 

174‘i litrumuty Rinty Antotne Fn chaulty \trur 
(7t,alLariud naturalint, burn at Itochcllc in IbSJ, 
tiled 111 17 >1 

Art et I’niique de I’Art de falre dclorcr, en toutes Satsom, 
dis ( llseiux DuineKtique* de toutei Lepteea rariit, Inipnin 
ilov lit, 3 v<iN III 12nio, aver hg 

17 70 llamiit Du Monctauy Ifenj-y Liu is tiu, a 
famous Irt nth writer on Rural Economy and Vtge- 
talile Physiology, was burn at Pans, 1700, died there 
17S2 

1 Irntt de Culture dcs Cerra Pir 6 vols 12mo 
‘2 1 Umens d VgrlcuUuiiL Par l7r4,ivols 12mo 

3 It 111 dt. Ii I onscrvaiion dcs Groiiiis Lt en inrlicullcr 
ou 1 rcime It Pir 1731 1 ^ino 

4 Iriirtfdis \r1irtsit \rl U'llts, qiii st Lultnent cn Pr iiici , 
Lii plenie Kirt Pir 17 »j, 2 volt ito 

' i raitd toiiiplit des Hum et dis lortlU Far 6tom 

4lo 

t TV s Si util Lt PI mtation^ ties Arbres, ct dt. Imr CnltUrt 
1 ar 17M« It i 

7 ILslom d tin inserte qui denreks (ir-iins tie 1 Augou 
111 IS 1 ir 17) 2 12ino 

h IK 1 I xnl laliin ties Hois, tu Mt>tii de tin r Parti tbs 
iaillih dtiiii ruti^La ct liautLS lutajis Par 1701 i vulii 
4tn 

') Ml nioire sur la Garentc ct s i ( iiltnrt , in 4to I’T ' 
lit Dll Iruisport, tie la( iiiiscrv itiuiijCt de la loicc du JUis 
1707 Ito 

17 j 1 i)t'i6<M«, /lanris Alexandti Aubat di la 
CTitsntiK, a I ibonous Du tion ir\ innkir, was born 
at 1 rntt in the Maine, dud 17'<+ 
DutionndiredjAgruuUure 2vtlH Svo 
1777 lUaitt, libianan to the Prince of Conti 
J ss 1 sur I l^ricullurc 'Mmlemt Pins, in liJmo 

177 1 Idlity dUy ot Rourdtiux. a zealous agn- 
culturibt, author ot social woiks lie dud in 
17‘n 

Di sertatinn sur 1 1 Cmsc qul corrom) t et noircit Us Cinincs 
de Jik il ms It s b ] is,jn Ito 
1/70 JiaMlityl n 

Instriif t on sur M Mmieii dtflt ver ct de pirfcctionncr Ica 
Iktcs i I Hint Pans, 2 vt Is iti IZiiin 

17<)0 AUitZy Pirns Augui/iit, an advocate, and in- 
dcfitigiblc (oiiinilcr 

I Acroiiome, ou Dictionnaire portatifdu CullivUcur,i toK 
liiHio 

17oO. Bffch’pZy Pitt t e Josiphy a phjsitiaii, and 
member ot several societies, born at Metz in 1711, 
dud in great distress at Pans in 18f)7 He wrote 
above three hundrcxl volumes icl tti\e to metiuine, 
agneiilture, the vcteringry art, and naturil history 
A pi lilt (Rue]ioz<d/m) was named alter him by 
I/Hnitier 

1 Ijettrc sur la Methode de B'enruhir promptcint nt ct e'e 
cnniicricr ga Santt t ir li C ulture dcs A cgCtnux, in 8vo 

2 Jjettre sur le Hid de Smj rnt , In Ss t 1 TOS 

I Jtistoire dis Jiisectes nuisibles & 1 Hoiiiinc, lux Ibntiaux, 
&i InlZino 1781 

4 Manuel umuI et dconomlqiic des Plantes, rontenant leur 
l^o^ndtes pour Ics Usages tconoiinques iaris, m iZmo 

3 Histoire drs lasertcs utilr-s 5 ITummc, aiix AniinauK,et 
auxArts Piris, m IZm > 17H5 

(> 1 raitd de la Peclie, uu 1 Vrt do soiin ettre Its) Poissons \ 

1 tnipirc lies Honimvs, prdeddO de 1 Hist irt Naturclledc cut 
Anliiinux, m iZiuo 17S(i 9 

7 Disscrtutiun sur la HctlcraTc etii Poirdc, leur Culture, 
lUdlhiMle pouren tlrcr du ^uctc, itc fol 1787 

8 Dissert ition sur le ( oclion. In f I 17S I 

9 Dissertation sur Ic Lin de Sibciit , in tol 178<) 

10 lliDbcrtation bux la 1 auiio ,^es Mojens tie la prendre, in 
fbi nw 

II Dissertation Mir le 1 irigc de la Snie, in ft 1 17'JZ 

12. Manuel 1 able il et Stemutatoire des Plantes, ou 1 rated 
des PKnltb qul soiit propria k f lire ^tt rnuer, aiec la Afanidrc 
de niltiver Ic libic, de k prdjmrcr, ct dc jugcr de ses lo is 
Effctbilansla Noti^td, in S\u 1701 

13 Manuel remtorial des Plantes, in 8vo 1700. 

14 Manuil Vdtdrln-Ure des Pknlcs, In Hvo 17')^. 

1 3 Memoire sur le Hid dc 'sinyrnc, sur le Hid de Turatile, le 
Millet d'Africiue, et la Poherbe dAlysBlnle, Planteb Aliincn 
taircb pour I Homme , In Hvo 182 1. 

16 Mdniolre sur la Manldre dc former des Pralnet Nitu 
relics, in 8 to. 1803. ^ 

1760 Turbillyy louts Ffan<;ws Henn de Menofty 
Marquig dc, a prbprietor in Anjou, who liad been 
in the army, but who retired to his estates and 
broke up and improve^ll a number of acres, of which 
he piiblished an account, well known at that time 
in England. Artlrur Young, when Ih France in 


1787, was anxious to v»K the Marquis , but after, 
with dillicultv, hiidiiig out the estate of lurbilly, 
he found thi Marquis had died in 177o. having 
ruined himbt If by establishing a jxittcry There is 
a very interesting account ot this visit iii iuuttg’s 
Toury iiart I p < t seq 

1 AlJinoiic sur les tldfricheniciis, in 1 2mo 

2 Pratique ikh ' fticlitimns Paris, in 1 Znio 1701. 

17bJ Gki//o/, Julun Jean Jatquts 

Disi o\4b sur ich Hrani hes d Agricultiure its plus vvantageuses 
a la Province tit Nun I itdir 

J761 Acr/pt Iglisi, Louts Josipk Ihlhpittt de, 
an ufheer in the army 

1 I \m moitm, ou 1. iirps complct des IVlniipfs dc PAgri • 
culture, &r 8 \oK in S\< 

2 Houssolc Xuroiiorniqiic, ou Ic Guide ilts Laboiireurs, in 
8 VO 17 Ij2 

a 17(iJ Di^plaie^y I ament Ptnoist 

1 Fr6serv uirtonlre I 4griiiininit ,im 1 Agriculture rdtluitt H 
srs vrals Ik-ini l|ica Paris in 12niti 

i llistuin fit I Igruullurcltiii tmie, extraite di 1 Hlstoire 
Natunlli dc Flint, uvec den Eclaire luciiiens ct den llenlllrqucs. 
IZiiio 171 '• 

1762 Desponimuts 

1 Irtdc scnrl hir prt>m| ten ent par lAgiiciilturc Fans, 
iZmo 

1762 T afgillCy Clttmnt, ailvooatc, and member 
of scitrnl soLictKS 

1 Menu ire sur Ics Moicns dc multiplier ailment kn 
Fiimicrs dans It I'ltsd Vunih 

2 bsvil kur 1 IJistuirc iiatunlle de la 'laii|ic , ^nr Itn d f- 
fiitns Aloyciib qii on lent cmi lover pour li ditruut in 
lltx hclli , in 1 2mi>, lig 1 7T 8 

1762 L’/' tang de ia-Salley Simon Philibert dry of 
Rhotms, a lawyer 

Des Prut ts irtifit idles, ou M i>ens dc pirfcrtloiiner 1 A^rl 
culture daiib tmtis bs 1 rovlmt-s tk Iiinte. surtout en 
Chiinps/,tic j irl 1 nrrettcnil k Hinouiclkmcntdcl Eiigram 
ivcL un Iraildsiir liCultiiro tli It i J/imi, du<l ri^lli , it du 
Ssiufuin,ct unc IHskcrtsUon sui 1 Export ition tin Hk Paris 


. 176.1 IJai the z dt V/Jt mot ttires, an olH( er, srere- 
firy of embassy, and membef of various societies 

Alt irioiri'S d \|i,iiculture, iSce Hvo 

1761 /DzictW, .1 physuim of Tours * 

Atnlvw ihinijqut dos Itiicb di I*! 1 rovliiA dc Tourainf, ' 
tits ililli rtns >ngrais propres b li^s aindioicr, ct dis Soiiieiitca 
coiivin il It'S il cliiquL P s| c c dc icm *Juurk Sin 

176.1 / lanqoisy A/r/iofas, do Ntulch^tcaii, mrm. 
ber of the Institute, the Senate, Aq , a distinguished 
member of the Tans Agntullurdl Society, and 
uHhor of imnu roiis puptrii in the ir memoirs 
1 \ vlb aux ( ultiTitPurc 1 1 1’ropnt toires d»* Troupiaux, sur 

I \ m6lit ration dis I amisi Purls 8in in til # 

/ tssai sur Iw ATojciis dc tirer k T'lrti le j hi* nvan a 
t f'tux tic 1 JSipioitatloii dun Dointlnc bomi ou Sjstime 
(I Vpiciilture p Hirks uLtifi I roprlttHiiics. Niutch&rcdu Hvo. 

17 >0 

3 bss-ii sur It Ni'tos ittf »t Ics ATojensdef In pnlrerdiui 
1 Instriution pul liqiie I > nstigiuinent di I Igri iillurc, hi ii 
laStH Ktt* d Agnculturi lit la Stiiu, i<ii 8vt ISUz 

4 llaip rt sur le Piriccti nncintiit dcs ( liirriies, tajtilla 
Sot letd 1 ibre d A|.,rlculture du Dt p irtcinenl tU Ja Seine. 1 arts, 
Svo 

^ 3 TWp^loire unlvciscl ct raihuitntf d \grlcultuTO Fnrii, 

1763 Pi i^fontaxm 

Afalson Rustitjuf *1 1 Usage dcs Hal Ifans dt |a Pirtu dc la 
Fi mcc cquin ixialc, it nnuc sons Ic Norn dc < aynini Hvo 

176 J rhniat An offnir ot the rojsil fortbts, 
author of some tracts on gardemiig 
Insti uctioiiB funilicrts en liriiie iJ Intictitn sur Its prin 
Cl) luxUbjct!) qul cuntiriiciit la ruUurc des Terres 1 W 18 
IZmo 

176^ IJtitrandy Fliey a rlergvman at Oilic, in 
Switzerland, and member of various societies. 

1 J mitd tk I'lrrlgatloii tics Frts 1 2mo 

2 Ekmens d \gricullure, foiidds sur los Fails e( les llal- 
sniiiuiiiciis, a 1 l/siLe du 1 cuple do la CampaiiTic bvu. 
1771 

1764 III t ft andy Jean, brother of Elie B 

Dp I E. 1 U relauvtniL-nt a 1 Economic Hustique, ou Tralt6 tie 
1 Irrigation dcs Prt 8 f ions, 12mo 

1764 Duponty of Veinouns, formerly a member 
of the constituent assembly 
J Letlre sur la Ditrerence qui se trouve entre la Orondc ct 
la Petite Culture Soihsons, Hvo 
2 JounnI d A gri< ulture, &c Hvo 1766 
nu'i Chamhtayy I ow/v. Marquis de, an amateur 
aimic growl rand cidinst 
L 4it de cultlvc'T In Foinmiers, les Poirieni, et de faire les 
Cidrcs, scion I Usage de Normandie 1* itIb, 1 Zmo 
17<»5 Sarciy-de-btUterct, an ofllccr intjicansy, 
and gcntilhomme servant ” of the kAg 
1 Agriculture expdrimcntale 8 1 Usage des A^grlculteun, 
Femiiers, et ].aboureiir8. Faria, IZmo. 


17(i8 sirt ^deJa. J ertaney Louts, of Marseilles, 

1 nitd de la (Winte, ou Bochen hes sur tout cc qul a Kap. 
port k lettu Plante. Svo 

1768 Mart hand, Jean Henri 

lies Mlosscnioiu Chamiictm. 2 vols. yino. * ^ 

J768 Paitt auy Gutllaume Lohts Ten manoir de, of 
Sens, author of a work on bees 
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1769 Chanvallon^ a clci^yman 
M-uiui l den ( hainpst ou lle« ufll rlioM. iantructiF et amu 
ini dt tout u ijiii e t lo plus I till et le plus Ni^li vuiirc jioii 
yivie a\ei, Alsance et \|p-t.iu«iu k la Canipane Fun* 
1 / no ‘ ^ 

17(>9 U n txe 

i ssnl bur le tiaras ou Ltamon des Moyens proiiroH imu 
itiljir, diriKcr et fairt prosui rer lea Jiiraa huivi iluii 
MliIiuiIi. la ilo do bicn examiner lea ( htv luxque I jiit \eu 
aLlit«ter Hvo, llg 

1 / ljf» JiiffnuU dt V hh , of ( rest, in Danphf iv 

AIiTniolrt hur la Culture de 1 LbparcetlCj ou Siunfoin 1 arls 
b'ro 

1769 Suun 

1 ’Vfiiinoirt It Tournil dOlservatc .ur Ics M non 

, . e cl n uv 1 1 Ml 

1 1 lluili , It I ir I lfi\i.ii 

d imcsii [ill, -ivt i JMai de 1 1 j, ir u t 
_ - uii I'irn., lino 

I Mli sur llvits|.< On tru tunsen ferr ui \r|. It 

K s i fine ) mlr It t ] tut- Mi n dt 1 Ll n mie dts ton 
i uitiLPs, Svn IWM 

177<i Aniiat, [f /■’ , rniusionTry at Ptkm 

KefltAi > iH Mir 1 \gri iiltiirc it mit leiix ipil sy n n 
tir ca lit li lo(,e dc 1 1 \ ille dt M iik It i et di ih I \ i 
pit? lie con piiO pir Kii i fiOnj,, 1 in] treir ilt 111 lime « 

1 1 1 irt irit, ntliulli. 11111 re^n mt tr i lint en I rnn iis p 
1’ Aiiiiot (t ] III lit II ir M IlttiUifnie MtiiilitiUl V 1 1< 
Uivdt des Iiiv ri| tloim et Utiles IxjtirtSi ct I rift, cui 
A 1 u,nes llrentilts mi I lltgt Ko ilo 1 ifis, S\o ( tt 
outriigc lat L until V sous ] lus d uii raj port 

177u /i aunit, 4iUomi, in tininint I rtiich che- 
mist, WTs born at Smlis, 17..S , diul ISOj 
Mt in lire sur les Vrgiles ou, Kis lien lies stir liNiture dt 
Jtrrl^lls 1 lu ]rj)resli 1 Vj,ri uUure et sur It Mitnade 
fi.rt User t tllta qui m iit 'at^rlli 1 aris, hvo 
1/70 JiiCM 

I'n \tlopt 1 1 I inoinl |U( lu Svst^mo g <i il 1 I rot m o 
rusliquc I inlt 1 1 It le mi lit iris 1 1 iti jues j oui Krlili i r U 
itiiea lit iistri itiu i dts (ii till It pir qiitl|Ut Mtm 
bn s (U 1 1 SoLKlL d V^ri ulturt de Uernt ^ \tnl ui, 10 lols 
8v 1 

1770 ItiZHit horn in T yons, 17J4, ami 

killid tlKreon tht Stpttmbtr 1793, during tl)6 
sipgi. ot tti It ( ity, by a bombshell, wlmh buried Ins 
fchi tdiiil rein tins in the ruins ol the aptrtinuU 
< wlmh he oa iipitd , he began hih*ciritr is nn 
author, by wntiiig m the lounui/ di I*/tt/siqu a 
d Hut we Natutiiii, ol wlm h (rTuthur Digoty iv is 
ubtor He ncKtuK upu <1 Ininsi It with his 
ttnal or Itwal ihitnmniy^ the woik by wlmh 
he la (hufly knovin Ht cultivittd t turn mar 
Ik/ii Its, wlm It Vrthur \oung went to scewhenon 
Ins tour iiijl rinto in 17'17, but tlu Abb< Ind lett 
^toii Huount ot the Ihshop of Ik/iferts, who kept a 
unstress somewhere luar, 

niodiously visiting her, j-ot a ro id made i< ross the 
firm it tht (Impulse of the pros mot fins oeia 
noiitd iquarrtl betwteu the Vlibniid thellishop, 
wlmh eiultd in the foi me r being ohlij,otl to^iit his 
firm Iho \bbe, liKt all other nun who de] art 
iroin ( oinmon pi u tict s, w is lool ( d on as a f im iful 
and wild cultivator , and, bcctusc lu pued his stables 
and tow houses, it w is reported by Ins ne ghbours 
that he paxed Ins vincjanl He wrote a great 
m my works, ilnefly on agritulture 
I I Vrt du Ml 1 1 ] iseur txiriit du Ti uriml dOlsery 
Hi ins sur It I liisi }ue, iiliini 
y I r iitt do la iiif,illi urt Al-inn re de f uUirtr la N ntUc et 
k tol 1 , tldin extni i une Jlii k IM] nulltt de nn manii 
V Use ( » i(it t Mit St 11 tldeui dt sngr nl It 1* in , in N\ 1 / 7 | 

T ( mrs ( omplet d AKntiiltun J hi n jut., Trat pic 
rtonnmiqiie cu nu Dictl mu urt uiiisirsel tl Agntultuit 
l^^oU In U) 17 JG 

1773 lit eon f (tafnt I Iiopold Chayhi Am y i 
Iitiuh mistt I me ous w liter, was born it lit ton e 
piunt, 171b , died at IMns ITsi he hid a git it turn 
lor N ituial History, andaasistcd ItuHun in thelattei 
vohmus ot his great work 
1 T e Systinit de 1\ ttrtiliaUion, Svn 
2 ( nuchisiiie d t^ri ultuit, i u llililiotiujtluo d s Oens de 
In ( iiiipi], it 17/1 liino 

177 i Fiothtt 

I. \rt dt flrtillsir los Tcrros, (t dt. preservtr dt Is Ctl^e, 
comm Ml^pient et h ihii dt Irais, Its Arlirtu it /irlrlss s i», 
Its \ ignes, All MtTthndt d Education iiationslt tt i attn ulien. 
r iritk 5 vjIb in 8vo 

1774 Ltrougt , a friar of the order of (. itcaux, in 
the abbey of frisay 

r'riminesiU ( ultlvatiur, ou Essii aur laf ulture lesrhsrnps, 
'to avec un 4' \bT^f,t dts M iladlcs dt-sf idtiiaticurs, de 
limt Besu lux, ot de$ Ktiiitdcs » lur It s guenr 2 vola in limo 

1778. BitUtai rf, die d at Pans in 1793 

AvlceptoUigle Framaive ou Trsltd genrirsl de lotiles les 
liases dont on peat ne servlr, pour prtndre lea (llstaux qui sont 
cn Franet Paris, In 1 imo 


17"9 AnuUhon, Hulurt Pascaty^ Iib*'arian in 
Pans, and member of the legion of irdnour 
Tinimal tPAjVit ulture, &r depuis lanner 1770, Jiisqu'en 
IXotmbre, 17 m Paris. I'ivols In limo 

1779 Afaupt^f v^let de chambre to the qnetn of 
Louia XVI 


1 L Alt de la Vig^, contenant une nouvelle Afdthode dco 
itumlwie de eultivcr la Vlgnc In Rx o 

2 Axiii bux la V i^ne, Its \ inx tt les 1 trrts In Svo |7SC 


1 Almannch, ou Manutl dea Vignerons de tout Ics Pbxs 
Pans, 111 Kvo 17S0 

178<) Bouthu r, ailvocatc at Vienne in Daiiphitfy 

1 1 1 itnyen h I x ( anqiaEne, ou fit^punM. a la^iiistion quclltes 
Hont Its CoiinalMdntei Netessairta n un l^rupriitaire qui fait 
valnir son HI n pour xixre a la < ainpagne dune M mi^re 
utile |j(ur lui Lt l42H Paysaus qui I envir aiuent , dans ie ( as 
ou les Iroprittairts ne deintiircfit )Kilut dans leurs Buns, 
mullts hiriuiit tig dement Its 1 oiin-xissaifCes Nectasairea pour 
«|Tit lest ures, uuUpendamiiK nt di leura augusles tuiictiona, 
] ucxciit etre utiles a Itum 1 iruisbieia Geneve, lu Svu 

17f|' topimaUy tbhd 

Ornaliotrophie trtihtielle Faria, In l2ino avec lig • 
17SU Midltty Rubut Anri/t;, author of various 
worka on gtrdt iiing and rural sub cits 
Ir, s Lit mntaiied \(,ri ulture, Aii Pins Irilimo in nl 
1/Hl Patmuituiy Intot/u Augustm , boniPJ?, 
Tt Montdiditr, in ‘the diiiartintnt of I,a Somme, 
om ot the most distinguished chcuubtfl and i ireful 
philosoplii rs w lilt h h ive appe ircd in 1 ram e , luthor 
of I git It iiumbLr ot works, and tooptritor in 
m my otlit ra, as tin innaU^ dt Chtmtiy Souoitiu 
t >tn X if J / irutfiin he is m lyor of 1 iiglm n, and 
hts 1 smill giidtii fhcri, baiil by ioint to be more 
II Illy stoi I td xxith r rt plints than my otlnr in 
J uropt of its size (Sc». J nit/t of (Maid p 111'*) 

1 lu h,i he iir It's V t|i,t t lu Sjiirrissms ]! dans Its 
Itiis d ^Di etti, ] tiixLiit rtii pi itti Its, ^.limtiis Onlin uie> 


I I I snr Ics Moyens do rtndn. Ii HU' Mouthtttf 

irojr I n Ini] ry 1"N1 

r li f nstri it ( ii tl Its ties HItfs lU 1 ur 
jilt Hcrieiiix III Svo 1"S 

Memo It sur Its S iiiiiilli’s 17 10 
7 Mt III sur 1 1 \ It irt It It M mil re dts Lngii R 17JI 
k M n lit ur It-. 1 1 ti rts 

* fr ut sur I 1 Him d Iiiii,inS\i I l> 

10 \vis sur la ( ulture tt Us I ij,es d ^ Poiiuiics dt Iciie, 
in Svo 

II 1 r t oT ilu Mt s, In 1 ’mo 

I7S... B I tbit If, cngimtr to I ouis \VI 
I I Me ai I lUL T] 1 1 pi p HIT Arts i x M in ifi t ins h 1 Ig 

ri Jart tt 1 1 1 ( m m I in , i v I 1m nnd in Itr lu, 

17SJ C/tdtt di lauv, inlome ibuiSy a distin. 
guishtd \ itiiot, founder ot \ inoiis iMt ful nistitu. 
tions, md luthor of many jirojtds for the jiublic 
idx uitigi.wlmh h ivcbctiu irricl into tflt'twith 
smicss author of, and to opinlor in, miny cco. 
nomitil piililuatioiis 

1 Vvis ur Its lilts i,t rmc s in Hvo 

2 Hdh tltq t d-s P I ii/iiirLS rurTux T urml dE ono 
mit lliu III tt 1) 11 1 st pit jar unt s > ntt dt Sixaiis it dc 
Pro] ntl ures 

I7S-' Pirmentu r, Dtyeux, and otlurs See 1781 
Hill tl f III 1 hv 1 lit 1 pit 1 trn lM,etTiiu mte, 
a llsij,* (Is Vil-s It il < 1111] I/, ts (1 in , puLlshtd 
motuhlyi liiii fs \oU 1 1 IS 1 

17S4 Dumont y (ovntU of Boulogne, where he 
cultix itts his oxvn istito%f (oursd, irid li is pub 
lislud a UHtul gtrdtiiJiig work il hcul oJ (jutd 
p 1121 A 1) ISi.) 

M I IKS <1 r 1 Vi.r ill lu du H il nm s el d « ( anions 
ariti lies VO sms Jionlngne iq Svo 

178 1 Lhabi i /, Phdtpjn , iiisja tfor gtiicral ot veto- 
unary bth lols, tnd member ol tht lt},i m of liniiuur 

1 In'Oruiti n Mir It Mauitrt dt londuirt tl ^luvirntr les 
Vot Ill'S I atutres, in hvi 

2 Vll^nu n du J.aiit di \ t lit, difsUiite sous it N un dc LtII 
111 In Svo ISO I 

T U une AlU ition du I t t dc \ \ h , \i P w s, in Svo 
ISO*’ 

ITSit Siivuiriy B Di 

Iiislrutt Ml Mil It Manitro dc ciKilln lesFii illrr di's Vrlntt, 

J s tonstrvtr ct dt Itsili 1 1 r A maiiri.r aiix Jksti lux, jub 
) ir Oidn dll Kni In Svo 
1/S7 Ann rutr, t phvsu laii it Montpelier 

1 Mtirio re sur.ies 11 les d Ttinte i la Tl tun dpsPr68, deT 
Chaims, dts i^nls, tl di s Itiiii -v Ho s I ris, iiNvi 

2 Mtiii in suT li NtctKiii it Us Mumih d iinthorcr 
1 \gritulturt diTba le Dibtii l dt Aloiil] tllitr, Vviguon, Ac Jn 


17S7 Bto7/sflnmf,Ptt ir Matu fw/^wx/e, member 
of the kgi lativc 'isscmblj, ot the commission of 
monumiiit<«, and author ot a mi nlur of jitptrs m 
the Memoirs of the Puis Agricultural Society 
1 Tniut niFTl fu Onlcndner k 1 1/sage des ( ultivateurs. 
WM, 2 vols in 1 irno 

5f Ptudle dll ( ullivaleur 8 voU in 4to 178S 
1789 Utquoty Bfi mac/iry Ot Khcims, insx>cctor of 
manufactures and oommerte 
X Ami du CullivatiniV ou F asals sur les Moyens d amt liorer 
en 1 r ince la < ondit on des 1 abourtiirs, des Journalicrs, dea 
nnmes de ptine, vivnnt dans |pa Cam]Ht,pies, ct celle de lours 
•mmes et dt Uurs Enfaiyi P tris, 2 vols. In Svo 
17b9 J'at ermcy de Fnttllry P C , bom at Bresse, 
and condemned to die by the revolutionary tribunal 
at Lyons in 1794, a zealous agriculturist, and much 
re'ipei ted 

1 m»ervations, Expdrlmecs et Mdm«ircs sur 1 Agiinillure, 
-.TUT lesrnut"! vie U Mortality du Pedason dam lis LtiUiia 
Lxuns, lu kxo, fig 
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Book I. FRENfH WORKS ON AOBICULTURE. 


3 ObnervAtioiM ror lea Btanoii Kvo 179S. 

3 0 uVribd ARrkulturpilvVnUniit. l>i.nlllc, trolu6mc(t cltT 
DiVTL Pwtie, Memoim vt ) x)tt.ri«iucA sur I tt 

I iiiiculKrtfiiieiit iiur In ( ulturc tt rA'ii'^liuratiwii tit's Iirreit, 
It lKu(.thenHnil «t la Culture ilexjKt'tncs tt dex AlaraUj liCul 
turt tt 1 Uhi^ tlu Marais, &.c Kvo IShH 

17'^K) LoitCf in, a uriobt of the oratory, autlior of 
some inet€|proloncar tracts 
1 J/tcoi^a ilcnirnialires d'Aifnciilture, pnr Detnandfs ct pft* 
nepwtses, b. I’lfsa^ (lea bnfans, avet uiie ^tiite de ^uextipiia 
girl \sptfUlrurtf 12mo * ■ 

i ( iicthisine h I’UgiKe dca llalutana di li Camp i^e, sur 
U-, I auiquels It ur biiiii tt Itur Vit sont LX|iO!it'«, dct 

17‘H» Duhott^J By authoi of an interesting me- 
nioir on t^ic hay torks made ol I he toikcd braiit hti 
oi (h( nettle tree in coiriinoii i^se iii the south o 
trance 

Feiiillt d tp-iculturc, d Fionomit, Uiirile at llomestipu, 

I I i^i dc'i 1 r priLtains, ^lc lio 
17">0 Moytty Itunm 

l\I nj 

l-s lirriii ik. it iiidug, ^ niui) ikt nt ciuk dt. I 
I h nil) a^m Svo 

r<‘U Afu ///( t r,n{ louloui 

OI s«>r\ alums dt li SotiLld d Iprl ulturc sur la O u-stloii 
s i>kiitt,pi mosii.) irlet iniU d S)i,nLuliun ctdi t Tiiiutn 
d 1 Assirnbfui Namnde 1 I s ig d**! O u dm •> (uufjislf 

I t il utik ou lu n au I'n f,ri rtc l' \t,nt i liuit ? S\ > 

17'M 1 amot^u >u Mah sht i in ( hi i tn a Cut/, 

launiiy i btatcbinin, born it l*aris, 17^1, guillotined 
17*il lit was (stcinud a jutriot, a nitn ot turret 
morals nid tlig uit t iste 

Idiis d uu \|^ii ul ur 1 alri itc siir 1c Tlitriilununt dcs 
lints intulli h s il nil ns i iinius s us Ic Ni 
li dis (i 11114 Its, (, tiiib , I nthts. Nil b\o 

J7‘»J Baiiht 

Instnut iis ur ti I'hnt t > i, 1 1 t tiKiio, et ItKicc 

II Ml I in S\o V trill I 111 II ti 111 111* 1 n li h 

17‘il iiHs/ I, Ihuii iA , piolessor ol agri- 

tiiUuri itul (umnui c in tht < t iiti tl si liools he 
his piul gn it ittdition to tht Mtriiio bitnl 
sbuji, ind the Aiif,ori > iiuly ot goat, ot whith 
gou inniint h is put i 1 irgi stoi k undi r Ins rau 
1 Vs s nix ( iiltiv iiiur , s r I it iiltiir du I I 'ic cn I r ii it. 

1 III III e p ir II 'soiiLU It )> lie d < ultiiii 1 mis, ir 
Sv 

J Jumnild \|,ruii1liiu il(si(,( desIfilJiins klit iin 
1 -^iii bvt 17 M 

1 \mnli il 1 ^Krl itllurc I i iii i c pirtlM 1 sur mil 
H IS 1 4 I timl frg aiinii illy, iiiiuuuin i, now (H >0) to giMr i 
m luincs Sio 

4 Insirnclioii sitr les AtoMiis d« dCtruiie ks Ksis di 
( h iiii| s ( t Us Mul its I uLIkc I ir tlrdic du ’Miiustrc dc 1 lu 
tint 111 Sv 

0 MCifioiu sur 1 Iiiipoitition \ Iiinie lUsflitvrts u 
d Ihivitt 11 hi nun Sv jp 1 us ISl ) 

17')J ioiu/t i< auxy liaiKyOi\y iu arihitcct, but 
more ottupnd as in iiitlioi 

1 \Tib Ul tun 111 rill &i 1 ins, inSvu 

( < ur (1 All InliiUirL Jvui it lialiqui, &r Svo, ivio 
1 unri f ) ' 

Lts 1 iiiursdi moil Icsiii 1* Igiiiulturc, 17 !"> 

^ 1 Mill Ill'll II injictiul dws Iritis uurs 1 in , m liino 

> Noi VI III fraiti d i i n ii le Hu sli Svo 
I lies II uvillis ItviMios, dc iL (pii Jes coiistiluc lonnos 
cl tils SlIullTis Sv 1 ISO 

7 Dis ntuvi Iis iJisi sili os *l ( on Ini lion, iks I u m 
derus. It dus Moynib ill iiiiini]liii lis t iisuis, ivn U Ma 

I l£ip 1 1 II vtr ks (list oils, N(i ISO 

8 !< >k d' \r«hiti>«tiiie lluTilc I yons, in Sv , an iv 
‘I 1 i Fir me Tii Ho 

to Ni iivLiux Mill di 1 c rr issLs snllika cl dumb m, rt qiii 
dis] iMsciil di < ette Fn t ision ik M itiri me ipi ii y ciupl nc 
() Israel uiilc li ti Us los 1 ] mill) ilcimiitaiix \TihiUrls, 

iiiiurs Ma .oils, ct tons 1 lo) riOlMris, l{,cns, U 1 inmeis 
8v> ISOj 

U InlL lie I’m ion 1 i i dis llomiins, Ai Jrxlti* qiii 

II dipit lih Oiiilitfrs d<>s Firns piopns au ill, les i-nduits, 

V-i 1 1 iiti sur jos JMinnfsi tnros 1 1 lt% M i sons dt ( mipifpie 
J raittf ipii ensikiii K nmivom I’lsi , li M miere d«* le fatu Jots 
iks Phues, di-s Ncikos i I des Frnn s Svo 

17‘*4 BtlutiyA V Jtiiiriint At, ’n-cngineer, for- 
merly 111 the strtife of IIoll ml and I'ussia , he has 
wntUn ilbo on inihtary subjects 
Mbiiii ro sur Iis Afcvoiis it» piivtini a li ulus emnde Per 
fci tioii di^ 1 1 c ulturc el ik la Sa]ipiavs on di-g J it hires Svo 
17‘rt Butiand, inspector general ot toads ami 
bridgt s 

Avis linpoitinl sur IM rotmmu P Iilkiii it Itiinli disFsvs 
lie Meni igncs, pt sur la ( aiisc tt Ic"i PirtCs Progn s-sivcb dc’i 
lornng, iV Pang, In 9vo * 

179+ / ontithii d, Ji an 1 1 anqots dt , ot Lorrain 

Pilni iDiS r iisonn6s d Agitrnlturp, im I AKrlciilture denioi 
nei p ir lea Principts do le t himii h i mom qiii d apiea log lih 
horvntions di plusleiirs Sxviins OuvTaj,p trniliiir en >nin(,iiig, 
Kur 11 \ orgion 1 aline tk Join (lOtisihMk Vsloilug dc biock 
holm Parl^ an II 

1791- Huxatdy Jean veteiinar\ surgeon 

of Pans, and member of sivciail societies , Madame 
Hurard is the priiuipal agfitultural bookseller of 
Pans, as (larding was of lAindon 

1 bnai xur les Maladies qul aflectent le« Vaebes laili+res deg 
+ nvircMisik Pans Svo _ 

2 Lomte rendu \ I'inalltut di ItVi nfe dos launeg, ot de Itil 
ll^tos du 1 rouiicaii Na^nal dc Ramliouillot, faitit cn iiriirial, 
an lx 4io ISOl 

" f omto rendu H la Classe des *’tkn<'Ps, Maihcmniiqucg ol 
l‘ji,-siqueb, dc rinstitut i«^tiuiial dcb \mcllGiaUang qui gel ml 

4 I 


dans I'f Pdillssompnt Rural iW RamlKMullel, rt prlnchialeinent 
dc ccite di HetPS lx I nine ct de la \'c»lc qui a lu Inu lo /6 
pioinal, an xi tio 1SU3 • 

179i Pi ^audeav^Lhemillu Eugene 

Ill's 1-lalis lonsiddti^es ciunmo FIAturcg, do lours Avantagpi, 
etdosMo Ills ill tes oliteiiir Mvo 

179 > t c/s, Jacques Martin, member of the Inatu 
tutc, ot the 1’ s agricultural society, Re 

1 Aunuairt du i uluvalcur, ou Repertoire nniverscl tl Agrl. 
ciiltun 0 4to 

2 Avis sur In IWc tes des ariins, piibllik par k t miscil d* 
Aforioultun du Mlnistin do I’lutcikUT Paris, n Svo an vi 

1 Instill t iHi biir Its I Pits des liuinilatiuiis it Iklxnslomona 
iks Rlwcris, tv Uivemint lUx Iriims, inx Kiiollig dc 1 uins 
bvu 1802 • 

1797 Ot/btit, rraiitfOtt Ililnin , born atChattlle 
rnult, in 171/ , died at Si lUlifonso, near Madrid, 
in JSOO, whin in •‘Cinh ot a Hoik of inerinod , a 
imn of gnat real tor ignculture 

I Instniili II hur Us Mo i iii h s plus pwpm k A.SMiror In 
I Tl p 4 111 11 ills iku s 1 1 V 111 lie K \ci d I s)t i).ni , 1 1 la < on- 
siiviii III dc (ifti Rill dins liutc hi 1 urcti publ dk par la 
C Jiisiil d V|,riiultvri. Kvo 

t Mttii n surliiiuti du rruU)ii'iii Ndtliii i d< It mil mil 
kt, la ViiKi ik SIS 1 lines il di scs PioduiMong disiHiiiiblvg. 

If liJ7 

t Rcilur his sur Its Fspi is di IriTltg irtUivlciki qu on 
pint lultivir me k ) lus d \vaiilacc cii Iraiui Pins, In 
li!n I r<JI 

1/ IS Bai/it Mai/iot'^y of Mitr, who flllotl \arioiia 
civil oiheta, and was a grand ohiccr of llie* legion ot 
honour 

1 < uliuicdu Pit lie, dc la I u/init, etdu Sainfoin Met/, 
Infivo * 

^ i 1 Hiilii s( des ( iiltivitf iirs , on Diilncius cntri Renin 
mill 1 tlur cl Ri liiul J ri fli , J lU uriiiiH, sur In C ulturc du 
liilli,d< In J u/iii I , tl dll S iinfoin Nvu 1805 


17*1*1 7 as/, yi ic, ( /im A s Philt/iCi t dc, membt r of 
tdiious literary, pliiliisophual, and agricMltural mi. 
cuticb, an active patriot, and eealuiib philaiithro. 
pi"! 

/ 1 1 Mitc d« RArcs h I lined Fspi^nc laurVoygROT, h 1 imie, 

U 1 irage,||Mt ouiii iTiv dig 1 atiios, list auscsqiii doiini nt la 
1 iiiosso JtiKj Alius Auquil 1 11 i)( iitc I Mlsfuriqiic dc^ Voviges 
1 1C fi nt les Mnhtpns di » 11 mi his In Khfino, it mix du Kov - 
luim dt NIi)kN, l()rkuii,lo suiit jlUnt Aruil du frou • 
pcuidv Kind uillt t, 1 1 Us Muvii A dc jirupa^ir ct ilc cuiisir" 
ver 1 1 liui F I icriok dans t uti <n I im ii* 8vi> 

2 II St 111 dc I II tiixlii t n (tih M( utonb 1 1 line lint d'l s 
pil,ncdins ksdivirs Ititsdi IJ-iirtit tt au Ca|Mk l<uniie> 

1 piru i I tat attuildi tes Vnmiai X *ditI4untos MnniAret 
d )iit iilisekvt II V V ml iM '< qu I n letlrint I Icritiilturi, lea 
1 il ri iu<s,ct Ic C I II n ir i ^v 1 In Svt iSOi 
1 Miiiiuiros gnr tliilirciisl uinis d bioii nilc Kuroli Pvu, 
in \ii • 

I l>ii f otoiiniir It de ga ( ulturc, ou lia td sur le diverse# 

L 1 1 os dc ( I tnnnii rt, ur 1 1 1 t»^lblllCt ct Ics Moji iis iP iccli> 
mitir <ct Ailu tc in Irami, sur si ( iiUiirc dans ditldreris 
1 IS ) Il inp d ITU nt d mg U Mi li de I 1* uu ut, 1 1 sur log Pro 
piutcs tt I s \v III ),isl (I mil IqiiiK InduslWtlg it ( uniiner* 

( tail V dll Coton Imis in Sv > avu I’lanch ISOS 

( Ikcti lido AJ 1 hmos,d InstiunicnSjtSit t mployes tlana 
Liiioinu, Rnrdc, 1) ii tsi qiu, tt Jiidii triali , d virdg let 
lbs in^ laits d ins divorsis I irtits dc 1 buropi 2\ols in 4lo. 
200 Vlniu li K nvci loxtc Pins, 18-0 

Hts) Ductmedu, a gicat bee master 
N III o sur It s i I UTlui^re , tt ur le M midrc de let nploiter t 
nv I I Vrt dvii ( I Oi r d Ills lollies It Prf)>iJtl(5g Ruinitg, pour 
nni-nii ntt r U (lu mute deg bncrius ct des L ombiuubles Isle of 

\ Jl It 8v I 

1899 /abiC • 

I sii sur li ilnorn des lorreng tldis Riviirpe, ccmli n^iit 
'es Moving lig tins similis dm iiniiVhir Its Havrif^tg, d'en 
Lliti ir le 1 It, It d en fai ilitcr la NavlK-itic i) Pans, In 4to 


JM)1 Ditt/if, of I'ouloiisp, Director ol forests, 
iiicmbir ot several sorifties In 1810, his Mole-‘ 
a/c/iLj had gone through nine editions {Jhblwg 
Aefonowwue, 317) 
y \rtdu riupiir Svo 

ISO] 1 acos/ty of Plal’-ancc, professor of Natural 
History at ( lermont (crrnrd, and afterwards of 
inorils at i'oiilouse 

Oucljiiis OUirviil ns comornant VA^ri uUiirc dans Ics 
Montapntsdu Iltii-ulmcnt du Puy dc Dome hvo 

IhOj Dun/ituton, Jt an louts Matte, liorn 1716i 
died 17*W, to opentor with BuHon in tlie loniMk' 
ilion of his ISntutnl Ilistmu “ Diifton," Mys tu- 
ner, “only listened to nis imagination, while 
Duibcntuii always dreaded the influence of that 
ficulty of his inlfid ” 

In trurtun IN ur los Pra|irittaires dc Troupcatix, i itc d'au 
'n.8 Oiivr q.os biir Ics Algulons 1 1 sur Ics Laincs A posttiu. 
muusswork. Svo • 

180*2 I t otnage de Ft vgt e, C Mtchcl F, s eteriiiary 
irofchsur of Allort, and author of many works on 
118 profcbsioii 

Iks ( honlllcs, des Avinnos, ct des Moyens d*lhnp4cher Icur 
(av igoh Pvih, ^ 

J80‘2 Ptetf tfC/tat li Sy of fJrneva, one of the con, 
.uctors of the Btb/totlnque Btttanntane 

1 riili (I Observations eonromant la Race des M«irlnai ^ 
kspoaDe k 1 ame uiperfine, ot log ( roiaon^s Kvo 

2 Quclqucs (-iitxioni i rnant 1 1 Rai c des jvfi^rlnas d JSfcpagna, 

I line hupirlini Ken^ve, in Hvu, fig an viil 

A fompinondi trots ( horrucs Svo, pp 128 avec pHnebe. 
lencvt, 

iM)y Ilam/iy F A , engineer of road* and bridges. 
'llHni Qujc hjdro vcgttule it Mctcorotogi^uLg uu Hcchercliet 
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STATISTICS OF AGRICULTURE. 


Part IV. 


•iir U« M ovrnn de rerr6«-, avec mot Forfite, ]a Force det Tempd* 
ra Hires «t la Iti^Kularitfe des Salaoiit par des I’lantations raiaon- 
iii?es vols.,ln Hvo. 

180,'} Depradt, 7)., arrhhtNhop orMttlines, almoner 
to N.ip. Konaixirtc at Warsaw, and since the rcstor- 
atioii vf the Bourbons, author of various political 
works, which have excited considerable intcrckt 

1. De I'Kt.it dc la Culture cti France, et de sob Amelior- 
ation!). 2 vuls in 8 VO 

2. Vo.vBjjc Aftronninique en Auvergne. Paris, 8vo. ^>28. 
18(K1. Dowches, Charles^ member of several so- 
cieties. 

1. Trnit4 dos I'r.'iirim ct du leurs IrrlgaUonN, in 8vo. 

. 2. AiwrC’n Gfenertil dw Fonts. 2 voK. m 8vo. .iii xnl. 

1803. Siru’ti/j Andtv Louts Ksprtt, ineinber ol seve- 
rnl societies. 

L'Agrirulture dn Midi, on Traits d'.'tgnculture nrnpre .lux 
]16)iirteiiieiia Meridiim.iiin, Ac 2 voU in l2mo. » 

1804. Jacqum, M E 

Inslnu tion^ Hur 1’Ki‘ononiie Itiirnle et Domesllc]u(. aiix llald- 
tana d^ ('niii|i ignes : pnliliec^ |inr la Siioii-re d’Atp-iLiilture du 
111 ii.'irn.Miieiit de) Dciix -.'Sevres. Kvo. 

Iso.'i Atf'oin, ineinber of the Agricultural Society 
of Ivre^. 

Mvinoire bur r.Arnelior.itioii dii Tronpi an de M^rmos'dde 
lilies li Lainr indigeii|.s (-lahli ii l.i .Alinidmi dc t'liivas, Dd- 
p.arieniont dc la I.oir**, et siir Its Prcigr^a d‘.\i'rKuttiirc daiiv 
re Doiri.uiic. In Svu. 

ISOj. Tot/ard, Cfuudt', member of various socie- 
ties, and who visited most parts of the Continent; 
iilliTwards a nursery man near Pans, and iinally 
a eorn-incrchant 

'I'r.iiti* dcs V'Ogi laux qui eompusent I'AgriciiItiire de I'Empirc 

Fri'iiKjaisL, A( I2iiin. 

1800 Jinffot, ineinlier of the Agricultural Society 
of the Seme 

1. Mtmoire ‘'iii les I’roiliiits dii Toiiinainhour, eomjMrts 
\\w cc'Ub. de*la J,iU/(.ri)e, et de iiliibieury llaciiieii Itrgununeuses. 

2 Aiin.ilm de I' ' nrc Fr.incaiso, rontenant des Oliser- 

vatioiii itdc8M6ii hur loulcs Ici Pailiesdc rAgricuL 

ture • ^ 

1806 l.ulha, Ch. J ^r 

Dfs I'fiiiries.irtiliiiLllis d Uti5 et d’llivcr . de la Noiinrllure 
f des DiClns, ut 4 Ils Aiiielior.itions dime Fifme dins Ics En- 
viruiis dcfteni^M. eilit. reiisiV* et lurisidcTaltlomciit aug- 
mcniK (ieiK'Ve, Sv«, pp ,'’i32 

1807 (iaqon Dviom , Mm ic A) tttnnde Jeanne 

Hietlonn.ilre Hural Uiiisonnis dans leiiuclon trouie le Detail 

des IM.mCt’s I’ri:servaiivej et Curative^ Uos M.iluUes dcs Bes- 
tlaiix. 

1807. Mot <7 de I’tndd^ peer of France, a propi ictor 
of a he.'iut if ully situated CbOite near Marly, in the 
fliLMglibiiuriKiod of Fans 

1 . jM ^ nnoire siir I'Kxiicti Parity des Lames M fiiniis do Fi nnce 
ct des L.iiiii s M{>rJnii^ il'hsp imie, siiivi de qtu Iqiu s Ki l.nn Issc- 
mens snr l.i vraie N'nlcui qiied. sr.nent avoir d.ais teComiiuicu 
k.. Laini'i Mfnnos Fr.iin.aisi S\u. 

2 lluelque^ tlbscrsations nrati.iui h sur la Thconc ilus Absole- 
mens I'ans, S\o 1S22. 

1. Kssal siir lest 'oust riii'tions UtiriIesKconon>iqnei,rontenant 
Iiiirs Plans, (Niniies, Eluvaluiiis, Dil.ills, ct Di'sis eMbli. .uix 
plus tills Pnx iinssible-. (Les Ikt.iils dc ('onarumons 1 1 Ddvis 
par .A L. I,ii)snii, Arililteite ] Palis, in lolio, i>p. lU. nvco 3b 
1 lam lies, IH'22 

J 807 7 ’> eifo V/, B< 'n vdtet. 

Mtmoire sur 1 1 Cnuse imiiW>dlate de la C.irie on Th irliondcs 
liles, (.t de pliisicurs .’intri.S) Maladies des Plantes, et sur Us J’rd- 
birvativesit, la Cane. Muntauban. 8vo 

1809. ( V//iW, Etienne^ member of tiic Museum of 
Toulouse, and of other soeu ties, author of various 
scii'iitific works on rural sulijcets 
Mi;moiru sur I'Ajoiir, ou (iciir-t Cpineux c(jnsidfT6 muh le 
TUiiporr de l''oi)rrnKe, dc r.VtnondcmeiU des Terns. .SU;riles,ct 
de SiqqiU'inent nu IJols. Paris, m 8vo. 

1812. Thovrit M. Andr^^ Le Chevalier de, profes- 
sor ol culture m the University of J‘aris; author of 
varion.s incmoirs on gardening and agriculture, in- 
serted in the French cncyclopa'dias, dutionanes, 
.ind pcrindiial works, and in the tiaiis.tctions of their 
learned botlies , an (‘xcellent man, ami esteemed 
one ol the Hrbt gardeners in Euroiie. He died in 
lHi.4. (Sec Enri/r. of Gatd p. 1117 ) 

IksiiTiption lie I’Kcoie d’Agruultuie Pratique du Museum 
d’Histoirc Nalnri'llr 4to 

IHlh Dr/aherfieri'et J B. R ^ incmbrc de plusicurs 
soco'tcs savnntes iiationales et ^trangires; ancicn 
pr<»fet. ' 

ITlbtolrc (le I'Agni'iilinre Franc^nke, considi''i7'>-d ms rcs Rap- 
ports avre lea L»ls, lw» rultes, Ics Ain iirs, et le Commeri'e ; pre- 
r6d6e d^ine ^otlce Mir TEmiilre Acs Gauli*set sur TAgriculturo 
dcs Amiens rarlN, hvo. 

J81<3 Bonnemaifi, a physician, member of several 
societies. 

0|jM>ivatinn8 8Ur I’Art ile f.iiro f elnrer et h tlcver la Volaille 
wns le Sei'ours de. Ponies, ou Ex.iiiien dm leases quI ont pu 
emptf her aiix divcrscs Tcnbitivcs qui ont f.iltOj cii Europe, 
pour Imiter los Egyptleiis. I’arls, In 8vo, piV.'3G. 

]81(>-1830. Anon. 

Jnr'rnal tPAgricuUure d’Fconomic Riiralc et des Mann- 
firtures du RoMf mq. dcs Paya-llas, Su'. Bruwels, 8vo, in 
monthly numbers. 

1816. Chnte/am, fe Vftevalier^ a cavalry ofTlccr. 
Jlldmolre snr les CbevHiix Arjbes ; Projet b-ndant h aiip- 
menter rt h aniellorer It's (’he>.iiix en France, Noti-s sur ka 
MKreutei lUcfU ^ui doii’cnt Ctre piik'rtfce il c« sujet, Ac. 


1817. Bornotf M. A., a notary at Savoisy. 

Pratique Haisonnte do la Culture du Trdfle et de Salnfidn. 
rnri), Svo, pp. 100. * 

1818. Auroutn^ Foulon, mayor of Semblan^ay. 

Ess.ii aur lus D£frlvhemen« des Landes, et le Des6chement 

des Marais Tours, pp. 40. 

1819. Peprotuet Baron Picot de^M. 

A bketch of the Agriculture of a District ioithe South of 
ll‘'a>ife. Translation with Notes. Svo. 

7819. VtUeneuvCy Comte Lpuis de. 

Evfiai d'un Manuel d'AKrlcultune, ou Eainibitlon duSjstime. 
de Ciif.ure siilvi fiendant 19 ans dans le Doinaine d’llanto-lve, 
i de (dartres, Ddporteinint du Tours. TouluusCi'Svo, 

pp. 90S. 

181.9. Yimsty A Pictot', Member of the Institute, 
and one ol the writers in ihvNouveau Cours d'Agn- 
ctilfurey „ 

1. Exiiindon Agnmomiciuc en Aiivcrgnc, principnieinent 
atix Knviruas dos Monk. d’Ot et ile Puy-oe-l)omo ; suivie de 
Jlechvrrlies sur PEtat, et I’lmporUmco des Irrigationb en 
1’r.ime. Paris, 8vo, pp. 2 IS. 

2. Consiikratioiis cdndrales partlculi^res sur la Jachirect 
sur Icb n‘.^<l leurs Uluycns d'arriver graduellement h sa Sum 
pression avw. Ic gr.iiul A vantages. Impriind par Oidre de la 
So. let^ Hoi.ile ei I'entrale d'AgriLuItnre. Paris, 8vo, pp. 220. 
ovec P aiichcb, 1822. 

1829 AudoutHy Mail 

Exposd du Prnjtt d’Eubllsseii"'nt d'onc Ferme experiinen- 
talc daiib ( ha<iue Dep irtomeiit du Royaume Pans, Svo, ]ip. 8- 

18'2() Crudy I Baton E. V B.y the translator of 
Tbaer’.s works from the German. 

El unomie dc PAgnculture. Geneve, 4to, |«p. 414. 

1820. Deslandes. 

Ekniens de rAgncuIluie et drt Sciences qui s’y r.ipportcnt, 
Ac. P.iris, 2 s<ils.A2iiio, pp bUO. 

1821. Oiitllituincy Ch. 

Instruinens nratoins, inventus, pprfeetnmn^s, ilessinds, et 
giavd-,. l*ar Cli. G. Faiib, oblong fulni, ]ip. 28. avix 12 
Pl.iiK lu-s. 

1821. LajonSy M. r/e, mayor of Atigat. 

Abreqe (.liiiiLnlairo d’Agru-ultiire Pratique, d’.'iin'^s les 
Priniijies de Ho/Icr, .'Vrthnr Young, IhibainU, Ate. . pnncipes 
appli<|ii6s ^ 1.1 Natuie du Sollcs Pyrenees, a ba Temperature, 
Ac. Toulouse, 8vt>, pp- asec iig. 

1822 Adavtsotiy Madame Afi/ac. 

La Maison du Ciimpagne. Paris, 3 vob- 12mo. pp. 1098. 

1822. FtatiecSy Atni‘. 

L' Vrt de la Stercoration, ou Ics la>isirs d’lin Agriiultiire 
ra.ticien n^tiri^ b In Canipignc, Mi'thixlo pour f.ibr'quer 
-le (luantitd mmu nse de Fiimicrs qui ilnreront 8 Ans, landis 
quo les Fiimiers ordinaires bunt dvapor6s dans deua annOes. 
Toiiloiisis 8\o, pp 48. 

1822. Mot oancs, Baron de. 

Kssai Mir les aloiens d’amtliorer PA prii ulturo on France, 
pnrticulidromenl dans liss Provimes les iritilns rlihiii, et nu- 
mmcnlen Koiilogne. Pans, 2 vols Hvo, jqi. 9.32. 

1822 Thu'tpy P. J (olKcier coniptable du di’pot 
royal d’etalons de .Strasbourg ) 

Mdiiioi e sur P.VniL'Iior.ition dcs I'hev.iiiv en Aknce, par le 
nnseincnt des Races ct TEdiu Jtlon, ct pnrticulidreinent sur le 
Moyensde les preserver dc la ('dciti^. Mi'inoire Cuuronni5, Stc. 
Slraslwuig, 4to, pp. 100. 1822 

1822 PoUirnaCy Comte Charles de 

ll.inport .111 Roi sur les Troupcaux de pure Rare, exnliquant 
s .Mollis ct li-s JkvoIopiidBicns dis nnuscaux Prmcipes 
d’Adnmiislr.itii)n jiratiqiids dans bons Etabllsbemiiit Rural de 
Calvados. 8io Ciien, 1S22. 

1823 Chapial, Comte, a distinguished chemist 

and stafebinan, who cultivates a coiibiderablc part 
of his own estate ' 

La riuiiiic ttppllqui^ a PAgriniltiiTe. Paris, 2 vols. fivo. 

182.3. BosCy Th , vice pi esideiit dc la Socit't^ d’ Agri- 
culture du I7entfi. 

1. Rapport Kur I’KmpIoi du Plfitre en Agrimltiire fait au 
Consell Ho\.il d'Agi iculiure. P.irls, Svo, pp. 108, 

2 Trnite ^I^mentiure de PhjAbiuc v&giitale appliqu^ k 
PAerii iilture. Paris, 1824. Svo, pp. 110 

1824. Dubot.'ty Lovts 

('ours . oinxdei et siinplifiii iP Agriculture et d'Economie Hu- 
ale et DoiiiesUqiic. Paris, fi vols. 12ino. 

1824—1830. Mathteu de Dombasley C J A. 

Annalrs Agriroli’S de Knvdie, ou Melanges d'Afpriciiltnre, 
l'Econoiidenirale,L( de la^glsIationAgrirole. rarls, 8vo, ."isnls. 

1824. DombhlUy C J A. Matthieu de. Directeur 
dc I'Etablissemcnt Agncolc cxcmplairc de Roville, 
&c, 8rc 

Calcndncr du Don Cultluteur, ou Manuel de I'Agnculteur 
Pratlclen. Paris. * 

1824. Mot tcmart-BoissCy le Baron dc. 

Recherches sur Icb difti5rentGb Bans des B£tcs k Laine de la 
Gr.inde Biet.igne, et particulierement sur la nouvelle Race de 
’ cuebtershire. Paris, ftvo. 

1824. PoIonceaUy M. 

Notice sur les CliOvrcs Asi.itiqucs k Duvet du Cachemere, et 
Kuruti premier KssaI ten td pour augmenko* leur Duvet, et lul 
donner des tlualitds nnuvellts, Ac. Paris, Svo. 

182.'>. T.a SociW q*'Agncidture de Pari*. 

Anniiairc de la Sucu^td Aoyole et Centrale dMgricullure, 
so. {Continued AltmtaHu.) „ t 

1825, Douette- Rirhardoly NicotaSy et redige par 
Richardot I'ain6, jugc doPaix ilVeri7, Dfpartement 
de la Marne. 

lie la Pratique de PAgricuIture ; ou Recueil, Ac. Paris, 

1 vol. Svo. 

1823. Legris. geometrical engineer. 

l.n Nnuvcik Mecbaniqiie AgrJcule, t<c. Paris, 8vo, deux 
■iiini lies. * 

182.> jyiibrvnJanty M. 

L’Ait dc fuLtiquer le Sucre de Beti/’raves. Paris, Svo. 
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Book I. GERM^^N WORKS ON AGRICULTURE. 


1825. Fcrussac, Baron rfr, conductor. 

Bulletin di» Sriencm Agrkcoles et Kcunomiquci. Piirltj 8 vd. 
Aluritlily Numbers. 

1825. Chabrol De Folvie, Comte dt\ councillor of 
and prelect of the Seine. 

SiAtlstique dis l*i%vliu'fn de Havone, d’Oneille. d’Acqiil, et 
de I'artie dv ^ Provuirc de Moiidovi, fcirniant I'ancient IM- 
)iarlumeiit de Montenotlo. Paris, t vuis. Itu, jilates. « 

1825 ChabontUd Duftiitmontf M., cultivator, j 
. Manuel Pratique dii Laboiircur. Paris, Y voU. 

11^25. Paym et Chevalier, MM. * 

Tr.ntc de la Pummu de Terre. Pans, Sfo. 

1825. Pmteux, senior butcher and syndic of the 
shambles of Pans. 

Heihutioni. sur l.i l^oiluction ct la Poimlation des fiestiaux 
eu Kraiu e. Pans, 8vo. • 

1828 Senac, M., and the Baron de Fct'ussac. 

Uulletiii dcs Sciences Aanculus ct Gcoiiomlques. Puns, 8vo, 
in Miinllily NuiiiIiltk. 

1828. (riibeit, H F, a distinguibhcd sgricultunst. 

Traid* de^ Pinirics artiliclelles ; ouJltdiercliessurlesKs- 
de I'lanUs. qn'nn |>eut i ullivcr avec 1c |i1iis d'AvaiUHKC 
en I'rjiriis arlilu ielles, et sur la Culture qui Icur cuiivicnt le 
iiiiciix. Piiris, 1 vul. 8vo. 

1828 PoHlier, P. II, senior, inspector of woods 
and watcis. 

JM6m<ijre sur la (’oiniuiss.iiice des Terres en Aipriculftire. 
Pans, 8 VO 

1^28 Puvtn, M. A. 

K'isai hur la ]\Iame. Jiuurg. 8vo. 

1828 Amm. 

Aiiniiaire dc la Sw i£t6 KojoJu et Centrale d'Ajfriculiure. 
Pans, l'2ino. 


1826. Anon. * 

Essai snr les Assuci.ttiona Acrlrnlcs. Toulouse, Sro. 1 leaf. 

1828. I.t'pinois, M. A'. B. de. * 

Petit Tours d’AKriculture, ou Manuel du Fennier, &e. Ac. 
Paris, Hvo. 

1826. Pttupaille, M , nutlior of a ’'rreatisc tin t’he- 
inistry in the KncyclopMie Portative. 

Dlsfours stir Ic >.piillc.iiions de la Ohtiiiic fa PAgriculturi' ct 
k la Bottuiique. i'ainph. Svo. 

1826.# 

Mlndralogie Pupul.ctre , ou Avis au OultlTUeurs et aux Arti- 
sans sur Ilfs 'J'em h, les Pivrrrs, les tables, Ac . P.iris, Ihino 

1826 Delpierre, Li'oeaitc. 

Nouveau (lUidv du rerinicr. nifiteaiiroux. Pamidilet, 
IHnm. 

1826. IJn Jaj d inter Acronome. 

Annuoire du Jaidinicr el dc l’.4(;ronoine, pour 182G. Pans, 
Jbiiio. 

1828. I.efiarrv, J I) , Esc^ , ethtor, 

Ttkc boutliern Aarlr ullurii.t, und Ite^isUTur ItursI Aflliirsi 
adapted to the houtheni Section ot the Unllud States. 
Charleston. In 8 vo Niiiiila-n, monthl>. • 

18‘^8 Delvieire, I.tocadc 

Alanucl du V'criiiicr. Pans, ISino. 

1828. Anon 

Memoires d’.VKrlcuItiirc, cVGronomlt riimie ct domcHtlijue : 
nublid!. par la Sotidid Itot.de ct (,ciitralc dMpicultuic. Paris, 
BVO, 1 vul. 

18211 Anon. 

.loumal de Li Soei^'tc cl'AKrunornie pratique (auquel s'vst 
i 6 uin I e Jounial des J.irdins) Paris. In 8 vo Numbers 
monthly. 

lH2i». Moleon, J. (i V. tie, fond. 

I Kecuod Jiubistiiei, Agricolo, ct Coininercial. Paris, 8 vo 
I nionilily Numbers. 


SuusGCT. 2. ]3ibUo"raph^ of German .A^friculturo 

7901. Tiie German agriculliiral leoils arc as mirncrous as those of the French, hut chiefly tilinslafions, 
and these, for the most part, Ironi the English. We have given a very limited selection, the Gernuni lan- 
guage being less generally undcistocKl than either the FicmicIi or Italian In forest muiiagemeiit (Foi;tf» 
wi.s\en.schnft) the German hihliography is very rich ami it is chiefly these lKM)ks, aftil descriptions of local 
practifc*, which can be of any interest totho British eultiv.ator. The older (Jennan works in rural afl.'iirs 
are enumerated in Haller's Itibhofiiap/ii/ ,* ami the modern ones, ai^^l new editions m Erseh's Ilandbuck 
tier DeutKchen I.iticratur, and the lA'ipsie Cafalonneg, published aiiiiiially. Thaer of Moeglin is tleeitleiUy * 
the highcfet in repute ns an author, and Sickler’s Jk'utsehc Landu irthschuft, a volumiuBus work, will give 
a general idea of every part of (jennan husbandry 


1.578. Ilei esbachius, Conradus, eounsellor to the 
Duke of C'leve ; was born in 1588, died in 1578. 
He wrote various theological works, besides his 
Itei Itmtirtv, Idin iv , which was puhlislKHl in 1570, 
and his Lef^um t uslicai nm 1 1 Opt i at urn per Sfin^u- 
tos Menses digciittr, in 1595. 'I’lie former was trans- 
latod by llaniaby (jooge, of Lincolnshire, with the 
following title 

Fourc Hixikes ot Htisb.indrie, rnnl.'uning tlic whole Art ami 
Trade of lliiabandric, (larcleinnf;, (ir.itrmg, mid Plaiilmu, with 
(ho Anti<iiiitii* and ( oiniiic luI.ituiTi tbercHif. Newly l-iigbshcfd 
and increased bv Ilarncbc (xxigc, Ksc|mrc' At J oiidon. < 1 ( 0 . 
l'>78. Leaves I<J1, besides the IVclic at inn, K|iii.tlc! .iiul Tabic 
at the boainiiiug , and (lldv Ln||Ush ilulc.!i lu Verse tor pur- 
rhasiiii; L.iiidc, at the end. 

His nutlioritics e\tend from the Bible and doctors 
of the fhuri'li, through llie (rn^ek and Homan 
writeifl, Homer, (’afo, Ac , to the nuxferns as low 
as Itiicllius, Fufhsiuv, Matthiolu.s, Cardanu.s, and 
'I'ragus. He subjoins a ll^t of his fneiuis and 
Olliers who assisted him S Nieli Malbee, M. Cap 
Bingham, M. .lohn Somcr, M Nicas Yctzweit, M. 
Fitzherhcrt, M Willi Lambert, M. Ttissei, M. Tho. 
Whetenhall, M Hi. Hcering, M Hen. Brookhu 1 
M. Franklin, H. King, Hichard Andrews, Henry 
Denys, William Piatte, John Hatehe, Piiilip Par- 
tridge, Kenworth Daforth. 

The woik is in dialogue The jicrsons .irc(‘ono, 
a gentleman retired into the eountry ; Hego, a 
courtier; Metella, wife of Coiiu, and Hermes, a 
servant. • 

1591 Coletus, ,T. 

1 . < 'alcnd iniiin ccconomicvim cl pc’ petuurn. At ittclwig.H. 

2. E<‘i ila: P.irv prima , cjua ti.u'tatur qucniuciinoauii 
bonus (Ecoii iu» faniulos siios rogVe dpl«t el Ilona 

potest poi vcr.is honehtaa ArtCh, ct util Toui|icridia 
doiriostir vs, AgriLiillurnm, at inn, Aiiciipi.t, V'en. 
Vine-iruin ('ulturum. Wilicbcrgu , 4to 15'J3. 

1.592. Pin ta, .7. B. 

Vilbr, lib. xiil. P'rancofurti, 4to. 

175.5. Zeigerm, Anlotne. 

Introductio rationalu. ad (Kc onominm cl Artoni peiricietdio 
Agni ulturip, in quA .Meihodiis cxj«»ninir K\ponen ifa confir- 
iii.itaOiniicgenUK Agrurum mdc cuusuem btcrcoraliono fceim- 
ilundi. 4to. V 

175k EcUiart, J GlLvon. 

Expermimtal Clclcnnornia'^ber das Anlmalisc be A'cpetabl- 
llsthcs und Mineral Heicbc, odi^ Vf4lst11ndii;e Haushiiltungs- 
mid L.'indvrirthschaftnkun&t. Jci^, 17M. 8vo. 

1780. Her ScAweizer. 

(fCsellDclKift m Item Saiulnlii ig vnn Landwlrihscbaftlirhcn 
HmKcn ; odcr Aliliundliingin i nd Iteobarhiuiigen durrii di 
.« he Uc'ScINchj^ lii“l«. n Rc onmirlt. Zurich, Kvo. 

1762. IViegnnd, j. . 

Wohlcrfahmer lAiidwiilh ; odor Aiih'itima wiedci 
wirthscboftK Oi konoinle rii vnrbecsern \Vn n, 8 vo. 

1788 Cramci'. Johtt Andi ctr, died 1777. 

Ankiluiig xum IrWst'Wcocn. llr>iiin..cli. fol. 

•4 


1788 Dt'iieu/e. , 

APmoircsde IMgrii iiltnrc rn gt’orrale, et de I’Agrlc ullvire 
lie PoU>pie en iMTtuuIuT Jierlin, 8 \o. 

17(»9 LUdeis, Ph. F.. 

(iiuiiilii>s einer /ii crrlcbtendcn .ALKer«^cbii !<0 In wclrlicr 
die J..ind)nf'eiid /ii emer iblitiRtni Kikinnrniss imd t'ebun/>B 
im I andUiuciiRifiilirt und ^ulaicitct vvcrdvii kunne. Huu- 
burir, hTO. 

177.‘f Kiiniitx,J G. 

< Ikoiioinia he tcchnologisrhc ‘vklonhche, cxler allcenicines 
^>sUrn ibr Slants, St.idt, Pans, und LatulwiitJiHcliMt m Al- 
phabc tisi her < lidnuriR Jlerlin, 8 vo. 

1775 Albrecht, J F. E 

/cKitomIsc he und Pb^sikalischc Gntdc i kiingen von der in- 
nein eiiiruhluiiR dc r liicnen, licsonder* dcr art ihiec begat- 
(uiiR. (Jolha, Sees. 

J775 Suehow, G. Adg 

Abli.iiidlung voni Niit/iii dc-r Tl eniie rum Deliuf dcs liUr- 
Rcrliihcn lu'liens und dcr Ockononne. IManludin, hvo. 

177*'. llorr/u\ If A. (hnjeii. Count de 

Account of the IMan.-igemcnt of hii Kbtalcc^f SntrgoriU, Jn 
Pomerinin. Jkrlni, 4to. 

1780 Chi nt, .1 h. 

Pitnotische Nac brlehten, &c.; or, P.itrlotScal Arcminti 
and Instructions c'orcemlnR the profitable f uUure of Tobac 
and more espciiall} of th.it callul Amatic Toh le Fi.incf. 

1781. libsstp, Karl Gfo , author of some works on 
gardening and foiest management. 

VcrMich einer pr.iciiiatisrheii (icschicbtc der Ockoiiomie, 
Poli/ty und Cainurajwis.seni.chaflcn, sell deni lb Uii .lalir- 
liuiuli Tte, his auf uiiscre Zi lien. IKutsiliIniiil G-ip/ig, Svo. 

2 Die (leschlchte, der Ockoiioiiilp der vor/dgl < hsteii l.{ln- 
der und Vtdker dt.r niterii mlttlem und neiiern Zeit iii eliieni 
kui/vn pjiitwUrte dargehlcllt. l,eipzig, bvo. 17%. 

1781. IJilteiibi and, Ant. 

Pirsie Aulangsgrtinde dur zur Landwlrthschaft nbtlilgen 
Mecliaiiik, Wu‘n,Hvii, 

J784 Hofmann, Gli Bd. Freyherr von. 

JNe Landujrthbch;ift fi r Herm und Ihuner. Frag* 8 vo. 

1785 Fischer „C. F. J 

Gerrhirlite des Dcnithclien Handels, der SchlflT.ihrt, P'lsche- 
rev, P>lindiinpen, Kikiiste, Oewerbe, e'er Landuirth'ahah, 
Pedi/ey dc'fl Zoll-MUnr-und Bergwescng, der StJauwiTUtHc.haft 
und des Lu\us. Hanover, - vobi. 8 vo. *ii 

1788. Ilarttg, Ft. Grafen von. 

Hislorlsche Pntersiichuiig Ulier die Aufnahme und den 
Verf.ill diT Fc'IdwirihK haft bey vcrschlcdeiun Vtllkem- Pr. g. 
und Wien, Kvo. 

178(1. Bizhaub. 

Ilicvls Jtci nuyi# Dcscrlptlo. Giessen, l 2 mo. 

17*K>. Ilarfiz, Georges I.outs. 

Observ .ations Historiqucs siir lea Proerfas et In TV'cadenca de 
r.Agrlcultuie lIu/ dilitrcns Fcuples. Vinuic,5 vols. 8v9. ^ 

1791 Anon * * 

Klclne belli ilteii rur Rtadt-iindLandwirthsrliaft von derdkn- 
noiii|s 4 ben (irsclla haft in Hern hcrausgc'gebcn. Zuiich, 8 vo. 

179l. Nan, Bh. Sth. 

Thciiretiscli prakl)M.'hcs Handhuch fdr Ookonoinie, Berg- 
hHiikiinde, Technologie und Tlilerarrrttvwlbscniichaft (in 
V tpli il>etec'u» UrdiiuPR) vuii ciucr OciAlUcliall bcarbcilcu 
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1792. JJftsr, K Ad. //. vihi. 

KMi-i.h<^llsrhi' Unterrulit ^iim Feldbiu odtnr fteundschaft- 
licliu ( ii:s|irlldhc UI)or dlo vor/Uf»lii Gl.'t'cn^t.lUllL‘ d<r 
Hlli'n un<l nriKii i.an«lurirthsc hrift , nebst rinciti Aitlian};i' 
M le die Wolm-und \Virlhschatl»j(cl>audc unf klcliien llitler 
KdliTii wd Knxtsen llauergUtern be*iucn» uiid woldful an^u 
leKeii ihdie, Hvo. 

1792 Ittcm, J 

1. Mon.itiili(.h praktisch dkonoinlsche Enrykloptlilie fdr 
DtMilHche, odiT /usainnieiilKUii'cnder U-lirheKrdrderaKemiMii 
riutziLMi praktlsclien Wlrtlisrhaftskuiidi', . J.<.up/ii;. Siro 

‘i Mudeli M.ip'i/iii f dr (h kdiioiiH-n , odcr AlildlduiiKon ond 
iknIircilidnKi.n dir natylii listen und lieijiiemstfii (iirdth- 
!>t'*nfleni Workzfuue und (JeMdiirre ftlr flaushaltunit Liind- 
wlilliALhiitt, Vl(./UL.nt, &c. dioj inlt Kdp- 

feni. 

1794. Stumpft (i. 

]il()tor.'i)diie mid Si Ini ks.ile des Mcnnnmlsch camern1i->lii he 
liislituts /u Jena , mil den notlii|jslLn DuLiiiiunteii. Jcii< 
Kv<i 

1790. Huber. I'lnncis, nionibor of the .Society of 
Natural IMiilo^ophy aiul Natuial llibtoiy of Ge- 


iiev.i 

^rlUvelIes OliseTv.ilion'i sur lei Abedlesj adiiss6eti a HI 
('hriilci Hunnet. Par Pi^mu. 

J79lJ ’Achtnena, Cp 11. Arff von 

SjstPin dir li indwirtlisi h.ift, iiai h phjslvhen und rheniis- 
lit'heii (trundsilt/Ln beli.uidUlj und dun li laiigc Eifahninf;eii 
f;c|irdrt I.fiii/iKi Kvii 

1797 I'tsclno , H. L. 

K.itC(.hisinus der ]fiiush.-ilf und des Ackerbaui-s /uin <lc- 
braiii h in S(hiil(.n. itr luiisihueif', Svii 

1797. Kninfz, (riit/iunnu'. 


l)i I'Abtu ullure lumino Smi-ir prlneipnle du Bicn-flrc ft 
de la PiosiitritL d*unu N.iiion. \ lerim , h\<» 

1798 I'haer. Alb , of the est.ihliMhinent of Mope- 
lit! in Pinsbia, one of the inobl tiilightcneil (ieiman 
aprii'iiItLinsts, author of nuiiieruUD \V(uKh,an in liiph 
repute. (oT^i ) He died at an advanced ape, and 
dei’iily leprctted hy all who had the hnppiiiciis of 
>)einp Jiit>|)ii|)ilii, in 1829 

1. lanleiluni; riir Keiittiiiss dtr F^i,r1iix.]ien LanduirllV 
Hih.ift Jlanmcr, 8v(i 

2 Veigdichte handwirtlisch ifllu lie Si linfn n aus dir drey 
ersten .1 ihrfjlUiei'ii der Ann.deii der niedc'ii|ii tiisi lien l.<ind> 
* wiitshsi'hal't, .imKi'iV'ihlt ntui ani/iipsisiia* in \nsi Ininp der 
ciijiKn Arlii lien vertx ssiTl llaiiuver, Svu iWMi 
." (iniiuhatze der talloiielliii J.andwirtliiicli.dt. Berlin, 


i. AiuMlen diriilodersUchslsihen Landw irthsih.ifi lieraui- 
I'lj'eticn vDTi der Hraiftisi liueim-^Llien LandvilrtiisLli.ilts (Resell 
M liiifi durth All). Tiller und J. Kr. iJeiieeke. Zelle. 8\o 
17') - 


1799 Anion. K Glo 

Veisuih liner iitsilucli dor i1<utM;hcn I.andwirthsi haft 
Son deii lilU>teii /< ilcn bis Lndo des 10 Un Jalirbundtiti 
(iiiilit/, hvo. 

1800 RucLct.ii Ch Alb 

lieiiurkunu liber Tbui-. J'.mleiluni; 7ur Kenntnisii der 
I’.iinli'.Lhcn Lindw irtliM li.iti. \\)en,S\o 

1S99 AtcintU’l. A H von 

lleiiierkiinpen llbi r Timers ‘‘ihreibon, itc. Ixip/ic;, 8vo. 

IHdl. Unhc). y*., of Lausanne, in Swilzerlaiid, 
and son of Fiaiieis, iireviously mentioned 

1. iUoinnirs I OIK oiinnf^ the ludiieiii e of Ibe Vn, and seicral 
(iorinni.iiuin of v irious Kituh ut 


■I, Sxo 

2 iUcIi s sin les Him > des Fo s Induien Pa 


IKIO 

1802 CPMa. Ch. 

F.ss.il hiir I'AmObnr.djoti do I’ \ [^ruultiirc dans Ics P.iys 
Moiitiieii», et en p iriii ulier dans 1 1 S.iviiiu. bvo. 

1802 Rachcnbfirh, Ch (ihld 

Kuns(ma!;<i/iii der JVTuLh.uiik und lechnisihen rhemie; otler 
Samiiilunir son Abbilddunf^eii tiudcr JlcsiliieibiiUf'LMi or- 
prolilir IVliiscbinen, /urVervollkoiniimuns des .kikcrUiues, iUt 
A 1 iinif letuTon ’I’ld Fahrikcn Ia?ip/'(<, 
isthJ Oolthurd. J Ch. 

pas (i.in/L del I..siid'w*rthsLh.ntt , em Sxstem.itiw bos I ehr- 
hui ]i fur Oeku'ioiiicn, so wie filr jedeii, dei well diC'tr \V'is.seu- 
tchiift w idmct Atam/, bvo. 

J8U.J Kn^cl. I.ud. llm. If.s. von. 

Anuendun^ der KiU'llsi ben Landiviiihsi haft .mf die IXuit- 
si be und lieide (P'ia'u I'lnaiuler p-sUlit naih 'ili.ier'a Kinlei- 
luMi;. J,eiii/lrt, H\o 

18U.‘i Hi'i mb'itudt. Spw F 

Arilnv der A"i i< ultur-fbemie, filr deiikmile Luidwirthe . 
oiler .Sainmlun^en der wiilitiKslen Kntdei kun^^en, Ihf.dimin- 
een unil lleobacbturu'cii In der 1‘hjvik und Lbemie,iVL lierbn. 

IHlH l\ebn. F lid 

1 laiulbiu 1i der ukuuoinisi hen Llttcrntur ; cxlei steinatisrhe 
Aidc'itiinf; /ur Kei minis:, der Dcutsihon dkonoi ilsrhcii Sihrif- 
U‘Ti, die sowu’ J die ,;csamnite Land-und llausivlrllisthaft, .sis 
die mil demg^'liou xoiburideneii ilu'fx und Niljeiiuis),eiiscli<if- 
ten diiiTclien ; mil Anj^abe ibrcs Ladunprutae!, iiijd Ileiiier- 
kunp ihrui AVerlhs. herlin, .Sio. 

mn.' Wt'hter. K F. 

1. (’hemiwh OeWouoiiiisehes Tasihinlnuh fdr Wirthsrhaft- 
ticaiiile, oder PnrKtellunif dir i.heini>i ben Isluiioiiiar^'eselyp 
welehc mit der Oekonunni. in lUr enf^stvn ^erbriJunp sulien. 
('hoiiiriilA und laiipri^, Svo. 

2 IfisturiRctio/rTalietlaiische P.irslelluni^en dir in ieilem 
MonaUio vin-kominenden T.imdvi irtbsi batilu hen Arlioiteu lut 
jislea Pahr auvreD^bar, filr RitU‘T;:uisl»e->ii/er, PUcliter und 
Vorwalter. rheniiiiu'uiid Ltiprii;, fol is'i-l. 

1805. Skkfer, F. Ch />., son to the eclebrateil 
Gennun poinolngist, .nul author of .some interestinp 
ganlemiig works {Sec Fnrr/r of Hmd p 112(i) 

f.eSuirouluhlreiioaCbai a ]ilanter le Dio, av(i dvut Plni^h. 

Paris, Svo. 


1808. Frllcnhcrg. Ftnmanucl. of the celebrated 
agricultural establishment of Switzerland, already 
iiotired. (o50.) 

1. liapport a .S. Ex. lo Lundainmon ct h la Diote des 13 
('antiuis de la Siiisne, sur les Etablisiieinen!, agi icoics ile M. 
Fellenlierg si Hofwyll, |iar M. M. ileer, & 4 '. Paris et Geneve, 
8 va. 

^ 2 Vues relatives k PApricuIture dc la SfUssCj e! aux Mo)ciu 
CTO la i»erfi t Uoiiner. Geneve, 1 S08. 

1 . ^nstaltoii der Kchweit/er /.anawirthSLlisift und drs 
zwcHluTulssi|;steti .\f ittois SIO zu vcrvullkominnen. rarlsruhe, 
8 vo. ■'W)9 , 

1808. Eseker. von Berg. 

DiKle llbcr die Follonberglsche VVirlh&chaft zu Ilorw}]. 
Zuriiti, Svu. 

1808 Theress, Thdr. 

Thoorctiscli-Praktisd^iei Handwarterbiuli dor gi'iuinimUn 
I..uidu'irihsi.b.iIY , (aior Anweisung /iir Kinntniss, DobaiuL 
luiii; uiid BemiUving siller J.diidwjrthsLbaltlii hen (lii'cii- 
sUliide, als dis Feld-und U.'trtoiibducs, der Vichzucht, 
G(ittlll,feil, 8 vci, 

1809 Hoffmann. A. 

lJila:r » • llenbt rp Wlrthschaft in H<sfwjl; nchst Anmcr* 
kiiiiKc-ii und eiiin Nachschrifi son Alli. 'i'hAor (aus don Ann.i* 
leu ill's A< keibauos.' lioilin, 8vo. 

1809 .ScheJJold. L. 

llerkhtii'iing ties hi'lvi'li-.i b-n National U.apporls Ubrr die 
Landwirthschaftlulion AiislalU.. des llorrns Em. Follenbergs 
zuHelttil. ErlJiif<eii, 8 vo. 

180!) Tutnlmnn, Cp. 

l.elir|,l.iii tier l,.iiidwirihsch.ift« \V'u*n, 8 vo. 

1810 Schun/cnlnrr. M. 

Nn< line him IUht die knnigllrlu' 1. indwirthBchaftsrhulp In 
Weihensteph.in und Uher ilas doit eingefuhrto Thnersrlie 
Aikorsystcni. Mum hen, 8 vu. 

1824 f'oght, Baron von, a proprietor and culti- 
vator at Flotbcc, on tlie Elbe, near llanihurg 

Ml 1110 Ansii ht di r Slalik dos J.andbaucs. llainburgli, Svo. 

Huber. M. 

roller die Urharmarehung des Flugsandcs. fieiUn, Svo. 
182.5. An 071 

A\'urtniil»ergisrluT ('orrespondeiiz des Landwiithsch.ifl Vc- 
reins Vol N 

1825 Fianqiu’.Dr. 

Pic Lchre von di'iu KOrperbau, Aic. Wiesbaden, K\o, 
1 thtil 

1825 Sehu^tcr. J .rxwiX Habeik. professors m 
the Unneisity of Ilungaiy. 

Pc Stipa NilX.i IVnb, I 2 mi). 

182.1 midenhiHei. 

All his filr I’f rdckenntniss, Ace. Svo. 

1825. Ltnehs. Char. 

Voistindige .\iilLituiig /ur Mtlslung dor Thivre, Ac. Nu. 
rcinhi rg, Svu 

1825 llaxxf. de, councillor of state. 

IKkruenie Preisstlii ill iitber Guctei-Arrondiriing, Ac. 
Miitik Ii, Svii 

1825 Sdmeitz. director of the Expi*rnnpnt.il 
AgricnUurannstitution of the King of Wirteinhurg, 
.author of some oxcellont works on the agricultuie 
ot the Netherlands and Alsatui. 

Ankntung /mn pr iktisdicn .Vekerbau, Ac. Stutlgard, Svo. 

182.5. Grajfht. F G 

Aid Erf.ihrung gogrllutlLt l.'ntcrru.ht, Ac. Li ipsiV, Svo. 

1825 Heidi / , 7' 

P.is Gan/e lies Kardcn dislelbaucs Nm iberg, 1 

J82(» Ijjxii, M de. councillor of state of Havana, 
author of an E:,say on the (//uon of Detached Pro- 
ihj. 

' Pimger ,il , I cbnis pr i 41 der LcindwjrthschaO, Ac. 
MuiikIi, pnnpli. dlo. 

182(>. iVittmann and Dcnglarz. supennUMidants 
ot the domains of the Archduke Charles of 
Austria. 

I..'iiidivirthsthHrtlii h IIcHe, Vienna. .7 sliccth. 

182(j. lidtbe. M.. Professor in the University of 
Leipsic 

P.ts hcliaaf und die AVolle, Ac. Lclp&lr, Svo. 

IS2(i Ga/b. L. 

AiiKituiig tilr r L.mdmann, Ac. 'ITevcs, pnmph. .Svo. 

182(1 Cto\rn, Baron de. 

Piu laiidMirthbchatiliilie ErzichungiKinatalt in Gcrn Mii- 
ii( h, Svo. 

lA 2 u Metzger. J . gardener to the University of 
Heidelberg 

KuiopaL'si.he (\-ri.nlicn, Ac. Hiidcllierg, fob 

182ri Anon. 

l.inidimV KiuscIopHdMC dis LandwLrthschdft, Ac. Trans, 
ilcil fioin tluj J'.ugitsli. WniiUT, Sio. 

1H28 Hazzi, M von. knight, eoiincillor of state 
to the King ol Bavaria, ineinher otPiany societies ; 
editor of the Bavarian Agricultural Jownal. and 
author of various orks The father of agriculture 
and of agricultural schools in Bavaria. 

Neustev KiUcctiismus des Ftldbaues, Ac. Aruriuh, l2ino. 
1828. A'o/ja, M.. ]ir(\fes 3 or of botany a\id rur.il 
economy at the University of Utrecht. 

Klatdo I'AgriruIturc claiiK Ic Uox.’inrie des Pays Das pendant 
anneo I.S 26 '1 hP Ilagi.c, priniph Svu. 

1828 Wagner. J. Ph 

th'Ici AI(<riiiU'i-.S< h ifziic ht. Konigsfcprg, Gr 81 

1829 Kd no . d G 

Tc-t rail ht da Euioi', -reruliUcn Sebafrucht. Prague 
I (lu'ilc, Kvo. 
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• SuiisECT. 3, BilMography of Italia n A^ricullure. 

7!X)2 A number qf Italian agricultural worlts have been pubUi^hcd ; sucJi .is tl)ey are, pcritaps more of 
thc'in are original than of the books of the French or Germans because the culture ol other pa|^ of 
Euroin; is but ill a^pted for Italy. The vine, olive, mulberry, orange, and the irng.ition of lands, nave 
a gowl deal drcupifll the Italian writers, lid may reckoned their leial and impiilar author, and h:s 
Auoi't Elemeuti, 4 vols gvo, 1815, and AnrHili del .^ncuttura^ See. Si- vols Svo to J814, will give a good 
idea of Italian husbandry and gardening, the two drts in that ctiuntry beng (or the most pait coinbiiied. 


1471. Crescentius, CrescenziOt or De Cresceniih, 
watt born at llolugna .aliout died 13^20 

1. 1 i|iii8 llurdlluiii Cuinmodoriiin, sivc de AgricuUura, lihri 
XI). A ii|;sl)iirg, fol. 

U J)c iiUurn, Oninjl)u<i<]uc rianmnim ot Anim.'illum 
(ifneriliDs ItOiill, l.'j3S. 

149() Botuchm, Dioni/stus, of llologii.i, wlio 
printed some very early woik.s at Vicenza 

.^c ri|)l(>res ill) lit- ItustiLa. This ixtiitainM the Xgricu’liii; 
vvurks of Coliiniella, V'arru, (Jalo, id .ilbo ot l'.dladiiis, iVc. 
104(1 Alnmantify Lrtigi. 

La Coltiv.uionr I' /{h eiJi^ram li, cullc Api di Gio llucellai, 
k 1 aiin.iia/- lluinL. h\o. 
liGl (iallOj Agostino. 

1. la'dioii piirnatc della vera Acririiltur.ij i 
iilla IT) Ilinlogo llrcse. a]i. (i. 11 Itoz/iiln. -Iti 
'i. La Viiitl (rioni.itu dell' AgriLoltiira, « de' 

Villi. Tumi, Ito. 

loiiiJ. Sudcrmit (Jtomnvcttono^ e Betnaido Dava- 
xnti. 

Coltna/ioiie Tosranadrilc vili e d’ alcuni nUirn Arui 
. roltivaalune deKh Olivi, di I'lctro VLliuri. Tireii/i It 

hVJS Cni,tt‘l/ttBriu dict,<\n Italian matin matician, 
and the particular friend ot G.ilileo, was born at 
Brescia, in the year 1.077 ; tlied about Ihk), 

'i'rKUifii’ ot the Almsiimlion of Ktiiuung W'ateis, .lUo, Let- 
tors and ('uiisiiU rntiuiis touiiniii; tho Hi umng of F. n-, Hi*i- 
sloiis ut Ilivurs, Acc. Tr.uisl.itod 1» riioiiMs balisbuii Ia.>iid. 
Ifihl. fol J’lililishud It Koino in i(i‘2S. 

1 ( 1 ) 8 . Faniud, I'lmenzo. 

1/Ki onomia del Cithidlno lu villa. Itnin.'i, in tto 

1718 B»t y o, Alessandi o dt 1. 

Ihiiiodra/ioni p prove sojna I'Altlvita, ed iiwi vanloggtoso 
del (.ran C'uliio. AJilano, in Itu, (ig. 

17.J(» ApiniOj Cbm lei d\ 

Isoiiu'iu'l.itor Agrli iilturo: Uomte, in Ito. 

1758 GuwlluSy ]\,’t(bola<i 

Stona dislinta, p mriosa d.l Tahaiio, conrcminlp l.a ‘ni.i 
irlii, o prepa iilo I'css 

17(»7 Catfaneo. Gfaromo. 

Della ldro))iMa de^tTilo. Afilann, in Svn, 

177ii, or oailier TarfUa^ Cmmllo 
1 Riiordo d*Ag>ii.'oltiii<i collu iiotL di I P.idic Scoltoni. Ve* 
iiC'/i I, III 4(0 

‘Z lifroido d'Agrii'oldira correilato d'Annota/ioiu da Paolo 
S.ingio’glo. M llano, 1S16, iii Svo. 

177t). Cttncinnn 

S.iggi sopra la Legisiazione propria alio .iru dell' Agricoltura. 
Udine, in Svo. 

1777 Sidemtt Gw. 

Isirii/ione nl siio F.iiturp dl eainpagna, m eui hI da nna pionii 
noti^la dl luilo imi cIi’ apiiaitune all i maggior pioiiio/ioiie 
dell' arte a^ar-a, v suoi metodi, ec. Venezia, in Svo. 

1778 Can f uni. Cm la Antonia 

Istruyiotii piatithp iiitoriiu .ill' Agricu'iturn, e tcniita cIm Di- 
Billl. l>i.rg in Svo. 

1778. Caitellef, Cimstans. 

Istni/ioiii cirra il modo di coltirarc i gelsi, di allevarc i ha- 
chi du !iet.i, edi (liar It sete, tun nuuvu api^jtaciun c rifles- 
sloni. Torino, in Svo. 

1778 Bidet, M. 

Trait.alo sopra la coltiva/innt* dtlle vl(i, del inodo di fare i 
vini, p dl govemarli. Vene/ia, in 8 to, hg. 

1780. Beitrand 

Flementi di Agricoltura, fondatl nui fatli p ruI ra/locinii nd 
uso delle piTsone di cainpigna Viten/.i, in Svo. 

1780. Carrera, An/onio. • 

DissLTl.a/iotic sull’ Kcoiimnia Ruralc. X'etic/ia, in Rvo. 

1781 Bmgnane, Gw 

1 'rr,il(ato dilli . Jli, ■ ol disc gno della fahhnra 

do'la rigia maud' i di UIiivrsso, e^uello del paAioli e praii 
Toriiu), jn Svo, iig * 

Z. Itoometrij, o sla della conformazione fsli-ma del corpo 
dl lie hc-alie bovine, ilt-lU' loro lielle/ze p ilifilti, p delle av\cr- 
li*ii/e da avers! nell.'i loro rompra. Torino, ISU'Z, in Sio. 

3. I))]>oin« Iria, o sla di 11a cniifonnazkine estema dpi Cavallo. 
dell’ Asiiioedel lUulO, delle loro liolli/ze p diTpltl, e delle a*- 
len/ioni d.i aiersi loro cumpra. Turino, 1SU2, in Kvo. 
1785 AnWfcUt. 

1 Jstru/Ionl \ ubldicate della Societa Patnotiica di Mihino, 
iiitiiiuo nd alcuiii nueaitl della meilcsluia pn.|><»tl ])prl'anno 
irS'*. 4to. * 

'Z. Della coltivazione delle Patate, e loro uso. Milano, ISOl, 
In Svo, fig. . 

3. Delle Torbiere esistonti nel dinZrtImenIn d’Olona e .imi- 
Irofi, e del loro vantaggi mI usi. Allnno, 1S(17, in tto. 

t. Coltivazlonc delle Anl nel Regno d'ltalin. iVfibino. 1811. 
in Sso, fig. 

Della Torbne della lignite nel Regno 'll’ Italia. Milano, 
In Sso, fig. " • 

(> Doinande relailvpaiir Agricoltura. Mil. in tto. 

178). Barbara, Mdica. • 

Experimonli aopra II grano fermentato, ed altre agmrie 8co- 
pene. Milano, in Svo. ^ 

4 I 


171'0. Rocca, Abht Della, \\e.\r gcncr.il of .Scyros. 

Tr die loinplet siir les .\ li,.iiu-s, A.. . A (.'ornplele Tre.i- 

. seon the M iiiaiiPim nt oi Itiei, .is pi.ii tibi-d at Si >rus, lo;,it]icr 
with an a. count ul lint I si md. Parin. S.o. 

17*tl. CttruneUt, Pn ti o. 

k . AiioUgini A”rarii, o m.i istrualonl per via dl iii.nssinio 
te iLille opi-re de’dui insi^nl .iproiiunii Cl.iloiie e V arruiie. 
V'cni/i.i, in isvo. 

2. J.'Agruoitura If ihan.i rldulta jii proirihi, oweio istni- 
/lonijKi sia dl iii.iasliiit tr.utc d.illt opi le di' due niaigiiwigru. 
iioiiii t'.itoiiu e X aiioiii. \'iiii/ii, LSO/, ni Sio 

ly'G iMUn, Praposfa 

( '.denil.ii I d.Klui, o M.i I iir’.o (•‘.p.ideio d'A;.,rii.ullui.a pr.i- 

(M.l. \ (IIIVI I. \<il )\ , 1)1 Sll). 

17' 18 Campai etti. 

Saggio siill.i loliuia e goii rno i1i i LIuslIii. Padova, hi Svo. 
Ihntii, J.iugi. 

.1(1 

dillp , , i Hu. Ro. 

18(i0 tm i/, Ciu 

Tluee jMeiiioirs on iiltiire . I. On the I’se of the A'lifa 

ni irnia in AkiiciiIiuip .uni iii ilu- Ails , Z. On the TreHliiiiiit 
ot Viius, A. On iJie Kionnms ol the Moor ivhu h lllei .i\s.iy 
m the Mdl, and during the sep.ir.ilioii ut ihe itr.in. I’.derino. 

18(»1 Stnumde de .Si>m(>>tdi, a distinguislictl litc- 
lary cli.iracter, wlio tonncrly inan.igcd an cutatc m 
tnc V'alc ct the Arno 
Talile.ii dc P Vgri e Tos (Jei 

iWi'J Fabbiom, Adatno. 

Jjtis>er(<)/iuiie supra il iiiiesito indu.ire le vere Teorie, ( on le 
ipi.ili deiunu pi.ei'uiisi le stline deiiiireni, et. Firciwri, in 
Hvn 

‘Z. Dolli la ilgiaria del Chlnesi. Mcniorla. Xfientyla, 

IHO'Z, in M • m 

I8liii Targiont, l.uijit 

II di AgriLoltuia .lineiit# Toscana. Firenze, 

Ul. VI , 

‘Z Mei ,nie mi V Vgrh olhira, la P.iDi: 

ill produtU .igh iisi drgh ahii.' 
is> iiMiusina Nnpuli, ISJl, m>1. iv ,iii nsu, !■(,. 

180) Can adot i, Giuachmo 

IMI.i fii iilila dcll.v iLir.i I'ls.v, in 8so. 
bSin hat he, /Itrrmidte. » 

Instiiis.(innsd)c.ncnt.nres d'Agricullurc, ou (iuidcNLCCbSa/re* 
I CiiKivatiur tr.uliiit de I’lUluii de Fahliruiii. 

1801 Itonrom, Ignaxio 

Di/i«ii.'ino d'Agriioltiin, o sia hi ('oltlv.i/ionp Italians, in 
li si (oiitieiie la mllura e i oiisei v.i/ione dei diversi prodotti 
' ' ' tall, 1 buM 111 , le vlgiic, cd i 

rdini, id 

].S03 Piacenxti, Giovanni. 

netiido di l.iie le niisiiie del fieni, a rhe si .iggiunge 
«pi' ’ . 

1807 Ban He, Gimeppe 

1. Delia Al.ihitlia deila tiuljie del grano tiirco. Milano, in 
Svo, tig 

2 S.igg'O iiiloj-no II Fill ibrin /lone del f'atio dclto Parnii. 
gi.iiio Mihiiio, ISIK, in Ski m 

.1. Momigr.Ui.i Agiiiiiinnu<i dei (Vre.ih dd Kruinrnfo, 
traiiato divisu in Ire parll. Milano, ISll'.l, .ii 8\ii, i uii rami e 
tavnU - 

1.S07. JJirali, Gwvanni 

l. Del riso, (I itl iio n (iiininli o nistK o. Alii ino, Svo, 

•Z. Tr.itUito di Agricullura. Tsovara, ISlZ, sol. iv. In Svo, 
con I. IV ole. 

1S07. Galcoltc, Ftnncesco 

Mitodo pir niiglior.'irp ul a(cresci.re I'Agriioltuia nelio stato 
di Parma. Pai.na, In Sso. 

1807 Gantieu, Giusef.ne, inspector of woods and 
foicits to the Vucroy of i.oinl>ardy, author of a tract 
on lorcsts. (See A-weye of (laid p 115^8) 

1. DeJI.i riiggine del rrumciilo. Milano, in Svo, fig. 

2 Del v'uitaggi «■ del ihnini denv.inti dtllc lajire In coii. 
fronto dtlle pecore Mil. ISDi, in Svu. 

1808. Abbate, Anfonw 

Coltlv.izioiie del Bigitti o sla Metodo pritico iidV farli nas- 
cpre, coliivaiii nei v iiii jieriiKli di lla loro vita, c tabbrii .irnc la 
5eiiierite. M d.uio, Syo. 

1808 Re, Fihppo, librarian to the Patriotic Society 
at Milan, .dterward-i in the employ of Government, 
at Turin, where he died in 18^0 or 1821. i^Ie wrote a 
groat number ot works on rural and econoinic.il 
subjci ts 

1. Kleintnli di pronomia cainpestre, ad iiso de’ J.lrci. Mi 
lano, in Svo, nrla lina. 

'Z. Annall dell’ XgriioUura dil rtgnn d'llaha rnmniimti in 
Oeniinjn ISOfi, t^jOminare in (hugno, IHM, taxclcoli bf», for 
rnanii ’Z’Z vol. in n\o, t un i irea 30 rami e tavole. 

3 Del ( oioiie, e dille awerU-nze p|.T lien cujtis'.irla. Mi- 
lano, ISl I , in Si o. . . 

4 Niioii Flempntl ill Agriroltiirn, vnlii^ t In H. Dpuicati^ 
a .S. A. It. Franc esco IV eVKste, Diica ("i Modenn, tc. ec. 

5 Del Iz)’ami «■ delle altre soht.-ni/e ad<i]ierate in llalta, per 
ilgllorare i urrcnl o del come protirtamc , Suggiu. MdAno, 
ISIA, in Ski. 

6. Saggiu .opr.a la Storia c il Coltivamonl'j dcU' ISrba MedicH. 
Milano, 1S17, 111 Sio. ^ 

3 
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Paut IV. 


7. SagKio itorico sullo Htato e nille victnde dell’ A^icoltnra 
AntJcn del |»aekl pustl fra I'Adrlatico, rAliM*. u 1' % i»u<'nniiio, 
»ino al Fronto. Mil. 1817, 8vo. 

1807. TupjnUi^ D. 

lU'tj^lOiui bur rUut d« r Agriculture, et de auelque^ autres 
nartnrde rAdmlnlstratlon ddiii lo Ho^auinu de N.iplc-s, kouh 
Ferdinand IV.; ur6c6detM d'uiie Introduction ou ('ouii-(1’u.m1 
mir I'ancien Ktat ue cc Fa>s, et sulvlcb d'un jVlt'moire, intitul6 
JltMdien he4 hur la Ffaiite vulgalremciit nummee Storta dans le 
Hoyaume do Naples. 8vo. 

1809. ArtiumiOf Luigi. 

1. Memona iiitorno la coltura ed usl economiil del Cino- 
■uro ('orakan. Mil. 8vo, tig. 

8. Nuovo inetodo pur ottrarre lo auccheru dalle canne dell* 
Olio dl Cafrerla. Padova, 1811, 8vo, tig. 

1809. Toxzcttit Oct. Targ., M. D., professor of 

agriculture at Florence, and director of diderent 
national cstablishmcntii there. « 

I. Dizlonario del Noinl dl llotanic.a c dl .\gricultura, L.itino- 
Itcdlano V Itallano-Liitlno. Firen/e, 'I vnU Svu. 

8. I^zioiil d'A grU'oltur.!. Firunxe, 6 vols. 8vo. 

iHn). Beru-tth Santo. 

L’accorto Futtor di Villa, o sia Osservarlonl utdi ad un fat* 
tore per il guverno della Cainpjgna e per la supruiiitviideiiza .u 
(Joloiu. Venu/ia. Hvn 

1810. Spadonit Paolo. 

I. Modn di coltivare II Naim Silvestre detto volganncnto 
R.ivi/70iie, e del inetmlo di cavarriu 1’ olio alia iiiiiiieia dei 
Bolngrit>.i. Vone/ia. 8vo. 

‘it. Dello stjbiliinciito, plantagione p consorvn/ioiip dellc 
■lepi, con il diM-'giui |x;r lu'n Ibrmarle. V'ene/ia, IHKl. 8\o. 

JHIl. Albertazzit Jacopo Antonio. 

11 Padru ill tainigllii in caba cd ni campagna. Af il.mo, vol. vi. 
l'2nio. 

1811. Giacinto, P. CaiiOf professor of botany in 
Malta. 

Agricultural Essays, adaiited to the Island of Malta Mts* 
■ina. 

1811 Untnpadius, Avgttsto GugheUno 

Espcrliiicntl sopra lo zuiclieru di Ilarlialiii-tolc. Novart. 
8vo. 

1811 J.akana^ Matteo. \ 

lli'llc Maliitlie del (irunu in erba non curate o ben conos- 
ciute. 4Jarin.ignoll> bvo. 

1811 Bam it Agostino. r 

1. Il Pasture bene instriiiti). Milano. 8vo. 

tt. Dell* iiiitita ed.uso del I’oiiio di I'crra, c del iiietrxlo 
miglioru dl rultivarlo. liodi, IS17. 8vu. 

18l5i. Dandolo, Vincenzo. 

1. Nuovl tennl sfilla colli va/ione dc' I’omi di Ttrra, evan- 
taggl della rnisleslina, rapimrlo al ben esseic dell' uonio e 
dcUo stilo, liCttera al Ciiv. KilipiHi lie. Oomo Hvo 

2. Knologia, ovvero I'Arte di tare, « onserv.ire, c tar vinggi.irc 
I Tini del ikgno d‘ltalla. MlUno, 1812, vol. i<. 8vo, lig. 

< Gagltat dOf G. B 

Catei liiHino agrario fier uso del ciiratl di eairniagne, e dc* 
faltorl ilellv ville. Napoli, UTxa cdiaiuiie. con aggiuute. 8vo. 

1815, Galiiziotit Fthppo 

Sulla diinora all.i campagna del ncihi posddentl e ibll* 


utilith dull' Istruzione degli cocIesiaUirl nell’ ogricoUura. 
Flreiue. bvo. 

1815. Malenoth, Ignazto. 

Il yiadrone contaUino, osiiervazloni agrario-critiche. Guile. 
8vo, tig. 

181ii. Finorchi^ Anton. Maria * 

Ilegolu U-oriche-praiiche e rustico-lugMi per Hire Ic atime del 
jl-inredj rusticl. Fireare. 8vo. 

1 . 1810. /fleet, Jacopo. <- 
l.llf'HteihiHino Agrario. Firenze. 8vo. 

2. ^tel vino, delle sue malaltle, e del miol rimedjr P del 
inu/zi per i&Lopiime le faUitica/ione; dui viiii artlneiali, o 
della fabriLUZione dull’ acuto. 8 vq. 

IHUi. Onoratit Htccola Columella. 

1. Delle patati, loro loliura, uso econouilco, e maniera di 
fame 11 pane. Milam. l8mo. 

2. Saggl ill rt'onoinia campi’ulre c doinestlca iiei dodli i mtsi 
df I* anno, ad iiso d.gli agiiiiollorl, del pastori, e dl altra gei.tu 
itidustriosa. IKiiio. 

3 De’ Viniccioli c del mudo ili cstraTno I' olio, c di altri 
v.inl.kggi (hu SI possuno dtleriuru da' medusinii. N.i]>oli, 1818. 
8vi». 

1817. Landcschit , parish priest of Saint 

Miiii.ito. 

Siiggio dl Agrlcoliura, L >> noto di Antonio Dei chi. Firenze. 
8vn, lig. 

1818 FeirariOt G. A. 

1/ IgLiiU in Gamiijgiia o sin rrgcila esi>orlimntHt.i ymr ini* 
glior.ire i puMlotti d’ ognl goure d'.lgrit olliira sccondu It* li rre 
in d*lt.ilin , upir.i III coiniiuid.itii all’ intelligenzi da 
pel loro iiiaggior ]irotittu. Milano. Svo. 

1818 i'ualdit Giuseppe. 

Ia.*ziuiie proi iiiidle d'Agricoltur.i pracllca ragionnt.i. rarnia. 

1818. HedolJU Cosimo. 

Moniuri.i sopia un miuvo metodo per oltener la f.irina dl 
pitati ; Mill' or/o, sull' aiido nuiriaiieo, sulle zuppu ciiniu- 
iiclie, e sulUi rnggiiic del gr.ino. Fiien. Svo. 

1821. Gtiinnto, Carlo. 

Mi/zo stabile di prospeiiU per le Isolc di Malta e Goro. 
Malta. 8\u. 

182*1. Anon. 

Alti del real institiito d'liiiuiaggi.uncnto, &c. Di Napoli, 
ini 1 . 

182i{ I.e Pi^vot de Itivolta 

Nuovo inetoilo di AgncoUura. Ixidi. ICino. 

I82l> Anon 

II fattoie dl campagna. A monthly agriiultural Jotinial. 
Mdino. 8vo. 

182lj. Moretti, Dr. fr,, editor, professor of rural 
economy in tlic university of Pavia. 

Dlbli.itis a agrana. Milan. IGmo, vol. i. 

1 82(1 Snf lor ell it G. B 

Osscrva/ioni sopn 1 me/zi dl ronservarc 1 nosrhl inpdi.mle. 
1827. Bomifonst M. Mal/neu, Director of Hie 
Kxperimcntil Darden ol the Iloy.il Central Agri- 
culturai Society of Tiinn, 

Ossoivazioiu ed KspunenzL agrarie. Turin. Svo. 


SiiBSECT. 4. Biblionraj)hy of the AgncuUurc of the other Countries of Europe. 

7fX)3. Germany and Britain are tlie only countries m F.uropc in which it answers to jirint agricultural 
books for the sake of the indigenous readers In Britain, education is so general among the middling and 
lower orders, that reading among them is a necessary (onvonience of life ; in Derraany, education and 
reading are eciuallv general and essential : and ronseiineiilly, in either of tJio.se two countries a boolt will 
p.'iy by its, sale within the country But this is not the case in any otlier Furofx'dii country. In France 
the mass of the people do not read, but book.s printed tliere pay, because tliey aie in a language more 
universal than lany otlier, and jicrfectly understood by all men ot education in ICurope Italian books pay, 
bec.’uise they arc eiiquirctl for by the agriculturists of the south of France, all bpaiii, and in lurt of 
Spanish America. 

7904. Spa^txh and Portuguese hooks on agriculture are in much too limited a demand for production. 
The carli(^ Spanish author is Herrera, in l.*>9tJ ; and there aie scarcely half a dozen since. Alter the 
most |iarticular researches of a book agent at Madrid,* he was only able to send a list ot translations, and 
the transactions of the Economical Society of Madrid ; who liave also pubhshcil Herrera’s work with 
note* within the present century. In 181.5, a professor at Madrid p'ablished Lricio/ii\t de AgrtcuUwa 
expltcadas en el Jarden Boianicot 2 tomes 4to An anonymous author, Disei tacioncs sobt e varivs Ptantos 
Agronomicost 1 tom. 4ta Of Portuguese books we could hear of nom-. 

790.5. Of Flemish and Dutch books on ngrtcnlUne there arc pcai4ely any. These languages are very 
limited, and every reader in Holland or Flaiwi rs understands Freni li or German Many works b.ive 
been iniblishod in the Low Countries in Latin and Freni h, but these cannot be c-onsidered indigenous 
The lew Dutcli works on culture belong almost all to gardening {Fncyc. of Gai . 700 * 1 ,) The ri-hult ot our 
correspondence with Amsterdam is a Steuufe Nanmhft van lithkeny lyc., mnn winch we 8(*e little worth 
taking. There are several translations irom BritiJi works on culture, and French veterinary books, 
and the following seem the latest on husbandry. 

Magazijn van Vaderlandsehen Landbouw, door J. Kops, Cummissarif tot den Landbouw. 6 dcelcn 
koinpleet ii*ht register. 

Aanwijrfhg ter verbetering van dc Akkerbouw en T^ndhuishoukunde, in dc Nederlandcn, door Pro- 
fessor A. Bruchausen. 2 decleii. 4- 

De Bocren Goudmljn, of kunst, om van vcrsrhillcnde soorten van TiAiideriJen, hot mocste nut to trek- 
ken, meer Vee tc kunneii houden, cn andcrc Weteiiswaardighedcn toC' den Landbouw, door J. F. Ser- 
rurier cn J. Kop^ met platen. 

Lichtemdde. J. F. de. Member c^*he*lloyal Society of Agriculture and Botany of the city of Glient: 
La Btehe, ov » Mine d’Or de la Flandre Oncntala Brussels. 8vo. " i 

Cqde'ttM.y. M., M.D. at Liege; Instructions sur le Parcage des Moutons; ou, Moycn d’engraisser 
'les Campagnes^n faisaiit coucher Ics Moutons dans les Champs. Xi^ge. Pamph. 8va 

TJOQi W SwMish ami Danish books on agriculture, there arc necessarily verv few ; these languages 
being tv very limited use, and the mass of the iieople too Mor to be able to al^ird to read about 
ordinary matters, or what they considems already well known tr, them, 'fhe time such a (icople give to 
reading will bd devoted to religious subjects, heroic and romantic {aictry, or history. 1'he universities of 
Stockhtj^m aiiiMljisal, every one knows, have produced some useful naturalists some of these have 

C 
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written irncts on agnipultural improvements, eapertally on planting friut.trees (P't'ttXct-TfHfi.) and cnlti- 
*vatiiig culinary vogctablofl {Kbchs.och Krydd). A few of such works avc have enunieratcd'in our liibJio. 
grnphy of Gardening (7<>96), but we can scarcely find any lit to he insortiHl here as agricultural. Tfir 
Naiural and Chemteal ElemenU of -dgri'ctt/turi’, by Count GusUviis Adolphus Gyllenl)org, a learned 
Swedish stat^raaii, were translated by John Mills in 1770, and may he consulcred as the pringtype of 
Davy’s ^grictdtural Chemistry. There are several treatises on the culture of the potatue in the Stvrdtsh 
Transactions f also on tobacco, on the inanagemciit of sandy soil', on tlie cultivation of the Ccre^ilia ; and 
on the hop and plan|8 for fodder. « ^ 

IS'i.'i. Anon. : Kongl. Svenska Landtbriika Acadotniens Annala. Year P. Part I 8vo. 

,18126. Wmstiupt M., machinist to the king at Vredencksberg, near Co])ciilingen : Atbildwingcr af dc 
bedste og nyeste Agerd) rkiiingsredskabcr, Ac. Copenhagen. 4to. 

7P07 Of Polish and Rnssian books on offt'icuUm \ it may lie easily conceivoil, there are very few. Sonve 
translations flrom French works were made into the Polish language under Fred, Augustus II j but few 
or none since that time, the German or French being universally understood by the reading c•Ia^s 
of agriculture in the lUissian language could lie of little use. The only things printed in that way tiu ie 
arc in the transactions of the Economical Society of St. Pctersburgli, hv foreigners resident there, and tii 
Jiatin or German The best informed Uussiari nobles read French or’Gennan like the Poles. There is 
an agricultural society at Warsaw, whieh occasionally prints its transactions ; and another has l.'^ely been 
establisheti at Moscow, which nublishe'i an agricultural ncwspajier. (.Sec Gatd. Mag. vola i. aiiUii ) 
lHi25. Parhf, M ; Zcinlicdeltcheitkaia (‘liiinia. Moscow. 8vo. 

IS'J'J Apiaxvif M, a nobleman pos.sebsmg one ol the largest houses in Moscow: Zcmlii5cliMicliesky 
Journal, &c Moscow. 8vo. 

18i2j. Anon : Avantages resultant dc 1’ Introduction dc la Culture varii'e des Torres. Warsaw. 8vo. 


Subsect. 5. Jl^rindtiind Jiibliographt/ of North Americiu 

7iX)8. There are a few American books of apt icultuiCt and republications there of most of our best works 
on the subject Dean’s AViw England Faimer's Ihitionnty .nnd Dwight’s Travels may he considered 
as giving an idea of the hu.sbandry of tliat part of the country, and Koughley’s Januitcti Plnntei of the 
agriculture ot the West India Islands A number of interesting ))a))crs on the subject will be found in 
the transactions of the AmeriLan, New York, Pliiladelphta, and other siwieties. 


1744 Bartram^ John., M.D , Phihidelphia 

On tho Salt Afanh iViisi'll On Ovster llanka and (he Frctli 
Water Miisell uf I*»*niisN)v.inl.i. (/'/id J'rtini. .ihr. \\ p 70.) 

17‘j4, Flemyng, or Flej/img, Malcolvi^ Mu, ot, 
Brigg 

A Proposal In order to demonslr ile the I’nico")*! of the Dis- 
U'lnper anuing J lorried CaltK* tiiippoitcd li^ York. )y\o 

JielgrovCj IVdltotn. 

A TreatiHf ujiuii IliisLuniJry anil I'linting. nuaton. New 
Kngl nid. 410. 

fli'A Klhot 

Kssaya upon the Husbandry in New EnKLirul. I.ond 4fo. 

1779. Cat vert Jonathan, Esq., born in America in 
17.‘Ji2 : died at London, 1780, in great poverty. 

'IriMtise on (ho Culture of the Toliairo I’Innt, willi the 
Manner in whUh It is usually curetl, ad.ipted to NoUhun 
r.tiinates, and designed for the Uy,' ot L.amllrolders ot (Jiiat 
Brit.iln, with two nates of tlie I’lnut and its Flowers. lAind. 

i78'i— 182(> Anon 

M(>nioirs ot the Phil.idel|ilii.i 'society for promoting Agricul- 
ture; (ontnlning Comnmnic.iliniis on v iiiinis Huhjects in Hus- 
hiindrj and Knr.il Ada.. IMiil.idoIpliM S 

1789 Ant/ll, Hou Edwa/d, , ot New Jersey. 

1. An Kssa) on the I uUi>.itu>n of (he V me, and (he in.iking 
and pn-heniiig of NYine, siiiied to the dillorout OlnnaUs ot 
North Atiierua. (/Initcn,. Trans, i. ltd ) 

2. The Mtthod of lUring Figs; .ttul Observations on the 
raising .Hid dressing of Hemp. (/b. i ‘2fi0.) 

1789 Jiatlram, Moses 

Observations on (he Native Silk Worms of North Aniorlc.i. 
(.4fnrnc. Trant. 1. 5iU4 ) 

1789 Cat ter, Lanr/ow, of Sabine Hall, Virginia. 

Obserratioiis lonccming (ho FI v -weevil that destroys the 

Wheat, with some useful Duicovencs and ConciUblons. (Tra/u 
Amfrtc. See. i. 274.) 

1790 Dt'rtw.Dr. 

Ni'W England Fanner’i, Dictionary. 

1796. Jltgptns, Jesse, of Delaware. 

A Methinl lif draining Funds in Level Grounds. {Tran*. 
Amer. Soc. vol. bi. p. 326.) 


179 . GVccMier/y, Dr. Jfimcj, of Diiiwuldic county, 
in Virginid. 

)f the lliiufiLlHl Effects of the fMssia UHb^iin rtsta in rc- 
criiidng Morn-out 1 amis, .md orl-Kliing such us aie nalurally 
Foor. { I'rnns, .inwr Sin. ill. p 220.) 

18(10. De.sfire. • 

1.11 Scierut Ai ( iilliv, • Imtncan Oiarage dcstlnd ana 
Folons el .nix ( 'omineri, " 

mn. Botdliy,J JJ m 

Fs-.iys nnd Notes on Hiihliandry and llural Aflairs Fhila* 
dilplii.i Hvo 

18JL’ Barton, Ik njamin Hmtfle, M I) , professor of 
natur.(1 history and botany iii llie university of 
Philadclnhi.'i. 

On the Native Fountry of the Solkiiuru tuburosuin, or Fu- 
toto (All. Jour. XKXi. 2'JO ) • _ 

1821—1826. Anon. • 

Memoirs of the llo-ird of Agriculture of (he State of Niw 
York All<in>. H\o. .‘Viols to la2(i. 

18i'2 FiSseniUn, Thomas (/. 

'i'he New England Kann' r ; containing original nn,! 

^leitiil, relating (o Agiiinliurc .md Doine-tn J'kununiy, uidi 

” ^ . ! - I j ISostoii. 

'» voU. 4to to 1827. 

182.1. Hvughley, Thomas, nearly twenty years a 
sugar planter in Jamiiica. 

The J.'unaii a I'lantcr’s (Jinile ; or, a Svslein for pl.mlingniid 

iiging a hug.ir Eslate or other I'lanl.iimns in llial Nlai ^ 
and ri.ronghout tim liiiii^h Vi lyt Induy in gcncrHl. llliihliated 
With Inteicsiing .Vnecdulci,. b\o. 

182'i Anon. * 

1 he I’loughlioy. Vol. li. 4to. 

1827 Anon. 

Mai>Mchu!ri>ett.s Agncultiiral Repository and Journal. 7 vols. 
4 to- 

1828. Amm. 

New York Fanner nnd Horticultural Repository. New 
York. ito. 

182^1. Lathrop, E L., Esq. 

The Farmer's Lilirary ; a Sinis of Essays and Fapers for the 
I’romotion uf the Study of AgriLultiiro. (Windsor, U. S. 12ino. 


ClIAF. V. 

Pnfessional Police otuI Public Lau s relative to AgricuUunsts and Agricu^tire, 

7909, Bt/ professional volice we mean those associations which agriculturists have 
formed, at different times and in different manners, for mutual benefit or instruction; 
and also those instilutioiis for the same purpose estafcli^d by the legislature, or of such 
a nature as to be coRsulcrcd public or national. By laws we allude to those special 
legislative enactments which affect more particularly agriculture. Tljc.se are sfl nn^ 
mcrous that we mpst refer the reader to liU lawyer or law dictionary. 
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&c it la not uncommon for ploughmen, as well as various cle<-crii)tiO'is of operatives, to holong to gardciiorb’ 
lOilges In tlio southern districts where hlicep tanning is followed tliere .no some slicpherds’ societies, lor • 
mutual interchange of cxpcrienre, and .nd in case of losses ot sui h sheep ss are the shepherd’s jicrquisite 
There are some ploughmen’s clubs in differei.t placea, and various assoi i ctions among them ot the nature 
ot benefit societies j but these do not tome under the description of professional ^ 

Agiicultutaf societtiii for intcichaiigu of knowledge an of modern date, but the> have imreased 
rapidly since 1791 the number at present or litely existLu; »n the British isles is at least equal to the 
number ot the counties bncieties of tins desc rjotion aie either general, .is the Board^ot Agriculture and 
Society ot Arts, national, as the Highland So ictyand Dublin Institution; partii ulir, as theBith and 
West of England SocicHy , provincial, .is (onnty soiiLtic<« , orv'Tochul, as being limited to a few indivtr 
duals within one parish. Of this kind are i inners’ i lubs, ploughing sock ties, Uc In regard to the end 
in«vicw, these soeictics either embrace the arts in gem rnl , the iiiral .arts ni general , some bram h ol the 
rural art, as agriculture, or tome depirtineiit in tint br inch, as l.ve stock, sheep, wool, Ac 

791‘i2. All these soctetu. ^ hold uu < at stated periods Most of them offer premiums tor pirtuidir 
object*', — spec linens of vegetable or arntnal culture oi nioihic e, igriculturil o|i( i itioiis, mor d and prole s. 
sional merits as servants, \( , some of them form aiibnry and iniiseuin ot models or full si/eel iniple- 
inents, a tew publish traiisaetions, and one oi two, as the Dublin Soi uty, send out itinerant plonginneii 
and agriijiltural iriechaiius to instruit pricticil tinners Ihese societies aie almost wholly supported, 
and the funds lor premiums raiseni, hv the subse riptions of moinb and b> v oluntarv donations, leg.u les, 
Ac , hut some, as the Board ol Agriculture aud tlie Dublin Soiuij, have received .issistaiiec liom go. 
vernincnt 

791 1 Of rn(rh\h agucul/utal sucitlit s the olde&t is the Soi icty ot Aits, ton i ’^d in ny Ltml Folk- 
stone, Lord Uoinney, Dr Hiles, and Shtpley Ihev hive published in niy vobimcs ot traii*>ai tions, 
awanied immense sums ni premium'., and on the whole done inia h good (See J{( ( v's ii/i art Sotn/y ) 


7‘>14 The Jiaih ami Weel tf nn^,laml Sicutif ua> fuunilLiI in 
1777, inr ])urpcN..s siinilar to tbo^ic oi llu J iidun S ■ i ty tf 
Arta I'hLy mve initilishpcl some viluatih volnims .it inn 
actions, .ind disiilhi If cl V irioiiMew irds, \.L {Rin i ( i/i \r) 
7110. The Hi aril tf 4f'n(iiltiire w u. foiindid, iindc r tht ai 
ttiorltv of K'^venimtnt, In llSil Much ttas ixpuUd tioii 
thiii Bo.rtl, but, ext.pt tht public vliun ol the coiintv rtpipl , 
and the geiuidl ilii iition «hirli it i iillt d to igru iiltuic, it in tv 
well be asked what advanti^'cs aio-,i iioin it 1 luii I iiiwi . 
tunitiimi, in se\^ rnl <]iinrto volume's, < out in lewir v iliiibh 
pipers, in priiportioii to fh< ir tot il number, linn the pul* i i 
tlonsut cither the Ixiiidon Society of Arts or the B ith Si lel 
111 khurt it hak Ix^ ably shovi n, lu The I arav-r a M iiu m 1 


tbeaiiirlt I tnulhtt in the siippl mmr lo ll c Ineye Hut, 
thu the Jtoic I never direitid il« etloits in . iininiiti sii i d le 
to Its powers tiul ( ns i|iieii[( , ind th d, iiiste id ot disiiissm^ 
irixliHot culture, it itteiiti m oughtlihivc been diri i ted In 
Ih II II )v ll ui the I oliil d I b tirles lo iprie iiiliirc , anil to itie 
1 1 iiiiii,; ot ditr ( idliii tl talent bv hoiicniv rtw irils, .Vi No 
ule i is nnic r ir ini oils tb in lb it >f s u 1i a B iid,oi aiiv ithrr, 
cl iirif' iniuli Kind bv (i ii itiori d “ c xiiLrniu nl il turn ’ I he 
LO\ run lit vviihdn w ilk s ip)> >it ti >in Ihi flurl ilutillSKi, 
ml th re h mg no loiuir fiiniU loi a Ii iiul unc sdny (or i 
s rctir , It soul viler tell to puces, nicl is now oiiU lemtin 
htiid, It 1» 1st by Us, lor vis lit y pict iisioiis an I its w n e lb iii 
mulility 


7^10 Of IVehh \o(icltt s there arc only two or tluec, of infeiior note, whit h have been airc.uly noticed 
in the toivAgr iphy ot the country 

* /917 OJ bcutfh soactus the princip.il*now existing aic the IJighlaiid Sock tv and the Dalkeith Farming 
Society , 


7018 The I/i^'hlanl Soeaty of Stoflancl was estallislucl In 
171 », to (oiquirc into the stall of the highl uids.to c oiistder tin 
niean!i of thiir iinprovt iticnl ind tin* preservation ot the ir 1 m 
guage , It m ehiclly supported by the subscriptions of its mtm 


lurs. It a Rn7tu*a tic“h i voar, and soon vfter its rs( vl lishnurit 
t hul a ,.rMit ct 1 100/ troin c,ovli iniii nt Jt bu ]>ul lisiucl 
7 vols ot pri/i i s Vs ui(lpi|i(is, I (1 now ( steiids Its pnet s to 
all the 1 nr < ountiio, 1 1 S( oil in I ntiiff vc I W | 310) 


7919 Of hvfh soci ties the principal .are the Dublin Society and tho Cork Institution 


Tfi^ll The Dublin Socic/i/ was esiablishiil in 1731, and moor 
porateil in 171') Arthur Noung obirvcs, th it it \v is the 
parMtlof III tlie hiimlar ko iitUs now ixisiiug in 1 iirciu liit 
the Edinburgh Vgrlculluril Si leiy.tsvvi ]i ivi sec n (7/ > iiul 
SOI.), wns estiblisheel ni vrly ten yotrs Uf>rr> |hc Dullm 
Soc ity, m its present adv meed st U , is ni of the ino t c iin 
pi ter tihlishments of the kind {Hreialyt ait DnHii) 
71)21 TIu fnrminjJ^iruly 1 1 heluni w is c^t ll Iishe J under 
the patron 14 c of the Dublin Sc c 1 tv , m 1 MU) 1 he ol 1 ct is to 
improve tin igricultuie and livestov k of the kingdc m ( tnhei'a 
liuhhn, lf.0 ) 

71)^2. The Cmk 1 iialUiition, for applying science to the lom- 


m in pmposet. of hf**, mg n itrd m )>riviito iihsi ripti ins, about 
tin I « cmii ng 1 1 iht )»es nt I ntiirv llhissinic leciinuor- 
p riti 1, ,>nil his i c CIV d tie i st t ni e ot givinmiiut It 
pi es s I h uc I 111 i 1 irgc I itami garden, ind under iIh 
iu|iccs nt cUI vend Ice uiis cm ihc ml irv, b t inv, a^sfic ul* 
lur "V , It Is mil, h I VI v.r. III a nourishing stiti*, and has 
nevii Ihiu ol much use 

7 13 I'l jiiii >1 ll r lull/ 1 II h H III tl i Dirot kingdoms 
have I ten n )fi eel in the t j graphs ot agiivullurc m iiiy in 
them wilt estddishicl sc viral yiars before the Board ot Agri 
culture 


7921 Ihe only othci tniittufioii\ foi thi imptoiH'sneiit oJ a,r} uullu} t'it\ and (fv nidfiiic are piihln profcH- 
sorships. (> these there id one in the university of i ihnbiiigh, ist.ibliDlK'd iii 17%, one in Dulilin, sup- 
ported by the Dublin Society , one in Coik , and one is destiutd to he ist ibhshcd at some tuturi p( i lod in 
Oxford, agreeably to the will and donation oi Dr Sibthorjic (bUb and 77S9 ), professor ot botany there. 


BO )K II. 

THE FUTURE rROC.UFSS OF AGRICUTTURE IN BRITAIN. 

7925. Thb improvement of a^nuiltiirc, liko that of eviiy ml, manufacture, or com- 
moflity, ntft,esBari1y depends on deuiaiid and produition. a powerful or effectual de- 
mand will ensure produce, and excellent produce will, to a certain extent, create 
demand. A general nicety of taste in coach or s.uldlc horsey will call foith a superior 
description of these anini.iU, and superior animals will tempt purchasers ; if the inha- 
bitants of any district who Hvc\.’ueny on bailey ox oats indicate a preference for wlieat, 
pnd f\ willingness to pay for that grain, wheat will be produced, and so on. Again, as 
tlie object of Ok'cry individual who engage's in art or trade is to acquire gain, the ad- 
vancement of an art will depend mainly on the })roffts it affbids; an art or occupation 
which alfords less tlian the aveiage profits on i.ipilal vuill only be followed by such as, 
from habit or alher reasons, cannot applv tln,niselve , to any thing better, but extrn-profis 
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^ will command both capital and skill. From these considerations it is obvious, tJiat tlie 
improvement of agriculture depends on the proHts on capital employed in it/on the taste 
of those who purchase its products, and on the knowledge of those who are engaged in 
agriculturoi as a profession. The first subject would lead us further into i>oliticjvl 
econoifiy tltlin wouhl be ot much use in^w'ork of this vind, and therefore we shall limit 
ourselves to a fejv remarks on the other topics. ^ 


Chap. T. 

TnijyroDcment of Jgriciilt^ire, hi/ refmin>* the Taste of the Purchasers of its Products, and 
increasing the Knoicledge of ^Igricnltural Patrons. 

7926. The desire of being comfort able is the first step towards improvement ; but before 
any thing can be desired, we must know what it is. Men, when they know of •nothing 
better, rest satisfied with wdiat tliey have; and therefore one of the main M>iirces of im- 
proving the taste both of those who purchase agricultural produce fiom necessity, ami of 
those patrons of agriculture wdio piirch.ase from the conjoined impulses of necessity and 
choice, is the iiicreasc of knowledge. However paradoxical it may seem, discontent is 
tlie parent of all improvement, as eert.ainly as the acorn is the germ of the future oak, 
or the time present that of all future times. The grand achievement of the ])re'.ent age, 
an eminent writer observes [Examiner, Jan. 9. 18^J1.), “ is tlu* diffusion of superficial 
knowledge ; ” and on this diffusion, superficial thoiigli it may be, the progress of agri- 
culture and of every other art depends far more than on any thing else. 

In. Scotland and Irelnivl couUf .i taste for wheaten bread and butchers meat be introfliieed 
gCMerally among the operative clasi.es, the advantages to agriculture would be immenso C^uld llu> n.iiue 
persons be t.iught to desire a greater tlegreo ot cleanliness, light, and warmth in their cottages, a gi eater 
variety of potherbs, salads, Irmts, and dowers m tlnjir gardens, and handsome dresses for liicir wivcm and 
daughters, liow great the general benefit! Much rftay be done to bring about tlfis change, by tlie opulent 
who are willing to reside on their estates .uul to take a little trouble lluilding good and cj|nifortable 
cottages; attaching proiicr gardens stocked with trees and ]>lants/rom the demesne gardiui , and olfl iiii^ 
little i»romiums, or marks of distinction lor keeping them in the nicest order, ami for aecently t loth • 
well-bred childien, would soon have a sensible effect Attending to that kind ol (slucatioii wbicii consis(.s 
in teaching infants civility and polileness, with mutual re.spect and restraint as occasion requires ; and 
instructing grown children how to work at almost every thing likely to come in then way, as done in (he 
improved (ierraan and Swiss schools, would, independently of reading and writing, dok great deal to soften 
and humanise the ]>casant mind, Kiu'our.igement .should be given to save money for unloreseeii wants, 
or against old age; and the certain effects pointed out of eaily marriages, lollow'cd by a nnmcioiis 
offspring These and a variety of similar means would be productive of some change rtf taste in ttie 
operative part of rural society. • 

7*128 The introduction oj manufacturing establishments, wherever it could be properly done, would 
contribute to the same effect : those wlio work at man u failures, and even common mechanics, generally 
live better, and are better clothed and lotlged, than the common country labourer , therefore their example 
wouULbe of use in nitruiluiing a .salutary degree of luxury. “ The endeavouring to impress on the minds 
ol the lower classes the propnety ol being contented with the Minjilost and cheapest fare, is extremely 
pernicious to the best interests of mankind. ICnconnums ought not to be bestowed on those who are con- 
tented with mere necessaries : on the contrary, such indillbrcnce ought to be held disgraceful A taste 
for the comforts, the enjoyments, and even the luxuries of life, should be as widely dilfused as possible, 
and, if practicable, interwoven with the national character and prejudices. Ttn.s, as it .i]ipears to Us, is the 
best mode of attempting the amelioration of the condition of the lower classes. Luxuries, and if yon will 
have It so, even wasteful habits, are incomparably better than that cold, sluggish apathy, which would 
content ilself with ^hat can barely continue mere animal existence " Mr. Peel obsarved in the 
House of Commons that “ he thouglit it one of the first duties of the legislature, to do all in its power 
to excite .a taste m the humbler classes of society for those comforts and those enjoyments — those 
luxuries, he might add — of cuilised society, the desire for which, and tlie habitual posseijsioii of 
winch, would form the best guarantee for their good conduct, and the best guarantee that the higher 
classes couUI h.xve for the possession of their property and their ijowcr, as at present cnjojiil.” 
{Manual of Cottage Gardening, Husbandry, and ArchUectuir, Sic.) ** In those countiies," Ricardo 
judiciously observes, “ where the labouring classes have the tewest wants, and are contented with the 
cheapest food, the people are exposed to tlie greatest vicissitudes and inisciies. they have no place of 
refuge from calamity, they cannot seek safety in a lower station ; they are already so low that^Jiey c.an 
fall no lower. On any deficiency of the chier article of their subsistence, there are few substitutes of 
whicli they can avail thcmsolve^ and dearth to them is attcndc'd with alino.st all the evils of famine’* 
{Sup. Encyc Brit. art. (kim haim.) Such is the case in Ireland, where, ainid.st the germs of the greatest 
riches and luxury, the inhabitants are contenteti to hvc on less than any other people in the world 
7!).'!) The taste of the supe-nor patums of agriculture i.s to be improved by visiting the best cultivated 
districts, reading agricultural works, attending agricultural societicb, and, almve all, by cultivating a farm, 
and cstablislniig on it a systematic order ana regularity in every detail Let such observe the hedges, 
gates, verges of fields, and the beautiful rows of turnips, of Berwickshire or Northumberland ; the cor- 
rectly drilled beans of East l.iothian ; and the live stock of Leicestershire But few are the proprietors of 
lands wlio either employ a ivoper bailiff or demesne steward ; and of those who do, how few wliu do not 
limit and fetter them in their operations, or elsf neglect them .and le.ive thm to sink into that supine state 
in which the uppermost wish is to enjoy tlie comforts of the situation with the least possible i^gree of exer- 
tion ! Some proprietors U^irc to have their home farm managed with a view to profit, as the cheapest way 
of getting hay, straw, muttoii, &c. ; these are sordid patrons. A home farm ought to combine an elegant 
orderly style of managemcnt,*T)igh.kcpt horses, harness, implements, &c , well clothed servants, and every 
thing in a superior style to what is seen on common farms Ihirticular attention ought to be paid to the 
buildings, which should coipbinc architectural design, fitnessf stuaf^th, and elegance ; the roads ought to 
be like approaches to a nvinsion ; the hedges like those of ganlcns ; the green verges round the fields kept 
mown like lawns or grass walks, and the ditchesi bridges, and gates in corresponding neatness , the fineiit 
trees ought to be encouraged in pi'o|ier situations, and correctly pruneil ; subst^it^l watering plastfs 
formed and kept sumiUed ; every operation on plants, or the ground, performed in a garden-bke manner; 
and no iiidividi|pl or any species of stock kept, of which a drawing might not be taken and preserved as a 
lieauty. Even the dress and dc[iortnientof the servants on such a farm ought to harmonise with the rich 
culture, oiderly display, and high keeping of the whole. 
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Paat IV. 


Chap. H. 

ImprtAjement Agnculturey btf the better Education of those who are engageU in it as a 

Prifcssioitt 

7930. i?y education is generally wmlorstocKl th^t portion of knowledge which is 
obtained at schools; but in a more extended sense (as Mills observes), it may be 
d^ned tlie means which are employed to render man competent for pursuing 
the part which he undertakes to perform in life, with increased satisfaction to himself 
and others. Education may thus be considered as extending to every thing which 
operates on the body or mind, from the earnest periods of our existence to the final 
extinction of life. It is unnecessary here to embrace the subject in its full extent; 
but we*shall offer some remarks on the education ''f practical men in general, on 
the professional education of an agriculturist, and on the general conduct and economy 
of his life. 

Sect. I. Degree of Knowledge which inaif ^ attained bj/ Practical Merit and general 
Poivers of the human Mind as to Attainments. 

7JW1. The hind and degree qf rducatfon that wo think ought to he given to every human being in this 
and in every country, and in every state of rivdiMation, may be tlius defined : — All the knowkHlge and 
aceumplishmc'iits that a cluld’s btidy or mind, and the state of knowledge and the art of teaclung .it the 
time, will admit, previously to the age of puberty ; giving preference to those branches of knowledge con- 
sidered the most useful, and those accomplishments and manners considered the most humanising, 
by the wise and good of the age. It seems unredsonabic to employ any child in aiding to nrocurc the 
means of its iiibsistence, or th.it of its parents, before the age of pubeity rrcvioiisly to tn.it age, by 
means of infant schools, and of the adoption of the various unprovt'inent^ that have bi'cn recently made 
in modes of teaching, all that is worth knowing may be taught more cfioctually than romniun reading, 
writing, and arithmetic* are, during the same timcV by the common methods. Man, so trained .mil 
instructed, and living under an enlightened government, will boiome as riin’crent an animal from wh.it 
he is at pfcseiit, even in brii.ain, as the mo'<t enlightened modern moralist and philosopher of Kiirope 
. is'from an Afridan savage It is not necessary,” sav.s Iiei|Uinio, writing in ITll'i, “ to render an agrieiiU 
tiiral labourer a leari^ man but 1 am well .'issiireil, liom my own experience, that the knowledge of 
every thing useful, and of much that is agreeable, both in know ledge and manners, is perfectly consistent 
with a life of labour in the fields lUit hitherto the education of the labouring classes in the country h<ts 
proved rather an obatacle to the develupement of reason than otherwise. Kight or ten years arc emnloyed 
in tilling the head of a child with cliiineras and prejudices, which twenty >eais of study will scarcely suc- 
ceed 111 entirely rooting out. It remains for national philosophical institutions to destroy this national 
evil i and we upall one day have under the thatched cottage of the country hamlet thinking men endowed 
witb reason, and capable .it once of taking .i part in the political and moral allUirs of their country, and 
holding the plough or guiding the cart on their own farm. “ II faut,” says this admnable writer, “ quo 
les pi emigres lemons soient I’apprentissage des droits do I’homme, ot qii’ils soient cn.si.Mgm's sans aueuii 
mi^'lange des perfides }iriiu ipes du tanatisine et des fruits barbares des gothiqiies piejuges, de quelqu' espbeu 
que ce puisse Otre. Ia?s notions do la ruison et du bon sens toinbent sous tons Ics intellects. Les dripts do 
I'lioinmc intercssent tous les individiis, et I’esprit et Ic cocur serunt bicntot d’aceord iKiur s’en laire line 
science iin^i^rissablo ; graves uno foi.s, jc lo repute, lls iie s’ellareront janui-s ; ils se concoivcnt avec 
aisance, et ils se hxeront bien plus soh<letnent que ces antiques assertions donnees sur la loi d’autrui, et 
traiismiscs travers les tei.^ircs des slides les plus obsciirs , assertions ridicules, et qiii, pour la plnpart, 
n'oiit seulemciit pas cn leur la simple vraisemblance , il» se fixeront, sur-tout, pan eqii’ils seront aisi'inent 
ct avantagcusement compares a toutes ces faiissettes inirai-uleuses et folles dont le m'^aiit .ilors <?elatera 


lithargiquc ofi, depuis le commencement des si^cles, elie cruiipissait sous le joug de tous les impiideiis 
habilcs qui se pcrmettaient de la dominer, nous la verrons uneracc uouvclle, intelligente et hardie, lais&cr 
un espacu incommensursftile entr’elle et les gi^nfrations qiii I’ont prcceil^e.” [T.ts Pnju^ d^huUs^ par 
J. At. Lcqmnio. Paris, 17921 Parochial Jmiifutions , or, an Outline of a Plan for a National Edit- 
cation EAtabliskment, ^c. : and Des Etablissemcns pour ^Education Publique cn IfaviLre, dans le IVur^ 
temheig, ct dans Ic Pays de Hade.) 

79.‘>2. A high and equal degree ^ education has some powerful advocates in North America, and, it is 
thought by many, will, at no distant period, be adopted in so\ oral of the status. The AVio York Daily Sen/mcl 
and the Working Man's Advocate are two of several newspapers which support what are callctl ‘ working 
men's measures.” Among these the first and most important is a “ A publican education, free for all, 
equal for all, and at the expense of all ; conducted .nder the guardianship of the state, at the ex|)ensc of 
the state i einbiacin^ every branch of usetbl instruction, moral, intellectual, and operative, and extending 
to the entire protection, maintenance, and guidance of children and youtli, male anti lemale, without dis- 
tinction of class, sect, or i>arty, or reference to any of the arbitrary distinction^ ol the existing state of 
society.'' {Six Essays on Ptdtlic Education, New Irork, 1H30 : Cooper's Lectures on Political Economy, as 
quoted in the Spectator, Dec. 4. 1830 ; and Card. Mag. vol. vii.) 

7933. This high and etptal degiec of education we consider to be as much tlie birthright of a child in a 
community wPiCrc there is a high degree of civilisation, as food and clothes are its birtJiright in the rudest 
state of socictjif because, without it, a man or woman is usheroti into society without a fair chance of being 
able to procure thtwe means of siibsistciice and of happiness which belong to numali nature under the given 
degree of civilisation ; in short, without a fair chance of making the most of life. To introduce an igno- 
rant youth into a highly civilisi^ country, nindcr the sup|>ohition that hecouFJ obtain the requisite degree 
of prosperity ai^ happiness, would be more absurd than to turn an educated child into a country of 
savages. ThiXis one view of the subjaqT. afSd it is a view on which all who cfiri affiird the exinnise act 
with respect to their own children. If We regard the subject in the light of hunvunty, and the sjinnathy 
of one part of society with another, this principle will etjuallv dictate the duty of bestowing, as lar as 
pfe' nicaolc, that gtt>d on others which we feci to licaittxxi in ourselves, and which we arc convinced 
would add to the general happiness. Viewed os a matter of public policy, and considering that the grand 
object of «vcry government ought to be, with reference to its subjects, their happiiftss prosyicnty ; 
and, with reference to other governments, its own stability ; reason dictates the use of the most important 
means tbf gaining these ends ; and that it would be prudent, no less than just, in government so to legis- 
late, as that evcry^fndividual subject should have Uk degree of education above delqicd. Let none. 
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therefore, exist in society who have not their minds matured by the care and culture of pub.tc toarhor*., 
• as their bodies are by the nouribhment and clothing of Ihcir (Mreuts. The religious and humane owe this 
to the poor aa a part of human nature ; tlie benevolent, as syiniiathising wuh tJie miseries they suller ; 
the enlightened, in order to raise tlicin to their rank in tlie scale of creation j the ricli, to give them a 


, c^^tvci powt , , . . . „„ 

otJier has it not, it is evident that there eini be very little sympathy between them The extiericnee of 
ages shows the continual tendency of thsrpowcrAil in wealth or in skill to oppress tire weak ; and the 
continual tendency of the weak to rc-net by jiorhonal force, by cunning, or by numbers, on tire strong. 
Materials so discordant can never form the ba^is of a sound, healthy, and permanent state of sorie^ : 
the poor and ignorant becoming, under such circumstances, little better than slaves to the rich and 
enlightened, regard them as their enemies, and often lindiiig them to be such, must and will rebel ; and 
the result is, sooner or Uter/a subverMon of soi'ie^. It would evidently contribute to the stability and 
harmony of society to moderate this action and re.action, by a more i*quiil distribution of power; and, 
at. Knowletlgc gives power, the most obvious and efibctual way of attaining tlie end pro^iosiHl is, by 
diffusing such a high and equal degree of school ctiucation as we have detiiied. It must be evident we 
tliink, that the state of society which this degree of education will swncr or later produce, wTII inelu<(e 
in It every amelioration and happiness ot which human nature, under any given circunisfances, is 
susceptible. {Ibid) 

TOo’/j. The knouj/cd^e qf languages^ history^ ceogiaphu, aris^ sriences^ and literature, which an agrleul- 
turist, wliother a ploughman, shepherd, baililr, steward, or rent-paying farmer, daily occupied witli his 
Iirulesbion, may acquire hy hio own exertions, provided he begins at tlie earliest moment, say at tlltoeii 
ye.trs of ago, and continues to employ his leisure hoyrs in reading till he is twenty or tweiity.ffve, is hy 
no means iiicuiibiderahle ; not that he can or ncetl become learned; but, if disiroiis, he may becomo 
generally intelligent, reiidiT liiinself fit, as far as conversation is concerned, for go^ soi'icty, prove 
instructive and entertaining to otiiers by his conversation, and provide a reserve fund of enjoyment, by 
laying U]i a store of ideas fur reflection in misfortune, disease, or old age. 

*■ 79, IH, The utthty of knovdedge to that part of mankind who arc doomeil to a life of mechanical lalioiir, 
or rather who suffbr themselves to be doomed to it, has been questioned; it is said to render them dissa. 
tisfied with their condition, to produce various other evils, and at all events in no way to add to their 
happiness or the good of society 'i'o a man whose business in life is the mere mechanicQj performance 
of oper.itioiis which any other animal might pci form if furnished with hands, education is doubtless less 
necessary than to a man whose husiiiess is- to direct the operations of others ; l)ut it does not follow', that 
though loss necessary, it may not he higlily uscluU if, lor example, it renders him dissatisfied witli hm 
condition, it will, at the s.imc time, he more likely than any thing else to lead liim to some proper mode 
111 improving it ; or if almost unimprovable, education certainly will be more likely than a st.|^e of igno- 
rance to teach patience and submission, by enabling him to leMect on the folly of gngving at wliatais 
inevitable, and the consequences of coniiiiiltmg what is unjust or criminal to relieve himself. “ Ihe low* 
Irish,” Marshal remarks, “are suffhienlly ihssatisfii*d with their condition ; those who know how to «llc- 
vi.iie it by emigration, go to Jjritain or America , those who know' nothing, stay at home, commit acts of 
violence, and arc hanged ” 

79-17. To decide as to the utility qf knowledge to the. operative paiU of society woukl jicrhaps require a 
previous de<'isioii of the question, \Vlut constitutes happiness 't ” The general answer is, the exeri'ise of 
all our faculties of hotly and mind : every one who has Jived thirty or forty years in the world, knows 
that there is no such thing as absolute happiness: the Prince de lagne, a man of great snatural parts, 
with every advantage of person, birth, and wealth, and in favour at all the courts of Europe ; fond atiku 
of war, literature, gallantry, and agriculture, and who lived to be upwards of {X) years of age, lias lelT on 
record that he waj. only perfectly happy two or thice tunes in Ins life, and only for a few minutes each 
time I'or'i.yth {Pnurtjdes oj Muiai Sen nee, vol. i, chap 1 ) says perlect happiness is a thing not to bo 
thought of, 'and that all tliat men and women (an do in ordi'r to make the must of tlu-ir exisUnce, is to 
occupy tlicmselves and make progress in whaU'ver they engage in ; progress in enjoyment, or approxiiiia. 
tion to hap])iness, is therefore the objei’t to have in view. 

793S. 7'he utility of knowledge to every human being is consequently, in our opinion, unquestionable, on 
the mere pnncipU* of adding to CTijoymcnt ; nor do we believe that there is more danger from excess of 
knowledge in any paiticular class of society, high or low, than there is from excess in their eating or 
drinking A number of men po^sso‘>sed of property or power by inhcntniicc, favour, or cliaiice, who arc 
very ('onscious tliat they never could have actfuirwi those advantages by the common conipc'tition of talent 
and industry, and wlfo are in fact wrapt up in sclfishiiess, are naturally jealous of the progtess of kiiovv- 
Icdge; their secret maxim i,-. to keep down the lower orders, and to impresB on their uiinds only the 
duties of loyalty, religion, and, as Vancouver adds, hard work This monopoly of power and knowledge, 
however, cannot be inaiiitaiiied for ev(^r, .uid in every country it is found rapidly yieliiliig to the goiieral 
progress of society It is only those who Imve to dread this progress that fear the diffusion of education 
and hlieral principles 

79.}9. Education in all countries, in ds far as it has been carricxl, has had the eff'ert of rendering the poor 
content Compare the pixir of Sweden and Germany with those of England. The uneducated are prone 
to consider wealth and happiness as Synonymous, a delusion which knowledge quickly dispels ; philosophy 
teaches Its fallacy, and history cxcmpliffes it. For our own part, we can sec nothing in cduiatum hut 
Increased sireurity to the rich, and increased happiness to the pour. One of the great evils which at pre- 
sent afflict society in this count! y is over-production ; not only of manufactured goods, but also oflminaii 
beings. We arc apt to bclicve'thnt even this calamity might be remedied, if every labourer in the 
country considered a high and equal degree of education as a necessary of life, and no more to (le dis. 
pens(^ with in a child than food or clothing; as in that case he would not think of marrying till he could 
bestow this degree of edi^ation on his children. Tf any labourer acted otherwise, he would bring himself 
into disgrace among his own class ; he would suflbr a loss of reputation for good sense alid good taste ; and 
his wife and himself would no longer be able to associate with their neighbours, either ft-om the extraor- 
dinary exertions which they must make, in order to educate their children uj) to the general level, or in 
consequence of not being able to do so, and having it done for tliem by the^iarish as paupers. The dread 
of the reflections and neglect of the children when they arrived at maturity, and found that tlicy were 
indebted to the parlsli more than to their parents for their education, and that they had,7n fact, to pay 
the parish for this education tlicmsclvcs, would also act as a powciful inducement to prudential conduct. 
Ilosides, when parents thcnuclves have once enjoyed the degree of education deflned, they will coiividcr 
it cruel and unjust not to beftow the same degree of education on their children. Tins is, in fact, the 
feeling of all educated parents; and one great object that we have in view is to communicate the same 
feeling to the very lowest member of society. We arc justinec^rin concluding that universal education 
would do so, by what actually takes place at present among the educated classes. {Parochial Institu. 
tions, life. ; and The OlQCCts to be obtained by tn Parliament, S[C.) • ^ 

7940. The terms knowledge and ignorance ar^entirely relative : the knowledge modern chenffst's 
porter would have irebjertea him to be hanged and burned in the days of tire first popes ; and anv brick- 
layer's labourer of tne present day, who reads the I.<ondon new^apers, has more correct ideas of the priii. 
cipics of political economy than ninb tenths of the nobility in Uussia and Spam. It is impossible^ to set 
limits to the knowledge which may be obtained by those who arc destined even to ^e must severe and 
constant labour^ the intelligence of the miners In Scotland and Sweden may be iltfcrrcd to as proofs 
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The miners at Leadhills have n regular library ami reading soriety ; and the woiks they make choice of 
are not only histones, voyages, travels, SiC. but even works of taste, such as the British classics, ami best * 
novels and romances 'I'he degree to which know letlge will prevail among any class of labouring men 
will depend jointly on their own ambition, on the demand lor knowledge, or the reputation in which it is 
lield, and on the opportunities of acquiring it. A dull, stupid jierson, with little native activity, will never 
desire to know more than what enables him to supply the ordinary wants of life ; but where Jlie wprkmeii 
of any art are required to have technical knowledge of particular kind, they will be found Invariably 
to possess it. Thus Carpenters and masons reiiidre some knpwlcilgc of the mechanical ^principles of archi- 
tecture, and working engineers of the strength of materials; and these kinds of knowledge are acquired 
by them without an hour’s interruption of their daily labour • »ii the contrary, the habit ol evening study 
renders them more steady, sober, and indiistiious than other workmen* than bricklayers and paper- 
ha/igers. for example, whose employments require much less intellectual skill If every cook-maid, 
before sne could obtain a first-rate place, were requirwl to he able to read, Apicim in the original 
tongue, there would be no want of learned cooks ; and if no bailiff could obtain a first-rate situation who 
had not written a the.sl.<i in Greek, or who had not made the touj gf Europe,* there would soon be found 
' abundance of bailiffs so qualified. A Caledonian, wht^i he comes to the low country, soon acquires the 
English tongue, and, if he has been taught l^tiii, thus knows three languages 'J’he servants at the iiiiis 
on some parts of the Continent, frequented by different nations, often acquire a moderate knowleilgo of 
three or four languages; a late custom-house officer on the isl.iivl ofCronstadt spoke and wrote ten Ian- 

K iiages I and the bar-maid at the hotel do Londres, at which we lodg.-d in Moscow, in 1814, could make 
ertielf intelligible iii Swedish, Russian, Polish, German, Freni h, Italian, mil English 
7M1. T/$e ct'i trttn way of oblatnmg any thing is to be impressed with the ''cccssity of possessing it, 
cither to avoid the evil of being without it ; or to satisfy the desires of others as to 'urselves; nr onr own 
desires There is scarcely any thing a rational man caii desire that ho may not obtain, by niaiiitannng on 
Ins mind a powerful inqirossioii of the necesaity of obtaining it , pursuing the means of atbiiriment with 
unceasing perseverance, and keeping alive that enthusiasm and ardour which always acc*oinpaiiy powerful 
desires. All may not acquire, by the same degree of labour, the same degree of cnniieiice ; but any man, 
by labour, may attain a knowledge of all that is already kiuiwii on any subject, and that degree of know- 
ledge is respectable ; wliat many never attain to, and what few go beyond. 

7M2. The grand drawback to every kind <\f impiovcmcnt is, the vulgar and degrading idea that certain 
things are beyond our reach ; whereas the truth is, every thing is attainable by the employment of means ; 
and nothing, not even the knowledge of a common labourer, without it : theie arc many things, which it 
is not desirably* to wish for, and which arc only desired by men of extraonlinary miiuls ; but let no man 
fancy any thing is impossible to him, for this is the baiie of all improvement la-t iu> young ploiigli- 
man, therefore, who reads this, even if he can but barely reail, imagine that he may not become eminent 
in any of the pursuits of jjfe or departments ot kiiowl ‘dge, much less in those of his piolessioii : let him 
never lose sight of this principle — that to desire and aiqdy is to attain, and that the attaiiiinuiit will be m 
proiiortioiu^o the application. 

, to ‘ 

Skct. 1 1. Prnfesnonal Education of yfgriculturisfs^ 

7943. In order that a professional man should excel as sveh, every other acqiiir(*ment must be kept sub- 
servient to that of his profession No branch of kiiowledgi* shouUI b(‘ pursued to any exfent that, either 
of itself, or by the hSbils of thinking to which it gives rive, tends todiveit the mind from the m.un obji'ct 
of pursuit; something, it is true, is due to relaxation m evciy species of tiiqiiiii‘iiu*nt , but judicious 
relaxation only serves to whet the appetite for the vigorous pursuit of the mam object By the pro- 
fessional cducrtion of agriculturists, \vc moan that diicttnm ol their faculties by which they will 
besfi' acquire the science and manual o|)orations of agriculture, and we shall siqipose agnciiltural 
pupils generally to have no other scliulastic education than some knowledge of leading, writing, and 
uiifhmetic. 

791 1 A/I yoting men who intend enihi acing agrtmUure as a pi oft w hether as ploughmen, baililPs, 
steward.^, land.valiiers, or rent-paying farmers, ought to undergo a course of manu.il l.diour for one year 
or more, in order to acquire the mechanism of all agricultural operations When the pujul is not 
destined for any jiarticiilar county, then he hhould be sent to a fanner ui a district of mixed agrn ultiire ; 
as, for example. East I..othian, where he would, if placed in a wheat and bean eullure farm, see at no great 
distance the turnip sy.stem and feeding, and a few miles off, the mountain Mheeji-farming or breeding : 
when the pupil is intendeil to he settled m any p.*irticular county, he ought to be .sent to a county as near 
as piissible of similar .soil and climate, where the best practices are in use ; as fiom all the turnip countic.s, 
pupils .should go to Northumbeilaiid or Berwickshire, from the clay counties to E.ist Lothian, or the 
Carse of GoWlic ; from a mountamoiiH district to the Cheviot hills, and Twccddale,*jkc. 

79W 7'he term of appi'enticahtp completeil, the future time of the pupil ought to be regulated accord- 
ing to the ultimate object in view : if he is intended for a ploughman, shepherd, nr hedger, perhaps to 
introduce new practice.s in other counties, he may remain for a year or two longer with other masters in 
the same district, in order not merely to acquire but to habituate himself to all the improved operations 
and practices If he is intended for a bailiff, then, after having bi>eii two ycais on one character of farm, 
let him engage himself for a Rccond two years in a district of an opi>osite or at least of a different cha- 
racter ; and ftir a third two years, on a thiid character. Tliere are, a» already .shown, only three descrip- 
tions of farming in Britain : the bean and clover, or clay-land fanning, which includes feeding by soiling ; 
the turnip farming, whicli includes feinling both by soiling and {Misturage; and the hill, or mountain, or 
pasture farming, which includes all the Aaneties of breeding. A young man therefore of ordinal y intel- 
lect. who has worked two years in East laithian on a clay farm, two years in the lower Berwu-kshire, or 
in the low part of Northumberland, and two years on the Nurthiimuriaiiiiills, must have a very competent 
knowledge of that part of agiiciilture knowm as fauning or husbandry 
794fi. The higher branches qf agriculture, or what may be calletl the engineering, valuing, and estate- 
agency departments, can only be completely acquired by first going through the course above descrilunl, 
as suitable for bailifik and common stewards, and next placing themselves urmcr an eminent steward, 
land valuator, drainer, road engineer, irrigator, &c as the rase may be; making choice of a steward who 
has extensive woods and plantations, and also, if possible, some quarries, fisheries, or even mines under 
his care, and of a land valuer or drainer in Aill employment. When a sphd foundation is laid by a 
thorough pracncal knowledge of all the operations of coninion agriculture, the higher iwrt is attained 
with eue, ahQ may be practised with confidence ; but, on the contrary, when young men whir know 
nothing of cqpimon country work are sent diriTt fVom school, or from an attorney’s office, to a land 
stqtvard or flgent, in order to acquire the art of managing landed estates, the worst consequences may 
be "dreaded, b^h to the proprietors and the occupiers of tfic territory whicf^ maybe subjcctiHl to them. 
The condition of many estates and tenants, managed by attorneys, may be referred to in proof of our 
assertion, * 

7947. Young mm intended as rent-paying farmers, after two years’ laboiu: as common servants, 
slipuM Jie kc^ as assistant baihfBi on other farms, till they arc at least '■25 years of age : no young man, . 
ir^our i^inion, 0 U 4 ^ht« to be put in a farm on Ins own^ccouiit, or employed as a master bailiff, at an 
earlier period. 

7948. In all cases when young turn are destined for particular pw poses, they shodid bg sent chiefly to 
particular districts; as, for example, young men intended for roaik surveyors, to wliere roads are best 
inanaft^, drainers to a draining country, embankers to Lincolnshire, wariiers to tlie Plumber, irrigators 
to Soulli Cerncy, IfMgers to Berivickshlre, woodmen mid foresters to Dutikeld, or Blair pi Athol, &c. It 
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would contribute much to the ln)i»rovcmcnt of agriculture in the backwanl <*ountios, if landed gentlemen 
'would prevail on their tenants to send tlicir eons|pi apprentices, ur even as ploughmen or fq^m lulKiurers, 
to the improved counties; ot if lads brought up b> the parish were sent there with a view to tlieir 
acijuiring the use of the improvcil inipieinciits. 

lyfintever ii*the ktiultif pi ^fcsstunal knowledge to be ot/juiredf the means of attainment is the 
jiupil's naym^uch attention to what he sees and hearii as to hit it in his memory. One ol the first things, 
tlUTcfoiT-, thar a young man should do is toctUtivate the farui» , of attention, which he may do every 
hour of the day, by first looking at an object and then shuUuig his eyes, and trying whether he recollects 
its inagnilude, forrir, colour, &c.; whether he Wild knot^ it when In* saw it again, and by what siiccial 
ipark or marks he would know it or deseribj it. When he goes Irom one part of the farm to another, or 
is on a walk or journey, let him pay that degree of attention to every thing he secs and hears, winch will 
enable him to give some account of them wtieri retiirncHl from Ins walk or journey; and let him try 
next day, or some days afterwards, if he can recollect what ho had seen then, or at any particular tiiitl* 
and place. 

79/>0. The attention, to be exhciscd in a way as to impress the mcniut and eniHlile the observer or 
hearci, not only to recollect objects, bufto dcscribe^liem, must be exercised systematically. A thing or 
a disi oursc must be attended to, not only as a whole, but as a composition ot parts ; and these parts must 
be consiilered not only as to then qualities of diinension, colour, consistency, Ac., but as to their relative 
situation and jmsition. To bo able to give an account ol a town or village, lor example, the first thing is 
to get a general idea of the outline ot its ground-pUn, which may tie done by liKiKing Irom a church 
tower or adjoining hiU; next, its relative situation to surrounding objects, ns what lulls, or woods, or 
waters join it, and m wliatijuarters ; next, the dnivtion of the leading street or streets must L>e notictxl ; 
then the intersecting or secondary streets, tbeprincipal public buildings, the princijial private ones, where 
tile lowest liouses and narrowe.sl .Greets are sit lated, and what is the diuracter ol the greatest number of 
lioiiscs composing Liie whole assemblage 

70jl. To trinsure vp in theimnd the characteristic marks of particular varieties and subvarieties of stock 
is a most important part of an agriculturist’s professional iHlueation. 'JV) do this eilectually, some know- 
ledge of sketi hing is of great use, aiul, if possible, ought to be acquired by every person intending to fill 
the situation of bailiff or stewarcl. Thc» knowledge ot soils, plants, and their culture is a very simple 
business coinjiarod with the knowledge ot stock, winch is not only ol difhcult and tedious acquirement, 
but easily forgotten or lust: fur one geiitleinairs bailill that knows any thing ot stock there are at least a 
score that know nothing. 

7y'ii{. In connection inih profissional studies, the pupil may find it necessary, if his education has been 
neglected, to go on at his leisure hours with all (he usual branches ol education, either assifited liy books 
alone, or by books and the be^t assistance he can pnxure If his school eduialion has extended to until 
melic, inciisuratioii, niatheiiiatics, and drawing, he j>liuutd occupy himself in acquiring a knowledge of 
botany, zoology, geology, and mineralogy, without a tolerable knowledge of eafti of wln< h he will ever 
be in the dark among iiiodcrii agriculturists, and in reading books on the subject. Next, let him study 
the various arts and maniiiac lures that have any relation to agi i^iulture, and stoio his mind with all he 
can acquire from one ot the best general Eii< uitopwdias, as thatot Kees, or tlic Enajdopuaia Hritanmca, * 
with its excelkmt supi»lementary volumes 11 he will go farther, and it he wishes know the extent to 
which he may go, be may consult what wc have advanced on the subject of education in iUo Encyvlvpcedta 
of Uardciufig. 


Sect. III. Conduct and JEconomy of an Agriculturist's Life* 

7n.7J. A plan for the gene id conduct qf hfe should be fixed on by every one when he aAivc* at man- 
hood, and steadily pursued lor tlie time to come • most commonly such a plan is formed by the jiarents 
soon after the child’s birth, and, at the latest, when the boy is taken from school I'he boy arrived at 
in.'inliucKl, however, is entitled to examine tins pl.in, and amend it, or devise another more congenial to his 
own notioiKs; but the risk ol any change of tins sort by persons so young and inexperienced is so ^reaf, 
that no joiitli ought to venture on it without the utmost consideration, and the firmest persuasion in his 
own iniiifl : where the parent has doiie ins duty, such changes of plan will not often be attempted; for, by 
the early intiision into the inmd ot a child of ideas relative to the pursuit that is intended. for liim, a 
taste for th.it pursuit or employment will giowupwith iiini,and become as it were his own natural ineliii- 
atioii 'i’liis will happen in most case.s, but in some children the bias or force ol nature lor some parti- 
eulai purpose is so stiong, that by no parental intreaties or reasoning can it be overcome , even where a 
sense of duty induced compliance with a parent’s wishes for a time, the dormant inelination has at last 
broke out and taken ttie lead. In such c.ises, the parent may generally conclude, that wlier^ the pursuit 
or purpose is not bad, the force of natural inclination will be more likely to command sui-ccks than the in- 
fluence of purc'iilal authority , and that a pursuit or business, cominonly of little proht or repute, will be 
more profit. ibic and respectable when followed by a genius powerfully impelled to it, than a profitable and 
reputable business followed by any one against Ins iiieliiiatioii. 

71)04. I'he jilan and conduct q) life are in most cases determined by aa'idental circu7nstances. The sou 
Of the labouring man grows up without any regular training or education for a particular end, and finds 
himself at the age of manhood eng.iged in rural l.ibour, and apparently incapable of .my other ; his notions 
and his ambition are so limited th.it he dare not venture to desire a change for the better , for no iiiuii 
ever desires that whii li he thinks it impossible to attain, and the mere idea ot this imiMissibility, however 
erroneous, effectually restrains the attempt at improvement. 'I'he hfe of the ploughman or labourer, 
much as it differs from that ol a man of eminent natural powers and superior education, is capable of 
iniieh ainclinration by being di retted to a suitable end or object as the ultimatum, or in other w^orde. by 
proceeding on a plan; plan indeed, as we have elsewhere observed {Encyc oj Gaid 2d edit 7778.), is 
preilestination, as conduct u late 


. ion of the art of living, any^inorc than ol the art of agriculture ; the one requires to be studied as well as 
the Ollier, and a man can no more exjKrt iiermaneiit satisfaction from actions perloriped at random, than 
he can exfiect a good crop fVom seeds sown without due regard to soil and season. When '^e look found 
and observe the quantify of misery in the world, the greater iiroportion is, or seems to be, the result of a 
want of plan, or ot a bad plan of life. How many parents are unsiicecsstbl in their struggles toraamtam a 
litrge family, the result of to# early marri.agcs : how many find themselves arrive at old age with no oth^r 
resource for support but charity, the consequence of want of foresight in expenditure : how many are 
suffering under poverty, brought on by llieir own want of fitigabJ^, or positive extravagance; or under 
disease from excesses ani irregularities eoimmtted in the heyda^jf life : and how many among those not 
born to liiliorit property, who, at no period of theu life, have any other alternative between hard^Libuur 
and dcflrient food, than disease and want! ^ 

795G Want of plan may Hot in every ease be the cause of all this misery, because arculcnt enters into 
life fur something, both on the unfavourable as well as the favourable side of the question: but we have 
no hesitation in asserting, that wantjof plan, as a cause of misery, is as ninety-inne to a hunurc^ : auy 

E lan at all, even a bad iilan, is better than none; because those who set out on any plan will, in all proba- 
llity, sooner discover its errors if u bud one, and eorrect them, than tlioM who bvi on no plan will 
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discover the want of one anft form a good plan. The young man who is just setting out in life may well 
tremble at thp consequences of procmllng on the Journ^ i^thout the guide of a judicious plan ; this plaif 
he must form himself, because he alone feels what he wants, and what he can do to gratify them ; all that 
wo can do is to offer a few hints. 

7‘157- In ordei to Itc able to form a plan it is previously necessary to determine tha object to be attained 
by it Hnpniness is the objc>ct of every action of human life, and consists in the gratification of certain 
wants and desires : some of these desiderata arc pccuHa|to youth, and others to old a^cf but inany, as 
clothing, food, rest, relaxation, entertainment, ftc., bogui with the earliest, and continue to the latest 
l>eri<Hl of life. Ail these gratifications arc pArured by ifibour ; in savage life, by hunting, fishing, and 
gathering fruits, till the man, no longer possessing strength ef^pugh for those labours, is obliged to lie dovi(n 
and die of want : in civilised soc;iety, they are also olitaiiicd by l.ibour ; but here what is called property 
exists, and man, in the vigour nf his da\s, when the supplies of his labour are greater than the demands 
oT his wants and desires, or when he chooses not to gratify the latter to the full extent admitted by the 
former, can, as It wore, embody a part of his labour, to be made use of when he is no longer able to per- 
form it with ease * a man m this case Is said to arrive at independence, instead of want, as in the case of 
the 'tavago, or of beggary, as in the c.ase of the iinpriwident. • 

7Po8 Itide'prmlrnre is the grand object which every m.m destined to live by the exercise of his labour or 
talents ouglit to have in view. At certain periods of life, when the iinaginatiuii is vivid, and health and 
animal sf^irlts in their utmost vigour, some may prefer present emoyment, mere animal gr.'itiflcations, or 
imaginary distinctions, amatory coinpicsts, titles, rank, inihtiry gU^rv, and high literary or pnifessional 
reputation : it is a noble attribute of our nature to prefer some of thehc to the mere accumulation of 
money ; but a great warrior, poet, or painter, arrived at old age and want, if the latter he brought on by 
coinmori improvidence, will not find himself surrounded by many marks of distmcf /»n ; and though it may 
IKissibly be some consolation to him that the three or four letters composing his name will be sometimes 
pronounced together after he is dead, yet it will not he much. 

71) ‘^'J The ercrche of his prtfessum \s the most rational mode in which an agriculturist, of wliatcvcr 
grade, can pursue independence. Only extraordinary circumstances can justify a change of profession ; 
in common cases it Indicates a w'ant of steinliness of character, or a want of success, and the latter is 
commonly attributed to want of skill j it is better, therefore, to pursue unremittingly the profession to 
which we have been cducateil, even though we should not be very sucee.ssfiil in it, than to risk nn 
infringement on character by adopting another. ']'he practice of agriculture, .is we have already seen, 
l77If).) IS earned on by three different classes, serving, commercial, and artist agriculturists - on each 
of these elaiijjies wc submit a lew hints to aid them in forming a plan of life, and regukiting their 
expectations. 

7*)li() The greater number qf ngrirulturists must eeer hetong to the lou'cr grades of the serving class ; 
and .act as ploughmen, herdsmen, shepherds, hedgere, wooilmen, and labourers ot all-work These fonn 
tlie greater proportion or mankind in every civilised tViuntry, and must over remain tJic liulkiest material 
in tile 8ocj.al labrir. Comparing one age and country with another, however, there may be the greatest 
difference in tljjoir intellectiual and phjt.ical condition The ploughman of Russia is but a remove from 
his horse. The ploughmen in different [i.arts of Britain .arc as intelligent us their emplovers : in .Scot- 
land they have the Bible by heart, are familiar with the history of tlicir eoiintrv. and not ignorant of its 
literature , they lead a laborious life, but they enjoy the inestimable blessings of lioalth, sound sleep, and 
pc.ace of mind, till the latest jieiiod ; they aie almost always independent, t-ither from their labour, their 
saiings, or, in old' age or sickness, from the assistance they receive of their children in return for 
what was laid out on their edueation The.se men .are as hapjiy, relatively to their eapdcity for happi- 
ness, .m any other elaes wliateicr • If their mensiiie is srn.iller, it is as full .as the largest ; for the essen- 
tial m.iloii.iU of coiiilort .ind happiness arc the .same in ail classes, and in all ckasses a man’s wants and 
wMiPs .accommodate themselves to the me.uis of gr.ititying them. 'I’lio rich liavo no uants, and their 
desires lor the most part are no sooner expressotl than gratified ; the pains and pleasures of life me 
neutralised into a kind of insipidity, till ciinul brings on di.se.nse, which to this class hccouies a blessing, 
bv ]>roeuTing for them the oecup.ilioii of taking medicine, the duty of attending to the doctor’s regula- 
tions, iind the pic.asures of conv.vlesconcc. 

7WI1 Constant labour^ even that ot the humblest dcserijition in the country, when it is not oppressive, 
and where it is accompanied with .abundance of fooil, sufficient clolhiiig, and good health, is hv no means 
inconsistent with happiness. It is a common but most erroneous ide.i, that happine.ss is confined either to 
the rich or tlie iiulepeiideiit Health and activity are the woixis, and a nih man who has nothing to 
do is umpiestionahly more miserable than any ploughman in the emjnre. “ Happiness,” says one who 
has thought much on the subject, “ is the full and vivid satisf.ietion of the niiiid ; and at consists in 
content and uninjurious enjoyment, that is, enjoyment not injurious either to one.self or to .my other. 
Among theft very first requisites to this .sati.sfaction, it will readily be perceived, is employment, 
cither bodily or mental; and the more energetic, without exh.uistion, U the employment, tlic more Bill 
and vivid will be the satisfaction The human mind is naturally active; and, except in sleep, if even 
then, cannot with iinpuiiitv be motionless or torpid Occupation is as neces.sary to its iicalth sm circulation 
ot the lilood is to the body’s Employed it must be, to know content or feel enjoyment ; for, by any want 
proiliictivo of pain, cither bodily or ment.al, e.sj)ecially the Ijitter, content and enjoyment are, according to 
the degree of the pain, destroyixl or diminished , and the want, winch the unemployed mind invanahly 
feels, IS as invariably prixiuctive of uneasiness, of listlchsiiess, and lassitude, nn’d their inseparable 
attendant, meiit.al pain Indeed this pain is, not uiifrequently, altogether unendurable ' All the impor- 
tunities and perplexities of business,’ saj's Dr .lolinson, * are soilness and luxury compared with the 
incoss<aiit cravings of vacancy and the unsatislactory expedients of idleness’ ‘ It is this intoteiahlc 
vacuity of mind,’ sa^fS Paley, * which carries the rich and great to the race-course and the gaming-table.’ 
It IS this vacuity, s.nys experience, which often prin.s them against thnnselves, and hurries them to self, 
destruction. If, .ilso, employment is necessary to jlie health of the mind, exerci.se is to that of the body. 
Kmployment to the mind and exercise to the iKKly are in some degree siilistitutes for each otlier ; but, for 
the full content and enjoyment which con.stitute happiness, they both, in due |roportion, are necessary.” 

( Co-operative Magaxinet vol i. p (i ) 

7t)fKJ The plan of life suitable for the operative agriculturist mav very well bo fomided on the condition 
of this class of meri in the northern couiitics of Northumberland, Berwickshire, E.*ist Lothian, and others. 
We liave alrei|idy (7809. artd 7834.) described in general terms the manner in which farm servants are hirnl, 
lodg^i, and paid in these counties; and details bv an eminent Northumberland fanner will be found in 
the sixth votmne of the Garrtcwrr’s Magaxine (p The essence of the moilej|*onsihts in the employer 

providing employed with comfortahlc cottages and gjrdons, and paying them chiefly in the nccc.ssaric8 
of lifo^ in so much meal nr flour, so much ground to grow potatoes and fl^ji or hcmji, a cow’s keep, tho 
mrt of a pig, if a shepherd so much wool or so many sheep, the loan of a team to bring home coal or other 
fUel, and a cc^in proportion of monev- ^}y this mode of payment the operative countryman is always 
sure of 8 coimortable home and fooii, i^’re of milk, butler, meal, bread, and potatoes, tho produce of a 
pig, poultry^ and bees, and of the produce of his garden ; and this, however lifgh may be the prices of 
t^e lettclea in the public market. These good things can only he rendered nugatory hy the evil of a bad 
All CfUintrjk-servants hired by the year might be accommodated and paid more or less in this man- 
ner j and to this mode of life and pajTnrnt they ought to look forward as the ultimatum of their grade In 
the scale of operative agriculturists. Bv prudent conduct, in regard to the incrc.isc of tCicir tkmily, and 
In Anigality, they may live in decency and comfort, educate one or two clnldren, and ^avc something for 
old ftgej or unfure^ii occurrences. 
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7903, The Northumberland ploughman is tho happiest of labourers, and n^ver feels a bad Mason, His 
oivages are certain ; and with frugality and oarc, his wife may bring up a large family upon this income. 
I'lie reverse is sometimes thi' case; but this is attributed to a bad wife, who wastes the produce of tho 
cow. The small stock of the lurid being always his own, and the cow generally so, makes him prudent and 
careful during single^ service to save as much of his wages as will set him up for himself. To this, and 
tho fact that Uie wages of labour arc never paid out of the floor's rate, the enviable state of tlie Northiun- 
brian labourcvsls to be attributed. It appears to operate as a prevontive chock upon population, and beau- 
tifully illustrates JVIr. Malthus’s theory; or, in tAe words of Buiiu, it tc-iches them to know that pru- 
dent cautious self-control is wisdom’s root *’ They are al^ anxious to give their children siioh education 
as they can command. When they are wi*hin the reach of a chant j. school they thankfully avail them- 
selves of it. and we find in every hamlet stAne |>ersoi) who teaches the younger children the rudiments ; 
and several of these, when they get older, w'ork and save the wages of siiniiner to pay for putting them- 
selves to schools in winter. (J. C. ill (r«/d. 3fflg vol. vi p. ;VJ1. Hce aUo Denson^s rcasant'a Foice.) . 

7934. The day labourer who has no particular employer^ and probably no fixed residence, is much 
less comfortable than the ycaaly servant; in England more especially, under the present system of poor 
laws and parish management, which is calculated (9 degrade him, and efiectually to prevent any attempt 
at improving his condition, if, as Slaney observes, “ by iinrcinitted industry, he has been enabled to do 
without paroc'hial relief, and bring up his children decently, it is a& much as could be expected : fur an 
attack of illness, or the temporary loss of emplovment, he is in general totally unprepared ; he t/iinks not 
much of the morrow, and, as it stands, it is perhap.s well for him that he docs not anticipate evils which 
lie cannot prevent. Every one knows how beneficial to the cuminunitv, how advantageous to the iiidi- 
vidu.il, the hope of bettering his condition in life is : it cheers him in adversity, encourages his industry, 
promotes his content, yet from this hope the major part of the agricultural labourers of England arc 
excluded; they toil indecxl, but it is to continue, not to better tlicir existence” (Essay on the hcnc» 
filial Direction of llural Expenditure^ p. 170 ; see also the succeeding chapters of these judicious and 
intelligent c.ssays ) 

TDik). The condition of the labouiinfr i lasses has lately been considered by the editor of the Scotsman^ lb 
an article m his xivth volume (Nos. II 0 I, and 1132 ), which is also published separately in a tract etiiillcU 
The Scotsman's Adoice to the I.abouung Classes The condition of the Libouring classes, it Ls observed 
ill this tract, may be deteriorated in two ways; “ by increasing their numbers too rapidly, and by 
dnnmishing the cajatal whu h provides them with employinent Now c.i))il.il is either diminished, or 
itb natural growth is impeded, by the enormous gums |»aid to the government, by the tax on corn imposed 
for the benefit of the aristocracy, .iiid by tlic many .ihburd rcblrictions on industry, which have arisen 
from the ignorance or iniscoiiceptiuiis ot our legislatoi.s To repeal or reduce taxes, and rcMovc iiulu.stry 
from the restrictions which letter it, benefits the working 1 lasses by enlarging the fund which creates a 
demand for their labour. The suirerings of these classes are therefore, in no small extent, imputable to 
the exactions and misconduct of the governtnciit Viilpublc and injurious, however, as the extravagance 
of the govoininent has been, I am convinceii that were all the public burdens annihilated, and all the 
obstacles to freedom of industry removed, the relief given wouliLbe but temporarv. The luilbry of the 
working classes might be mitigated by such means, but it cannot lie eradicated by legislaMon, nor by aify • 
human means except such as shall put some check on the increase of their number^ Scientific thinkers 
regard tins conclusion as establisheii on the clearest evidence ; how then is the principle of iiurease to be 
checked ? Only 111 one way : by enlightening the minds of the working classes; by inspiiiiig tJiem witli 
feelings of self.rc.spoct; by teaching them the immense importance of habits of priaienco, forethought, 
and seif.contiol to their own happiness ; by giving them true notions of their situation as moral agents, 
responsible (or the cunsc(]U(<nce.s ol their acts, and endowed with powers which, if rightly used, would make 
them to a great extent mabter.s of their ow n dcj-tiny ” 

7lk)fi A 1 adical evil m human conduct^ is that “ in tiic article of marriage men consider life as a lotLvy, 
and they rush into the most impoitant of ail ties, without making any provision for discharging the 
obligations it lays upon them. I'liis applies to the middle ranks as well as to the lower ” Thousands 
and tens of thousands marry every year whose earnings hardly sufiice for their own subsistence , and 
inuUitiidcs throw their ofi'apnng on the world ” with as little rational consideration about its future 
w’ell-being, as the croccKhle shows when she drops her egg in the sand, and leaves it to the 'sun and the 
winds to hatch her young into life.” Such persons .shelter their thoughtless conduct under the plea of 
trusting to Providence : but what is trusting to Proviilciice but trusting to chance ? Nature has endowed 
us with reason to regulate our conduct, and 111 most of the common concerns of life has eiiablcxl us to 
foresee the consequenees of our acts. After making all the use of oQr reason that we can, enough will 
still lie lell for chances, which may turn out, as every day shows, as much against us as for us. “ 'I'o 
neglect the a'dinonitions of reason, and then trust to Providence to free us fioin the evils induced by our 
own though t1cssiu'.ss, fs to call u]>un the Deity to woik a miracle in our favour , and this, ir^tcad of pro- 
moting our improvement, is only to harden us 111 our fully.” 

79(j7. There are two fiidAv to the well-being of the labouring ckisses ; the first is, 

that as no cfl'orts of legi.slation can lift them out of their misery, their happiness must always deiKuid 
on their own liahits of prudence, forethought, .and self-control I'hc second is, that no man has a right to 
bring human beings into the woild, who is not able to provide for their support and education. The law 
punishes severely the act of exposing a child ; but the man who marries and becomes tho father of 
children, without having any reasonable prospect of being able to keep them from beggary with all it| 
attendant uuscrics, is guilty of the same crime in a lower degree, 

79G8. To convert the burthens which mafiiage brings with it into money ^ the Scotsman suggests th^ 
following scheme : he takes the c.ise of an industrious mechanic begmning to earn Ids jier week at th« 
ago of eighteen, and he shows what he could aicoinplisli by living economically, and deterring marriage 
till he was twenty-eight : he siiiifioses him able to live upon 12s. Cw/ per week, and to place 3s. fit/, per 
week ill a savings’ bank, by whicfi h;<i stock, including interest, will amount in ten years to about lUtV. 

At Ins marriage he is supposed to spend .‘tO/. of this 100 /. in furnishing a house, &r. and to dispose of tho 
remaining 70/. to provide^gainst the following casualties 
79fi9. The first casualty alter marriage which he has to provide against is sickness, which may be done 
by a weekly contribution of 4t/. for himself and his wife. 

7970. The second casualty is the infirmity of old age. This is to be providctl against by an annult 7 

ftom government, or a benefit society ; and 17/. 1#. 9<f. paid at onee, or an annual payment of 9 . 1 . firf. by a 
man at the age of twenty-eight, will obtain an .annuity for him of 20 / per annum lor whatever number-cf 
years he may live beyond the age of sixty.eight. * 

7971. The thirdcasueutyXahe provided for is the possible widow'hooil of his wife: this he may do by 
paying down 32/. 12 s., for winch a man of twenty-eight may secure for his wife, supixMuiig her age to be 
the same, an annuity of 10 /. for life, in the event of her being left a widow, nt whatever period it may 
liappen. On this subject the benevolent and philosophic autj|}Or of the scheme observes, “ When society 
is more enlightened, it appears to me that a provision aguin^j^tnc chance of widowhood will be coiu 
sidered as indispensable flit marriage as a suit of wevtding clothes. 

7972. The fourth casually i-s the-cliarice of the death of the lather before liis child is able to for 
itself; that is, before it is fifteen or sixteen years of age. To ensure each child agp,iii^ this casualty.^is 
projiosed to secure a,small annuity to it 111 the event of his death, of say 3s. per week, up to its liftccnth 
year. Tins, tho father being aged thirty, he calculates may he purchased lor hi. paid down the first year 
of the eliild’s life. ' ” A similar dcpcAit of hi. wuuhJ be rcfiuisite at each addition in.idcto the family ; and 
as a marriage is assumed to produce on an average tour rlnhlrcn, the whole sum expend'd under tbia head 
would be 20/ ’* Those who nave more than lour clfildrcii must make extraordinary ckertions. 
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797‘i A reasonable degree of sceurity against the casualties qf Ift, may 1)e aflfbrdcd to a working man 
about to ( nti r into the iiinrrierl atatt tnd Im family for the sum of lUO/ . which it la shown he might aav*. 
by tiie age of^twtnty eight I hat t>um would be disposed of tfius 

hurniturc, exrlusive of what was proa idid by thL wife - ^ S30 

Aiiiuuty tor hiinscU in old agt of 20/ per annum . * 

Annuity 6f 10/ per annum fur his widow - - - 35 

Provision for tour children > ^ > - « Sb * 

« * * ^100 

V 

Therefore, let no mm whatever, not even the most humble country laliourer, think of mairying before he 
1)^ saved 100^ , and let him bew irc of spr ndiiif, any part of this sum, even that liart which is allotted for 
his furniture, tictore he has provided for thi four rasiinitiis of the niirricd stitc 
7074 To tafiy this sthtint nfo effirf, nuitu U issuiaiice smiLtu s by the working classes themselves, or 
beniht societies, would probably bi the best inodt iiid gjvLrninrnt iiid tfiL more we lit hy members of 
• SOI u ty ought to lose no time in issisting in their toi iifiti m It is justly obsi ped, however, that it t annot 
Ik too often incukaUd uiion the working cIissin, th it the improvement of their condition must be their 
own work. Were this seiicme carriid into prictiit ** it would fliiYiftush their numbers rel itively to lapi. 
tal, and Ss a consequence, their wagis uouti its Seeondiv, itw uUl reseut them and their famiiigs fiom 
extreme poverty, give them indciKiidc lucof character, set uic to all i tluin the advaiit igts ol education, 
nod thus lire tk down the bairitr which confines them to the sphere they tre born in, iiid precludes them 
fiom obtaining any of the higher prizes in the lottery of lift lo society the system would be ^ii illy 
bcncfleial poors i ites, with all the abuses they enec iidi r would be done away crimes would be nre 
when pauperism w as eradicated and by the unixcisal diffusion of education, all the talent in socittv 
would be rnido available And last, not le isf, when t very grown up man had either n small stock of 
savings in hand, or investments in a comnu n fund, we ahuul 1 have the very best guarantee for the public 
trmquillity Did the working classes fully undcrstuul this Mhetne,’ its evecUent author cuiitiimeo, 
“■ lime tenths of all the poverty, misci v, iiid enmi which vvi see around us woul 1 disappear, we should 
in t lot find ourselves in a ne w world, full e>t mtclligem , pe at < ind gootl order, in which life lud proi»erty 
would he ten times more set urt h ippine s moreequ illy distributed and an admir ible found ition laid for 
the further imclioration of the lot of mankind * / o/on, Isov 1 18>0) 

7^7j Ihe plan qf Itjt J ir ih dmetn c/^sa f' beed hardly be punted out (hcriscfrom 

a farm b iilif^ to a steward s b iiliff, or to i demesne b iiliH or ste ward, and them e to the general stL*ward or 
factor of* an estitc, is an obvious object of ambition In inothe r direction hr miy rise thiongh the differ- 
ent gradations ot the eointnt rcial agru ulturist, < r, a lopting the rank ol (oun<;eIloror rrtist, he may be. 
come a s tksinan, ipprai^ r timber or land suivtj ir/l iid value r, igent, or igritultural t iiginccr larely, 
however, e in he attempt the veterinary protessiion, oi th it ot dr iftsm in, author, or proftsst r 
7^)7(x Iffi hmuntiatim to uhich a diuitive a^iunltuiist ts natnially mini I slu uid be regulated by 
^is professional abilities and experiene toy th it which he will t oininonly ret eivo will be rcgulited by the 
* quintity of ague ultural talent and e\( erie IK t in the m irkct , it ought alw tys to be siit h is will render it 
worth nis while to iie honcbt, assiduously itteiitivc to the intcustof his emjiloyer, md uf polite and 
obliging m tnners A h indbomc salary to such a ervant is wise leonomy 
7977 Ih tlj tt qf the nitist 0 ) t. unsdioi a^it nltiinst miy Va either to ascend to the rank ot author 
or professor, conditions of mere honour th lu \ r dit , or to re disc \ ro^ierty and bteume a proprietor eiilti 
vator lor i r‘’nt piymg farmer, no aifistor uithoris at all adapted 
7b7S Ihe hgntmnte (bj ct of ttomm miilag / nltunst la t> rise in the (lifTe rent grades of his class, 
and become d thcr i lirg'* tarmcr, a gc ntlcmaii fanner, or, best of all, a proprieti r cultivator 
tD70 Tin piqfits t > si Inch a lunimi mil iif^multunst is intitlrd^ < onipirative ly with those of other tom- 
mereial men, are theoretically eletciiniiiable by the risk attending the employ nient ot his eapitil, and the 
skill rcquihiie to prosecute his irt, but, prae tie ally, this rcmuniratiin will de(cmi on the quantity of 
skill ind capital in the m irket 1 he risk nttendingc ipital i inployed in the eulturc ot the useful products 
of the KUil IS evidently less than the risk of capital employed in many or lerliaps mist maiuitictureii , 
and tin skill reeiiiisitc to en ible any one to Ik come i farmer, according to the customaiy prietices ot the 
country surrounding him, ib less thin tint rcjuirid tor almost any bi am h ot maniil leture In conse- 
qiicncc ot these things, there an men every where ready to become farmers heme the profits of firm 
iiig are n ituially Icba than those ot must other pursuits, but, to eounti rhti iiiee this, thi farmer has 
stveriladv intigis pee uliar to Ins profession 1 irst, the nature of Ins reside nee in the country, whiel 
assumes acertiiii <lt{,ree of consequence Irom itscuiineit on with aeoiisiderabU group of out-oftiee s, sur- 
rounded by a gaide ii, ore hard, fields, woods, nid other rur il st enci y, all in his oi i i^r> ttioTi, anel iidMbitcel 
by servants gi cottages, horses, e ittle sheep ami other dome stir anirnils in siibjeition I j him, given him 
a dtgiec of toiibequcnce both real ind ai parent, ind asrimilites him more neaily to a loid of the soil, 
ami to tin nobscssur of thatboit of rural rctiiinieiit and inilcpe.ndenec whieh is the olijeet ol dm >st every 
(oinincre al man s amlution, than any othei mile of lifcei uld do Secondly, minv tiades ai\d profesMuna,* 
jireK-lude (aceordinj, to geiiiril preju Itees) their followerb from iKing gentle men whereas, though every 
furmf»i6 hot a gentleman, yet my gentleman may become a larmet without in any eUnioo loOvering hi* 
liguk and gharnetc r , a 1 irmer m iv, the relore, if he choc scs to adopt the habits and maiineii^t n gentle s 
man, be reckom ^ as sueh rbirdly, the fanner s produetb are in univcrb d demand, iiui he Is njre of p 
market at bonit le isonable rate, a net otherwise with many in inulae lures Fourthly, ho^s sure of a 
home, of the neeessancA of life, and, in general, of most vigorous health Fifthly, he lb gelicr^ly a Mian 
o( more piroehial influe nee than the trade sin ui or m mutieturer 
7081^ hcaiuly any fai mer maki s a foi tun by his jn <Ji ssi m the utmost exertions of the most i^ilffil 
and m iustriuus men, in t le most impioved districts, seieloni do more ti*iii enahle the in to kcepjiaee wtUi 
the timc^, and the great m ijon tv, 111 all c nintne lead i life if treat 1 thoiir and anxiety, and end as 
they began No fanner, in a general wav, can ruse more thine m corn crop iiiAvtai, and m thisrespcet 
the farmer of Ku su mel T’eiliiid has the ulvani ige of the British farmer, to&the lauds of the fejrmer 
being from five to eight months under sium, ill root weeds ire destroy ud, ind the „rounel so loosened by 
the Iroslfs' and thiws, as to require verv 1 ttle st rnng tor the see 1 the rapid siiiniuer whieh snieeeds 
riiietib all annual (lantb th it will grow tluie, iicarlv as well as m F nglaml, ind better than in many part* 
of Si otl ind and Ireland Thi British farmers, howevei, have the great advsnitoge of perpetual pastures, 
Awinjj' to the m Idne^s ot our winters, but still no art ol man will sliorteii the yierioel of animal gestetion, 
ami originated Umh or a calf in shorter periods than five montlis and forty weck^ How often doestha " 
tradesman or manufacturer turn his capital m that tune' Xherc arc three vanetics of profcssumal 
farmers, httoever^ho ocassioiially realist some propirty the grazier who feeds with ojl cake, grains, 
an<F<||j|icT«itificiBl foods, the dealer in rorn or cattle, who has the art to buy at dialling and sell it a 
ri^pg Market , and the elealer or jobb^ in ^inns w ho sublets e r se Us his lease. Or sn inirehasq^ of land, 
vvh5 tubdivyelcs and sells estates The ja oflts of the lirst are not great, and those ot tne last two arc af. 
teneted great risk •- the only fnmer whose lot is to l»o envied, lives under Ir landlord who docs not 
r ike thf fii|l mari^table priqc foi his lauds such a* Burdett, Coke, Bedford, Noitliumberland, and many 
Qlntib in t)ie souiii^ Uut few in tlic north, or l|i the west 
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CALENDARIAL INDEX. 


Thouqb agricultural operations, m geneial, require less nicety os to the exact time of. 
perfonning them than manv of those of gardening, yet there are exceptions in respect to 
some field crops ; for exan^le, beans and turnips. It is proi)er to observe, therefore, 
that tlie alrtiavtac Hike in this Calendar is calculated for the meridian of London ; but «s 
a Calendar of nature is given for tlie metropolitan district, the almanac time may, in 
every part of the empire, be varied to suit the local climate and vegetation. * 

In general, other circumstances being alike, four days may be allowed for every de» 
gree, or every 70 miles north or south of London ; in spring, operations may be com- 
menced earlier in that proportion southwards, and later northwards ; but in autumn tlie 
reverse, and operations deferred as we advance southwards, and accelerated as we pro- 
ceed to the north. In every case allowing a due weight to local circumstances. 

Our notices under each montli extend only to a few of the leading features of cou'ntty- 
work ; — to attempt to insert every thing, or even most of the things that require attend- 
ing to, we conceive iinpossililc ; and, if it could be done, quite useless. A man will 
always act better wlien guided by his own judgment, than wlien following implicitly 
that of another. Calendars should only be considered os remembrancers, never as 
directories. 

JANUARY. 
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Dulilin • 


Quantity 
uf Jtain. 


I**)'*? inch 
2 0117 


A cold Jar 

drier diirj , 

ib a little aliove Or Itelow lhelVe<‘7inR |K»lut ; wlnlfT-coUl 
In ginernlly It'Kb felt by Aiiiinnls thtui Uiat of Mnrcht 
Wmdh prevail during thi» mmiAi. The rolendar 
of aiiiin.itcil iiritiiru i» much more to he depciuled on 
tlnn the vegetable ralendiir; for cxcei>t the latkinii on 
tn‘cs, the ktiiti of the other pIdiitK during this month 
fli’pends much un the clunu ter of the prei i lillg antiimn. 


1 . Cntendar qf Animalcd Nalutr round London, 

In thr firit n<Kk’ shullrasi snails (Hdlix) and edrth'Uurini 
(huinbrIciiH terr^stris) appear. 

fiecumlneek. ri’dbOMst (A/otacflla Itubhol.i) whlht'ra, nut 
hatih (Sflta eiimpieS) chat I ers, missel tlinish (Turdus \lstf 
vorus) slngi, and wagtails (H/ohiciUa dlha it fl.’iva) npiie.u*. 

Third tvfck. tho Gomnaon lark (Al.iilda arviSush) congre- 
gates. 

Taurlh meek’ snails (IWix hortdnsls) and slugs (Lima* Jitcr 
et hvillimis) abound in tlie shelterwl parts of gardoiin; the 
hedge spnrroST (iVutacflla morliil.’irib) wliistlesi the large tit- 
mouse (rhrus'mkjor) sings, and flira appear on windows. 

9 . Cafendar of Vcffctabic Natui e round London. 

In the^flut meek' some plants acndentally in flower; oiid 
others, as the Laurustlnus, continued from December. 

Second nirek; winter aconite (Krintlus hvcrtnklis), ChriotmiU 
ros« (f/ell^borus ia^tidiis) in flower, and Hard (Cdrylus .dvel- 
Itina) catkins banning to ap^iear . common honeysuckle 
(Ixmiedrii Derlciymenum) buds fiegm to appear. 

Thtrd meek I nrtinroie (Ih-tmula vulgkris) flowers lukbeltcred 
places; daisy (lidlUt perdnnls} and chickweed (Alblne mMla) 
brain to flotror. 

A'ourfA week mezereon (Wphne Xfrzireuin) begins to flower; 
and sometimes spiirry (Sikiii^la arvensh.), ]ianscy (Klola tri- 
color), white scented violet (^lola oiiorhta), archnuTOl 
(/Amium rhbrum), and coltsfoot ('Z'uskilkgo purpOrea et odo- 
rkta) show blossoms. 

3 Farm-vard. ( 2902 ) • 

Attend to huTh, whether in the open yard on straw and a few 
tumhM (d4l,l-)i In hammcls for foedlng (r>SA.S.), or in stalls 
(Gii.!i2.|. 'S«etbat the weak are npt driven from their proper 
Bh.ire of greeiv food by the strong ; notice any in bod condition, 
and put them in a place by {hvmseilbs for a few weeks. When 
the Kny or straw Is of infimor quality or flavour, sprinkle with 
salt water, which will make it more palatable. 

Tknahina (319%) goes on pretty regularly at this season for 
the sake ot a supply of ctraw. In soii^ districts it is coonnon 
to thresh an hour every momliiir by candle-light during the 
three winter mondia, the candles ^liig hung up In lanterns. 
See that the gudgeons hpA otiw plAces are ke^it oiled, and 
tho teeth of wheels greased ra'soaped, or coated with anti- 
attrition. 

Implemenie not now In uae may bearepaired, also harness 
greasM. Ropes spliced, and various evening Jobs executed, 
where it is customary toArork a part of the winter evcn.ni^. 

JUen*e lodge. (^16(J.) Iii aome distijeu the unmarried fivm* 
aervanta have a common Vivingg’oom in the farmery, with 
a sie^ing-room ovetv ^ ileeniiw^ooms over the bones. It is 

the du^ of the fkimer or hallKF to sec that these young 

are properly occupied during the long winter evenuiM. A 
poraon of every man’s time will be taken up in mendiitf his 
elotbes or slioes, ai^ sumetiRles in oUing and cleansing hontc 
hnmern , the thervught to lie encouraged to pass in read. 
ingfOr other w^ Insliruotlsig aicmi«lv«s. Une npy read 


to the resi ; one may luktnirt the others on any subject ; a 
ma-sler moy be got in lor an hour or two every evening, who 
wotild tenon them all. A mister •>ultnhle for this puri>ose will 
ofleti b« (otiiicl among the mamvd servant*, or among iho 
t illage incchdiiick. '1 o st rlom studies m.iy IwjolncMl recreative 
rnes, such as (he flute, violin, storv t<>llin^, Mm^iiig, sjiecch- 
m.iking, dram..tlc atteiiiprs, &c. 'Ihe ballitfcr iwner should 
occasionally come and i-xamine each lad, and bestow some 
nuiik of approbritlon on tlic most deserving. 

4 Ltw Stock (f>216 ) 

Store farme (71'H ), whether of sheep or cattle, require con- 
sldcniMc attention during the winter and spring months to 
supply straw and liay, with such gntu foorl as can hesioirw], 
to stock on scanty 'pastuns, and to shcltcnr dunig storms, 
cspeciallj’ of snow 

iMwbe aie dropped during iliis month hv the Dorset sheen, 
md near J.ondiin are generally keiit in the house and fed.'<722f.) 
iiicne rciiiiire regular attention. 

Valifi f>itiing at this season (G843.) should be kept Very 
clean, and their supplies ol lulik llliernl. Calves to haTegntt 
as stock slioukl never be druii|M'd sooner than April. 

Pige (728.1.), pou/l.y (74.18-), and sUK.k in getieral, ahould h« ' 
kept in good hinrt at tliiH sc.wnri, niherwJ>« in the spring 
nioiitJis they will be fit for nothing, and half the summer wlU 
elapse before they recoior the bad eflects of wiiiler st.irraUon. 

, when the ponds are coveretl w 1th ice, require attenflon, 
to bic.’ik holes to admit air. (7A72.) 

Bea if dormant do not reuuire to lie fed ; hut if Ihe westher 
IS so mild, or they are pKicca in so warm a simatian as to oi*ck> 
Sion their flying about, lh"y should bo examined, to asceOain 
if feeding be requisite. (7C02.) 


5 . Grnss I^nds. (.V+Sl) 

Dry e^le and upiande should alone be stocked with cattle or 
ng horses at this season. (Af<5'J ) Shewp should riot be 
owed to gr.i7e either on wet marshy meadows or on young 
vers. (.Wi-I.) Grass lands, under a system of irrigation, may 
be kept covered. (I.IH?.) Clayey soils and others not hto* 
perly drained should now have that (qierntion etkciuolly per« 
formed on the surface (4294.) or uuder it (4282.), .gpuusding to 
circumstances. 

IKormj (7704.) on some soilvdo considerable injury to groso. 
IXliere the labour la not ronsiiUTed too much, and 0tere is a 
water barrel at any rale, tl^ey may he killed by mixing powder 
of lime with the watc*r, at the role of cine pint to ten jalipniR. 
On lawns, awd In pAialJ paddocks, or In the com efjhmu 
orn^rt, getting rid of worm rasta is an object worth attendJlIg; 
ro , and this month, February, andOvtobex^ are the beat •easona 
for the operation. ’ , * 

<r. Arqble Lands, (4926.) ^ m , ' eef 

M irhen the soil fs not too wOt. deed out dung end ^ 
d dunghills, also compost heaps, witls peat at ether 
ma((4M« ^ fi$p that drains, ditches, and water-flirfowe run 
i^d onsw or their rc-spcctivu ends. 


4 Ka 



1284 Cl4l<eNDARIAL INPEX. 


In mim dfv iUiieIImu vtanlad In the lait 
WMlc «f llw ntoatt) •od olio "Qd waiEtiinM o»(4, wta 
•own. On thn wTiole, however, It i» betier to dvfor tlie lieiuM 
■ltd iMiM till "the flr»t and tecond weeks cf February, and the 
oate tUl the two last weeks of that month. 

h'pHnir wluat of the common kind (.'MkA.) may be lown where 
the Mil M suitable. 

7. Fences (39G0.), Iloal^ C^33.)* and D tains. 
(43ia) 

Han’lhortu may be planted in fenct-lines, in any the dif- 
ferent modes. (‘I97^-) Ditches, walls, puIlnKS, and ml oihtr 
SanAMot the coiiiinon kind may bo rornied; but none where 
hollies etc, other overureens are to be used. lUiialr by tlie dit- 
Ibrviit mMi». (HIS?.) lloads and drains may be forint.'d at all 
• times and 0amta. 


w 

8. Oniaras (^9.) dPd BoprgrmtndL 
FrwMirawand fteeihem of hmm. When dlggtnii ramd 

each tree is jmeUsed, this Is a ffood teasoa* Stoke and tie 
newly planted trees. Plant arehaxtto. Trench groinid Ibr tup 
plantations. (6U07.) 

9. IVood-tands and Plantations. (3906.) 

PrejMire the mil for plantlnff. Plant dc^duous hard-svooded 

trees In mild weathtar. Plant and sow 6ie larger tree seeds, 
whether in places where they are finally to temoln, oe In 
*uu I so^ry -grounds. 

tifeU timher and cappite not raliisble on account of hs bark. 
‘ lock up roou, stack tliem, and char them. 

Pf%ne di-ciduouK trees ; fill up vacancies. Cut hawthem 
heditet. ( ^9:13.) Gather any tree seeds not before Kathered. 

liratn wood-laiids and cut paths or otha openings required 
through them, the leaves being now off* the deciduous soits. 


FEBRUARY. 


WenTher 

at 

Average of 
the 'JTict- 
itKunHtcr. 

Greatest 
Varlutiim 
from the 
Average. 

Arcrago 
ol tlie 
Uaronicter. 

Qumtlty 
of Rain. 

lonutun - 

42 3 

6 

29 91 

0'«73 inch. 

Edinburgh j 

36 0 

. 

29 .556 

1 1-21.9 

Dublin - 

43 78 

* 
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REMARICS. 

This month (the spnng or •prvul kale mmtth of the Saxons) 
Ls usually subject to much rein or snow ; either is ac- 
counted scJsiiriable : the old proverb lieing, “ Pobniary 

i.M dike with either black or white.” lUiund London, 
the luip in vegetables shows evident symptoms of motion 
alxiiit the innidiv of the month, and soiiu times a week 
feirlicr. 'Ihe anniMi calendar, and inlloresrence of 
natlxc trees fur thi r /nunih, will generally be found vctj 
correct. 


1. Calendar of Animated Nature round London. 

In the first ivcci: .'bees melllhcd) come out of their hives, 

giiats (fulex) play about, insei'is (liisc<ct.i) swurin under sunny 
hedges, and the e,irth-worm (Lumhrlciis leircStris) lies out; 
hcn-eliairiiu'hi‘s (/>rmgflla) flock, .iiul the soiig-thtush, or 
throstle (Turdus inCisicus), and common lark ( Alauda arven&is) 
sing. ( 

Sieoiid Tveeic the buntings (Emberlza tillia), and linnets 
(f'rineflla l.im'jta), appear in flocks , sheep (oVis AVies) drop 
their Uiiilis ; gesse (dhias d^nsc-r) begin to lay. 

Third week ; rooks Crfrwis I'riigfli gtis) ticgln to pair, and fo 
sort to their iiest-fnas: hoiiae-sparrows (/'’ringflla donu^siKMi 
(hirp, iV'd begin to build; the challUnh (Iringllla ciOhbs) 
sings. . 

hmrth nwlr* the psrlridge (^TcHrao l*erdix) begins to p.ilr, 
the bliickliird (7'ilidus ilf(<rula) whistle's, and the wood lark 
(diadda arvutisis el ailidrea) sings ; the hen (/*hdsiiinus> Odllus) 
site. 

2. Calendar of Vegetahle Nature round London 

In tlte flut fierJc the snowdrop (ftaldriMins nivkli^), whni 

(D'lex euni|Hn\i), white deadiieitle (/.binuini .ilbnin), poly- 
anthus (Primula v^rls) flowers; and the elder ( jf.imbilt us 
nigra), and wunc roses and honeysuckles, begin to expand their 
Jeaves * 

* Semmd mek • common crowfoot (ManilncuUis ripens), dsndc- 
linn ( loloulodon 7'ardxacuni), and (he fem.ilc flowers of hazel 
(('dr>his dvellKnii) aupeur 

Thin/ tveek VenUuta agrdstis in flower , many of the poplar 
and wlltow tribe show tin ir c.itklns , and also the yew (T'axus 
Imtcnla), alder f I'liiiis < oniini'inis), the tulip ( rii/iiaj), crown 
imperial (Fiilil'arlii impel iali.<), and various utliir bulbs, 
boldly emerging fVoni the giuiind. 

Fourth merk. flu* ^ilca (Jrnea, wood strawhen-y (^Vagdria 
vfoc.1), soin" hpi-edwells ( Piriliiirn), the groundsel, .and soiue- 
tlincM the stocks and wall flower (f heir.'tnihus) in flower, 
home sorts of gucielierries, aprlioU, and peaches, bigmiung to 
open their butls. 

3. Farm-yard. (2902) 

See hist gionih In taking in stac'ks to thresh, destioy ver- 
min aa much as possible. (bfilS.) Clear nwayilie botfinnlngof 
straw, faggots, or other temporary matter, and le ive the site 
perfectly neat and clean the poultry will puk up what grams 
mav have dropped, lie vigilant in keeping sloik ot every de- 
scription 111 order; wintering cattle fr^uent supplies of 
fresli Htmw and turnips, or other roots , 'horses by sound com, 
and cootl jieas-straw, or clover-hay. disi>ensmg .is much na 
posbiiile witli wheat and ont straw. 'The evening food should, 
ocrasiriuilly at least, be of carrots or iw)t.nt<a?s. 

Poultry now lay IW'i'ly ; and if some indimle a desire to incu- 
bate, to mud. the betti r where an early brood it an objcsil. 

Wg«. There ore still a good many hours for mental 
lmurovenu*iit. 

4. Livestock (6216) 

Sheep generally begin to Iamb during this month, and re- > 


quire unremitting attention from the shepherd (7112.) At- 
tend to fetding Himbs ns before (7224.), and to milch cows 
(GSGS.) and fattening calves ((ib43.) 

5 Grass J.anas, (.'ifil.J ) 

See list month. M.iniires, where applicsl to grass binds, 
m.iv lie laid on at this se.ison , and su« h old mossy lands as are 
to be broken up may now lie yiarctl with a view to burning 
next monlti. 

The w.itcTmgor meadows in warm tituationi may be par- 
tially left nil’ lowanls the middle uf the ruontli, to cncuurago 
the grow (I) of ihe grass. ('13K j ) 

6 Ai able Lands. (492 1 ) 

Deans should he pul in during this month. (.5222.) Peas for 
florid iiig, aiul for a ripened i rop, may ho sown at ditl'erent 
penrxls (6121 ), and (arcs for soiling or sita]. (3237.) Oats wiw n 
fiom the middle of tins month to the middle of March (3120.) 
unless nn very old tuif, where liiey rnny lie sown later. It it a 
common but erroneous opinion, that old groM lands mtendtxl 
to lie broken up and sown wiiii o<itH or beans, shouldbe ploughetl 
at eirly as pnssjble, so ns Hie frost inav hare some eft'cct on 
the tiiirow before seed-time, lint tins, though most plausible, 
it a most (Idngcront doctrine, it being found from exfierictice, 
th.)t l.inds so ploughed and sown are always more subject to 
have the plant of corn di>siruyed by thu griih, wire-worm, or 
other larva> 'J'hu only safe mode with such lands, is nut to 
plough them till about the middle of March, and tlwu to 
plough, sow, and roll iininrdiately afterwards. It would a). 

S Ctir that by tint |>railiie the larva* ofinscHtt are buried so 
ecp, that they have not time to re.'uh the surface before the 
grain hit germinated and grown out of the reach ot their 
att.iiks, or piohably ihev may bi* so deeply buried ns to be 
obligetl to remain anothei season under ground ; It being known 
to naturalists, that tlie eggs, larvH>, and cbrysalidw of many 
insoi'ts, like the seeds ot many plants, will, when bunt'd too 
deep, or othei wise pl.u wl in cin iin)St.ince6 nut lavounble for 
their imnicdi.tte haitlilng or gi'rmmatiun, reiiiaiu there, ro- 
taiinng ilieir principle of life, till they can make their way, nr 
.are by accident pl.iccd in drcuinstanccs f.ivourable for their 
development, 'i'he s.tfL>st pl^n, however, to break up old 
gr<nis land is to p.ire and burn. 1.5Sf>3 ) 

Spring wheat of the common kind may now bo advantage- 
ously sown ('>(X)4 ). uiul barley Is also sown in some wsmi spots 
In the last week ol Hk* month. 

7. Fences (4213 ), Roads (S.OSS.), DrainSt Ditches 
(2960.), Ponds. (4467 ) 

IJidgcs may Im* filanted (207H,), grown onex prunc'd (2981.), 
old ones filashed or cut down (29lw.>, and imficrfeca oiuts re- 
p.iire«l. VV'alls built (3056.), w.ater fences and ponds form- 
ed, (■M67.) 

8. Orchards (4079 ) and Hop-grounds. (5997.) 

See last month. 

9. IVood-lands and Plantations, (.S90R) 

As in lost mon^h. \V1vere there is a nursery store, nut and 
kernel tree seeds way now be sown. 


MARCH. 


WAather 

Averwof 
the ITier- 
mometer. 

if 

Average 
of the 
Barotnetur. 

Quantity 

^Raln. 

XxMidoii • 

46 4 

4 

.30 20 

0*716 inch. 
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• 
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DtttiUn • ; 
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* 
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REMARKS. 

T!ie bi^niiiiig of 5farch usually concludes the winter ; 
and the end of the month is generally indicative of the 
biiCL ceding spring; nciording to the proverb,** March 
comes In like a lion, i^nd gore out like A lamb.” The 
Saxons called tills month the leagthnlng inonM. In alhi- 
slon to th« Inrreqlng of the days. Thu te • mborlotu 
and ttyiiig month, both for men and catde engaged in 
field operations. 


1.' Calendar Animated Nature round J.dmdon. 

In the fleet tveek : tlie tmg-dove (fnlilmbn i*Rldmhus) cons ; 

thenthlte svagtall (Motacfila sHba) sings, and the yellow wag- 

tail idfotucftla fliiTn) apiiean. The earthworm (i:.iintbTicus 
fJvtrtMirU), luid the snail mtlx) and slug (Lhnax) engender. 

Second week : jackdaw (Cdrvua Jfontdula) begins to come 


to churches ; the tomtit Pknis carrhieiis) makca it» spring 

note; brown wood-owls (Strlx Dlula) hoot; and the mnau 

tortelse.shell butterfly (Tapfiio urtlce /..) appeon. 

TAIrd meek : the marsh titmoLse (Pkres iMAttrti) befrins hia 
notes. Various flics (Jirnscn>) appciu. ' The fox (Cknta FUlpes) 

smells rank}- The turkey-cock (Meliagris Gallo-JMvo) struts 

and gobbles. 





CALENDARIAL 


ms 


AMiUk MW* ; te trilovhuimMar (EmiMriM CUAsttla} nnd 
(Tram wood-pecker (noM vfirldis) iiltig t kooks, rsveiw ((Vrel). 
eod house piteeonsieoiamlM^ build; the eoldllnch (AingOla 
Cuduelis) Flelct.ciick«ts {SernttbayH) oym their ; 

and the conunim ll«a (i>ti1«x Imtans) appears. 

S. Calendar yegfiabie Nature round London, 

Uikt firn Hitek: varloufipaciei of the wine, larch, and hr 
tribe In fhll flowan the rotentuir j (Aosmaruius of&clnalls), tlie 
willow (diUCiL) andbbaj (ladrus ndblUsi in blouom; various 
trees ard shrubs beginning to o|ien their buds. e 

hscond fvsdb : the comiiHui hunejmiickle (Lonli-^a Perielyine- 
num), and some roses In leaf: C'rhrus vimus, and other sub- 
spedes, and some h'cdlse in ilowt'r. PUewoit (Klrorif), and 
rreepJnit crowfoot (Aananculus reiwns), Hi>|Mitl(A, ana elder 
(Alambiicus nigra), sometimes in leaf. 

T/urd rticek ,• «axlflraga <M|iosltlfhlla, Orhba v^rna. Ddphne 
pdntica, and rolliiia ; and Lonicvra nigra, in flower. 

Fourth meek: the neach, nectarine, a|iricuf, t'unhortH ja- 
pdnlrus, P)rrii8 Japdnlca, crown imi>eidal, Saxlfraf.'acr.issifoiia, 
/tdxus seni|H!rvtrens, and other plants, in warm situations, in 
flower, or just advanung to tliat stuic. 
il. Farm-yard. (SaOSi ) 

Wintering tattle should be liberally supplied aiUi food from 
this time, till (hey can he wholly turned to gross as straw niul 
hay gets drier at this season, mure should be given, and the 
supply of turniiis, or other root*, r.ither increased tli.ui dinn. 
nishctl. Where oil rake, hiewers' grains, and similar arlit les 
can be obtained, tliey are v.i'uable auxiliaries. Fatiliig cattle 
((>852 ) and milch rows (GSb.*!.) rt>quirG rontinoer) attention to 
food, clean! ln(?s.s, and rnocterdte excr< ise. 'Working iKirses 
must be kept in good condition , If they hill oil now, thev will 
not recover themselves for several inuiitlis. Potatoes may now 
be cut into sets prepiir.itory for next iinnitb. 

4. l.tve Stock ((ivJlG ) 

Sheep now drop their lambs freely ; and none nay liettcr 
thill such are turnip ted at this time, and iinlslira oil in 
April, un fornard pasture. As lumi|is begin tu run tu flower 
alNiiii this iime| they are apt to prove more than iiMiallv laxa- 
tive, and UiLretore the stuck supplied with them sliuuid have 
an extra supply of hay. 

5. Gt tiAv Linifis. ) 

]Vle.idous iiitendiHl for iriowing (.5768.) should now be shut 
up, iheir surface hainig Iveii irtv^d from stones or oilier exlra- 
nvdus matters, the furrows or water gutters made completely 
•llbitive, and, if the weather will iiernilt, the kui lace busli-har- 
rowed, and rolled. jMeadoas wlih-h base bti’ii flooded during 
winter will, In fivourahle situations, show a < onslderabli crop 
of grass by the liegtnning ut this month. 'J'urn oil the water a 
week or ten days, till the surf.ice p-ts (irin { rhtn feed u ith 
ewes and lamlw, giving a little hay in tlie evening. Calvis may 
also be lurned on these ineidowsi hut nothing heavier. 'J'he 
beat mode is to hiinlle oH the grass m strips, in the riianner of 
eating turnips or clover in the p'aevsot llnir growth. Mules 
I7b3i ) and worms (77(li.) are liest destroyed at this season. 

6. AiabU' Laitde (4!ii5.) 

Therv are few hardy scctls, whether of agriculture or garden* 
Ing, that may not lie committed to the soilduring this month, 
fiprmjt wheat of the common kind (5(KH ) may sldt be sown, 
but it possible, not later than the middle of llie month . oats 
(5120.), r>e (5069.), barley (^HO.), i tnary rorn (5169.), buck- i 
wheat (bill.), beans (5225!.i, peas (.5121.), tares (5i57.), &o. i 


Clovsr and tyo grass IMSl.) may new be aotrn amotur young 
wheats after naked follows, h antong qivitfv eem to finds Hi 
good heart and tine tilth. 

Fldd beet (548y ), carroU (5448.), mnuinl (M71.), and 
Swedish tornliw should be sown the last Ibrtiiigilit ofUie month, 
provided the land Is dry ciwnigb iw tie sufflidently deaned. end 
imlverised to the depth of ut least a tout It more ftentiently 
ftappens that this caunut be got done till the lieuinning ^Aiwlf, 
and hence tliU class of sceas Is sckloin got In lidbre the mid- 
dle td" that month. The carrots siioald be tlmt sown, and tlw 
biwedish turnip will bear to be Hh; latesfo Lands intended for 
potatcki. carnages, turnips, iranaplanted .Swedish turniii, and 
other pUnta of the Ztrdsslca kind sfiould be brought fbrwaro by 
such idoughingv, erres ploughing^, and workings with rlui grub- 
ber, OK their nature and state may require. It is one great ad- 
vantagu of the common white turnip, tliat It admits of two 
months more time fur prciiarlng the hull Uian other not xsF 
itrassica cru|>s. Summer or wheat fallows require ut hmsc one 
furrow in course ot the month. 

I 7. Few es (2‘)G() ) Roads (.5523.), and Drains. (4213.) 

Thorn* and other hidge plants may be put in, hut the earlier 
in the month the |iUKlnc*<, Is completed the better, litis Is an 
oxeelleiit season for niaknig or n pairing road* (5727.), drains, 
MmtU, eiiibanlcineiits, &.t ., the ground being Mili mol#, and (ha 
days butricienily lung to admit oi a man's labouring ten hours, 
or from six to mix. in J.-mimry, the ground is often too wet, or 
fro/<-n, or covered wiih snow, and Llie days too short for advan- 
tagixiiis diu liibour. lii July and Augusl (he ground is Ion dry 
and hard for spadework, amid.it labour high on account of im 
iwuximlty of bay time and harvest. 

8. OrchartU (407‘J ) and Hop Grounds. (5997.) 

Finish pruning fiiiU-irces (‘(111.), and also digghig round 
(heir stems, if that i-s prnr iiwsl. (4J I'J.) Where young orchiirds 
are grazed, *lc that the guards or iinu.es to tho *inglc trees are 
m repair. 

Form pI.mt.«tions of hops (5997.), and ojieit up and dress the 
hills of established plants, returning the mould to tltglr roots. 
((>02.5.) 

9 IFoifd-lands and Plantations. (31)06 ) 

in thf trre Hureeri/, fluish sowing acom-, keys, nuts, mast, 
luTTuw, stone*. Sow alv> the lignter trees, as tioplar sevd 
(wliere it can be got), willow, bircli, alder, cin/*, (vc. Trans- 
plant from the stsd bed, or from narrow to broker intuivals, 
and ittend t.> other paits of the usual routine culture. 

• Ncto ttlutUu us may still lie planted, endeavouring if yioiKible 
’to titiish putt in deciduous tren with Uic month , using the 
puddle in dr L.dher (3!>-lo.), anil fixing by water. (5952.) 

\VhtTc large iiitrcxluced, I he latter gunerijNy requi.. 

to be staked. * a e 

Evergreens of the harder kinds, as the Scoten pine, spruce tir, 
Ac. may lie tr,inspi.intcd in the last wiwk of tli - “**■ *• - - - 

" r liefore. They are ollien luit m during any 

Ih*, but the result show s the unprojirti’ty of the jirarlice. 

^/// uii Nanks (598'!.) m young plantayons and hedgm, and 
fell tiTiifier, ( ut over coppire woods, and thin out young woods 
I last month. When plantations are to he raised trom seed 
......Tc they lu-e to remain for ilmlivr (.5920 ), this w tim month 

for most seed, Imt April is better for the pine and hr irilie. 
Sow tlic othirs in the MTond or thud week of lie month; imd 
if resinous trtxsi are to be mixed, a spriokling of their seeds clh 
be sown over the others In April. 


APRIL. 


A Terage of 
the 'rfifT- 
iQometer. 


<5reotc*t 
\'8ri.'iUon 
from tlio 
Average. 


f/ondon - 
Kdinhuivh 
Duliliii • 


49 9 
4b .5 
51 125 


HEM ARKS. 

Tho weather of this month is dibtingulshed hy the ra- 
pidity of Its changes. It is genoridly stormy, inter 
spcrsfil with gleams of sunshine, hidl, snow, some frost, 
and orcaslinioily violnit storms of wind. I gls a montii 
29 77 1*460 Inch. of the utmost activity to the cultivator of arable land, 

29 h7.5 2 4 14 w ho during lU course finishes the sowing of spring corns 

32 909 2 5bl and gras.ses, and begins that of rootr and leavea. 


1. Calendar qf Animated Nature round London. 

tn Ihe fire meek , the viper (Cdluber bMis) and woodlou'« 

(Onfecus As^llus) appear ; the inisseltoe thrush ( Tilrdiis vim (• 
vonis) pairs ; fings (Ahnn) croak and spawn, and moths (IMia- 
IseViir) appear. 

Second meek : the stone curlew (C'harkdrlus (EdicnCmus) da- 
moun ; young frogs (Alina temporiiria) appp.v. The phrasant 
(Pfiasihnus) crows, the trout (hdirno Trit/A) rises, and spiders 
(/triineie) abound. 

Third meek , the crested wtra (Xfotaulla A6gtdus) slugs ; the 
blackbird (rhrdus ifenila), raven (Cifrvus Cbrax), pigeon (Co- 
Idmba domCfitira), hen (Pliaxihims callus), and duck (/(bias 
l)dscha)flit; various Insects appm; and the feldfare (Tdrdux 
pUkrls) Is still here. 

PVuWA ffeek: the swallow (Hirtlndo rdstica) returns; the 
nlglitingale (>Votacflla Lusc/nia) sings ; the biilem (vt'rdca ro- 
tdUkna) makes a noise; the housc«narlln (ifirdndo drbica) 
appears; the blackcap (JIfntacflla Atrlcapflla) whistles; and 
the common snake (Cdluber AhtxixJ atipcars. 

2. Calendar qjf Vegetabie Nature round London. 

In the first meek : the daflixUI (JVarduus Pseiido-narcisaus), 

(he gartfen hyacinth (ffyacfnthus qxientklM, the wallflower 
(Chciranihus ChAri), the cowslip (PrRnulaofficlnhlls), the perl- 
winkle (Vinca), sloe (Prdnus splabsa), and various other herbs 
and trees In flower. 

Second meek: the ground-ivy ((ihichhma Ardcrkcea), gentla- 
ni'lla (GentlAna ocaflli*), Pulnfoniirih virg(ntc.i, the anriuila, 
Ibirls sempervlTetis, OmpholOdes v4itia, and most of the com- 
mon firult-treeg and fhiit-shniba in flower. 

Third meek: some Robfliue, Andrdmeda;, KdlmCw, and other 
American shrubs ; MpluMiLwireola, l/'lmus campeBtrla,Chry- 
satpifoilttffl ofipoeStlfbUtttn, MerourWfo p«r4nnU, and other 
pUiita in (lower. * • 


Fourth merk ■ the lieech (Fkgus) and elm (Cf9mus| In flower ; 
iv>.lM3Tics drop fVoni the inceincs ; the bin li In leaf, and the 
tulip and some white narcissi and fritlllaries In (Ipwer. 

3. Farm.yatd. (2902) 

This month will In most situatlona termm.ife the wintering 
of cattli in lltc ktrnw-vanl. Straw is now very dry, therefore 
tumi;H, or other greun food or roqu, should be added in pro- 
portion. 

Hirrtee shoiild bp kept In high order, on account of the hard 
work and extra exertion often required of them during thU 
month. If there are carrots or |wifatoes to steam for tliem 
once a dav, tliat will greatly old hay and com ; If not, steam e 
part of tho hav- 

The accidental supplies of food for store pigs and poultry ate 
less abundant during this month, because leiu time con be 
Bp.ired for threshing. Time are fewer wintering cattle, and 
rnc yards ore generally now cleaned out for the field dung- 
hills. 

4. Live Stock. (6216.) 

The end of this montli is a good time for mares to foal (6629.), 
and they should have the horse accordingly. (66.11.) Attend 
St the proper iierintla. first to moderate working, and then to 
entire eaiic before foaling time. (G641.) 

Ckmre must still he well fed with roots or steamed food, Within 
doors, Icttlwg thewi taste the grass occasionally towards the eml 
of the nu>nthWVSS6.1.) 

Sheep and Ltmbe generally require a good deal of artificial 
food during the first foilf of this month. When the turnips are 
expended, clover hay, srairM of barley whfoh have been maJ|g|fe 
rape cake, or lins^ rake, are tm ifBct resources. 

About the end of the month they may be turned on the pgs- 
tuEvSf and then it is that mutton generally drops In price t.-a 
hint to the fanner to tell all he can hi the early part of April. 


4 K 



QALENDARIAL INPEX* 


Wherefore an water^ineadfm*. Ao abeep and latntM wUi 
Ibave been futlenmff on these dlmic the whole of the month, 
— nil Immense adv4nlai;« to a fhnner. 

Poultry of ftioBt kinds have now bateheit their tiroods, and 
requin* loukmK after, to see they do not lojun one another, nor 
are attacked by auuntfiar enemies. 


5. Grass Lands, (.'j645LX 

Kee that the ftmeea are kept up, and the gates regulnrly dmt 
and tiistcned; as ralllo newly let out are very apt to wander, 
and more roruly to break through fences than when the herbage 
la more abundant. t 

Water naadowt (4371.) are generally shut up for hay about 
the end of the month, the ewes and Jamba being then turiw-d 
on young artlflLint grasses, or common provincial pastures, in 
a BulUi lenlly fur void state. 

* JU<irviitK~meuiLimi (it the common kind ( 'iTtid.), and riovem, 
and mixed grassiN for hay, should be iiand-piikKil, bu%h- 
liarrowirri, and rolled, early In the niontli, and then shut up fur 
tlu! scythe. ^ 

(i AtablsLandf. (492.7.) 

Finish uwi.tg all the spring roms (MRO.), peas, tnres, Tit- 
curiie (^^7i.), salnlfuin, and nil other herbag.-, plants, and 
gr.wcs. Viotri.) 

Sommer mheat (6CW)4.) may lic sown during the whole of the 
montli, also liarley in l.ite situations ( iO,s(].), jkmh for late ikkI- 
diiitf, and under ue< uHar i in umstaiices, tares tor cutting green 
In ^tober and November. 

Manufactoriat plonte, as woad, madder, flax, liemp, mustard, 
&c. ; oh pliints, ns rape, poppy, and such plants .is arc grown 
for mediciiidl piiriioscs or i>eciiliar usL>sln duinesitc u nunmv, 
ns rhulmrb, li(|Uorice, btiek or Ijeech wlieat, cress. Ate. m.^ all 
be sown or pl.mUkl troin tlie iniddle of last to the iiiiddle of this 
month. 'iTic first week in Apid will, in the greater nuinlier 
of seisons, sods, and situations, suit the most uf tl.eni. 

Carrol ('»443.), field lieet(518'J.),parsnep(.'ill7 ), and Swed- 
ish turnip (540*1.), If not sown the fast week oi Marc h, should 
be finished during tiic firiit ton days of April. A {ic'd of Sweduh 


turnips riiould lie sown in the garden Jbr transplantlitg In tli« 
field hy the end of the month, or the Hrat wcA In May. 

'I'he last fortnight oftlie month Is the best seoMn fbrplantlhg 
poutoes (5310.) ; In the earliest situations this is soon enough 
for a full crop ; In the latest, the middle of May will answer 
lietter. For very early crofu for the siipuly of Summer markets, 
dry rich sheltered fields may be.planled in March. In tlie 
moum of Scotland they often plant in Juhe, and still have a 
crop ; there tlie potato is alike ubnoxioiJVi to latti spring and 
eyrly autumnal flrost. 

f . Fences (29(K).), Jioads *<3523 ), and Drains. 

should have been nut In order before, so as to Ibavo 
the hedger of the form (77H.), and the Inbourex of all work 
(7711.), lime to a&slst in getting in planted crops, as potahxyi, 
(.abbngfA, Arc. in the holds, cropping the garden, inotvlng, or 
otherwiv dressing the nrrhard, shniblicry, lawn, or snch oma- 
incntol or enjoyment g^^und as the fanner Indulges in round 
Ins house. 

8 Orchards (4079 ) and Hop-grounds. (5997 ) 

In some rasi^ fruit-trvos may he so over-run with insects 
towards the end of the month as to in.ikc It worth while to burn 
wet straw under them , hut this r.troly happens before the 
middle of and even then f.irin orchards may almost ulw'ayt 
lie 1*4Y to tlie Liuls and vigour of the trees. Ilom arc w-nerally 
polt^ In this month, .and tlie ground tietwcen the hills after* 
w.ards (.tirrixl with ttie • ulllvator or iiJdgetas It is called in 
Kent. (bU26.) 

9. Wood-lands and Plantations (.“>906 ) 

All plniitliig and pruning of deddiioUK trees should lie 
finished the tirst week of tlie month. Afterwards the planting 
and pruning of evergreens may coinineiit e ; tirst the uommuii 
pine and fir, and afterwards the hukly, yew, and other furest 
eveigris'ns (.3*1.17 ) If these c.iri be watered, and staked, so 
much tin' bitter. Harking uaks may in Mime warm situations 
lie felhsl the hast week of the mouth, but M.iy is the more ge> 
neral time. 
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11 EM ARKS. 

Vegcrtatlon goes on with great rigour, rhou|fo there 
are often very told ai i ■ ven nmiv nights, which nia- 
terially injure ihe hlos ms of Iniit trees, and sometimes 
the young shoots of tl hop ami imtalo Man, in com- 
1 wiiTi ot lU, licing now full of life and 

sigour, the cnnsiiminatiun of nniinal desire is fretpient: 
liiit mairiAge is better deterred till hcjitember, when the 
ollsprlng will be born In the May or June following, a 
sc <Lson ol the y(‘ar wlu n tlie jioor inun can better supifort 
the expenses of an ac louchement tlian m the cold montli 
respondent to marriages in May. 


1. Calendar of Animated Nature round London. 

In (he 11 1 el f reek the titlark (/tl.'uhia pratf'iisis) sings, the 
cU( koo (t'lhuhis cnnbnis) i. hc.iid, the guditcsm (typrimis 
Gbblo) spawns, the red.tirt (Afotailll.i /^hcciiu uruh), swift 
(i/lriiiul(j.4Vu^)> w)iltethio.il (<flat.uftl.i Sy Ivia), .md slinging- 
lly (6’uno|is c .tlcltraiis) iip)H.ar. 

Srrtuuf ircck . the tiirilc-clove (C'oKiriiha Tiirtur) (oos; the 
ml iuit(Formlcari'i|ir il, the lauglung m ren ( Mntac tll-irumin), 
tlie coTiimoii <Usli-(ly (Musm voiintArla), the l.ul>-(osv (t'oici- 
nl'i|.i liipunriAia),grnKsbripner l.irk (.4l.uiilj/.oiusta v6cis), and 
wlllciw-wreii (/Ifobuflla Salic ana) appear. 

I'htrdtrtek the blue flesh flv (A/usca voinitbrla) np)icnrs, 
black snails (Hdix nigra) nlicuiiul, .and the large' hut .ippears 

Kourth week the great uhlte-calili.ige hiittcifly (/'.ipllio 
brdsslcie) anU dragon fiv (laliAlluIa 4.niui'iiluia) .appisir , the 
glow-worm shines, and tlie feru-owJ, or guat-suckcr (rtprimul- 
gus ciirop.u'us), returiin. 

2. Calendar of Vegetable Nature round London. 

In the fret week . f-c'uin urlikniim, Artenifaiu cam]if‘stris , hly 
of thu valley ((?orivallkria majkiis), water-violet (fiottbnia pa- 
Itutris), tulip-tiee (Llriod^ndroii tulip(fera), and luuiierousotKcr 
plants in flower. 

Sernud week • \\\o oak, ash, sweet chestnut (Casiknea vJsea), 
hawthorn (AK'^pllus Oxyacdiitlia), Uie cominnii in.ipic (AVlt 
cainp^'stre), hoiw-diestnut (.(K'sculus irin]KK'.Utdnuni), Imr- 
berry {iterheri* vulgkris), and tlie A'Juga replans In flower. 

Third meek ■ the water srorplmi-urass, or foTget-me-not 
(JiryosAtis seorpidides), lime-tree (T/liii), milk wort (Poiygala 
vulgkrls), nightshade (A'tropn DeUadAuna), and larious Ameri- 
can slmilis in Hower, and rye (S’etklc hybdriium) in ear. 

Ftwih tipmA* oaks, aslies, and beerliKS now generally in leaf, 
and the mulbtnry (Miirus nigra) beginning to <>]>cn Its buds. 
The cinuaiuoii rose and some other hardy roses in flower ; and 
•Iso thejaramble (ACdius tmtiebsus), moneywort (Lydvnkchia 
Nununulktla), uoliiiTibine (Aquiligia vulgkrls), and vanoiis 
Uthcar trees and fturubs in blossom. 


A Fam-yatd. (2902.) 

Feeding ei^. ^vlufcrlng on straw and roots generally end , 
Wd sailing i594JI0 or pustumge (55011.) commenctii, in the 
ilrsl foinniglil. Whew high-flavoured milk and butter nre pre- 
vrtpd to jglanHty, then pasturage oa dry-l>ottomed uplancls u 
|fo b6 prefcTTM ; but -where quantity and richness is the object, 
Sbtling with clovipr 9 nd tores, and two or three: hours* pasturage 
pet day, Ibr the me of cxercUo, is the preferaj’lo system. 
Even ou fknpk -where there Is ttuUdng to mow ls;| old meadow, 
•bUtngwith Agk win be found mom economical than pastur- 
ing it. A fleUl of meadow in good heart, mown ami eaten 
|*i*6n/wUl.« a rou^ estimate, produce treble (he quantity of 
jTaI%^w 01^ havO dt. let'f pastured, and four times as much as 
It weAldda In the form of dry hay. 

Thft.ViMi «nd pUe arogentnrally cleared of dung, urine, Ac. 
•t this Hf M OP i and If no selling goes on, they should be kept 


clean during the Biimmer, evccptlr what mom is required for 
the dung ot thu few stock whii are there constantly, .u 
pigs anil poultry, or occasionally, as liurses wldle harnessing, 

4. Live Stock (G'JKi ) 

In tuTiiiiig coitlr to grass, consider the different systems of 
pasturin'' (5Hlb ), adopt what suits your circumstamcs, .md 
pursue it regulorlv. Sie timt water Is not wanting to each 
held t4U>3 ) , nor . 11 .- 1111 ', rubbing iwst*, .cud shelter. (5R3H ) 

Lean stork are giiic rally de.-xr (lining tins niontli, tioni the 
numlier of persons -who buy in and twtl olV on grass. When 
cattle or sheen are very niimciom., they arc found to feed better, 
and do less injury to tnu grass, in MiidU iierds or Hck ks, tlian in 
large ones. * 

Alans mai have the horse during the first weak, but not later 
considering the st'Oson of p.irtiirition. (G(<37.) 

5. Grass Lands. ('i()4.‘i ) 

As most grasses slmuI up their flower -stalks during this 
month, it is of liiiTHirtante so to st(N k nnstiires, as to eat these 
down. Till', is only to l>c iiccotnpIisliLil in recently sown down 
lands by oveTstocking, and not then completely if ryegraM pre> 
vails. vlTien grass lands are to lie mown, the best cron of nay 
will be obtained by not n.\sturing after the middle of Anvil. 
Some mav think that svhrre rnttle and sheep ore fed till .May 
or June, the stalks left w ill 1 oine in a.s hay ; but as such fields 
cinnot be mown till the end ot July, the stalks have long l>e> 
foi e xhed tlielr seed and liecoine dry, and so shrivelled as to be 
unfit fur food, i 

Where paring and burning are wanted, this is a favouralde 
season. (321)9.) 

Water-meojliwa, having lieen eaten down in A|iril, are gene- 
rally watered for the first three or four weeks of this month, to 
bring forward the crop of haf.. (1429-) 

6. Arable Lands. (492.5.) 

Summer rv/inif (.5(X) 1 ) and grass seeds (5373.) may still be 
sown, but not profitably., after tlie first week or ten days. 
Swedish turnip (5109.), marvgold, and yellow turnip maybe 
profitably sown, and also early (Tops of common white turnip- 
whore the wil is clean and dulyfiriqiared. (5394.) 

Tlie pnqiaraHon of tumtpjallurvs is the great business of this 
month, and next the stliring of naked fallows (4944.), and the 
culture, by hone and hnftd hoes, of corns and pulse in drills. 
In late sluiatlons ixitatoes mav be planted during the whnlo 
month (531G.) ; and hemp and flax sown during the first fovt< 
nigh U (5880. and 5928.) Tares for succeaslonal supply. (5857.) 

7. Fences (29^.), Boads (3M3.), and Drains, 
(4213.) 

Clean young heilge-rmrs. (S'JSS.) Drains may now bo advan- 
tageously designixl, as the springs ^ow themselves more oen- 
splcuoosly during winter. 'I'hc rest in thio department is mere 
cvuUoe. t 



CALUNDAKIAL INDEX, 


is^r 


a Orchards (407a) and Hop-grounds, (5907.) 

tr«et diQUld tie looked over occwloiully» wul any that 
the clay hat dn^ped from re>c3oveNd. Hemove luckon and 
tupeifluoua aide thoota. 

htir and clean the hi^planttiiiont ; place the pole*, tie the 
vines where nct'esaniry ; ana towards the end of Uie nionthj 
when the niy^sber o^ahoota wanted have taken Uw lead ; cover 


the ttoo) or centre of the platw with a amall hiU of soft, to pfiv 
vent It iVoni sending up more^hoots. 

9. Wood^iands and J*laniatvms, (d90A) 

Continue to liark eoA; trees, and also lh« larth, and atnh 
others as are .nlantiH.! tor the farroot (4t>44.), but dnfsh, ifpoa- 
ailde, by the inliidle ot' die ninutti. Keep newly planted laraO 
trees properly staked, and all kinds of culllvauid ground clear 
of weeda. 
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IIEMAIIKS. 

Thi> weather Is sometimes cold nt the bcglnnlnB, but is 
gencr.illy itgreealile and steady towards tlie nudiUe of the 
nioiiih. iTv ul>hi*rvli)g the cnluriiiis indicating the 
grcHiLSt inriatiiin of tin* tliermuinetcr in each iiiniUh, it 
will Iv seen tli.it it varies, in lAmdon, only two d giw in 
.Funo, wliii ii IS less than In any of the pveeeriing inontlis. 
In July aiid^tupist tJie %aj^alinn Is tho saruc^hut in 
Alarch and DetouLr it is twice os much. * 


1. Calendar qf Animated Nature round J/mdon. 

In Iht ftrtt week . the sedge -sp-iri nw { Pmsmm anindinai e i1, the 
*flv-caufier (.Mti*4.fcaua Atncapllla), the wasp (Ftsipa vulgaris), 
and several sim'its of tlie bee .ind biitierdy appear 

Seeniul wtek tho liurnet moth (Nphinx tili))dndula‘;, imd 
foroft.lly (ilippolNisra equina) appear i bees swarm. 

Third titeek ■ several flies, bultertlivt, iiioths, beetles, and other 
inset ts apjienr. 

Ftnirth week inserts aliound; and singing-birds begin to 
retire to the woods, and luaio oil singing. 

% Calendar of Vegetable Katme round jAmd&n. 

In the firtt week, wator-lilies (IVyinjilnu'.i et A'liph.ir) llnwer; 
also JVls I'srud'iicnrus, yl'iithcMTiis t'utul.i, /'ol>‘goftiim I’ersi- 
ckna, ilhilv.-i raUinclitiili.i, and nniiierou', oiln r plant'. 

fiixowt week the vine, rtispberry, and cldtr in loll flower, 
also v.innus ticntch roses ( /tosa '.piiiosfbsiin.i), broom (.Sp.iititini), 
nettle (Itrllea), and wheat In the ear 

2'hiril tieek the Ci'rcliis, I'qiilolniini, iVis Afphium and 
xiphioides, the h.irdy i'xia and Gladioli, and .i great variety of 
garden ana field plants in flower ,* also the whc.it «ind many of 
the p.shture grasses. 

Fourth week, home hl.ick and red eurrants ilpe, straw hi rriih 
in abundanec; young hhools of trees and shriihs h.ue niMrly 
attained their lenmli tials and barlev m flower blue luitlle, 
scabious (Uentaiirea ( yanus), and numerous others in bloom. 

3 Fatm-yaui (2902) 

Sotting is tho principal oiier.itlon now going forward (.!>.') 12.), 
and requires the utmost attention to the clcMnlini>wi of the 
tuiunals, whether faitmg cattle, feuding milch cows, or horses. 

4. Live Stock. 

Wash and hlie.ir sheep (7201 ); ex.im me flocks mdlvnlu.dlv 
as to tho fly (7173 ) i sec to shade for every description of stock 
when the weather is hot hees swaiiii during tins and next 
niuiilh. 

r>. Grass Lands. (.'>048) 

IJaif-m/iking is now a prlnciiial 1jusin(>ss (33 H. .ind .'1792 ) 
Aliy tussocks or flower-ctalks (bents) which appctor, nolwith. | 


standing the close feeding of April and Mny, should now he 
mown (/iTT^.); thi'illcs .md hlniUar wceil.1 rut out close by tho 
root (6^02.) ; pare .tnd I uni as in May |.320!>.) j tliMn out 
iMiiids, w.iiir-tourscs, wells, &r. See that clovers, tarcH, or 
other soiling eroiis aie mown cluse to thu soli. 

1] Arabic Lands. (492.5.) 

tire.it p.irt of the tumlp jiroceas goes on during the three 
fiist wcs*k» of this month and tho latter half of Mav. (^373.) 
IhingtillouBand ntlierwiKe bring them turunrd (4.'i(i8.), drain- 
ing (1213.), levelling, altering ridges, Ike. as the case may lu- 
qiiire, weed bro .d cast irops, and stir the soil betvveen suth 
as .ire m rows M^arping, wheru It ran bo i>r.ii tised, inav now 
be loinmeiu'cd (t l'MJ ) ; Ihm out tlic first sown turni|is. {.'l4Ut).) 

7. Fences (ilKK).)* Itoads (ii.'j'Ja.), asd Draws. 
{4213) 

K’lnd hedges, but avoid cUppmg them, whieli only creates a 
flose suit i« O’ot fecMc Klioot'i, tiiat»iii the end bcroiiuw so thick 
.IS to exclude lighi and air Iroin tlie central stems, and occa- 
sions their biiiguisinng and death. (2985 ) _ 

Dig and cdhigwlse prepare materials lor roads (5633.) ana 
drams. 1 1284 ) ^ • • 

8 Ofcbaids {UnV) and Jlop-grounds (5997.) 

or olhic cllecisof what .ire called blights, can si Idora 
, ^tl on so large .i m ale as that of the farrij-orchanl o 
hop-gaul'eii. Jiiimlng wieds or wet slrvy, Utter, &( . will do 
sonii thing, ,snd on a small stale, washing with lime water, 
soip-suds, (obaci o- VI liter, or a inixtiiro of llu'se, will provg 
e(Ieitu.il. (()05(,.) Those who tie tho binds or vine of the hop 
to the p««l(s, itisU’ad of leaving them to nature, have ginernlly 
( ompletud tlie uiieration by the middle of the m Jith. In some 
esrly spols the superfluous slioolsare cutolf about tlw iiidtf 
the month. 

n. 11 ood.lattrls and Plantations (390^)) 

The woodman is now ihlefly employ ml In trumlng up tlio 
brant hes of haikcd trees, and olhirwi>ai dls)>05ing of what la 
unfit for Umber puriHisos. (4049 ) tU«l copses or stools of trees, 
woods, or hodgi’s, m.iy now be .idvanlogiously slocked up, 
stackid, and when dry, charred for fuel. ( lU08 ) ^ 
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REMARKS. 

This was railed hau mimlh by tlie Saxotis; and Itmugh 
linv-iimklng near Jamdon is generally finished in wne, 
yci in places where manure is less abnntlant, it Is chiefly 
made In this inonih. 'I'he f.irmet’s pro*i>ccU as to 
f rnri mnv nnur be determined as to almost every article 


1. Calendar of Antma/ed Nature found London. 

In thefrsi week : the ruekoo ( fbciihis t m ir us) leaves oil dng- 

hin ; the stonC'tiirlew (fharkdrlus lEdlniemiis) wlnsth-s occa- 
sionally late at night, and the golden-crested wren (Afolacflla 
lUtgulus) now anti then chirps- . ...... l 

Second week : the quail (I'felrao ferrugfneus} calls ; the cuckoo- 
sidt, or fiog-hop|>er (Hckda spuir^ia), nbounds. 

Third week young firogs migrate. Hens moult. 

Foutth meek : the great horse-fly (Tsbanus /sivinus) appears ; 
and partridges fly. 

2. Calendar qf Vegetable Nature found London. 

lnth€firetn*ek: enchanter’s nightsliade (ClrrseVi lutctlfcnsd 

and lavender (iAvdndula spica) in flower, and pinks and car- 
nations in full bloom. • ........ , 

Second wteki the fallen star rTremilltt NMoc) anpears; also 
pufF-balls (l.ycop^rdon lUvieta), and sometimes the common 
mushroom (Agdrlcus cnmpfestrls). • . , 

Third ptedc: raspberries and gooselaurriw rf|«, pouioes In 
flower, asparagus in betry, the lilianis in pcrfrcUon. 

Fourth ^eeki the trullle ( Tubi Umrlum) now huntetl or dug 
up in commons and forests ; nguhi-ili- lie (A’olknuin nterum), 
devll'k hit (Scabibsa succlsa), Inirrtet haxiftage (Plinplnilla iaxf- 
fVnga), and a great numlier of plants in flower. 

a. Fartn-yard. (2<l02.) 

As In Juliet between ivy and corn harvest Is freneralh a 
very good time for tiv farmer to make a tour to olwcrve more 
extensively the practices hb own dlstrictj^utd to witness 
those of other districts. 


4, 5. Live Stock (G216.) and Grass Lands. (.5618.) 

I«mb8 arc now weniicd (71fil.) whrn not fhtiened oil ; atflnt 
Ihey require the richest kivp. As green food will now be 
abundant, every animal about a farm that can live ana thrive 
or answer its end bv iho soiling sysiom, iihmild be so trea^. 
The weather being ‘hot, tattle or sheep in fields must be fre- 
quently looked to, ns to shade, water, and abundant keeji. 
Sutlering from thirst, or a want of food, they are very to 
break through fences, which at this season is more than Utuklly 
injurious, on account of the state of the com crops* 

6 Arable Lands. {4925 ) 

Attend to weobng, hoeing, and otheiwlse moving the soil w 
between rowed crops, more csimtI.iIIt potatoiv imd turnips. 
Towards the end or the month, the prst-Hown white turnips 
will lie in a state to thin out ; and a fnrtbw thinping may be 
adranlageously given to field beet, carrots, Ac., at this smson. 
Where peas are sown for p^diiig, they will now be in abund- 
ance for gatliarlpg: in w.irm sluiations sooner. IJiwk-wheai; 
mat now !• sowrafor autumnal food for ganie. ((i* H-l ^ , 

1. Fenced {2I9&),), Itoads (USSS.), and Drains, 

(ms.) ^ ^ 

f^OfcXrtfds (4079.) and Hopogmvnds. (5997.)^ 
Chpnies, slriwhemes, cooseberriCT, Bee., where gro^ as 
fleld-rrops, arc now in g>i(licring, and towards the end of the 
month, fallen apples and plums for tarts. Hof^ounds are 
looked over, and the sui*eifluous vine pruned off, &c. In Kens 
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REMARKS. 

This is the ham or hnrvetl numth of the Saxons ; and, aa 
every body knows, the bilaltait month of the agriculturist. 
It H, In coiisequcnff, the mo«t proHtable seafeon for the 
laliourer and nis famil>, who are generally in foil em- 
ploy, and at an Increase of wages, or porquiuies, lor four 
or six weeks at tins se-ison. 


1. Calendar of Animated Nature tound London. 

Tn thejlrat nnk' flying ants (A'oniili'a) appear j bees kill thi-lr 
drones I and the swallow-tailed butterfly (/'aplllu Machau/i) 
apiiears- 

jlwciMw/ metk: young martini (ifirdnilo drbica) and swallows 
(iflrdndo rdatica, begin to congregatej and vwitts (f/iidiido 
AVus) to depart ; the whaioo, or liurrel-fly ((fi'stnis AOvis), luyw 
eggs on horses. 

Third nvek * Ute black eyed marble butterfly (Paplllo .Sdnicle) 
aptiears. Various birds re-assume their spring notes. 

Fourth wetk the nuthatch (A'ftti eiiropu^a) Lhatten, the 
Btono'curlew (Charhdrius tKdinidmus) whlitles at night, the 
goat sucker (C.-iprinnilgns ouroiuuSis) and young owls (Ntrfx 
t/Mula) makn a noise in the evening ; robin-redbreast (A/otauilla 
Rubtcola) sings ; and rooks roost on their nest-trees. 

2. C^end(ir of yegeiable Nature round London. 

In theftrai wrrk mclilot (TVltbUum oflicinklc), rue 

graveolens), yellow succory (/'InrJs Aleraclhldes), burdock (A'rc- 
uum lAupa) In flower , the bread-corns rl{>e. 

Nrounfi week wild clary «iAi.1lvl.i Kertienkca), meadow-rue 
(ThaUctruin tliivutii), ploughman’s spikenard (Cunyza uiuiir- 
rbsa), and(»ariouh other natives In flower. 

Third week: the mallow (Afifiva latvatera), )[ollyliock (Alcda 
*r6iiea), and lobelias, among the garden-flowers ; and the fioly- 
■onuma and potamugetons among the wild plants now in 
blossom. ' 

Fourth week - ChO autumnal crocus (Cdichicum autumiikle), 
A'ster Solldhgo, Nenbi lo paludbsus, teasel (I^psacusfulltniuini, 
and various other plants in flower. The earlier varieties of all 
the hardy kernel fruits ripe. 

3. Farm.yard. (2902.) 

The rtek-yard should now be attended to (SOOfl.); stark- 
■ypids repainfo or put In order . bottoming of faggots, and 
•Caw or rape haulm got together; thatch in rcadinetui, and 
ropes made- (3184.) 

At any spare period tlie teams may bp employed carting out 
the summi-r made dung tn the wheat fallows, or to form held 
dunghills for spring crops, foe. 

4c Live stock. (6216.) 

Select the stuck of larnba to be kept as breeders. (7170 ) 
Swine gomrnonly briro tbeir second Utter of pin In this month ; 
which, owing to the dropping corn, Is gvntTafly one of abund- 
ant keep, both for them and {loultry. Farmers in some places 
look to the stubbles as a source of good food for tlivlr cows, as 


others do to th< fallows for keep for their sheep. Where 
cither Is the case, llie culture must be of a very inferior de- 
scription. 

5 Grass Lands. (56 kl., 

Whore mnulowa arp inanur^, ti..it operation gpncrally goes 0 
on altir tlie hay is removed, or during wiiUi-r : the surface in 
the former case bring hard with drought, and in the latter by 
frost. After gr.us slioiiltl in general lie sliut up and reserved for 
later keep, and ni some ca-’cs as a winter resource. Keep down 
weeds, tiissiM ks, ant-lillls, foe. Turn the water on tneadow- 
lands as b<ion ns the hay Is removed, and let It remain till a 
thud crop Is m forwardness. (4.387-) 

6. ydt able Lands ( t-9'25. ) 

Weed awl tlir among green crops, earth up potatOM (33.36 ), 
but by no means turnips, unless the snll is very dry Inaoed^ os 
that operulion onh prevents them fiorn attaining a full si/e. 
Helping commences m all the boiithem districts in the first 
week of this month, and in some by the middle of July. When 
the o]ieration Is execuusl bv day work, the most unremitting 
iiispi I iioiiot tliL- innster is ni'ceHsary; and even when the greatly 
preferable mode ot renin ng b> the acre Is adopted, he should be 
contmualU In motion from one )>arty to another, to see that the 
operation is iierfonned low and dean. 

naked Jidmva in late situations receive the seed ftirrow dur- 
ing tills month, excepting in rases wliere the set>d Is ploughed 
1 , <in operation cencrallv deferred to the middle of .September. 
How cabbage-seeds (1197.) for plants to put out in April nett. 
How turnips after early peas which have been podded 
or early cut wheat, tares, rabhages, foe , or after hemp and flax, 
whw h are gnieially pulled by tin* middle ot this month (3880. 
and 39k‘2.) Gross scids sown alone at this M>.xson (5692 ) will 
generally succeed better than at any other , they germinate oa 
well in spring; but the heats of July often bum up the tender 
plants. 

7. Fences (2960), Roads (3523), and Drains. 
(4213 ) 

As in the two precetbng months. 

8 Orchards (+099.) and Hop.grounds. (5997.) 

Apjiles and plums of some sorts arc now ripe. Grafts may In 
general be untied. lluddlng]>erformed, and pruning. If dmlr- 
able, &s observed last month under woods ana plantations. 

9. Wood-lands and Plantations. (3906.) 

Sec last month. 
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REMARKS. 

The temperature begins now to decline and to vary ; the 
nights begins to lengthen, and heavy dews and diinl- 
nlbhed tr.inspiratlon and evaporation promote the 

K vth of {pass, hrrlwge, plants, and especially turnips. 

s is still a busy month with the agriculliirisu; in 
the warmest situations he Is finishing harvest work, and 
in the latest rommenemg it. Aiimuds of most sorts are 
now fat; iVuits are ri|ie; honev alnindant; and mast 
products of the earth in perfection and plenty. 


1. Calendar qf Animated Nature round London. 

In ihajirat n'ttk: jming broods of goldfinches (Frlngflla Cor- 
duAlls) appear, l.'he linnet (Frlngflla LlnOla] rongregates. The 
bull [BM TnhruiH makes his shrill autumnal noise; and swal- 
lows (Mlmndo riistica) sing. 

AlEconi week: common owls (Ntrfx fl.1mmea) Hoot. The 
■aflron butierfly (Papfllo HtaU) and willow red under-wIng 
moth (llinliK'na pfeU) appear, lien lugs (Clilpea f/ar^ngua) 
are now cheap. 

_ TAinf week 1 tb'^ring ouzle(Tt\n1iis tornuktus) appears. The 
'thdraws. 


a Atrlcapflla) wilhdi 


Fourth tvm f the state (^^rniis vniffkrls) congregotes. The 
Brtihrea) Bings. The woodcock (Ncdloiiax 

•MB /<vwBa..B I . 


6yr>caich«r ( 

Fourth tvM 

wood-lark (iilaoda _ 

Wstfi^it )j ^ ^ d ^ ^T^ug pilkris) appcM; and the swal- 

2. Calendar tf Vegetable Nature London. 
In thajkrd wtek : some fwngl and flallbla i(lba\[)pc.ir, travel- 
ler’sjoy (dblkwtU dlba) and Porn Jssin paltistrls In flower. 

Saconi ivssK; oatkins of the kascl and bin h fortneil ; blossoms, 
sRl-nresA, yud, and k^k butries found on the bramble nt the 
Baroetiioe. Luavus d'tlTe sycamore, birch, lime, mountuin- 
ash anc elm, begin to change colour. 

' TMinl WWK } mo ivy (H6dcra Helix), laurel (rrAnus I,auro- 
ekrasus uikI Ibne ’ (/*lex eurutiv'a) in flower. 


Fourth nnk hips, haws, and nuts ripe. liCaves of plane- 
tree (/'Idtsinis) tawny; ofthehazel, yellow I of the oak, yellow- 
ish-green ; of die sycamore, dlrtv brown? of the ma]»Ie, pale 
vellow : of the ash, fine leinon ; of the elm, orange ; or the 
haw thorn, tawny yellow ; of I le cherry, red ; id the bomlieam, 
bright yellow ; of the willow, hoary. 

3 Farm.yard. (2902.) 

The rick-yard Is now the chief scene pf operations, in getting 
enriii r croin thatchni (3183.) and later ones stai'krd. (3276.1 
In all operations In this department attend, as for as clmim- 
stances will permit, to noaUiess. In the case ofa proprietor or 
amateur, neatness, order, and ftlgh keeping are easeniiol In 
every deportment. 

4. Livestock. (6218'.) 

There Is generally abimdauce of fat cattle and sheep In (he 
market during this and month. Lean slock, esneriully 
crones and wedders. are now liyniieht in, and wIntL-red or led 
oir on turnips. Wintering cattle (tW-W.) also about the end of 
the inontkh Poultry and pigs are now fat, and honey may be 
taken from bee-hives. 

5. Lands (5643.) • 

As In Aunst. Newly sown grass laftds should now bt 
sitarlngly fed, itf Order to strengthen the planU for the winter. 
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R JfoUe iMtdt. lim.) 

4rhlsJ> the chief uanrn for aowto^ wlnier wheat, whether on 
naked follows or after elorcr, tutes, rape, or oarljr crops of peu 
and beans. Potatoes arc genemlly not, taken up till the eid 
of the month, in which case the sowing after th.it crofi is later. 

Sow tares to stand «he winter {fMl.), and gtass seed, 
for ptTinanuiit pasftiire ; or a hay crou next season will succeed 
on gwid soilsi 11 sovgi Iwforc Che middle of the month. (Ad,13.) 

7. Fences (2960.), Roads (^23.), and DratfA 
(4213.) • • 

l^utlne operallons of mending, foe. as before. « 


8. Orchards (4979.) and JIop-groundt> (jBQ&J.) 

Uallior/rui/# for Immodlote solo, tho keeping sokts not balmi 
yet ripe. (4(18 A.) Walnuts pickling lu^ latsai than the 6m 
week. (4l(H.) 

Hup-pieiaug aitd drying, In the districts where this idanl b 
much LultiTited, is the great tmslnassof the luonlh. (^d.) 


a Wood-lands and Plantations. (3906.) 

Routine operauuns as in the two or three preceding months 
“~nt evergreens during the three last wueks, and acciduoitf 
% thf last ten dayc. ' 
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REMARKS. 

The weather of this month is %cry uncertain. Bdoi* 
those r.iiiis, snows, or Irosts whii h constitute the prncil* 
cal I omuiLiu i-nient of winter, tiiere Is gener.illg two or 
three w'ecks of bettled weather i aomedines iheR weeks 
are m Oilober, Miiietinnw panly In Novecnlier, Thiwe 
weekb .ilUiril a lobt ri'kuiine (oi bringing forward ncg. 
IcLted opt rations. 


1. Calendar of Animated Natu7‘e round Londotu 

ta tke Jlrat week: the red-wing (Tdrdua iliucus) nnives 
SnakHS and viijers bury thenisclviK. 

Second awk . lioodtd crows (('drvus fdmiv) and wood 
pigc<mb(C'olUnibii ^’ahilMbUh) .imve ; lien-chaibnclu'h (/■Vingilla 
coe'lebs) eoiigregate, and prepare for migration, leaving tlieir 
males in thU country. 

Third week the snipe f Vcdlopax G.illiniigo) .'ip]H'ars In thc 
tnooilows. Wild-geese (Ahias sylv(»,tru} leave the fens, and go 
to the rvedauds. 

J-'oufih meek the tortoise (TVstiido grinVa) lioginA to bury 
himself in the ground ; and rooks visit their neiil-trecs. Some 
larks (Aladdiu) sing, and the woodcock (S'cdlopax rustfcula) 
returns. SSpldtxs* webs abound. 

2 Calendar qf Vegetable Nature rouyid London. 

In ihejlrgi week strawlierry-trce (A'rbntus b'liedo), holly 
(iNex Aqultblium), Gliuia hollyhock (Aledii ihuidtiiii'.l, and 
Chln.a aster (.i'bter ihin6nsis), In bloom. 

Secniul week catkins of noma &pcci(S of Skljx forint'd ; leaies 
of the asp almost nil oil , of the Ispanish iln<stnut, yellow ; of 
the sugar -maple M'cer sacchdrlnuiiij srarlet , of the common 
birch, yillow and gold; and of the weeping-birch, gold and 
hrlght-rtd colourcm 

Third week Cldiiiatls calytina in (lower. Some horsc-chest 
nuts and acacias quite denuded of leaviw 
Fourth week, sorious plants, (specially aniiuats, contlniK 
In llower. Leaves of inanih-elder (SarnbArus E'hulns), of a 
fini pink; of sfag's-honi sumacli, of a purplish-red , r'* 
American oakA, of line shades of yellow, orange, red 
pur]ile. 

3 Farm-yard. (2902) 

I'his is the hoOMKi of rural plenty, affording an opportunity, 
iKith to men and animals, for laying in a l.urge sKhx of lualth, 
to enable them to sup|>ort the “evi riiy of the coming w inti 
Ofieratives should now buy in their winter store- - t - v^, 

fuel, &c. and ridge tip their g.ardcn ground, not uniter crop, 
for the winter. 

Cfwii eropa being gimerally in the ritk-y.ird by Michtelinns, 
and the root and herbage crops not I.* ken being at or near 
niatiirlly, the brst of October is the most Miitible season for a 
farmer to take stock and ascertain his aiinii.i] prulil or loss. 
Michaelmas Iwing also thc^most geni'ral term of entry and 
removal, especially in the case of arable l.snTis, is another 
rc.iNon why agrirultural accounts arc lonveniontly made up to 
tills pcriiMl. (4883.) Examine your bousehuld accounts, and if 
your expenses have exceeded vour Income, or even conic up to 
It, look over tlie particulars with sour wile nr houiiek<'eper,and 
sec on which you ettn retrench. This is an oMcntlal process for 
all who would proceeil In life with any tiling like peaie of 
mind, or the iiermaneiit respect of tliilr ndgnbours. (411^1.) 
licnieniber tliat very small Indeed Is the net Income of a rent- 
paying agriculturist. 

Mlciuielmas Is also tlic general term for hlilng form-stTvants 
by the sear; but the seldumer agrkultural operatives arc 
cnaiigcd the better, unless in the case of snisvlcss. Indolent, 
or viciously inclined persons, who degenenste urUem frequently 
removed. • 

4 Livestock. (6216) 

Cattle and aheep not suHiciently fatted on grass or herbage, 
wbotlicr by pasturage or soiling, should now lie put on other 
food, to complete them for the hgtchcr. Oil-i'ake, graiiM, tur- 
nips, carrots, or. In default of these, bruised com may be used. 
Tne same observations may he applied to hogs, which ore 
generally In good condition at this season. (7313.) 


fluff port iJge. A mixture of uabncal and water, or any 
othci ine.il and water, lift lilt it becoinos sour, os practised by 
thenulUrs In the iiurlliem count icv., will feed hogs ra|>ldtyt 
but milk .mil jicas meal make the niiciit pork In tho world. 

Till* teams which huve liccn Mihd during Nummer, may now 
be put ou hay, str.iw, and carrots, or other roots, by degrees, 
(67311.) 

5. Grass Lands. (.5043.) 

Whrre tho!.p me mnniired, this is a good season for the ope« 
railoii (3782.) . cliuose dry weather. ^ 

‘o Arable Latufs. (492.5.) 

^ Polntoes ('1291 ), carrots (3443 }, field beet (3488.), paisnopf 
» CM?! ), and hweiluh tunilps, uiiay now tie taken up and 
bou<i<*tl, and the ground sown with w neat. Tbh gr >lu (3001 ), 
rye (30tiU ), hurley (3UHU.) in some situ itions, and ttures 
mav still be sovigt in the milder districts. Kiiibrai-f evtwy op. 
nor nit> to give tlie first furrow to fAllow(iai4!)44 ), whetheiW 
for leii rrnosor utberwiHe. in general all lands that are to 
furrows 111 tore thfy are sown or planted, 
i ploiighi ' as jxwslblc after luirvest; but nut 

8(1 lands tlirit n } Ih* .i turrm which f 

ploughed i ind February. IMs t griat r . 

siipposefh.it ploughing land in autumn destroys the eggs or 
larvic of lUM'its (76U3.), or the seeds of weeds; on the con- 
trary, It may olten, by giving them a deeper covering, presenre 
them better ftoin the winterx Irost, or wnnt Is union more de- 
fitnictivc, ftom hung devoured by birds. I'hena are few suh. 
jicts less gencrallv understood than the eronomy of nature^n 
regard to the egg's of lnu*ru and worius. (Turn to 7044. and 
7701 .) See that water furrows and drains run freely, and that 
fini es and gates are in repair. 

7. Fences (291)0 ), Roads (3523.), aitrf jDrtn'n^. 
(4213.) 

Hedges may now be advantageously plantctl (2978.), growd 
ones prunc>d |2983.), old ones plashed 72'J8') ), and liVlpi*rr«ct 
ones repairid. (2*Jh3 ) The IxorthumbcrlaTid practice as to 
hedges (7800.) well deserves the study of the more southern 
>igri( ultiirnbst. Roads and dr.tins may be made or ri paired at 
this season, .ind in spring, with lietler ellect than during the 
heat and drought of summer. Road innteri.aU now bind 
better, and land-springs show theniBelvea more distinctly. 

8. Orchattis (4079.) and Hop-grounds* (5i)97.) 

The winter jruiig may now be gathered, and either s]irend hk 
an airy Uift or upper tlonr, there to remain till used, or sweated 
in heaps, to extract a part of their moibiiirc, and tbei^niiied 
in dry sand, or nocki'd in close boxes or oasks, to he kept in g 
:-nol and dry cillar. ( 1834^ and Jinn/c. tif Gardening, 2u Edit, 

mo) 

Fruita heea of c -ery kind may now be planted (410.4.) and 
pruned. (4111.) 

iJop-picktng 18 generally completed the first week of thd 
lonth ; aiul as soon aftei wards as ccmvenieiit, the vine and 
olcs mnoved, and the latter stncktal till next siirlng. (6047 ) 
'oung hop plantations m.iy be formed (hCN)4.], and the roll 
among established grounds manured and ploughed. (fiUlU.) 

9. Wood-lands and Plantations. (.3906.) 

Bedgea and jdnntations qfn<erffreen traea may be made during 
the hrat week of tiie month ; and no periM of tlw year 5 
better for transplanting all kind* of hardy sltruhs. 

Timber qnd coppice may be felled, and In general evny oiire 
jatlan prepnratoiy to planting, ac wel' oa the operation ItacIO 
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REMARKS. 

ThU U the ndndy mordh of the Saxont ; It la generaHy 
aliio^old qud moLst, and one of the most disnenieable 
for tne JaJhoiiring agiiculturistn; but he may rons^e hlin- 
aHf wim the sbortncfis of the day, and tiall the approach 
of evening, when he miy lay aside hi» wet dreoi and 
fortify his mind by convene witli liooks, or en^ 
romfoiia of his fire-side, and tj^egplace or hl» wlfogi)|ft 
children ; rending to or otherwise liistnctlng thdm, or 
mending his boots or shoes. 
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CALJENDAEIAL INDEX- 


1. Calendar qf Animated Nature round London. 

Ih theOrtt nttk; Uio buck (CTrvua Caprfrolosi erunta. 
ktcmd Mtck: the golden plover (Charkdiius pluTihUi) an- 
] eari. * 

Third meek: analU (Limax) and slugs (Hills) bury them- 
selves. 

FourUi meek; greenfinches (/Yingllla Montifringfila) flock. 
The winter rnoih (Oedmetra brurakria &am.) ai^ the com- 
mon flat-body moth uJedmetra appUiua Sam.) apitear hi 
gardens about the end of the montli. 

2. Calendar of Vegetable Nature round L^^idon. 

Jn Oiejiret meek ' a few plants in flower, by accident, chiefly 

anituals, according to the sedson 
Secoudmeek. the fungus Hehdlla niltra apjvoaxs- haurus- 
tlnus in flower* 

• Third meek Chlmondnthus fikgranB in flower. 

Fourth tveek: some primroses show flowers at this season; 
and some plants, unnaturally In flower, sUll continue if the 
weather Is temperate. 


3. Farm-yard. (9902) * 

Wiidering cutlU ate now intriKliu'ed lotho straw -yards (‘*1902.) 
or hammels (2931.), and others to stalls fur feetUnu or Inttlng. 
Live sto^ ill general ought to be kept In gooii condition at this 
season, otherwise they are apt to fall oft towanU spring. 
Threshing goes on at Intervals iu supply straw. (31U9* and 
2773.) 


4. Livestock. (6216.) 
flee Farm-yard. 


1 


5. Grtus Lands. (5643.) 

Manure in dry weather (6782.) : tnm the water on neadaws 
adapted for irrigation (4.187.) ; destroy ant-hills (5773.) ; dmn 
by surface cutters, iv other means, where that operation is 
requisite; clear out water furrows for the same purpose ; admit 
cattle and horses only on the dt\i.et pastures ; see that siuicp 
have shelter, and cepcdally Dorset ewes likely to lamb neat 
montli. ^ f 

• 6. Arable Lands. (4925.) 


hee that water furrows and draiiiL run unobstructed ; plough 
and oert out inanure, as weatliec and other circumstances 
perinv. • 

7. Fences (2960.), Foods (3523.), and Drains. 
(4213.) 

As in last month ; and smT that they aro in efibctual repair, 
and fairly used. 

8. Orchards (4079.) and llop-gtounds. (5997.) 

romplcte tlic npcmliuna of last month, where intvrrupted, 
deferred, or ncglcLtcd. 


9 JVood-lands and Plantattons. (S906.) 

As in Ino. wiunth, excepting when the weather la unfivour* 
able. Felling .ul kinds of timber and coppice not adwted lor 
Itarkmc for the tanner, may now go on freely. (4044.) W illciw s 
fur liaskeU maybe cut cter (4042.), and baskets, hampers, 
crates, and hurdles, made by flw woo^nan oiul hedger* 
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Winlcr mimlA, Rax. ruld but dry. The agricultural ojier- 
atiuns are cliielly of the laliurlous kind ; but the days are 
short and the nights long. In the last week the young 
o|>erator should examine himself ns to hit professional 
and intellectual progresa during the tive-uost year, and 
form plans tor liirthor Improving hnnsulf for the year to 
come. Knowledge is a lever by which a man may r.iise 
hiiiisell as high us he desires. 


1. Calendar of Animated Nature romd London. 
The mole (Trifca curoiio;\i) throws nii hllltickH. The De- 
cember moth (Erlogibiter (idpuli Sam) au(M.*ars about tiie 
lii'gliinlng, and', the yunow-line qiiakcr (Adetua llavdiiiea 
Suriu) about die end of the month. 

2. Caleiular of Yeuetahle Nature round London. 

home of the last month’s pUnta continue in flower, a< cording 

to tlio weather. 

3. 4, Farm-Yard (2902.), and Live Stock. (0210 ) 

Threshing, Aid otherwise propanng corn and straw for the 
iif.rket, and the use of the working, ^ttenlng, wintering, and 
store stork are the mam operations. Next, the n'giiltir sumdy 
of live stock with food, and clcnuing and llitering tiiem. r at- 
ling stork should lie jiaiticularly attended to, (‘s;Tccially house 
lamb (7227.) and calves. {GH55 ) 

The supply of tunutis for raltlc and sheeii is liable to be In- 
trmiptca by severe frosts, if the jirecauUon of lunislng a quan- 
tity (5420.), or setting them (5i2l.), is nut taken in lime. 
W^cre oil rake, raiie cake, or dust ( flO'J 1.), lirew ers or di-ttilli rs* 

E rains (5112.) are used, supplies must In* seemed; and where 
ogS or cattle are fed on meal and water mixed ,md suurefl, a 
quantity must always liO krat in mixture ; ns a week or ten davs 
In temperate weather, and a longcT period during frost, is re- 
quisite to induce the ferinentatiuii- 
.5. (rra:>s Lands. (5G4.‘3,) 

See that tliCy arc not yioarlied i that water furrows, cutters, 
drams, and ditrhes are In repiilr , and where manuring Is prac- 
tiseil, cart it out In frosty weather where there is no danger of 
injiiiy fVom the feet of horses or cart- wheels. Unless labour is 
Very cheap, carting cartlis nr earthv composts on grass lands 
will not pay the expe«,'^e$ ; they produce more elfcct on arable 
lands. 

6. Arable Lands. (4925.) 

flee that all the modes of draini^ are efTcciivc. (1278.) 
Plough and oart out manure occordhig to weather imd other 
circumstances. 

7. Fences Roads and Drains. (4213.) 

Plant hedges (2977.) and huiid walls only in temuerate 
weather, as frosty air injures the roots of idants, and freezes 
humid mortar, thereby eflVrtually preventing its sitting, 
Hoads and drains may be made and mended in nil wiatlier. 
that admit tliese uperdtions. 

8. Orchards (40V9.) and Hop-grounds. (.5<i97.) 

Clear old ti-ees or mow or mlslctoe ; but prune only m mild 
weather. Dig and dung at any time. 

9. WMd-lands and Plantations. (3906.) 

Fell timber or ro|isc of sorts not .idanted for barking. (404 1.) 
o* IC’ub up tree roots, stacking them for fuel or charcoal. 
MOOH.) Trmch, Mg, or otherwise prepare ground fur plant- 
ing ; but lift plpints tvom the flunery, and re-lnsert them In 
plaiitations only in mild weather, and when the soil does not 
pi^hy «nnid]nfl,dic. The rest as in Novottbar. 


Fvergrreas, as Mr. M^Nnb has alilr shown and proved bj 
experience, may be planted at any puriod during winter, when 
(Ik; wenihor Is inilJ. He says, 1 nave planted evergreens at 
all v'a*.onii of tlieyear with nearly equal success, except flrom 
the raldille of .Tunc to the middle of August, and even during 
this period 1 have planted some . but unless the weatiier Is 
very dull and moititj ‘ uch weuUier, it Is difluulC 

to prevent the plan ^ uileraldy, and In many 

- licfti.j they reco Although, bowiwer, I 

have iilanted cvergret>ns ten months out of the twelve, wlUi 
little ditTercnrc in the surcess, yet one beavon has a prelerence 
over the others with me; and when there Is the jiowei of 
choice, 1 would mcoinmend late In autumn, winter, or early 
in siiriug, that Is, any time irom the middle ot October to tho 
miildie of February, and In general the beginning of this 
period 14 the bml; that is, tVom the middle o? Octvto to the 
middle of December, alwais providing that the weather and 
tlie ground are tavournlile ; that i'4, Mipposbig there is no frost, 
no (Irving wind, nor much sunshine, and that the ground Is 
not bai much saturated with wet, either from conlimiod ram, 
or from the nature of the soil. One of the print Ipal tilings to 
1)0 attended to In planting evergreens Is, to tlx on a dull day 
for winter planting, and a moist day fur spring and autumn 
planting. There can tie no sw ret in the proper treatment of 
evergreens ; i f there were, I should bBy , tluit It is In inv venting 
their roots iiecoming dry when out of the earth ; to choose 
moist and cloudy weaUier for planring ; and still better. If we 
hod the powrer, by foTenlglit ot otherwise, to secure a con- 
tlnuomc of suih weather some time after they have lieen 
planted.'' (JITMab'e Hiiite on the i'luiifiiuf and General Treat- 
merit qf Hiirdu Evergreens in the Climate qf Scotland^^. p. I7.) 

Mr.truiksnank hiu shown that poor waste ground, whloh, 
ifuenched or ploughed would not bear a crop of gram, will, 
afrer being planted and kept under wood for some years, be- 
come tit Pw every purpose of lutrlculiure. " On a rising ground, 
not for from the village of I^lon. a piece of grounu of a dry 
gravelly nature, which has lately been cleared of a crop of full- 


WHS men sown wiin oats, witnout receiving lime, dung, nr 
manure of any otiier description ; yet the crop was so luxu- 
rjant, tliat a gr»*otf>art of it lodged. Tho foUowing spring, 
the ground was again sown wlUi the same speeJes of grain, 
without receiving any enrichment; and. when harvest ar- 
rived, the crop was unmualled by that of the richest fields, 
in a neighbourhood which Is generally cnnsldered 
Ihe extierbnent was tried a itini time, still without manure, 
and tlie return was agam considerably above on aventge. 
The soil, as Iins already been remarked, was dry and gravelly, 
and for from possesaing any natural qualiUes that could have 
l)Mn the cause of auch extraordinary nnaductiveness. Wht-n 
plantc'd, It h.ul beat coverM wldi heath, and in that state hod 
not been suuerior to those waste lands which we occasionally 
see Improved at a vast exiwns^ and which will n^uce no 
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U* In thU Index both Pages and Paragraphs are rtf erred to i the letter p. is prefixed to the /brmer, 
• to the liUter the letter & d 


A BRA DING earthy earth criunbbng down from horse with a sensitive mouth has a good ai^l, and 

the efTccts of ftost, page 483. the same may be said of the rider if hirhand be 

Absorbent sot/, soil so constituted as to absorL good, s 6dt>3. ix 1002. 


moisture from the atmosphere, 772 
Absorbent system, explained in s. 63ri2. p. 9GS. 
Acclimattstng vegetables or animals, inuring then 
to a climate in which they i re not indigenouc 
The term naturalising is sometimes substituted 
but erroneously. See Naturalising. 

Acescent, entering a state of acid fermentation, 
(5978. p. Iftm 

Aeration, exposing the soil to the air, p. 507. 
AereometrU: beads, hollow beads of glass contain 
ing air, for ascertaining the specilic gravity ol 
milk. s. 7008. p. 1039 

After-^ass, the second crop of grass from landt 
which have been previously mowed the same 
year, p. 905. 

Aftermath, the second mowing of perennial mea. 

dow lands in the same season, p 515. 

Agriculture is used in its most extensive sense in 
the third line of tiie title-page, and generally in 
the historical part of the work (Tart I.>, as in. 
eluding territorial economy and husbandry. 
most parts of this work, for example, in the 
words of the titic.page, '* animal and vegetable 
pnxluctions of agriculture,'* as synonymous with 
husbandry. In several places as synonymous with 
aration ; that is, the culture of arable lands, as 
opposed to pasturage, or what may be ealled agri- 
culture proper. In every case the reader will be 
able to gather, (Vom the scope of the sentence or 
paragraph containing this term, in which of these 
three senses it is meant to be understood. 
Aigrettes, tufts of feathers, p. 1088. 

Aits, small islands, or i.'tlet.s, in streams. 

AUmrnous parts, soli woody parts, p. fidl. 

Alburnum, the soft sappy wood just under the in< 
nerbark, p. (546. See Lindley's Outlines of the 
Principles of Botany, p. 17. 

Alien waters, a brook nr stream passing from one 
area through another, which has been embanked 
from a river or the sea, p. 71.5. 

Allodially, independently of any superior, p. 552. 
Alluvial soU, soil deposited by streams, p. 747. 

Aloetic purge, a purge composed of the socotorinc 
aloes, p. 1035. 

Alterative, alterative medicines are those which 
induce a change in the blood and juices for the 
better, without any manifest operation or evacu- 
ation, p, 977. 

Alveolary sockets, sockets like the cells in a honey- 
comb, p. 972. 

Ambling, explained, s. 6(566. p. 1#02. 

Amerctameni, a i>ccuiiiary punishment arbitrarily 
imposed, p. 769. 

Ammontacal gases, s (5701. 

Amorphous stones, wiihi^t regular shape, s. 3005. 

P- 48^' ... 

A^ury, an excrescence in some plants of the natu- 
ral order Cruclfera?, and, chiefly in the turnip, 
produced by the puncture and depositing of the 
eggs of an insect, s. 5437. p. 861. 

Animii, a chemical prdtluct obtained from plants, 
s. 1468. ^ 

Anomalous, irregular, p. 682P 

A6rta, the great artery of the heart, p. 967. 

A6rta asclndens, the asceijding great artery of the 
heart, p. 961. • „ ^ 

Abrtadcscindens, the descending great artery of the 
heart, p. 967. 

Appui, a reciprocal action between the mouth of 
the horse an^ the^and of the rider : the bit and 
rein forming the line of comrautiigktlon. Thus a | 


Aqueous humour, the watery humour of the eye; 
the first or outermost, and thinnest of its three 
humours, p 970. 

Aration, ploughing or tillage, s. 3562. p. .573. 
Arenarious grasses, grasses suitable for sandy soils, 
p 749. 

Averruncator, a pruning instrument, consisting of 
two blades flxca on the end of a rod, acting like 
scissors, by means of a line fixed to one of them, 
and pulled l»y the operator, s. 31.05. p. 512. 

Awns, the beards or long bristles which project 
from the rhafl> ; they are plentiful on spring 
wlieat, and on barley, p. 812. , 

Axtllarws, cxulained, s. p. 967. 

Azote, the radical principle of the atmospheric air. 
p. 814. 

B. 

Backing explained, s. 6657. p. lOOfll 

Back-raking, an operation in farrasry, by whlcli 
hardened Ifcces are withdrawn ikom the rectum. * 
s. 6543. p. 990. * 

Bac^rents, rents paid subsequently to reaping, p. 

explained, s. 3173^ p. 575. 

Bails, a substitute for fixed standings or stall 
divisions, s. 6799. p. JOOa 

Band-win i idges, ridges formed of suPh a widtiyis 
to be reai^ed by what in Scotland is called a bmd 
of shearers or reapers, s. 3250. p. 526. 

Barbs, explained, s. 6382. p. 972. 

Bastard-cocks, small preparatory haycocks, s. 5797. 
p. 904. 

Battering, as applied to fences, leaning inward, si 
4.094. p. 7.04. 

Baulk, in Scotland, ground left unturned between 
the furrow-slices in ploughing, p.711.; in England 
the same thing, and also strips of ground usually 
in grass between ploughed ridges, as in common 
field lands. 

Bavins, brush-faggots, s. 3626 p. 584. • 

Bear, an iron instrument used in the Isle of Ely to 
eradicate weeds in water-courses, s. 5686. p. 

Bents, the dead steins of grass m pasture grounds 
which have borne seeds. • 

Bigg, a variety of winter barley, s. 5085. p. 823. 

\tllet, a term variously employed. A wooden 
billet is often used in docking a horse, and often 
forms a separation between carriage horses, 

8. 6733 p. 1009. 

Binding and stooking, binding sheaves of corn, and 
placing them in shocks or stooks. s. 3175. p. 515. 
Binot, a variety of double mould-boarded plough, 

8. 2620. p 596. 

3lanch holding, a mode of legal tenure in Scotland, 

8. 3401. p 552. 

Blast, a disease in the stomach of sheep and oxen 
ftoin wind : also a term tor the mildew in wiieat, 

p. 1066. 

Blinding, filling up interstices between stones all 
roads with gravel, &c. s. 3654. p. 58^ 

Blood spavin in horses. 961. * 

'3towtng lands, lands whose surface-soil is so light w 
to be liable, when dry, to be blown away by the 
wind, p. 870. 

Blowi'im sandt'p. 749. See Blowing lands. 

oflrtics, tile trunks of trees, p. 656. 

Boll, a measure for corn In Scotland ; in wheat and 
bimns, equivalent tofodr Winchester bus hels in 
oats, barley, and potatoe8,«tfSaix bushels, fiFtfiSl. 

Bone spavin, explained, s. 6507. p. 986. 

Boulder stones, large round stones, p. 48L 
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£out of the plough, the going end returning with 
thojplough^a^onga land or ridge under ploughiuj 

dratfu, explained, 8. 3d07. p. />81. 
a vat or tub, s 7064. p. 1043. 

Jiratrtis, trom braird, to spring up, s. 53.97. p. 8i7. 
Brake, a large harrow, s. 2664. p. 40.5. In machine 
ry, a conbtraining wnecl divided into joints, whicl. 
etoiM when needed another wheel that rcyolvea 
within it. * 

Bramble bonds, bands made of the long shoots o 
the bramble or blackberry, s. 3191. p. 318. 

Braxu, explained, s. 7238. p. 1065. 

Break-share, explained, s. 7259, 7260 p. 1063. 
Breasting over a hedge, cutting it down, p 489. 
BreecMn, that part of the horse's harness attached 
to the saddle, and hooked on the shafts, which 
enables him to push back the cart or othei 
machine to which he is harnessed. 

Breeding tn the line, or in the same line, explained, 
p. 301. 

Breeding in and in, expKiined, p. 301. 

Breeding, cross, explained, p. 301. 

Brocken tigger, a ijuarter.clcft rod, as thick as tlK 
Unger, and fourtWain length, used in thatching, 
p. 518. 

Brosc, a Scotch dish made by pouring boiling wa- 
ter on oatmeal, and sometimes on the meal oi 

f leas, and immediately mixing them by stirring, 
eaving the meal in small knots or lumps aboui 
the size of marbles. It is afterwards eaten with 
milk or butter, s. 3217. p 837. 

Burgage-ho/dtag, explained, s. 3404. p. 3)2. 
J9ufrs,HhortrnguIar ridges, short irregularly shaticd 
lands or ridges in the corners of fields, s. 3233. 
p. 527. 

Bgre, cow-shed, s. 6777. p 1015. 

» C. 

Vadenre, as Applied to horsemanship, an oqu.-i 
measure or proportion observed by a horse in al. 
his motions when he is thorouglily managed, and 
works justly at a gallop, terra a terra, so that 
his motions or tnnes have an equal regard to each 
other, s. 6672. p 1003. See Crabb's Technological 
Dictionary. 

Caissons, temporary chests in which foundations in 
ideep water are built, s 4J37 l). 718. 

Calcareous soil, soil abounding with lime, p. 775. 
Cailipets, or calibers, explained, s 4073. p. 66 i 
CalortJ^re, from color, heat, and//?>o, to bear, ex- 
plained, s. 7461'. p. 1087. 

Camping potatoes, explained, s. 5345. p. 851. 

Canon of the horse, explained, s. 0232. p 959. 

Cantle, the protuberant part of tlie saddle behind, 
a 6t)75. p. 1003.' 

Capillaries, the hair-like extremities of the arte- 
ries and veins, s. ().3 52. ]>. 968. 

Cap ofslrauf, explained, s. 3195 p 518. 

Caprioles, J^>aps made in one and the same place 
without advancing forward, s 6672. p. lOOd See 
Grubb's Tech. Diet. 

Capulet, explained, s. 6 )12, p 997. 

Carotid arteries, two princi))al arteries which carry 
the blood to the head, s 6398. p. 972. 

Carotids, Qffl. See Carotid arteries. 

Cat pus, explained, s. 6317. P 965. 

Carrie In iriigation, explained, s 4408. p 726. 
Corse, explaineil, i. 4554. p 747. 

Caruncula lachrymalis, explained, s 6370. p. 970. 
Caseous, of the nature of cncese, 8.6979. p 1036 
Castrate, to incapacitate male animals from engen- 
dering ofTspring, s. 7306 p. 1069. See Sjmy, 
Catch-drain, explained, s. 4419. p.727. 

Catch-work meadows, explained, s. 4426. p. 727. 
Cavesson, a sort of noseband, either of iron, leather, 
or wood, fastened round the nose of a horse to 
ibrward the suppling and breaking of the horse, 

8 6^. p 1001. See Crabb's Tech. Diet. 

Cellular Hictrbrane, an important membrane in 
animals iiwwhich the fat is lodged, p. 78.5. 

C^reai gratsest the kinds producing corn, p 723. 
(^•ebrai hyatids, explained, s. 7267, 19m. p. 1066 
Cervical l^ament, an aponeurosis or strong band, 
age of packwax, winch runs along the neck and 
upholds the head, p 972. * - * 

Chambritre, a kind of long whip usea in riding 
^ houses, S.6662. p. lOUl, 

wood, to, to partially burn it to enable it to 
resist wet, s. 30.1§. p. 492. 

Charlock, the ^nlipfs arv^nsls, a wild specids of 
thd mustard family, p. 880. 


Chloride qf calcium, quicklime, & 4988. p SKX 
Chyle, a milky fluid secreted from the alimeuts in 
the lacteal vessels. ' 

Chyme, that iKiultice-likc mass to which the footl is 
reduced in the btomacli of every animal, s. G404. 
p. 975. *' ^ 

Cicatrise, to heal over with a scar, p 513., 

Otia, eyelashes, p. 970. 

Claeicau, explained, s. 7248. p ,1065. 

Ctinchfs, cramps or holdfasts ; to clinch, to turn 
therpoints of nails which have been driven, as in 
the shoeing of horses, s. 6710 p. 1U07. 

Clough, explained, s. 4455. p 732. 

Cob, a kind of wicker basket, made so as to be car. 
ried on the arm ^ hence a seed-cob, or seed-lip, 
is a basket for sowing from, p. 378. 

Cockle oast, a kind ot kiln for drying hops upon, 
8. 6(4.3 p 927. 

CidT, a Cornish term for offal julchards, p. 1172. ' 
C^H bjne, a bone in the foot of the horse, s. 6417. 
p. 976. 

Coherent soil, a soil whose parts stick together, p. 772. 
Collar-blade or hatms, short segments ot wood or 
metal, embracing the ncct ot the horse, to which 
the traces are attached, s. 3J35. p. 524. 

Coltap, expLiined, s 7871. p I2t)0 
Commutation of tithes, the substituting a fixed 
money payment, or a portion of land, instead of a 
tenth ot the produce. 

Concha cartilages, the gristles of the car, s. 6764. 
1013. 

Condition of a horse, the state of health and 
strength, p. 977. 

Consecutive, iollowing, p 525. 

explained, s 3J95 p. 552. 

Cordte vacates, or chordec vockles, tendons called 
into action by braying in the ahS, s 676.5 p. lol3. 
Cornea, the first or outer eoat ot the eye, s. 6371. 
p 970. 

Coiuetti, a mode of riding, s. f>672 p. 1003. 

Coiollaiy, a consequent truth gamed from some 
piecedmg truth or demoustratioii, s, 4961. p804. 
Coronal roots, explained, s. 498.3 p. 808. 

Coionaiy, explained s 6U7 p. 976 
Cotyledon, the tirst or seed leat or seed lobe of a plant. 
Couples, cliains, ( ollars, nr mei hatiic.'il (‘ontrivaiices, 
by which dogs, &c. are coupled together. 

Courses, explained, s, 3189. p. 518. 

Ciest, upper pait of a hedge-bank, p 463. 

Croppets, a variety ot lugcon, p 1095. 

CVo#.? A/mf/wg’, e\plauieii. s 2l}2.3 p 301. 

Clown and furrow-ploughing, explained, s. 3256, 
p .527. 

Clown scab, a disease in the horse, p 1007. 

Crysialltnc humour, explained, s (W74 p 970. 

Culnn, steins of grasses, p. 1 167. 

^ulmijeions crops, crojis of phints whose stems 
yield straw, as wheat, bailey, &c , ji. 768. 

Cm/ A, explained, s, 651.3 p. 9.S7. 

Curl, explained, s. 5371. p. y.'ii. 

Curvilim’ar, formed of curved lines 

Cut over, to cut off the top crop, s. 4043 p. 658. 

Cutting in horses, cx|dained, s. 6329. p, 988. 

'ut-water of a bridge, the projecting part of the 
pier of a bridge, which is opposed to the current, 
and divides it, s. 3612. p. 582. 

D. 

Dandriff", scurf, s. 6738. p. 1006 

Dashmg, or dashed. Sec Lipped and harled. 

Vend hedges, hedges made with the pruiiings of 
trees, or with l!ie tops of old hedges which have 
been cut down. 

Dead timber, any timber not growing, p. 502. 
Deciduous, shedding the leaves in autumn. 
Dccorticnted, deprived Olathe bark, p. 655. 

Ifdecation, explained, s. 4591. p, 867. 

'^endromeUr, an implement invented to ascertain 
the quantity of timl)er in standing trees, p. 663. 
deportation, carrying away, removal, p, 519. 
'}cw-rett\ng, spreading hemp or flax on grass to 
expose it to the action oT the dews, whi^ expes 
dite the separation of the fibre ft^om the feculent 
matter, s 5904. p. 913. 

dewstone, the name of a species of limestone in 
Nottingimmsliire, s. 36 59. p. .587. 
diagram, an explanatory,. sketch, p. ISil. 
dial rhaa, explained, s. 6473. p. 96). 
diastole, explained, a 6351. p. 968. 
digging his toes, in horses, explained, s. 6289. p. 960. 
dike, explained p. 496. In CAmbrLdgeshire a ditch 
iscalledat^iJce. , ^ 
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Vicaciaut plant, a plant bearing its tnale blosflomt on 
one plant and Its female on another, s. 3181 a 517. 

Jilsbarked timber, timber deprived of its bark, 
s. 4053. p. 6fl0, 

jyisked, applied to a wheel, explained, s. 3732. p. G05. 

Bii/ies, in farming, hollow places in the fields, in 
which tbe watpr lies, p. 802. 

Diuictics, food or drink causing a copious disi 
charge of urine, s. 6^10. p. 975 • 

Docking and niekbig, cutting off part of a hfTM't 
ttfll, and cutting a notch or nick on the underside 
of what remains, for the alleged purpose of making 
him carry it well; now almost obsolete, 8.6669. 
p 1002L 

Domical^ shaped like a dome or anarch, s. 4507. p. 740. 

Dorsal vertebra, joints of the back bone, s. 6764. 
p. 1013. 

Dimble broaches, broache.s or splits are two-feet 
lengths ot split hard Uranches,cmployed in thatch* 
ing, p. 578. 

Dinible u/mef-rows, double ranges of new.made hay, 
s. 5797. p. 904. 

Dowel together, to join so closely us to form a 
smooth surface, s. 3710. p. 600. 

Down shares, breast ploughs to pare off the turf on 
downs, S.3215. p. 521. 

Dragoon, a variety of pigeon, p. 109.5. 

Ihain sluice, explained, s, 4409 p. 726. 

Dtaw cur, explained, s .5151, .3152. p.512. 

Droscheys, the name of a four-wheeled carriage 
in Russia, s. 6741. p. 1010 

Dry stone walls, walls built without mortar; a 
common practice in stony countries^ s. 3065 p, 4‘y7. 

Duoflrnum, the first of the intestines, and con- 
nected With the stomach, s, 6405. p. 97-5. 

Duct, a passage through which any thing is con- 
ducted. 

Dynamometer, or draught machine, explained, 
s. 2563—2565. p. 385. 


E. 

Earth, as applied to the surface of the globe, one 
or more of the oartln, as bine, clay, sand, &c , iii 
a friable or divided state, and either alone or 
mixed ; but without the addition of mucii organic 
matter. 

Emphysematous swellings, swellings filled with a 
wiinly humour, ». 6916. p. 10.31 

Enteritis, cxplaineii, s. 6460. p. 982. 

Ergot of rye, spur ol rye ; a disease in the kernels 
of that grain, p. 822. 

Ertica, the larva state of insects, p. 1112. 

Estuary, an arm of the sea, the mouth of a lake 
or river in which the tide ebbs and flows, s. 3425. 

Etiolated, drawn out into a weak state, p 808. 

Eustachian tube, explained, s. 638.5. p. 972. 

Evolve, to unfold, disentangle, dcvelopc, or separate. 

Eye m plants, a bud. 

Eyes lu cheese, explained, s. 7067. p. 1046. 


Fagri, or shagreen, ass’s skin, & 6757. p. 1012. 

Feusc ribs, explain^, s. 6312. p. 964. 

Farcy, explained, s. 6495, p. 985. . ^ 

Farmer (from fermier, Fr.), farming agriculturist, 
farming cultivator, professional farmer, commer- 
cial farmer, rcnt-paying farmer, &c, ; a proprietor 
cultivating his own estate is not correctly speaking 
a farmer ; to be such he must pay a rent A pro. 
prietor who cultivates his own soil may be a gen- 
tlcman or yeoman agriculturist ^r husbandman, 
a propri^inire evltivateur, but not a farmer. 

Farmery, the horocstall or farm-yard, p. 677. 

Farming, renting land and cultivating it, or em- 
ploying it for the purposft of husbandry. 

Feather boarding, sometimes called weather board- 
ing, boarding, in which the edge of one board 
overlaps a small ''portion of the board next it. 

Fet^ence of cider, the lees or dregs, 673 

Fee farmhold, explained, s. 3394. p. 561. 

Feeding pastures, paatuTCs used for feeding stock, 
p. JxS. - 

Feiring, explained, s. 325L p. .p. 

Felon, a disease in cattle, explained, s. 6942. p. 1032. 

Femur, the thigh-bone, p. 9415. 

Ferm^neom waters, water impregnated with iron, 

F^~holding, explained, s. 3402. p. .552. 

Ru a house, to h^d a house on a feo right, 
8.3861.P.624.#* 

Fibula, cxplained,*s. 6327. p. a 

Ftlruse, explained, s. ‘7599. p. 1 105. 


Ftneked, explained, s. 6779. p. 1015. 

Fingers ami toes, explained, p 861. 

Finikins, a variety of pigeon, p 1095. • 

Finos, the second best wool off Merino sheep, 8.7140i 
p.1052 

Firlvt of tares, a measure used in Scotland, ih 
wheat and bc.i ns, equivalent to the English bushel, 
a 5268. p. 842. 

Flakes^ hurdles or portable pates for fencing, 

8. 30l6. p. 49.-]. 

Fleaking, explained, s. 3190. p. 518. 

Flecked cattle, cxplametl, s. 6780. p. 101& 

Flight. See Glume. _ 

Flooiiers, explained, s. 4449, p 731. 

Flov) bog, or flow moss, a iieat bog, the surface of 
which IS liable to ri<.e and fall with every increase 
* or diminution of water, whether from rains or 
internal springs, s. ^7(i28. p. 585. 

Flowing meadows, cxplalntni, s. 4427- p 727. 

Fluke, a disease in sheep, p. 1049. * 

Fluke worms, animals ol the genus Fasciola, s. 7271* 

p 1066. 

Foetus, a young animal in the womb, p 976. 

Fogging pasture lands, explained, s. 58.)7. p. 908. 
Foliage crops, plants cuitiv.atcd for Iheir leaves to 
be used green, and which will not make into hay, 
as the cabbage tribe. 

Foot sot, explained, s. 7C66L p. KKifl. 

Forage plants. Sec Herbage plants. 

Fore-rents, rents paid previously to the first crop 
being rcapctl, p. 767. 

Fots and scudda, explained, s. 7137. p. 1(X52, 

Forstng, explained, s 7137. p. 10.52. 

Founder ot the feet of horses, explained, s.^17. p 987. 
Ffiee maiUn, explained, s <>824. p. 1021. 

Freehold, explained, .s. ,‘i393. p. 551. 
f'tet, colic, gripes, or gullioi^ 

Friable soils, crumbling soils, ;>. 801 
'^rondose branched trees, full of branches wliieh 
are flat anfl spread horizontally, like the fronds , 
of ferns, as in the spruce flr, s 3987. p 6*8. 

Fiontal worms, explained, s. 721*0. p 1066. 

Frustum, a piece cut off from a regular figure, 

R. 3732. p. 60.5. ^ 

Furnished, explained, s. 6247. p. 955. 

Fusifoim root, shaped like a spindle, as the carrot, 
Iiarsiiep, &c. p. 8o5. 

G. * • 


Gaites, single sheaves tied in a particular manner, 
p .5ia 

Gatting, explained, s. 3176. p 516. 

'iangs, courses or slips in thatching, p. .518. 
iastric Juice, the juice of the stomach of any 
animal, p. 974. 

Gaw furrows, explained, p 4956. p.'fK)3. 

Gelding ant-hills, explained. ». 5778. p 902. 

Gean, wild cherry, s. 3994. p, 650. 

libUms, protuberant, bearing excrescences, a. 6775. 

p 1014. . 

Gid, explained, p. 1066. 

Glair, the mucous evacuation in the scouring of 
horses, s 69.50. 

3landers, exulaiiied, p. 985. , 

Glenoid, the hollow or socket in oflo bone at a joint 
which receives the knob, Iwss, or head of the ap- 
proximate bone, p. 965. , 

Humes, the husks or chaff of corn. Oat flights 
are the glumes of the oat, p. 888, 

Glutmi, a tenacious, ductile, and elastic substance, 
forming a constituent part in wheat flour and 
other vegetable bodies, p 771. 

Go.downs, explained, s 67.36 p. 1010. 

Goggles, explainetl, s. 72<i7 p. 1(^66. 

Gf> ass-corks, hay-cocks, p 904. 

Grasses, all the natural order of Gramine®, of Lin. 
nseus and Jussieu. Oreal grasses, those grown 
for bread corn. Pasture grasses, those grown 
chiefly for pasturage. Fa*iieons ot fusniferous 
grasses, those grown chiefly for hay. 

Grassing Jla*i bleaching It on the 

Gtease, a disease in horses, explained, s. 6514. 6516, 

^eat rot, explained, s. 7261. p 1065. 

3reen aci es, land capable ot tillage, p. 1206. 
Grouting, lUlifig up, s. .3711. p 600. 

explainetl, a 6441. p 98a 

Gutter, a Airrow-chaiinel or drain, a M18. p. 72a 
Gypsum, a genus of calckreous earths, confelstmg 
of carbonate of lime, and united with 6u]|M^lC 
The principal species is the GJ^psiim Jlaba^ 
trum, plaster of Paris, or alabaster. S«« {frabd^s 
Tech. Diet, 
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Ha-ha, a sunk ficnce, p. 

Hacking picking. See Picking. 

Jfmnawt mowing, explained, i, 3173. p. 515. 

Hammel, a small shed, with a yard for feeding 
one, or at most two aoWals, p. 469. 

Hawu of tobacco, leaves tied up by their footstalks, 
so that the leaves spread out like the hand, s. 
3945. p 6*1. • ^ 

Hanes, slopes, s. 3915. p. 641. 

Hurled, p. 497- See Ltppcd. 

Hash, explained, a 3716. p. 419. 

Matches, flood-gates, p. 736. 

Hatted kilt, explained, '8.7105. p 10*8. 

Hattocks, shocks, s. 3173 p. 515. 

Haulm, the base of the stalks or stems of all crops,, 
after the seeds are rea{)ed or gathered. ITic 
haulm of peas is in some places called pea ryse. 

Head apd heel (\f gates, explained, p. 5(J0. 

Heading down trees, lopping or cutting offthe heads 
of trees, n. 6'>1. 

Heading sheaves, the hood sheaf or sheaves of 
shocks of corn, p. 515. 

Headmaiu, explained, s. 4*11. p. 736. 

Heckles, iron combs, p. 933b 

Heckling flax, combing, p. 916. 

Helmets, a variety of pigeon, p. 1095. 

Hepatic ({flections, afroctioiis of the liver, p. 10.37. 

Herbage plants, forage plants, such as clover and 
other plants cultivated chiedy for the herb, to be 
used cither green or made into hay. 

Hide-bound, a disease in horses and cattle when the 
akin cleaves to the sides, s. 6*35. p. 977. 
explained a. 5171 n. 833. 

Hinny, explained, s. 676H. p 1013. 

llirst'l, a iKotch term of the Siiinc meaning ns the 
English term **lierd,» s, 6793. p. 1017. * 

Hoars, thick mists, p. 773. ' 

Holmes fsvanW. islands, but larger than aits. 

*IIood-shcaf, »8hcaf placed on the suntmit of other 
sheaves fora covering, p. 516. 

Hook bones, bones tti the hind quarter of cattle, s. 
6799. p. 1018. 

Homu frog of horse, the prominence in the 
hollow of a hor»e’s f<x)t, p, 976. 

Horsemen, a variety of pigeon, p 1097. 

Horses, pi^es of wood used in barking trees, 
659. • 

/i/r, explained, s 59(W) p. 821. 

Hot yellows, explained, s, 735ti j). 1065. 

Hove, explained, s 7351 p. 106 ). 

Huckaback, a kind of cloth, s. 5933. p 917. 

Humerus, the arm bone, p. 961. 

Hummclling machine, explained, p. 4*0. 

Hunger rot, explained, s. 7361. p. 1066. 

Hungry soil, barren soil needing much manure, 
P. 773. 

Husbandman, one who farms generally ; that is, 
who both produces corn and cattle, and attends to 
the dair]^ the poultry, the woodlands, and the or. 
chard. A farmer may confine himself to grazing, 
or to breeding or haymaking, or milking or raising 
green ciops for tiic market, j^c , but in none of 
these cases can he with propriety be called a hus. 
bandman. I'lifS term husbandman, therefore, is 
not ex.ictly synonyinous with farmer. 

HusbAndru,' ihe culture of arable grass and wood, 
lands, the management of live stock, the dairy, 
poultry, &c., and, in general, what constitutes the 
business of the head of a family living by agri. 
cultural industry in the country. 

Hybrid, bastard or spurious, p. 1013. 

liydatid, the Tle'nia gldbulun, an insect occurrin,' 
in the skull of the sheep, p. 1U49. 

Hydropic rot, explained, s. 7361. pi 1065. 

Hygrometer, an instrument for ascertaining the de- 
gree of moisture iu the atmosphere, p. 773. 


Jmhgo, the pc:fcct state of insects, p. 1112. 

M e, tontrike against, s. *.361. p. 719. 

in system of breeding, p. 301. 

JncisioH of objects on roads, the marks, traces, 
tracks, or ruts made, a 3.571. )k 575. 

Increments, proportional rates of increase, s. 3552. 

pm • ■ 

ifwf^gex^^^uliar to, springing qut or jic nature 

Jmy’ration, hardening, p. 717. 

ItflKld, an obsolete Scottish term for enclosed lands 
near the formstcad, as opposed to such as are at 
a distance fkrom it, and uniiiclosed, s. B03. p. 13U. 
lags. See Siitin^s. 


Iris, the coloured circle in the eyes of animals, a. 

6371. n 97a * 

Tsometrical perspective, explained, p. 472. 

Isosceles triangle, a triangle which has only two of 
its sides equal, pi 5U3. 

Itinerating libraries, libraries, thejbooks of which 
are carried from one place of dc9.H)sit to another, 
cand thence issued, p. 756. 

Jaeobines, a variety of pigeop, p. 1095. 

Jumypr, a tool used by masons for boring holes In 
land stones to be reft by gunpowder, u 743L ^ 
Jumping pole, a long stiff pole, by which persons in 
the fens arc enabled to Jump across ditches or 
drains twenty feet vnde, by planting the pole 
towards the mid|.Me of the drain, and springing 
from bank to bank : a sin.ail piece of board, Cidled 
a quant, is fastened to the bottom of the pole to 
prevent its sinking into the mud. See Quant. 


K. ■ 

Kelp, the ashes of any description of .Fhcl or other 
seaweed, p. 120.5. 

Knees for ship.builcliii^% crooked pieces of timber, 
having two branches or amis, and generally used 
to connect the beams of a ship with her sides, 
8. 303k p. 491. 

Knuckering, explained, a. 6387 p. 972 

Kyloes, the name given to the cattle of the He. 
brides, s. 6796. p. 1018. 


Lachrymal gland, the gland which secretes or 8U|i. 
]>hcs the Inchrynuc or tears, p. 970. 

Lactenis, the absorbents of the mesentery, which 
originate in the small intestines, and convey 
the chyle from thence to the tlioracic duct, p. 
om. Sec CrablPs Tech Diet. 

Lactometer, exphainod, s 7008 p 1037. 

Lanipas, a swelling of the w rinkles or ribs in the 
roof of the horbc’s mouth ; analogous to the gum. 
bods in man, p. 980. 

Land, a term employed in Cambridgeshire and 
other counties, to designate what more generally 
IS termed a ridge ; that is, one of those compart- 
ments which lie bctw'ccn gutter and gutter in 
ar.nble fichU. The ridge, in Cambndgtshire, is 
the highest part or central lino of the lands, just 
as the ridge of a house is the highest part of its 
roof In Scotland, a ndge includes the whole of 
the sui face between gutter and gutter. Land ap. 
pears the fitter term. 

Land, ground, earthy suiface in opposition to wa. 
ter or rocks. The term ground is generally ap. 
plied to a comparatively limited extent of surface, 
as garden grounds, hop grounds, See. in opposition 
to arable lands, wood laiuls, Uc. 

Land-fast stones, stones fixed or imbedded in the 
soil, p. 48.3. 

iMwUrecve, explained, s. 4638. p. 760, 

iMvvee, the grubs, maggots, Or caterpillars of insects, 
803. 

Laryngeal sonorous sac.s, hollows in the windpit>c 
which modulate the voice of animals, s. 6761. 
p. 1013. 

Larynx, the windpipe or trachea, p. 972. 

Lateral shoots, shoots emitted on the sides of 
branches; laterally; quite distinct tVom latter 
shoots, with which they arc occasionally con. 
founded, p. 478. 

iMying in hcdge.planting, laying down the sets 
or plants horizontally on the bed preiiared fur 
them, s. 39H.V> 6U). 

Laytnjg an old hedge, explained, s. 3036 p. 490. 

Leaping t//, explained, s. 7253. p. 

Leasehold, projierty held on lease, p. 552. 

l^gget, explained, s. p 518. 

Leguminous crops, crops of the various kinds of 
pulse, as peas, beans, tares, saintfoin, lueem, 
clover, &c , p. 800. . 

Levelling, explained, p. 535. 

J-evei age, the act of using levers, or the power ac. 
quired by the use of thdui, p, .575. 

LighUlycred, the dew.lap of a light colour, s. 6798. 

p. 1018. 

Ligneous plants, woody plants, as trees or shrubs, 
p. 476. 

Lipped and harled, a wa^l built of stones without 
mortar, but which hag the joints afterwards Ailed 
with mortar, and the whole wall plastered over 
with what is called rough.<^t, or harling in Scot- 
land. The mixture used for haVimg is lime, sand, 
and small stones about the size of peaa D^ing 
in England is the forcible casting of imaii stones 
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Iik« the Aborea only washed quite clean, into the 
|oft recent plaster of exterior walls, in order to 
resist the action of rain. 

Loam, any soil in which elny and organic matter 
exist in considerable proi>ortions, and so as to ren- 
der it ncltlierwery aobeslvc or hard, nor soft and 
loose. • • 

Lock spit, explained, a. 3823, p. G20, « 

Longe^ a long leatherathong, used in the processsof 
longing or lunging horses, p. 1001. • 

Lylkph, a dear, colourless, rather viscid huiiour, 
separated tVom the blood, and specifically heavier 
than water, s. 63.W. p. 9(i7. 

Ljf7nphaUcs, lymphatic vessels, are the absorbent 
vessels that convey the lymidi into the thoracic 
duct, and form, with the lacteals, what is called 
the absorbent system. The use of these vessels 
is to draw in by a capillary attraction the fluids 
contained in the circumjacent cavities, p. 908. 
See Crab, Tech. Diet, 

Lymphatic absorbents, 968. Sec Lymphatics, and 
Lacteals. 

M. 

laceration, the act of steeping or soaking in water, 
p. 869. 

Malic acid, an acid obtained from apples, by satu. 
rating the juice with alkali, and ]X)uring in the 
acetous suluttoti of lead, until it oee^isions no 
more prenpitate. See Crahh's Tech. Diet 

Mnt/mdeis, a <liscasc in horses, s, b710 p. 1007. 

explained, s. 0072 p 1(X)J. 

Martingat, a thong of Ic'i'itlicr, lastened at one end 
to tlie girths under the belly, and at the other to 
the noseband of the bridle, to prevent a horse from 


Navicular or nut bone pt thi horse, explained, 
8. 0417. p. 976. ^ . 

Nicking, Sec Docking, • 

Nictilating membrane, explained, s. 6S70. p. 97(X 
Nuns, a variety of pigeon, p. 1065. 

Nurses fot young plants, piantaof an idibriorand 
rapidly growuig kind, planted round those which 
are choicer and of slower growth, both to shelter 
thco^and expedite their growth,' p, 65SL 

O. 

Obstetrics, considerations atipertalnlng to the foaling^ 
calving, yeaning, &c., of animals, 8.0969. p 1035. • 
Odometer, from odos, a way, and metreo, to mea- 
sure, an instrument by which the quantity of 
• space passed over on foot, or In a conveyance, may 
be ascertained, s. S.'iOO. p. 376. 

(Esdphagua, the weasand or gullet, p. 972. 

Omentum, the caul, p. 973. • 

One bout stitch, a ridgclet formed by the going 
and rcturiitng of the plough, s 52‘i5. p. 8.‘J9. 
Ophthalmia, an inflammation in the coats of the 
eye, proceeding from arterious blood got out of the 
vessels, and gathered together between the coats, 
8. 6758. I). 1012. 

Ophe nerve, a nerve which perforates the bulb of 
the eye, and cominuiiicatcs with the brain ; so 
that every sensation derived from sight de|iends 
on the optic nerve, p. 970. 

Outfall, the lower end of a watcr-course, p. 714. 
Outfield, iiniiielosed f.trm lands at n distance flrom 
the farmstead, s. 802. p. 130. 

Owls, a variety of pigeon, 1095. 


rearing, p. 1(X)1. 

Mainratton, the process of ripening, p. 816 l 
Maxillary glands, the glands belonging to the jaw 
bones, p 972. 

Meal of milk, the quantity yielded at one time of 
milking ; thus, the morning meal, the evening 
meal, s. 710a p, 1048. 

Medulla, marrow, p. 967. In plants it signifies the 
pith. 

Meets or meres, cattle ponds in Derbyshire, p 7.3 >. 
Mcmel timber, fir timber from the port of Mcmcl in 
Prussia, in the lialtic, p. 504. 

Mere, a lake, pool, or jiond. 

Mesentery, a inemlirane in the cavity of the alxio- 
inen attaclicd to thf‘ vertebra of the loins, and 
to which the intestines adhere, p. 975 
Mesltii, d union ot flocks^ .s. 736 p 118. 

Mesltn, mesling, mescehn, mashn, or mesclcdme, 
corn that is mixed, as wheat, rye. See , to make 
bread. This term occurt in old acts of imrlmmont 
for the regulation of rivers, us that of the Cam ; 
mescebn being in former days a frequent lading 
in that neighbourhood. 

Mesta, explained, s. 73(i p. 118. 

Metacarpus, the shank, p. 965. 

Metal bed of a road, explained, s. 3630 p. 585 
Metalliferous ores, ores which contain metals, p. 
629. 

Metals of a road, the material of which a road 
IS formed, as broken quarry stone, boulder stones, 
aiid other kinds, n. 612. 

Metayer system, the system of farming lands in 
many parts of the Continent, in which the produce 
Is equally divided between landlord and tenant, 

lUdden, dunghill, p. 807. “ The midden is the mi- 
ther o’ the meal kist ” 

MtLsey, a provincial term for a sic^’f, in which milk 
is strained, s. 7064. p. 104.'k 
Mortices, holes, cells, or receptacles made in posts, 
&c to receive the tenons ot raiN, &c., p. 49.3. 
Mould, organic matter in # finely divided and de- ' 
comimsed state, with a little earth mixed, as ve. 
geUblc mould, leaf mould, peat mould, &c. i 
Mourat, explained, s. 7137. p j052. , I 

M<ittt, a compartment in a bam, into which corn in 
tlie straw is stacked or packed. 

Mow-burn, to heat by fc^entation in the mow, p. 

8 ^. 

Murrain, a wasting, contagious, and most fatal 
disorder among cattle, s. 6943. 7250. 

N. ’ 

Naked disease, explained, s 7264. p. lOfia 
Naturalising animals and vegetables. Introducing 
them to a new clima|e, in such a manner that they 
shall in fiituresper]>etuate themselves in that cli- 
mate without thd aid of map. See Jhclimaiismg. 


Pacing, one of the motions taught the horse, 

• s. 6672. p lOOA ^ 

Pancreas, the sweet bread. It is composixl of in- 
numerable rismall gianils, the excretory ducts of 
which unite and form one duct, caflcd the pan- * 
ercatic duct, that conveys a fluid very similar to 
saliva into the intcsliiics, called the pancreatic 
juice, which mixes with the chyle in the duude. 
iium~CV/r55. ^ 

Pane o( ground, a four-sided compartment of grass 
ground, adapted for irrigation, p. 726. 

Panicle, an irregul.irly divided branchsof flowers, 
aa in the oat, ]> 82(>. 9 

Pantile, a gutter tile, p. 708. 

Papier mach*^, masluu paper, which, when mixed 
up with glutinous substances, may be moulded 
into various 6hapr.s, p 810. 

Paling and burning, taking off the turf or surfiicc 
of grass or waste lands, and incinerating it by 
means of fire, in order to prcjiarc the soil for 
aration, p. b£(). • 

Parotid glands, explained, 8/6.388. p 972. 

Passaging, one of the motions taught the horso, 

8. 6672. p. 1003. 

Pastern, explained, s, 6319. p, 905. w 
Pattlla, explained, s 0.}25. p. 965. 

PnucUy, fewness, p. 784. 

peelers, the same as barkers. Persons employed 
to deprive trees of tlioir peel or luirk, p. 662. 

Pellicle, little skin or coat, p. 822. 

Pelt rot, explained, s. 72fi4. p. 1000. 

Peudro, explained, s, 7267. p. lOOti 
Penultimate, the last but one, p. 801. 

Percolate, to strain, or trickle through, p 581. 
Peicolatton, the act of straining, purification or 
separation by straining, p. 522. 

Piiforans of the horse’s foot, explained, s. 6420. 
p. 976. 

Pcriehdndium, explained, 8. 6336. p. 967. 

Pertcruwum, explained, s. 6.3.‘J6. p. 967. 

Peridesmium, explained, s. 6336. p. J)67. 

Pertiisteum, a general uniting membrane to bones 
and their appendages, s. 633ft p. 967. 

Periphery, the circumference or orbit, p. 429. 
Peripneurndnia, explained, s. 72.31. p. 10^. 

Petmnltic moUem, the vermicular, woa-in.hke, or 
creeping motion of the intestines ; by which they 
contract their spiral fibres so as to propel their 
contents, p 975. 

PetUs. a vanoty of pigeon, p. 1095. 

Phdrynx^ ^pmined, p.972. 

Picking arm hacking, loosening with a pjck^ixc or 
mattock, and by separating with some cutting 
tool, B. .3322. pl .538. 

Picking of hop plantations, exj^alned, s. 6065. p. 96ft 
Piecework, work done and paid for by the measure of 
quantity, or by previous estimation and a|^«ement« 
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In contr^istinctlon to done and paid for by 
the measure c/ time, p. 976. 

Pig 0 on-cat^expUineAt a. 7540. p. 1096. 

Piggery\ the compartment in a farm.yard, with 
sties and other accompaniments allotted to pigs. 

the shag or hair on the skins of aiiitnals. Each 
hair may be called a pile, a 7140. p. 1032. 
FiUowsUpf pillow.case. p. lOW. 

Piuingt explained, s. 7^ p. 1066. « 

Pinning, explained, s. 7260. p. 1065. 
pip, explained, a 1525. p. 10»5. 

Pipe drain, explained, s. 4206. p. 710. 

and Pithing, by butchers, explained, s. 6008. 
p. 964. 

Plane table, a square board with lines drawn on its 
upper side, used in taking angles and in measuring 
' land, 8. 2998. i> 4S1. 

Plashing an old licdge, interweaving the stems in 
hcdgqs, s. 3025 p. 

Plumassier, one who prepares feathers for orna- 
mental puriiosea, p 1088. 

Pluviometer, rain gauge, s. 4712. n. 77.1. 

PneuinOnut, an inflammation of the lungs, p. 9S1. 
Fodders, jternons employed to collect the green pods 
of peas off the plants, p. 8.37. 

Polders^ salt marsnes in Holland and Flanders, p.77 L 
Pole evil, or poll evil, a disease of the iwill or head, 
usually at its hind part, or in the nape of tlie neck, 
8. 6W2 p. 980. 

Polled, hornless, devoid of horns, s. 6786. p. 1016. 
Pommage, the pulpy mass to which apples arc re- 
duced by grinding in the cider counties, prepar- 
atory to pressing out the Juice, p. 672. 

Pojnmel, the prominence in the front or fore part; of 
a saddle, p. 1003. 

Potato pies, explained, s. 53W, p. 851. 

Pouters, a variety of pigeon rciiurkable for its habit« 
of pouting, p 1095. 

Preventive pruning, explained, s. 3i»90, p 649. 
•Proftaag, Rflmible piece of whalebone with a sponge 
fixed to the end, used occasionally in probing the 
throat, 8. 6953. p fu33 
Puddling, explained, ji. 620. 

Pulls, hills or ebivated parts of a road, requiring 
extra pulling in draught animals, s. .3237. ii. 525. 
Pulnutnary artery, explained, a 6345. p. 967. 
Pultaceous,M the consistence of a poultice, p, X005. 
Jptmieed/ooi, explained, s. 6521. p. 987. 

Punefa lachrymdlia, explained, s. 6370. p. 970. 
pupa, the chrysalis state of insects, p. 1112. 
Purchase of the bridle, the command or control of 
it, s. 6676. p. 1003. 

Pursiveness, pursiness, shortness of breath, s. 6693. 
p. 1005. 

Pyrites, flrestonc, s. 3228. p. 523. 

Pyroligneous ac{d, acid produced by distillation of 
the spray of trees, p. 493. 


Q. 

Quadrantjs. mathematical instrument ; the fourth 
part of iT circle, s. 3.3)0. p. 544. 

Quant, a small piece of board at the bottom of a 
jumping pole to prevent the pole sinking into the 
mud by the weigiit of the juniper’s body. 

Quarter-clr/t rodi a measuring stall' having four 
sides, s. 3195. p. 518. 

QuarU^ring, th<^ divi.sion of planks of wood length- 
wise into small four-sided pieces. 

Quarters of the horse's hoof, explained, ». 6420. p. 976. 

Quick, a live fence or hedge formed of some grow- 
ing plant, usually hawtliorn. 

Quick bends, sharp turns, p. 573. 

Quicken tree. See Moan tree. 

Quickset hedge, a hedge formed of sets or plants that 
are quick -, that Is, alive. 

Quincunx, trees planted in rows, at the same dis. 
tancQ between the rows that the trees are in the 
rows, and the trees of one row opposite the vacan. 

. ciqs in the other, s. 3928. p. 6JS. 

QuiUrent, a soudl rent or acknowledgement payable 
by tbe tcMiita of most manors, s. 1117. p. 179. 

QufUor, cx^oined, p. 988. 

R. 

Pabbet, a rooalding, s. 4.3.34. p. 71.5. 

P/ohinos, explained, s. 7140. n. 1052. • * 

H(0ei\a piece of four-sided timbqr uscMn roofs. 

Pe^rihg land, ploughing half of the land, and 
^i^ing the grass side 'of the ploughed furrow on 
tne land that i^ldSl unploughcd, p. 1166, ; as ap. 
plied to timber, sawing up planks of trees into 
pieces of greater dc})iUi than width for rafters to 
roof buildings. 


Rnke hot, to steam or refek hot, s. 6723. p 1008 
Ramose-headed trees, trees wtioae heads aboundtin 
branches, p. 649. 

Ramose-vooted trees, trees whose roots are much 
branched, p. 6:14. , 

Rath ripe, the pro|)crty of being early ripe, s. 5082 
p. 823. *- 

ftai's tail, a disease in horses, which causes the hair 
af the tail to fall off, and wot be again produced, 
8. ^10. p. 1007. 

Ray^ disease in sheep, explained, s. 7625. p. I(l66 
Rectangular fields, fields whose angles are right 
angles, u 68(). 

Rectan^lar parnllelo^am, a figure of four sides, 
whose opposite skies are ec^ual, and all its angles 
right angles, p. 443. 

Red roan, explained, s. 5106. p. 82.5. 

Redwnter, explained, s. 5106. p 1064. 

Rite muebsum, p 968. A mucous membrane depo- 
sitetl r* a riet-like form, between the epidermis 
and the cut’s r it covers the sensible cutaneous 
p.Hpi]lic, coiinocts the epidermis with the cutis, 
and gives tile culuui *■.> »nc body. — Crabb. 

Retina, tiie true organ of « ision, formed by a net- 
likc expansion of the pulp of the optic nerve, 
1). 970. 

Rhomboid, a figure whose opposite sides are parullcl 
and equal, but all its sides arc not equal, neither 
are its angles right angles, p 414. 

Ribbing, explaineil, s. 3255. p 5^. 

RtcKing, explained, s. .3176 p. 516. 

Riddle, a largo coarse sieve, s. 363.5. p 589. 

Rtdging, laying the soil up in ridges, p. 5(K 
Rifting by gunpowder, riving, splitting, or dividing, 
8 4()ii5 p. 661. 

Right angles, whore a room is exactly square, each 
of the corners of it is called a riglit angle : in 
scientific language it is thus defined, as the fourth 
of a circle j or thus, when one straight line, 
standing on another straight line, makes the ad- 
jacent angles or corners equal to one another, 
each of the angles or corners is called a right 
angle. 

Ring-bone in horses, a disease in the feet of the 
horse, p. 9<)() 

Rippling of flax or hemp, the operation of sepa- 
rating the boles or seed pods, by striking them 
against a board, or piece of iron, p. 915. 
Ristle-jdough, explained, p. 1197. 

Rtver-meadows, explains, s. 5769. p. 901. 

Roan tree, the mountain ash. 

Roguish plants, spurious varieties, s. 5220. p. 838. 
Roqflcf, explained, s. 3195. p. 519. 

Root crojis, esculent plants cultivated for their 
tubers, bulbs, or other enlarged parts produced 
under or immediately on the ground, and chiefly 
connected with the root, as the potato, turnip, 
carrot, Ac. 

Roots, the fibres and other ramifications of a plant 
under ground, and by which it imbibes nourish- 
ment. Tubers, bulbs, and other fleshy protuber, 
ances under ground, are employed by nature for 
the purposes of propagation or continuation, and 
therefore ought never to be confounded with 
common roots, which serve to nourish these 
tubers, bulbs, Ac., in common with other parts of 
the plant. 

Rot, explained, s. 7245. p. 1064. 

Rouen, the aftermath, the lattcrmath, or second 
crop of hay cut oflf the same ground in one year. 
8. 3169. p. 515. ^ 

Rough pile in cattle, coarse hair or wool, p. 784 
Roup, explained, s. 7526. p 1095. 

Rowels, explained, s. 65.38. 

Rubbers, a disease in sheep, explained, s. 7265. p. 
1006. k' 


Rubble stones, loose stones, brick-bats, and the like, 
which are put together to conduct water ; so called 
because they are rubbed together. 

Rumbling drains, drains formed of a stratum of 
rubble stones, p 581. 

Runner, explained, s. 414&. p. 675. 

Runts, a variety of pigeon, 1095. 

Rural economy, rfiral aflklrs, geopoiiics, agro- 
nomics, terms considered as synonymous with 
husbandry. 

Rust, a disease to which the cereal and other 

g rasses arc su^oct, and which occasions their 
erbage to be of a rusty colour, s. 5741. p. 898L 
Riti, to cut a line on the soil with a sp^e, p. 4^ • 
also the copulation of deer in Iho rutting season : 
also the tr«ck of a carUwbeek 
Rutting See Rut. ‘ 
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^ccharo-^0/iiU!t partaking the properties both of 
sugar and salt, p. 1039. 

Sadtlle-^grt^r^. explained by figures, p. 1143. 

Salin^ explained, a. 5360. p. 8da 
Saliva^ the Spittle of afiimaU 
Salt-catf as mixture given to pigeons to promote 
their digestion, p. 109& * 

Saltings or ings^ saltavater marshes, p. 747. • 

SandcrackSf explained, a G52o. p. ^ 

sober krautf explained, s 5507. p. 668. \ 

5c(i5, explained, s 7^65. 1066 

Scalene triangle, a triangle with three unequal 
sides, a 4343. * 

Scantlings all quartered timbv under five inches 
square, s. 400Z p. 65i2. In masonry, a term ex- 
pressive of the size of stones. 

Scarcements a rebate or seUback in the building of 
walls, or in raising banks of eartli, p. 481. 
Scar^catwiis cutting through the bark and soft 
wood of a thick branch with an edge tool, pre- 
viuusly to sawing through the hard wood, s. 3164 
p .'iKl. 

Scdjmlas the shoulder blade, p. 964. 

Scarifier^ a machine to excoriate and disturb the 
surface of «ioil, p 5^8. 

Sclaotic coat, a coat of hard consistence, p. 970 
Scoop wheels a large wheel with numerous scoops 
listened in its periphery, s. 4277. p. 706. 

Scoria of touiidcrics, the refuse or dross of the me- 
tals, 8. mx p .688. 

Screenings the act of sifting earth or seeds through 
^Urge oblong sieve or riddle, called a screen, p. 

ScuMa. See For^ and Scudda 
Scujfiers a kind of horse- hoe, p. 5Q8. 

Scu/ihing fl.ix, breaking the wootly part of it pro. 
paratory to separating it truiii the fibrous parts, 
I>. 915. 

Sca-oozc, the alluvial depo.sit, the mud or sHme 
left by the sea where its natens have subsided, 
p. 74a 

SeeddobeSs the cotvlodona, or very first leaves dis- 
played on a seedling plant 
Sellenderss in horses, explained, i. 6?9l p 961. 
Seminal roots, the first roots, those emitted from 
the seed itself, p. 808. 

Sensible frog of the horse, explained, s. 6t20 p. 976. 
Sensible lAmmeCs explained, s. 6*21. p. 976 
SeptiCs causing putiidity, producing jiutrcsccncc, 
8.0844 p.1023 

Serums whey, or the remainder of milk after Its 
better parts have been taken away ; also, the yel- 
low and greenish fluid which separates from the 
blood when cold and at rest, s. 6980 p 1036. 
Sesanwfds, little bones found at the articulation of 
the toes (in man) ; so calleil from their supposed 
resemblance to the seeds of the plant called scso- 
muin, 8, 6319. p. 96.6. 

5'c/on.f, e.x plained, s. 6^7 p.990. 

Set-sod, explained, s. 3014. p. 486. 

Sets and ei/es of potatoes, slices of the tubers of the 
potato, each slice being funiished with at least 
one eye or bud, p. 848. 

Shabs explained, s. p. 1066. 

Shagreens or fagris the prepared skin of the ass, 

8. 6757. p 1012. 

Shakes in the boles of trees, fissures, clefts, or rents, 
p 656. 

Shakerss a variety of pigeon, p, 1095. 

Shaking quagSs shaking bogs ; wet spongy soil, p. 

Shat^ Soils explained, a. 47.50. p. ^4. 

Shearers a reaper, s. 32.60 p. 526. 

Shearing, reaping, p. 515. 

Sheath, land guard of embankments, s. 4362. 4366. 
p. 719, 720. 

Shearing riverSs the process of mowing the plants 
which abound in rivers } the instrument with 
which this is efifbeted is fortned of a line of scyth^- 
bladcs, rivetted together by their extremities, and 
which line of scythejblades is worked or moved 
along over the surface of the mud by levers at- 
tached to the line, operateikupon by men in boats, 
s. 3171. p. 51.6. 

Shift of cropss an alternation or variation in the 
succession of crops, pjil4. 

Shifting beachs a beach dr gravel liable to be shifted 
or moved by the action of tiic sea, or the current 
Iff rivers, a 4332. p. 714. 

ShlngleSs pieces of thin board used as tiles, a com- 
mon practice Injtimber countries on the Continent 
and in Amcric^ s. 3051. p.495. ^ 


Shocks, stooks or hattocks, assemblages of«hmc«, 
never of more than ilbn slieaves Jn those places 
where the tithe is paid in kind, 'as ibis arrange- 
ment facilitates the taking pf the tithe ; in Scot- 
land, from six to twelve, independenUy of the 
two or four hood or roof sheaves, p. 515. 

Shottgheds earthed in, p. (vIO. 

Siddow peas, ^uch as bod fireely, s. 7791. p. 114(1 
SiliecuuSs of the nature of sand or flint, p 5S7. 

Siloe^s repositori.'A, explained, s. 4988. p. 8|0, 

Smgle wind-rowss a single range of new-made hgy, 
before it Is packed into cocks, p 903. 

Skirting or peat turning, explained, s, SSIO. p. 520. 
Skreen plantations, plantations made for the purposfi 
of skreeiiing or sheltering, p. 753. 

Slabs the outer boani sawed from the trunk of a tree. 
f Sleepers, explained, s. .3785. p. 61.3. In Suifblk the * 
root stocks, when left in the soil, of such trees as 
are sawed off level with the surface. 

Shp~coat cheese, explained, s. 708.6. p. 1047.» 

Slit planting, explained, s. 3953. p. 642. 

Slob farrow, cxpUmcil, s 321.3 l p. 52J. 

Sludger, expl.-imcil, s, 2518 p 378. 

Siwffle, a bridle with a single rein, and without n 
curb, e 6734. p. 1(X)9. 

Snag pruning, piunuig or cutting off branches so as 
to leave snags, s. 4027. p 65.6. 

Snags, stumpy biiacs of branches left in pruning, 

8. 3993, p 650. 

Sab, a convulsive spasm of the air passages to re- 
lieve congestion, s. (>723. p. 1008. " 

Soil, earth, either of one or of several sorts, mixed 
with decomposed organic matters. 

Soiling, feeding horses or cattle in houses or sheds 
* with clover or other herbage in a groen*statc, p. 874. 
Sough, a Iwx-drain, s. 4254. i>. 700. 

Sotfiiis, explained, s. 5146 j). 828. 

Spat/, to incapacitate a femalu animal for pro- 
ducing young, s. 730f>. p. 1069. See Castrate. 
Sp4aa'7a^ayswUhcred, blasted, mortified, gangrened^ 
s. 6*945. p. 1032. ^ * • 

Spinous processes, projections resembling spines or 
prickles, 8. 6764 p. 1013. 

Spired, grown, shot out into spires, s. 5108. p 825. 

Spitfnl (f earth, a siudcful ->f candtl, p 507. 

Splint, in horses, a preternatural excrescence of 
bone, or a bard tumour, s. 629-3. p, 961. 

Spots, a variety of pigeon, p lt)95. # 

Spray dram, a dram formed by burying the spqav 
of wood 111 the earth, which keeps open aehapncf, 

8 4284 p. 708, 

Spray of a tree, the twigs of the branches of a tree, 
p W9 

Spt tag feed, herbage produced in the spring, p. 90.5, 
Squeaktrs, pigeons under six months or age, p 1096. 
Stacking Stage, explained, s. 3289. p 533. In Cam- 
bridg»,'thc object of the stage isx‘fTbeted by a stage 
hole left in one side of the upper part of tne rick 
Stack guard, expiainetf, s, 3288. p. 532. 

Staddles, explained, s. 5796. p 903. 

Stake and nee, a fence composed of stgkes driven 
into the ground and interwoven with branches 
retaining their spray, or with rods without their 
spray; the latter is frequently called a wattled 
fence, p 487. , 

Staggers, a disease of the horse, explained, p, 978. 

Sit aw mow, a stack or rick of straw formqd in a 
barn, s. 5046 p. 818. 

Steining a well, lining it with stone or brick, s. 4479. 
p. 735. 

Stifle <\f the horse, explained, s. 6276. p. 95fl. 

Stire, a sort of cyder apple, s. 4082. p. 665. 

Stock, the animals of agriculture called live stock; 
also, the implements and other lirclcss articles of 
prororty on a farm, called dead stock. 

Stcckmg a pastwe, putting in as many head of 
cattle as tlie pa.sture will maintain, s 5285. p. 906L 
Stolones, the creeping rooting shoots of some grasses, 
and other plants, by which they increase, p 904. * 
Stolo^ei’ous grasses, grasses producing stoloncif 

Stme-brash, a sub-soil composed of sToattered rock 
or stone, s. 4519. p. 742. 

Stooks, shocks or hattocks, p. 817. 

Stools qf o coppice, the stumpy root-stocks of trees 
previously cut down, p. 662. 

Stover %Ltape, the pods and points broken off in 
threslfflig, p.<»32. 

Strutt, a bar so placed as to resist weight, p.^t98. 

Stubs, stocky stumpy portioiy the stems q^iitfeef 
and shrubs, p. 1009. 

Stud, a post, a stake, an, upright, in a building, 
p; 500.; a collection of breeding horses and mores. 
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Stummingt explained, a. 41; 674. 

Seitrdff, explained, i. 7367. 1 . . . 

Sutfcarbonats cf'soda, a salt in which toda predn. 
minates, p. 637. 

SublingwU, under the tongue, a. 6388. p. 972. 

Succt;aaneumt a BubstUute, p. 840, 

Swath, the baiida or ridgea produced by mowing 
with the fcvthe, p. 903. 

Swath htUk, tne line between two awatha where the 
atubble is cut least closely, presenting a littlif ridge 
of atubblc, p 

Sways, long bramble rods used in thatching with 
reeds, p. 518. 

Sweating of hay, a alight fermentation, p. 904. 

Swing any plough without wheels, p..190. 

Switching hill, an instrument used in pruning 
hedges, p. 485. 

Switching hedges, cutting oil' the one year's growth 
which protrudes from the sides of hedges, s. 400.5 
p. 6n2* 

Sjynchrortous, at one time, at the same tuajH con- 
temporary, p. 1002. 

Synopsis, the seeing all at once, or at one vihw; a 
eomprehensivc volume, p 881. 

Synbvta, joint oil, p. 9(0, 9b7. 

Systole, explained, a. 6 Jj 1. p. 968. 

T. 

Tag.belt, a disease in sheep, explaineil , a. 7260. p. 1065. 

p T16. 


Tcathmg, explained, s. p. 9U6. 

Tecernos. explained, s. 7141. p. 1052. 

Ti’diUng hay, acattciing, spreading, turning, and, i^ 
short, making hay, p 903. 

Tenon, a projection in u rail, &c., made to fit a 
mortice. * 

Temn Joust, a joint formed by a tenon and mortice, 
p 598.* j 

'Tenwe, a holfringor occupying, p 179. 

Territorial ecanomy,^ whatever relates to the valu- 
ation, purchase, sale, exchange, arrangement, im- 
provement b> roads, caii.ils, drainage, &c, of 
tcrritbridl surfwce, including intorpohiiig waters, 
as rivers, lakes, and also mines and nnnerflis. 
Tcrntorial iinprovcincnts arc mostly edected by 
the proprietors of lauds or their agents and 
#«teward8, and not to any great extent by renters 
• of land, or fanners. 

Tetanus, a spasmodic all'ection, accompanied by 
rigidity, one 6|iecies of which is known by the 
liopular name of a locked jaw, s. (>370. p. 97(^ j 
s. 64.32 p 978, s 696,5. p-lO-J.*!. 

Tethering, rchlrnining grazing animals by a roi>e or 
ohain, fastened to the animal at one end, and to 
the earth at thq other, s. BoGO. p 876L 
The fine qf draught, the rlirectiou in which an ani- 
mal is palling or drawing, s. 2592. p 390. 
TheodtdHc, an instrument used in surveying, and 
chiefly iil taking angles, p. 54k 
Thill, the beam or draught tree of a cart or waggon. 
ThUler or Thill horse, the horse that is put under the 
thill, or into the slialts or draughts, p 1 139 
Thumcic duct, tlie trunk of the absorbent vessels,' 
so called from Tes lieing placed in the thorax or 
chest, p. 968. 

Thorough-pin, explained, s. 6293 p. 961. 

Threave, twenty -four sheaves of straw or corn, 
s. 3168. p. 517 

Thrwh paste, explained, s. 6554, p. 98& 

Tibia, the leg bone, jil 965. 

T'rcil'.s a variety of bean, called the tick bean, s. 
622.5, 5226. P. 838. 

Tie, a bar so placed as to resist a drawing or twisting 
power, p 49& 

TtU, coarse obdurate land, p. 7461 

2W/er, to send forth numerous stems from the root ; 

'applied only to cuimiferons plants, s. 4984. p. 808. 
menng. See TtUer, b. 5130. p. 82(x 
Tilth, the degree or j^epth of soil turned by the 
plough or^pate, that available soil on the earth's 
surface. Into which the roots of crops strike, n, 803. 
Tippling, as applied to hay-moking, explained, 
0. .5549. p. 

TUhe, the tenth of the produce of the soil, paid to 
the clergy of England. • « 

Tkhiwg-man, a person orap'oyed by thea,ilergynian 
in a village to set out and collect nls tithes. 
IWj^d earth, earth Subjected to the action of 
^. 1 x 622 . • 

Trdcbea, the windpiiw, p 872. 

Tracking fiax, breaking :tne woody part in the 
stms of flax, 8. 5912. p^915. 


Tramp, an instrument used In making hedges, p 48L 

Tramroad, explained, s. 3795 p. 615. . 

Translucent, transparent, diaphanous, allowhig 
light to shine through, p. 811. 

Tremblings, explained, a 72^ p. 1065. 

Trench, explained, s. 4412. p. 726. To trench, to 
turn over and mix soil to the depth of tv'o, three. 

«or more suades, or spits. 

Tr^h dram, explained, s. 44;^3. p. 726. 

Tfindle, to allow to trickle or run down in small 
strums, p. 641. • 

Trochar, an instrument rcscihbling a pipe, used for 
making Incisions, when water or air is received 
out of the incision threugh the trochar, p. 10^. 

Truncheons, large sQts, stakes, or poles, or willow, 
poplar, &c, planted to form trees speedily, p. 749. 

Tiwnpelers, a variety of ]>igeon, p. 1095. 

Tubers, knobs, fleshy boilies at the roots of plants, 
asm potato, yam, pignut, iic.,p 511. 

Tumblers, a variety of pigeon, p 1095. 

Turbits, a variety of pigeon, p ]09.5, 

Turners, a variety of pigeon, p, 1095. 

Turnsick, explained, i> 7267. p. 1066. 

Tussocks <if grass, cluhiis":, tuwips, tufts, or mi- 
nute hillocks of growing grass, p. 518. 

Twtbil and hink, explained, s. 5171. p. 832. 

U. 

Uiinaiium, a receptacle for urine, s. 6998. p. 1038, 

V. 

Felwn palbif, explained, s 6383. p 972.. 

TPna cava, explained, s. 6348. p. 967. 


I'tnquish. See Pining. 

Viscidf thick, glutinous, gummy, p. 1036. 

Vivacious, living, sprouting, very lively, very free 
of growth, p. 803. 

Vtves, explained, s. 6J88. p. 972L 

W. 

IVads, explained, 9. 5208. p 836. 

IValls dashed with lime. See llarled. 
iValls en pts»', walls built of mud rammed in bo- 
tween a frame of boiirdo, p 4.57. 

JVaibics, explaincvi, s. 6489. p. 984. 

H'aj d-ho/ding, explained, a 3403 p. 552. 

Warping, explained, s, 4k52. p 7'J2. 

WaUnng of hemp, the maceration, steeping, or 
immersion of the stems of the hemp plant, in 
water, s 677. p. 107. 917. 

Water-retted, watered, s. 5929. p. 917. 

Water tables across a road, sunk pannels, which 
conduct the surface water into drains, p. 582. 
Water.tabling,*iXp\,\\nQA, .s. 3014. p 4fi<i 
Watay head, explamod, s. 7267. p. 1066. 

Wattle, to weave, to interlaije, orplat branches or 
rods. 

Wattled fence. See Stake and Rice. 

WatiU'd hurdles, hurdles wattled with rods. 

Way pane, explained, s 4416. }). 726, 

Wear, a dam made with stakes and osier twigs in- 
terwoven, asjL fence against water, p. 722. 
Well-bred, cx|^ned, a 2064. p. 305. 

Whethering, explained, s.6971. p. 103.5. 

Whin, furze, gorz, gorse, or goss, p. 510. 

Whmstone, explained, a. 3654. p ^9. 

Whipping out grain, striking the ears against a 
stone or the e<tge of a board, till the corn is se. 
parated from tile straw, p. 5V\ 

Whipping in plants, to bruise, abrade, or injure, 
by rubbing or striking against another, as the 
competing branches of neighbouring trees, s. 
.4014. p. 653. ' 

jVhirlbone qf the horse, the articulation of the 
thigh bone with the pelvis, 9.59. 

Whitten, the small-leaved Itrac, p. 1141. 

Wilding, trees sprung up ft-om seeds naturally dia. 
tributed, L e. by winds, birds, running waters^ « 
&C., p. 675. * 

Winlestraws, the witb^ered flower .stalks of grasses 
standing in the flelot; in English, bents, s. S058L 

p. 820. 

Wfnmals or puckeridge^ explained, s. 6968. p> 1035. 
Woodward, a land-reeve Gr ground officer, s. 46361 
IK 76a 

y. 

Yellows, explained, s. 6480. p. 934 , 

one oj[the motions taugl|t horses, a 6678. 
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ji . . - , ment of the subject in this work, Mges 1 to 3; 

JiBATE, Antonio, his work on agriculture, page the oiicr.itions, JJ 1 1 ; the physical circuitlstarrcs 
1221. A. p. 18()& alfeq4Pf?» f traditional historv of, i, 2 ; r%orks 

Abcillc, I his work on agriculture, page 1217. A. IX on, duriiig the coiiiin(mwe.iUh. 2o0. 


1791 

Aberdeenshire, statistics of, 7952 
Abortion in plants, 1683. 

Abjssinia, climate, surlace, and soil of, 10(T7, agri- 
culturd products of, lUtiS , live stock of, I0o9; 
agriculture of, 1070. 

Adlimating of plants, 17<»I; the more tender aiii- 
iiials, 7390 

Account books, fanners’, 488G 

Accounts, keeping and auditing, 4708; keeping, 
1S8.J ; lUH'ehSity of a regular system of, 33H1 
Acid, fluoric. 111 animals, l'*!21 ; muriatic, iii animals, 
192.1 ; pyroligneous, distillery of, at Milburn iii 
nuniifti toiiahire, 7H13 • 

Acids, 1423; o\abc, 1421; acetic, 1425; citric, 
1420; malic, 1127, gallic, U2S , tartaric, 142*^, 
benzoic, 1430, prussic, 14,11 , vegetable, roiisti- 
tuents of, 14 12 ; animal, 1953. 

Aiiain, James, his work on agriculture, page 1210 
A.D 1789 

Adam, ol Blair Adam, 7817. 

Adams, Oeorge, his work on agriculture, page 1212 
A.D ISIO. 

Adanson, Madame Aglae, her work on agriculture, 
page 1218. A. D. 1822. 

Adansbnm digilata, 1 lO't 
A friea, general dtAcrijitUm of, lOiKi. 

Afler-grass on meadows, oSlO. 

Agneultiiral Institution of Moegelin, ,57t5. 
Agricultural .Society, Australian, lOtk 
Agricultural So<*ieties oi Hanover arul Celle, ‘>93. 
Agriculture among the Konians, decline of, 178 
Agriiultiirc, as influenced by climate, 1218 ; by tem- 
perature and light, 1259, by elevation, I2ti0; by 
soil, 1203; by moisture, 1204 ; by the state of so- 
ciety, 1270; by eivilisation, 1271, by political 
eircumstmccR, 1272; bv religion, 12/3; by the 
character of a people, 12^4. 

Agriculture, bibliogr.ipl^ of, 7893 
Agriculture during the seventeenth century, 2.14. 
Agriculture, earliest .Spanish works on, 713 
Agriculture, history of, in the ages of antiquity, 5 ; 
in Egypt, 8 , among the Jews, 17 ; of the Greeks, 
24; of the Persians and Caithaginians, ticc. .30; 
among the Roinan.s, 42 ; during tftte middle ages 
in Italy, 180, in France, 18,5 ; in Germany, 192 ; in 
Britain, 195 ; in ultra- European countries, 47. 
Agriculture, improvement of, by refining the taste of 
the purchasers of its prcKlucts, and in< reasing the 
knowledge of ngricultural patron.s, 792<i, by the 
better education of those engagei.An it, 79.30. 
At^riculturc in England during the thirteenth and 
toiirtceiith centuries, 210; in the fifteenth century, 
211 : in the sixteenth century, 21H; early in the 
sixteenth century, 221 ; dVritig the reign of Eli/a. 
beth, 222. 

Agriculture in iiltra-European countries during the 
middle ages, 257, 258. • 

Agriculture may be practised without any know- 
^ ledge of Its theory, 128<> : object of the art of, 1287 ; 

study of the science of, 1289, 

Agriculture of BriLain, rlassiflcntion of the, 1280; 

unproved by the Norman coin]uest, 204. 
Agriculture of irrigation, gcographuMl extension of 
the, 1254; of manures an^ irrigation, ]'255; of 
draining and manures, li5fl. of science, I27ti. of 
habit, l!?77; barbarian, 1278; of savages, 1279; 
of w’atcr.fed lands, 12ti<» , of sun-buriit lands, 12«i7 , 
of mountains, 1268 ; common, 1269. 

f Ticulture, ongpf of Ind imiiortaiice ; practice of, 
n early times ; eccent dise.ov cries jn ; arrange- 
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Agriculturists, commercial, the diH’erent kinds of, 
7721; itinerant, 772.5, iirnfesMonal education of, 
7942 

Aigoin, his work on agriculture, page 1218 A. D. 
1805 

Atnslii', John, hi.s works on agncultuie, page 1212. 
A 1) 1M)(> 

Air, tresh, proper for domestic animals, 2076; 
‘noxious in welN, HSO. 

Altar,, William, his works on agriculture, p.igc 1212. 
A D 1.S05 

Alamannt, his work on agriculture, nage 1221. 

A D. 17r4 * 

Alanitriini, Luigi, liU work on agriculture, page 
• 1221 A, D 1546 
'Albania, agriculture of, 7.58 

Albeitaxxi, Jacopo Antonio, his work on^grlcuU 
ture, page €222. A D ISII. , 

Albrecht, J. F FI, his work on agriculture, page 
1219. A. D. 1775, • 

Albumen, lo'lk 1406; in animals, 19.39; use of, 
1940. 

Alderson, John, M. D., his work'^on agricultmc, 
page 1211. A. D. 1802 
34'lg.e, utility of the, 1.33.3, 

Algiers, description of the territory of, <^095. 

A I K.'dics, vegetable, I'5(K). utility ol, 1.501. a 

Alletz, Pons Augustin, Ins works on agriculture, 
iMgel2l5 A.D 1700 

Almond tree, the, at the Cape of Gotxi Hope, 1122. 
Aloe, the, m Spam, 723 , of the Cape of Good 
Hope, 1123 

Amazonia, agriculture of, 1244. 

Ambergris, 19-49. 

.tmcithon, Hubert Pascal, his work on agriculture, 
page 1216 A IX 1779 

America, agricultural operations of, 1170; field 
libourikin, 1171. 

Amerie.i, North, temperature of the eastern parts 
of. 2.‘}.52. 

Aavot, la; P., his work on agriculture, 1216. A. D. 
cl770. 

Ammonia in animals, 1929. • 

Aninioni.ir, 1474. 

AmaietU, his works on agriculture, page, 1221. 
A. D 1785. 

Arrioreux, his works on agriculture, page 1216. A D. 
1787. 

'Imos, William, his works on agriculture, page 
1210. A. D. 1794. 

Amphibia, 7589. 

Analysution of plants, mechanical and chemical 
prooes.ses tor the, 1392, 1.393 
Analysis, vegetable, products of, 1394 ; compound 
products ol, 1395. 

Anderson, JxmcH, 'LL. D., his works on agriculture, 
page 1209 A. D. 1775. 

Anderson, William, his work on agriculture, page 
1213 A. D. 1810. ^ 

Angler, the, injurious to young salraos, 3892. 
Anglo-Saxons, origin of the, 200. 

Angus, statistics of, 78.50. 

Animals a ftbeted by climate, 1249. 

Animals, androgynous, 1984; gemmiparous, 19.35; 
hvbridfiua. 1^>; dead, as a manure, 224.5 ; distri- 
bution dli on ilie face of the globe, 1909, local 
distribution of, 2005; dqmestie, the rearii^g of, 
2066 ^ - w 

Animals, external covering or, T844; im])ortance 
of, in the arts, 2013. 2019 ; as articles of food, 2015 ; 
in medicine, 2018; influence of soil and climate 
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on the general properties of, 20S4 ; killed by acci- 
dent not unwholesome,* 2097 ; more numerous 
than plartts, 199a : necessity of a iiartial know, 
ledge of, 1K;>7, of Britain, ia3a ; noxious to agn. 
culture, 7n^‘3; rearetl by the Uotnans, l/kj; the 
(lassilieatioi) of, 1842; the elementary siihsta rices 
composing, 1917: the mode of describing, 1840; 
viviparous, reproduction of, lil74; vertebrated, dis- 
tribution of, 2002 ; marine, ilistribution of^^2U03. 
Ariinu:', from what obtained, I4(i8. 
jfiiiiuaire dc la Socu'tt Royale et Contralc d’Agri- 
culture, Anon, page 1219. A.D 182o 
.Aiiiiuaire du Jitrdinier et de 1’ Agrunomc, pour 182G. 

Anon, page 1219. A.D. 182G. 

Annuals, l.'iG.O 

Anomalies in plants, 1589; in the parts of plants, 
1:J2(). 

Anstivthert Sir John, Bart, his work on agncuU 
tore, page 1211. A D 179tj. 

Ant and mole lulls, removal of, on pastures, .'iSJl. 
Antelope, the, 7J78; the common, 7.180; the ch-i- 
inois, 7J81 ; the Scythian, 7-J82; the white-looted, 
7.18.1 

Ant-hills, 577 J ; to remove, 577G ; Noi folk mode of 
cutting and burning, 5777 ; gelding, 5778. 

Anlillt Hon. I'alward, £sq , his works on agricul- 
ture, iiage 122.1 A. D. 1789 
Anfon, k (xlo , his work on agriculture, page 1220. 
A. 1>. 1799. 

Antrim, st.itistics of, 789.5. 

Aphides, the, or plant lice, 7G82; of beans, 525G. 
Apiary, the, 28*15 7Gu3. 

Apples, baking, most suitable for orchards, 4088: 
cider, tli^ most .approved sorts of, M)HG, table of, 
4089; desacit, fit for orchards, 4090; orchald, 
llonalds’s select list of, 4098 ; re.irson’b select list 
of, 4099. 

Applc-mill, the, 4145. 

Apprai9'’r, agricultural, 7749 
1 Apiireritices,, 'igneultur.il, 4879. 7712. 

Apuixtn^ M , his work on agriculture, 7W 
Aiiuatics, iiiliuonce'tif altitude on tlie habits of, 1737. 
Aquma, Charles d*, his work on agruuJture, page 
1221 A D 17.% 

Arabia, extent of, 883; general surface of, 884: 
agriiultural products of, 88.5 ; plants and trees of, 
88G ; live stock of, 887 ; agricultural implements 
and oper.Jlions of, 8S9. 

Jirchitecture of Thibet, 1010. 

Ardrossan, the harbour at, 7811 
Ardmnw, Luigi, tiis works on agriculture, page 1222. 
A D. 1809. 

Argvlcshire, statistics of, 7858. 

Armagh, htitistics of, 7803. 

Annatiiro of plants, 1.518. 

Arrangement of plants, the artificial and natural, 
1302 and I.'JOJl • 

Arrow-root, the, of the West Indies, 1219. 
Artichoke, Jerusalem, .5512. 
yl'ruiu cscuK'ntuin, 1217 

Ash trce.Cbrge, m Bonhill churchyard in Dunbar- 
tonshire, 7843. 

Ashes tor Uxiviation, 682. 

Ashes of plants, 1498; an.alysis of, 1499. 

Asia Minor, dictate of, Hbl. 

Asia, the islands of, 1020 

Aspof-agir, treatment of, in the Netherlands, 493. 
As[)oct in regard to fanning lands, 4771. 

A.s.saiu iida, 1482. 

Ass, the, (5750; excellencies and defects of, 67.57, 
the diflerent breeds or races of, 6759; breeding, 
67150; brc.ikuig the, 67(52; to know the age of, 
G7GJ; anatomy and physiology of the, 67G4, dis- 
eases of, IW>5 ; shoeing'of the, G7G6. 

Asses, the, of Egypt, 1087. i 

yfstragalus bm'ticus, culture of, 6166. 

Atmosphere, substances composing the, 2.3.33 ; action 
ot, on plants, 2344 ; changes in the, 2.345. 

Atti del re.il institute d'lncorragiaineiito, &c. Anon, 
page 1222. A. D. 1825. 

Auditof of accounts, the most essential duty of an, 
471.5. 'r 

Audyuini Maurice, his work on agriculture, page 
12ia A. D. 1829. 

Auger, the common draining, 4314 ; the horizontal, 
4317 : use of the, in well-diggmg, 4481. 

Australia, the islands of, 1034. p 

Austria,' state of agriculture in,«619; jLndcd pro- 
perty of, 620 ; crown lands in, (522 ; appearance of 
country (^23; instruments or iignculturc 
in, 624; agricultural produce of, 625; vine, cul- 
ture of, 627 ; culture of plums in, G29 ; culture of 
Silk in, 630; bees in, 631; live stock of, 632; 


horned cattle of, 633 ; horses of, 634 ; swine of, 
635; poultry of, 636; the land tortoise of, 6^; 
implements and operations of agriculture in, 638 ; 
forests of, 639 ; improvement of the agriculture 
of, (HO. 

Author, the agricultural, 7757. 

Authors, agricultural, in the time of £liz;)beth, 231 ; 

' Roman, 4-4. 

Autumn, temperature of, inducnce of, on plants, 
17!gf. 

Avi.^.-y, 7.566. • 

Avrouiitf Foulin, his work on agriculture, page 1218. 
A D. 1818. 

Awns of barley, method of rubbing ofiTthe, 2798. 

Axe, the, 24‘K). 

Axles, Burges’s improvement in, 2751. 

Axle-trees, the best for preserving roads, 3737* 

Ayrshire, statistics of, 7841. 

Azote, 111 the atmosphere, 2311. 


B. 

Barhapins, desennt. ‘ of the, 1138. 

Bacon- grub, the, 7692. 

Badger, the, 7(i30. 

Bagging corn, .3174. 

Bafioft hxs works on agriculture, page 1218. A. D. 
1805 

Bailt'y, John, Esq , his works on agriculture, page 
1211 A.D 1797. 

B.iilifl'.and gardener, 7718. 

Bailiff; choice of a, 4867. 

Bakewelly Robert, E-sq., his work on agriculture, 

1 >age 1212. A D 18()8: nnj>rovcmcnts by, in the 
ivc stock of Britain, 787. 

Balsam ol Peru, 1488 , of Tolu, 1487. 

Balsams, 1483. 

B.inil>oo, the, uses of, 908. 

BarmUry John, his work on agriculture, page 1211. 
A.D 1790. 

Bank formed with pile.s, brushwood, and stones, 
4350. 

Bar I.ocli, drainage of, 4276. 

Baibaroy Marco, his work on Agriculture, page 
1221. A D l7a5L 

Barhe.Maihoay his works on agriculture, page 1217. 
A. D. 1798. 

Baih'ry William, his w'orks on agriculture, page 
1212. A 1). 1805. 

BatdyC.Vy his work on .agriculture, page 1219. 
A. IX 38*26 

Batetle, Giuseppe, his works on agriculture, page 
1221 A D. 1807. 

Barilla, cultivation of, 6194. 

Bark of trees, drying, 4051 ; chopping, 40521 
Bark, spent, tanner's, as a manure, 2242. 

Barking troi*.s, 40’5(). 

Barley, frosted, 4‘1‘)8. 

Barley, 5080; species and varieties of, 5081 : soil 
for, 5093 ; manure for, ; cliiiiate for, 50fX8 j 
sowing, rjODO, culture of, in agrowing state, 5104; 
harvesting of, 5107 ; stacking, 5109 ; threshing 
and dressing, .5110; produce of, 5111; uses o^ 
5112 , diseiuios of, 5119 : insects iiijunous to, 7663. 
Barometer, use of the, 2346. 2408 ; the words en- 
graved on the, 2416 

Barrovty William, F R.S II, his work on agricul- 
ture, page I2(;9. A. D. 1774. 

Barrow-drill, the turnip, 2578. 

Barrows for hay and straw 2540. 

Barihex de Maritiori^res, his work on agriculture, ^ 
page 121.5. A.^) 1763. 

AiiZ/irv, Nehcmiah, Esq., his work on agriculture, 
page 1211. A.D 1802. 

BattoUy Benjamin Smith, M. D., his work on 
agriculture, page 122.>. A. D. 181^ 

Bartraniy John, M. D , his work on agriculture, 
page 1223. A. D. 1744. 

Bartram. Moses, bis work on agriculture, page 
122a A. D. 1789. 

Base of a road, preparation of the, 3622. 

Baskets, 252.5. 

Bassi, Agostino, his works on agriculture, page 
1222. A. D. 1811. ' 

Bastard saffron, 5987 ; soil for, .5990 ; use of, .5991. 
Bath and West of England society, the, 7914. 
Bauers, Gcnnan, fiirniiicg of the, 60.5, 

Bavaria, former state of agriculture in, 614; agri. 
cultural improvement of, 615; surface of, 616; 
crops cultivated in, 617; forests of, G18L 
BayMon, J. S., his work on ^agrlq^lture, page 1213L 
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Beaki of birds, 1862. 

9 eans, Carob, 1104. 

can drills, 2683 ; Weir’s expanding, 2684. 

Beans, .^222 ; drilling of, 5223 , v.-ineties of, 5224 : 


threshing, 5248; jirodiu-e of, 5249: 
of, 5251 , diseases <if, 5255 
Bimiih, insects injurious tu, 7666, » 

Ik'ftsts of labour, 2014 % 

Jieotson'^ contrivance for preventing ruts in roads, 
3746. 

Bi'ntsoiiy Major-fiencral Alexander, liia work on 
agriculture, page 1213. A li 1820; new theor) 
of roads, 369.5, 

JiCaunw, Antoine, bis woik on .ignrultnro, page 
1216. A. D 1770. 

Red of a river, &c , 4^20. 

Jliddoesy Thomas, M D , Ins works on agncullure, 
page 1212. A D 1S08 
Red lord House of Industry, 7784. 

Reil ford shire, statistics of, 7784. 

Ree, the toinmon, 76(’2; feeding, 7(il)8; swarming, 
7til(l ; suttbcating, 7614 ; pioduce and profit, 7615., 
Rees in iVrtlihliire, 7849; in the 16th century, 248; 
ot (killoway, 7840; rc.iring of, in Hungary, 631 ; 
in Roland, 655. 

Jirlntr, A R. .Julienne de. Ins work on agriculture, 
page 1217. A D. 17<)4 

Dcljitovey Willi.-ini, liis work on agriculture, page 
1223 A 1). 1755. 

IjLUy Benjamin, F n..S E.,liis work on agriculture, 
page 1212 A. 1> 1802. 

Roll’s reafMiig machine, 2737. 

Rend, a, 4417. 

Rends lor shiji-timber, mode of pruning, for produc- 
ing, tlMJO 

Jtcni’tti, Santo, his work on agriculture, mge 1222. 
A I> 1810. 

Renin, description of, llOG. 

Renzom, 1484. 

Rerkshire, st.ntistiet. of, 7790. 

Renyot plants, 1355. 

JJt'rry, the Ilcv. Heniy, his opinion on the choice 
ol livcbloik foi In ceding and feeding, 4851 ; ins 
work on agriculture, page 1214. A D 18.30. 

Jit'i t/it'ioty Ins work on agricultuie, page 1216. A. D. 
1782. 

He) trand, Elie, hi.s works on agriculture, page 1215. 
A D. 176*. 

Jictimiidy Ins w'ork on agriculture, p.ige 1217. A D 
1794; his work on agriculture, page 1221 A 1)1780 
Bcrtrandy Jean, Ins work on agriculture, page 1215 
A. D 1764. 

JintiochiiSy Dionysius, Ins work on agriculture, 
page 1221. A. D 1496 
Rerwickbhire, statistics of, 78.35. 

Rc.S()ms uschI in farming, 2468. 

Rctfl leaf of Sumatra, 11)24 

Jicxoriy fiabnel I^copolu Charles Amc, his works on 
agriculture, page 1216 A, D 177 J 
Rihliography, ugne ultural, of North Aincrira, 7908. 
Rthhography of Rriti.sh ngneulture, 7898 ; of Frein h 
agriculture, 7‘>t)0 ; of CJcrman agriculture, 7901 ; 
of It.alian agriculture, 7W2 
Btd< /, M , Ins w urk on agriculture, page 1221 A. D. 
1778 

Rilhngton's ojitniun on pruning, 3990. 

Rinot, the, 2h20. 

Birch wine, 7799. 

Birds, foreign Rqiiatir, 7.567 j galliiiaccous, (sec rock 
and hen), 7439; injurious to apiculture, 7630 ; 
of luxury winch are of may be cultivated by 
f.irmers, 7531 ; binging, 7563 ; breeding and rear- 
ing, 7565 * 

Bu kbecky Morris, Esq., Ins works on agriculture, 
page 1213. A. D. IHJ.O. 

Birman empire, climate of the, 934 : seasons of the, 
93.5 ; soil of the, 9.36 ; cattle of the, 937 ; plants 
and trees, 938 ; atijmHl.s of the, 939. 

BiroHy Giovanni, his works on agriculture, page 
1221. A. 1) 18(/7. ^ 

Bitter principle, the, in vegetables, 1 421. 
BlxaOtellanay J230 

Bixhauby his work on agriculture, page 1219. A D. 
1786. 

Black. James, his work cAi agriculture, page 12C9. 
A. I). 1777. 

Blackn-eUy Alexander, M D , his work on agricul- 
turc, page 1208. A. J), 1741. 

Blatkie^ Francis* 'his works on agriculture, page 
1213. A. D. 1819. • . « 


application 


Blair Drummond, the moss of, 2183; the water 
wheel at, 2187 * , 

Blanks in plantations, filling up, 398^1 

niavcty hib work on agriculture, page 121.5. A.D.175.5. 

Rieachiiig flax, .5»J04 

Blight, the, i|j87 ; flrom cold and ft-osty winds, KJHS ; 
from sultry and pestilentuil lapour, 1689; from 
wj^tofiif ‘ 5.hmeiit, lolH); originating in /’hngi, 

BUthy Walter, his works mi agriculture, page 1207. 

A. D. 164!>. » « * 

Blood, as a manure, 2252. 

Bloom, 1470. • 

Blubber, as a manure, 224T. 

I Blues, vegcUdile, the liiicbt of, for dyeing, 1415. 
L7 ?///Mc’ 8 Improver improved, 251. 

Board of Agriculture, the, 7915 
Bogs, drainage of, 4234, improvement of, 4.547, 
ine.idow.s, .5787 ; making flu* h.ay of, .580H^ ol Ire- 
l.ind, examinalioii of the, 820. 

Boilers, 2806, 

Roiling machines, 2806. 

Btilting.machine, a hand, 2552. 

Bonafousy M Mathieii, his w'ork on agiiculture, 
page 1222. A.D 1827. 

Bune-abhes as a manure, 2 *0.3. 

Rone-breakuig maibine, 2.554. 

Rones of amm.ils, 1881 ; increasein si/e of the, 1884 ; 
reproduttion of the, 1S86; articulation of tlie, 
I88tj; as a manure, 224<S. 

Bone manure. *4979. 

Boancnnnny liis work on agriculture, page 1218. 
A 1) 1816 

Book fanners, p. 1177 

Isook-kceping, farm, Trotter’s method of, 4885. 
Books on agncnlturc, Spanish and Portuguese, 
7‘K)4; Flemish and 1 )nt< !♦, 7905 ; Swedish and D.a 
nish, 7906 ; Rolish and Uusbian, 7907 ; American, 
7908. , • 

Bootan, clinrate of, 1014 ; surface of, 1015. 

Booti worn in irrigation, 4403 

Borckc. H. A Grafen, his worK on agricul turc, page 
1219. A 1). 1779 

BoidU'tfy J. B , his work on agneyltore, page 1223. 
A. I3. 1801 

Borer, use of the, in well-digging, 4482. 

Boring instruments, Good*.s improved, 2.507. 

Boring the earth for bpring water, 4kB; operation 
of, 4486. * 

Ihning trees, 1674. 

Borneo, agnrulliirc of, 1028. 

Boinoty M A , Ins woik on agriculture, page 1218. 
A D. 1817 

BoiiOy Aless.tiidrodcl, hi.s work on agriculture, page 
1221. A D. 17J8 

BosCy K. Ad H von,, his work on agriculture, page 
1220 A.D. 1792 * 

Bt}sc, 'I'h , his works on agriculture, page 1218. A. D. 
1823 

Bostnehui pimpt^rdus, .5.37. 

Boswell y George, his work on agricult urt* p.ige 12C9. 
A D, 1780. 

Boucher d’Argi.s, Antonme Gasjjrird, Ins work on 
' agriculture, page J 21 5. A.D. 1;49. 

Bourbon, Ible of, 1143. • 

BonlJnct yhib work on .ignculturo, page 1216. A. D. 
1780. 

Boyce's first attempt at a reaping machine, 27.32. 
BoySy John, his work on iigncullure, page J211. 
A.D 1796. 

Bradley y Kicliard, F II S., his works on agriculture, 

I age 1207. A.D 1721. 

Dram, the, 1913 ; flinctions of the, 191.7. 

Brake, the common, 2700 ; Wilkie’s iiarallcl adjust, 
ing, 2tx5{i 

Branches of a plant, 1309 ; of trees, anomalies in the, 
lf,01. 

Brazil, description of, 1252 : vegetable productions 
of, 1233 ; live stock ot, 1238. 

Bread-corn, the, of temperate climates, 1784, 

Breast plough, used in irrigation, 4394. 

Breed, when improved, 2040 * 

Breed of animalu, improvement of a, 202.3. 

Breeding, choice ot live stoik for the purpose of, 
4835. 

Bndckirk, pla|» of the village of, 3850. 

Bridges, ; on roads, .361 1. 

Bridge, ^rtabltf^ for passing bhcep ov^r marsh 
ditches, 7781 • • 

Irulgcwater, Duke of, the fatbu of canals inaiAig- 
larid, 3804. 

Britain, agriculture benefited by the revolution, 
7G3; progress in the agriculture of, from the revo. 
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lution to the middle of fhe eighteenth century, 
773 ; imprpventerii in the agriculture of, since the 
American war, 774; severe shixrk sustained by 
the agriculture of, 775; improvements in the 
agriculture of, during the ei£(hteenth century, ; 

agriculture of, during the middle ages, 195 ; claasi- 
ilcation of the agriculture of, 1289; introduction 
of agriculture mto, 178 ; the chief mineral suh- 
fitaiiccs of, J8'>1> ; the climate of, 24J7 ; deterior- 
ation of the, 2439 
Droadcast sowing, 3149. 

/frofit^ariy Thomas, Esq., his work on agriculture, 
» page 1214. A. D. 1«.‘J0., 

Uroniebrt Pingum, 1221. 

IJrooin, the common, 5613. 
llrunm flax, .'i9‘>4. 

llroorn rape of llie Heniish farmers, 4/0. 
UioHSormr/t Pierre Mane Auguste, his works on 
agricupiire, page 121(1, A.D. 1787 
Jiroum, laeutciiant, his system of paving roads, 3722 
Jiroivn^ Robert, Ksq , Ins works on agi iculturo, page 
1211. A D. 1799. 

Ji) own's vegetable for dyomg, 1418 
Jlruf'noru'y Gio , liis works on agriculture, page 1221. 
A. 1> 1781. 

Hurhanarty George, his work on agriculture, page 
1213 A.D. 1825. 

Jiucfi'oXy Pierre Joseph, his works on agriculture, 
page 1215. A.D. 1780. 

Buckets, Chinese, for rai.slng water, 995. • 

Buckiiiuhanishire, statistics of, 7783. 

Buck-wheat, 5188, 8111 ; species of, in cultivation, 
6112; culture of, 8113, 8owiug,81l4 ; harvesting, 
6115; jiriAluce of, 6116; use of, 8117; as a seqd 
croi), 6122. 

Buds ut plants, 1360 ; anomalies in the, 1803 ; rego-. 

nciation of, when inji/rcd, 1880. 

BulTalo, the, 8973; breeding, rearing, and general 
management of, 8978 ; of Egypt, 108.^ 

'BuHdings, agAVultural, materials, and construction 
of, by Waistcll, 29^3; to delineate, 3)84 
Buildings, good, policy ot erecting for the labouring 
classes, 7852. 

Bulbs of olaiits, K13. Iv38] 

Bull, see horned cattle, 6773. 

Jiullintd. his work on .'ignculture page 1218. A.D. 
1778. , 

Bg mas, the oriental, 5841. 

Burges's miprovcmcnt in the construction of axles, 
2751. 

Burnet, the, 5819 

Burning clay, 32‘i3; an improved method of, 3225; 
by lime without fuel, 3227; use of pyrites in, 
3228. 

Burning out grain, .3203, 

Burning lamh, 3^09. 4538. 

BurroughSy Ehvard, Esq., his work on agriculture, 
page 1213. A D. 1820. 

Bushy's borer for quicksand, 2.518. 

Buschire ami its territory, 884. 

Bustard, the, 7522 , species of, 7523. 

Butt^shire, statistics of, 78.59. 

Blitter of cacao, 1448 ; of cocoa, 1449; of nutmeg. 

1450. ’ 

Butter tree, the, fllO. 


Cabbage, 5497 ; culture of, 5493 ; varieties of, 5499 : 
soil for, 5.502 ; planting, .5503 ; after-culture of, 
ftod'i ; application of, 5506 ; saving the seed of, 
5.509 , diseases of, 5510. 

Cabbages and other esculent vegetables, insects in- 
jurious to, 7879. 

Cabbage tree, 1058. 

Cudet de. VauXy Antoine Alexis, his works on agri- 
culture, page 1216 A.D. 1782 

Caithness, statistics of 78.5.5. 

Cole's, HI. V. H.» M. D. his work on agriculture, 
7905. „ 

Calf, sec horned cattle, 677.3. 

Calt-(ieris, 2335 , in Gloucestershire, 2'^36 l 

Callipers, Broad’s, for measuring standing timber, 
407.5. 


Calthorpe, Charles, his work on agKculiure, page 
1207. A. D. 163.5. V.. 

CalvcL Etienne, his work on agricinturc, page 1218. 
A 1809. 

CamWidia, agricukUfe of, 95.3. 

Cambridgeshire, statistics of, 7788. 

Camel and dromedary m Egypt, 1088. 

Camel of Persia, 872. 


Camel, the, 7.385; in Hindostan, 917. 

Camelopard, the, 7388. e 

Camphire, preparation of, 979. 

Camphor, 1489. 

Campo Morto, account of the farm of, in the Ma- 
reinmas, 3o3. » 

Canada, climate and surface of, 119£ ; soli of, 1193; 
products ol, 1194 

Caflal bill, the prinripal head^of a, 381.3. 

CanaRt, 3798; Dr Smith’s opinion of, .3799; general 
argt!jinciits in fai'ourof, 38(N), the great advantages 
of, 3801 , first made in Egypt, 3802 ; rise of, m 
Britain, .3.S04. ^ 

Canal, the llrst step towards forming a, 3808 ; es. 
tiiriiiting the cxjfcnse ol, .3811; powers granted 
by government in the forming of a, 3812 ; execii- 
tion of a, 3817. 

Canary grass, 5169; culture of, 5170; reaping of, 
5171 : coininon produce otj* 5172 , use ol the seed 
of, 517.) 

Can.iry Islands, the, 1146 

Cancuvta, his work or agrii ulture, page 1221. A. D. 
1776. 

Cantuni, Carlo Antonib, his work on Agriculture, 
page 1221 A D 1778. 

Caoutchouc, 1490. 

Cape Breton, Islanil of, 1196. 

Cape of Good Hojie, climate of the, 1114; surf.ire 
of the, 111.5; »t)iK of the, 1118; l.inded iiroperfy 
in the, 1117, farms of the, 1118; agricultural 
products ot the, J1I9; live stock of the, 1125, 
agneiiltiind implements and operations of the, 
1132 ; tribes in the interior of the, 11.34. 

Capital reqiiiriMl by the fanner, 4820 
C.ipsulc, valves ol tlie, in plants, 1350 
Caraway, dIXW , rulture and luanageinent of, 8089 ; 
produce of, W)70; uses ot, 6071; substitufcs for, 
6073. 

Carbon, as a vegetable aliment, 1.5.38; rmdtod by 
the skin ofanniiaLs, 1878, in .iiiiniaN, ]9|8 
rarta.ss of eattle and sheep, (he thief object, 2031. 
Carlow, statistics of’ 7871 

Catonelli, Pietro, his works on agriculture, page 
1221 A D 1791 

Catradori, Gio.iehino,hi9 work on agriculture, page 
1221. A D. 1803. 

Carrera, Antonio, his work on agriculture, page 
1221. A 1) 1780. 

Carrots, 544.3 ; varieties of, .5444 ; sod for, 5445 ; 
climate tor, .5448, manure for, 5449; sowing, 
54.52; after culture of, .5458; taking up, .5461; 
storing, .546.3; produee of, 6484, ii«e« of, 5485; 
saving the seetl of, 54t)9 , disea-ses of, .54701 
Carrying, 31 1.5. 

Carp, 7.57.J; rawing, 7574 

Catpenfer's work-room on a large farm, 2889. 

Carso lamls of .Stirlingshire, 7814 
Cutler, Landon, his work on agriculture, page 1223. 
A D 1789. 

Carthago, agriculture of, 38. ' 

Ciiithamus tinctbnu.s, 1083. 

Cartilage of the bones of animals, 1887. 

Cart, market, of Poland, 852; improved Russian. 
(>83. 

Cart, the, of Hindostan, 9£0 ; the Scotch one-hor‘!e 
coup, ^52; the Scotch corn, 27.5,3: the Scoti li 
two-horsc, 2754; the com, 27.56; the Improied 
quarry, 2761 ; the three-wheeled, 2702 ; or Tiies- 
Mly, 757. 

Cans, 27-44; improved two-horse, 27.55. 

Cart-sheds, 2865L 

Carts, three- tv luxilcd, used in irrigation, 4400. 

Carver, Jonathan, Esq . his work on agriculture, 
IMge 122.3. A. D. 1779. 

Castelli, Benedict, his work on agriculture, page 
1221. A.D 1628. 

CasMlet, Constans, his work on agriculture, page 
1221. A. D. 1778. 

Casualties of life, security ag.iinst, 7967. 

Cat, the, 7424 ; the ge*het, 7427. 

Catch drain, a. 4419. 

Catch-work watering, an example of, 4441. 

Catechu, extract of, 1409. 

Caltanco, Giacomo, I is work on agriculture, page 
1221. A. D. 1767. 

Cattlc-hammcls, 2831. 

Cattle, in Elizabeth's rfigD,224; of Scotland in 1598, 
228 ; the Hebridean breed of, 78.59. 

Cattle-bhcds, 2830. 

Cattle-stock account, form of a, 4899. 

Cattle-weighing machine, 25017. • 

Caudex of plants, 1364 ; structure 6f the, 1365, 1S66L 
Causeways, 3636. 
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Cavan, statistics of, 7887. 

Cjjyonne, or French tiuiana, agriculture of, 12 M) 

( elebesian Islands, .igricullure of the, 

Ceh, Jacques Martin, his works on agriculture, 
page liJl? A L). 1705., 

Cementation, tUc mode of adhesion by, in animals, 
1807. • • 

Ceylon, climate of, 927 ; soil of, 928; cultivation iH 
the interior of, 929 f agricultural implements of, 
9.'X), a tarm.yard in, 9J1. • 

C/itfbcr/, riiilippe. Ins works on agriculture, -giagc 
J2hi A I) 178>. 

ChabmiUi^^ Dwpetttmont^ M, his work on agricuU 
ture, p.ige 1219. A. IJ. 18/5. 

Cliaftlfutte^ 25c»0. • 

Chaitibray, Lkiuis, his work on agriculture, page 1215 
A 1) 171)5 

Chauiomilc, culture of, G18J. 
t hanges in the animal <*conomy, 20.7.5 
Channel for a river, to cut a new, 'l-,373. 

Cbiinvai/oit, his work on ugricultuie, page 1216 
A D 17G9 

C?iaT)tal, Comte, his work on agriculture, page 1218. 
A. D I82.J 

Charcoal, J+9.3; piopertics of, 1494. 

Chariot, the, of the Fleniihh fanner, .514 
Charm drawn by the .Singalesc on their threshing- 
flof,r, 9.‘J(). 

Charring wood, 4066 

ChaUlatn^ Ic CJievalier, his work on agriculture, 
page 1218 A 1) 1816 
(’heese, Parmesan, 270. 

Cheese-making, in Cliesliirc„781k 
Chelsev farm, 77J*0. 

Cheriy, ;i8 an orchard fruit, 4101. 

Cheshire, sta!istic.s of, 781 k 
Clu\sinul, .Spanish, 4102, 

Cliu cory, 5 .jU; ciilfure of, .5717 0192; value of, as 
a eoflbc iihnit, (iH>4, as a salad plant, Gl(>5. 

Chick pea, the, ,028(», 

CJiilblaiiJs in plaiifs, 170 J 
Chile, agri( iiltnre of, 1229; plants of, 12.J0 
C'Jiin.i, Ms canals, ,;8(H, stale of agricullurc in, 9G0; 
Dr. Abel’s o|)mion respecting cultivation in, ;h>I , 
Livingstone’s oliservatioiis on agriculture in, , 
climate of, 96.5, surl.ice of, ^K)4 ; soil of, [kt3 , 
I.indc<l property in, 9»)(); agricultural products of, 
9.)7 , tea distrii Is of, 9(JS , cull ore of the to.\ plant 
in, 969 , tile white c.ibb.nge of, 9S8; edible and 
uselnl vegftaldes, <ts<); hve stock of, 99i); wild 
animals ol, birds of, 99J ; fisheries, imple- 
ments, and operations ol agriculture in, ')L>.5, 9'f6, 
iiiaiuires Qf\ !99, terrace ciillivatioii in, 1(M)9, 
forests of, 1011 ; n.itural agncuUur.xl fete of, 1012 
Chocolate plant, the, 12.J1. 

C/ifi.st, J L, his work on agriculture, page 1219. 
A. D 1780 

Cider, when best for bottling, 41 3.3 
Cider, manufacture of, *1122, piodiice of, by the 
acre, 41:37. • 

Cider tasks, the best, 4149. 

Cider cloths, 4147 

Cider-making in Gloucestershire, 7791 , raaclunery 
•ind utoiisds necessary for, 41138 
CidcT-mill, Devonshire, tigureil and descnlwl, 41-W; 
of the south ot trance, 4143 , lor a private tamily, 
4144. 

Cider-press of Herefordshire, 4146 
Cider-prcsscs made from the sin.-ill-lcaved lime, 7791. 
Cider-vat, 4148. 

Cisterns lor urine, used in Flemish faiinery, 441. 
Cistiis lailariiferiis, 7<‘3I m 

Civilisation, as influcneiiig agriculture, 1271 ; in- 
flueiico of^ in increasing the number of plants in a 
country, 1770. 

Clackmannanshire, statistics of, 78*46. 

Clare, statistics of, 7880. 

.lohn, liis work on agriculture, page 1208. 

A D 1744. I 

C/ttiA:, John, F' S A , his ifforks on agriculture, 
page 1210. A D. 1794. 

Cliiike, Ciithbcrt, his v|DTk on agriculture, page 
1209. A. D. 1777. 

Clarke's opinion on draining Tiads, 3615.^ 

Claws ol animals, 1864. 

Clay, burnt, anion of, on the soil, 3220 ; application 
of, as a manure, 5229 i^dr^'ing and burning, for 
manure, 3219. . 

Cleaning cattle, 3233 
Cleaning roots, &c , 3137. 

Cleanliness, essentaal io the health of animals, 2080. 
Cteghom^ Jamc^, £)sq, his work on agriculture, 
page 1213. A. D. 1822. • • 
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Clergy, the Norman, fonj} of agriculture, 205. 
Climate, as intliicncmg .■q'ricultiire, 1218. m respect 
to farming lands, 1718 , of the 13rfti>Ji*Ij.les, 24.37 ; 
deterioration of the, 24.39. 

Clipping plants, ;31.\5 

Cltqunt^ lilcn . he, his work on agriculture, paue 
1216. A. D. ..yj ‘ 

CioseHf Harori dc, his wmrk on agriculture, page 
122f/ A D 1S2!. • 

rioud*)crry, use of the, 701 
Cloudh, 2J56, simple miKiificationa of, 2.3^77 ; iiitar. 
iiicdidle iniKlihuitions oi', 2358, coiniiound modi. 
^ fieations of, 2.3.79 

Clover, iiibccts tnjiinous to, 7675. * 

Clover, intriHluciion ol, 2 1.5 

^’lovcr, 5721, the red, 5^22, the white, 5524, the 
yellow, 5525; tile rti>h.i olouied, .5.527; soil for, 
5.7JO ; climate lor, .5531 : sowing, 55.3.J ; after cul- 
ture of, 57M), taking tiie crop of, 5541 ; boiling, 
5742 ; iHitnlive prmlucts of, 5.7(>5 , baviiig*the setd 
of,55G(}; thrcbliiiig, .5.')b9, produce in .seed, 5.572 ; 
diseases ol, 5)7.3 

CJov er-hnv, nmde of making, 55k5 , produce of, 5.563 ; 
value of, .5564. 

Clydesdale, see Lanark.shirc, 7842 

Coal, >8.75; indications of, 3856 , discos cry of, 3857. 

Coal fiehl.s of llrilaiii, .‘38,58 

Cochiii-Clima, agriculture of, 954. 

Codiincal, the Mexican, 1 189 
Coe/itanCf Archibald, lOarl ol Duiulonald, his works 
on agriculture, page 1219. A. D 1795 
Cock and hen, the I3.mkiva, 7439 , the jungle, 74')9; 
the cuinmoii dungiiill, 7441 , the gamt% 7H2 ; tiie 
Dorking, 7443; Ine I’olaiid, 7444 , 1 lu* evei y day, 
*/447, tlu' ban lam, 7441) , the Chittagong, or Ma- 
la>, 7 4 47 , the shack-bag, oi Duke ot Leeds’s, 
* 7448, the improved Sp.im*li, 7449, breeding, 74.5(3; 
health, 7451, moulting, 74'»8 , hatching, 7*4613; 
hatching by artificial licit, 74().'3; inr*ii»^ttioii of 
chii kens b^ hot w'ater, 7 4i>4 , produces, 7467 , 

74»»8, feathers or down, 7470 ; feeding and falTcn- 
ing the carcas.s, 747 1 , fecdiflg.lioiises, 7174, fat- 
tening voiiiigor ( hi( kens, 7477 , clioicc of full-sized 
fowls for leediiig, 7478 , cramming, 748(3 , (lu» 
Oakinghaui method of feeding, 7482 , castration, 
7484; pinioning, 7*48.5 , diseases of, 762*4 
Codhurn, John, notice of, 792. 

Cockchaler, the, 7i>76 ® 

(’ock-roach, the, 7691) • 

CcH*o.».nuf tree, destii]>tion of the, 901, 

Cod-fishery, .3877 

Cofri'c-trcc, the, 1215, cultivating the, 1210 
Comteraux, Francois, his works on agriculture, page 
1217 A D. 1792 

Coke oven and lirne-Kiln, Ileathorn’s, 1)28. 

Cold, iiidueiice of, on the vital pniiiiple of plants, 
16o4 ; most hui tf iil in hollow pl.u^!*,, 2319 , greatly 
e\i hided by a slight covering, 2‘32J. 

Coldingen, near Hanover, farm of, 59<» 

Co/rriw, J, hib works on agriculture, page 1219, 

A D. 1591, • 

Co/fyiw, W , Esq , his work on agriculture, page 1214. 

A D. 1826 

Colinata, the It.ilian process ot flooding lands, 2208, 
Colombia, description of, 12*41 ■ 

Colouring matter, the, in veget.vbles, 1414, 

Cornhi r, 'I'homa!!^ LT< T) , his works on agriculture, 
page 1209. A. D 1770 

Comfort, necessary foi domestic animals, 2081 
Cemfrey, the rough, 551G 

Commercial and Agricultural Magazine, Anon page 
1211. A. D 17J39-1S15. 

Commonable land.s, 3476 , general principles of ap- 
propriating, 3190. 

Corniiiunirations to the Board of Agriculture, Anon. 

page 1211. A D. 1797—1819 
Compareth^ liis work on agriculture, page 1221. 

A D 1798 

Complete farmer, Ac. Ac. Anon. |)age 1208. A. D, 
176(i 

Comt)Osts and other manures, 4f(76 
Coiuluct and economy of an agriculturist’s life, 
7952. 

Congo, 1108 ; useful plants of, 1110; live stock of, 
1112. 

Consohcbitingiaf kinded property, 3471. 

Consnlidq^n of soils, 21/2. 

Constantia winef the, 1121. 

Consumption in plants, 17>4 l • 

Continents, temperature of, m ' 

Contortion in plants, 1712. 

Conveniences of farm-houses and detached office^ 
as arranged by Waistell, 2923. 

3 
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Convexity, degree of, projxv for roads, 3675. 
Copaiva, balsam of, 1462. ' 

C opal, 1467. ' 

Cojuncau, Abb^, his work on agriculture, p.'jgcl21i 
A 1). 17«0. 

Copse- woods, improvement of, 4026: products of, 
4013. 

Corals and coraHiijes, as a manure, 22.53. 

Coriander, ; culture and management of,6066 
produce and use of, 6067 j substitutes for, (3(^3. 
CoTiuiii of animals, 1847. 

Cork, 1491, 

(Jork Institution, the, 7922. 

Cork, statistics of, 7H77. 

Cork tree, the, in .Spam, 747. 

Com, early exporUrioii of, £40. 

Corn, whether it ought to be sown broadcast or in 
drills, 4989 ; preservation of, alter being threshed, 
4989 , 

(’orn-barn, 2847 ; the English, 2848. 

Corn-bill, the, 2530. 

C orii-bruising machine, 2.5.58. 

Corn crons cultivateti in Biitain, 4982. 

Corn drill, Cooke’s three-row, 2t»81 
Corn farineis, 7738. 
t'orn, Irostcd, 4'l9<j, 

Corn-I.iws, the, 7n5. 

Corn-measures, 26.33 

C'orti-rake, the, 2451 ; of East Lothian, 2452 
Corn. .sacks, 2534 
('oui-.screeii, the, 2.524. 

Corii-stai k.s ol the ^quarc sort, proper sizes of, 3277 
C^orii.btand.s, 2'K)8. 

C'ornwall, s»iti.stics of, 7825. ^ 

Cos/rt, Ch , his work on agiitulturc, page 1220 A. D 
1802 

Coitago, a double, for twdrnarricd ploughmen, 4180 ; 
,1 double, of only one floor, 4178; on a smaller 
.scale, 4179 ; a good mecliariic’.s, 4182 ; labourer’s, 

« '■ v^h eow-liOtihC ami piggery, 4181. 

Cottage cow, the bes^nodes of keeping a, 3846. 
C^ittage farmers., 772(5. 

Cottage fit lora tradesman, mechanic, or bailiff, 4177. 
Cott.iges, estabhshment of, 3845. 

Cottages lor labourers, £876 — 2fK)0 ; in Dumfries, 
shire, 78 .j 9, m the Hebrides, 7859, in .‘st.iltordshire, 
779(1; in Ss’est Lothian, 7845 ; of Kiiic.irdineshire, 
7,851; of Moldavia and Wallachia, 760; oina- 
inciital, 2897— 2!MiO ; picturesque, 4JS3. 

L., ills works on agriculture, page 1217. A. D 
171K). 

Cotton plant, culture of,‘.n Jamaica, 1213; in Sicily, 
318. 

Cotton trees m China, 98 J. 

Cottons of .Sumatra, 1026, 

Cot) Icdon of plants, 1347. 

Court fanner, 7723. 

C'oveiiants of leases, 4688. 

Covent}-y^ Andrew, M D , his works on agrieulturc, 
page 121iL A D. 1808. 

Coventry^ Dr , 7847. 

Cow, see horned cattle, 6773. 

Cow cabbage, tlie, 5.500. 

Cowhouse, Ilarlcv’s, £8.32. 

Cows, breeding of, on the farm at Moegelin, 587. 
Cowshfil,. Cormsh, 7825. 

(.:radle-8cythc, 2180. 

Cramer t John Andrew, his work on agriculture, 
page 12J9. A D. 1766, 

Craw, the, 7616. 

Crawfish, the, 3904. 

Crayfish, or mure properly crawfish, 7616. 

Crescent used in irrigation, 4396. 

CreHcentiuSt his works on agriculture, page 1221. 
A.1) 1471. 

Cress, garden, 61.59 : soil for, 6160 ; use of, 6161. 

Cribs for cattle us«i In Derbyshire, 7799. 

Cromarty, statistics of, 7854. 

Crops, imjHirtance of a judicious rotation of, 4912. 
4f>27 ; rotation of, 2217; rationale of, 2218; Gn- 
snith waiters theory of, 2220; the principle's of, 
2221 , influence of, in destroying insects, 2223. 
Cross-brcetl, when advantageous, 2002, 

Cross-cutting machine, Brown's, 2715. 

Cross moss-cutting inachiue, used at Mount Annan, 
in Dumf^ridsshire, 78.39. * 

Crossing, the good effects of, 2053 the uid effects 
of, 2(454. 2056. 

Croitj^'g, vegetable ^(^2 ; anom.tlous effect of, 1635 
Crossings of roads slrould be alright angles, 35.58. 
Croton, a sj^ies of, in liraxil, used as tea, 1237. 

Crud, Le JMron £. V B.,hi6 work on agriculture, 
page 1218. A. D. 1820. 


Cruickshank’i opinion on pruning, 3989- 
Crust of our earth, the, 2101. ^ 

Crusts of animals, 1872. 

Cryptoglirnia, favourite habitations of, 1734. 

Cuba, agriculture of, 1 198. 

Cullciu Messrs. Mattliew and George, pupils of 
Bakewell, 789. i « 

tullcy^ George, his works on agriculture, page 1210. 
A. D. 1786. 

Cultivator, Bartlett’s, 2710; Wilkie’s parallel ad- 
justing, 2.5.56; Einlayson’s self-cleaning, 2tx57 ; 
Weir’s improved, 26.58 ; the Scotch, £(»59 ; Parkin- 
son’s 2ikjU ; Hayward’s, Sit5()£ ; Bcatson’s, £(k)3. 
Culture, effect of, on wc^dy plaiit-s, 3970 ; on the lig- 
neous plants in common use in planting and gur- 
deiimg, .3971 ; in the north and in the south of 
Europe, characteristics of, 1251 ; the general 
cflKt of, on plants, l7f)6; influence of, on fYuita, 
]7i>8, influence of, on plants of ornament, 17fi9. 
Culture Ol jdants, the greate‘>t reflnement in, 1771. 
Cumberland, btatistics of, 7810. 

Cummtng'Vi opinion respecting the form of wheels 
proper for roads, .‘bai 
Ciira.ssow, the rrestcd,‘749o 

6'urcultu p.slmkruin, the, of Surinam, eaten as a 
luxury, 1213 

Currant* as an orchard fruit, 4104 
Curtis, William, his work on agru ulturo, p.'igc1210 ; 
A 1). 1789. 

Cunnen, John Christian, M P , his works on agru 
culture, page 1212 A. D J809. 

CmcHta europai'a, 1759. 

Cuticle of animals, 1845. 

Cutting over old hedges, 2963. 3021. 

Cutting plants, 3151 

Cutting tre^, the best mode of, 4046 


Dairy, the, and its management, bll/d ; operations 
of, 6977 

Milk, 6978; butter, 0979; ciicese, 6980; 
whey, 6981 , constituent parts of milk, 
(ow’s milk, 1)983; ass’.s nulk, 6984; ewe’s 
milk, 1)985, goat’s milk, 6986; mare’s 
milk, 6987 ; camel’s milk, 6988 ; sow’s 
milk, 0989, use of these milks, 6990; lac- 
tometers, 6991, 

The dairy.house for general punmses, 6992; 
properties reiimsite lu a goml milk-house, 
1)993, a butter dairy, 6W1- , cheese daily, 
6695 . dairy for private u.se, 6996 , dairies 
lor dairy farmers, 0997 ; utensils ol the 
dairy, 7(X17. 

Milking, 7014 , management of milk, 7077. 

Making and curing of butter, 7919; the 
making up, 7025; the salting or curing, 
7027. * 

Cheese-making, 7039; rennet, and its uses, 
7041 ; colouring matter, 7047 ; setting the 
curd, 7050; management in the press, 
7054; management in the cheesc-rooin, 
70)6. 

Catalogue of the difTerent sorts of checsc.s, 
and other pre^iaratioiis made from mdk, 
1045 ; British cheeses, 7059 ; foreign 
cheeses, 7090 ; preparations of milk, 
7097. 


Dairy farmers, 7733. 

Dairy at Woburfr, 7784. 

Dairies of Ireland, 841. 

Daisy.rake, the, 2454. 

Balrympte, William, Eso., bis work on agriculture, 
page I2H. A. D 1800* 

Dandolo, Vincenzo, his works on agrieulturc, page 
1222, A. D. 7812. 

Dartmoor, dcpftt for prisoners of war at, 7824. 

Darwin, Erasmus, M.D. ERS., his work on agri- 
culture, page 1211. A. 1). 1800. 

Oatc tree, the, in India, of Persia, 868 

Daubmton, Jean Louis Mane, his work on agricul- 
ture, page 1217. A.V). 1802. 

Davey, John, Esq., his work on agriculture, page 
1214. A D 1830. * 

Davies,, Walter, A. M., ids work on agriculture, 
page 1212. A. D. 1810 

Davis, Thomas, Esq., his work on agriculture, page 
1210 A. D. 1794. ^ . 

Sir Humphry, his work on'i^iculture, page 
1213 A. D. i1813 ; Ips opinion &s to the application 
ol farm-yard manure, 2239; result of his flis. 
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ciission on the eflfbcts of saline substances on ve- 
'2J11 -j 1)18 tabic of the nutritive products 

r>«KXi. 

Ditvy, Sir H , table of the nutritive products of the 
pi iiieipal herbage plants, 5520. ; table of the nutri- 
tive produi ts i^f grasses, .5668. 

Dawsortj jn mij^ruver of Scottish agriculture, 796 
his opiiffoii ot lime as a manure, 4975. * 

Day lily, the, 5.517 • • 

Day’s work of a farm labourer, 4.004. • 

Dealings, commercial, of the agriculturist, 3.38i. 
JJnm, Dr., his work on agriculture, page 12:13. A D. 
1790 

Dr Cha/rrnl dr Volvic, Comte, his work on agricul 
ture, page 1219. A D 1825. v 
Decortication of trees, 1682. 

Deer, the, 7369. 

Deer hu.sbandry, 7.373. 

Deer in Wunpole Parli, 7786. 

JJi lnfH'rgrrir, J. B. R , his work on agriculture, page 
1218. A.l) 1815 

Drlpu’rrr, l^ocadc, his work on agriculture iwgc 
121 'I AD 1826— 1828 

Dciulrometcr, Rogers’s, lor measuring standing tim- 
ber, 4076 ; Uorrie’s, 4075 ; Monteith’s, 407.5. 
Denin.irk, commencement of agricultural iinprove- 
ineiit in, 5n'2, farm-houses of, 563; the farmer’s 
family ni, 56-4 
Dc|)osii>», alluvial, 210.5. 

Dtpnidt, D, 1)13 works on agriculture, p.age 1218 
A I) 180.;. 

Dei Sthwciu r, his work on agrKulturc, p.-igc 1219 
A I) 171.0 

Derlij^lnro, statislics of, 7790. 

/('?//<*, Ins umk on agru ulturc, jiage 1219. A. D. 
IVOi) 

Dti>lion, I'lancis Alexander Aubcit do la C'hcsnaio, 
lu> work on agru ultnre, p.'ige 1215. A 1) 1751. 
Dts/nndtw, Ins woikon agrionlfure, piige 1218. A. D. 
1820. 

Driipfdcc’i, T.aiiront Itenoist, his works on agncul- 
tnie, p.i go 121.5 A U 17<.2. 

Dc^ponnHu }'}>, his woik on agriculture, page 1215. 
A 1) 171.2 

Disfi'/r Ins work on agriculture, page 122.3. A D. 
1S(K) 

Deieio|)nient of vcget.'iblcs, process of the, 1565 
, l)<‘voii>.hiie, (ilaii ot a ni'w vill.ige sea-iiort iii,3852, 
.st.ifi'.lu .s of, 7824 

Dew, 2 ’ji)4 ; plienoincna of, 2:k>.5 ; c.iusc of, 2361). 

Dci/t Ml, and olheis, their woik on agriculture, page 
1216 A 1). 1782 
Dibbei, the (onnnon, 2471. 

Dil.bleiN, Ir.iinc of, used in .Sweden, 70.3. 

Dibbling in.ulnno, Coggm’s, 2473 2577 ; the horse, 
26.80 , fhe bean or potato, 2574. 

Dibbling wheat, 503k 

D/chion, Adam, his w'orks on agriculture, page 1208. 
A. D 1762 

DitAsoii, R W, M D, his works on agriculture, 
page 1212. A. D. 1804; and page 1211. A D 1799 
— 1815 

Dicotyledbne.-e, distribution of, 1780. 

3123 

Digging up crops, 3182 

Doom, Gen., commenced the village of Bridckirk, 

..8.50 


Donaldson, James, his woiks on agriculture, pace 
1207- 1210 A D lt.97f.u1d 1794. 

Donegal, htatistics of, 7891. * • 

Dona, Luigi, his work on agriculture, ivige 1221. 
A. D. 1798. 

Dormouse, tl' ' fat, 73ftfl 
Dorsetshire, itistus of, 7819. 

DojMiic, Robert, Kstj bis woik on agriculture, T.age 
1200 A.D. 17;.-!. 

Doubfe-dibbcr, 2172, 

DovctteJlu hardot, Kicola.s, hi.s work on agrigal- 
ture, page 1218. A D 1825. 

Douglas, Robert, D, D , his work on agiicuUuie, 

I p.igel211 A. 1). 1798- 
Dourchtz, Charles, his works on agriculture, page 
I, 1218. A D. 1803 
Down, statihtics of, 7894, 

Dow ns, 45()J ; sandy, on the sca-shoro, improvement 
of, 45(>k ' * 

DoxoVa machine for assisting human pm. ft, 

Duylr, M-irtiii, his woik on agi ic ulture, p.igo 1214. 
A.D 1829. 

Draltsmaii, agricultural, 7756. 

Drag for two- wheeled carnages, Kneehone’!), 2760. 
Drag-cart, I,ord .Somerville s, 2757. 

Dragging out clung or eailh, 3)29. 

Dragon’s blood, 14uJ. 

Drain of conveyanci*, the, 428.1 ; of collection, 4284 ; 
the boxed and rubble, 4285 ; the brick, 428<i , the 
gravel or cinder, 4288 ; , the wood, 4289 , the '•pray, 
4290^ the straw, 4291, the turf, 42*12 ; the wedge 
or triangular sckI, 4293 ; the hollow furiow, 42‘t4 5 
the earth, 4295 , the pipe of turf, 4296 , the mole, 
42*19 ; the wheel, 4'Xi(l. ^ 

Drainage ot the c*htate of .SpottiswoiKlcfin Berwick- 
shire', 42.55; of roads, .%02-, Batei son's, 3664, of 
wet or boggy grounds, 4234 , of mixed soils, 
4250. 

Draining, the implements for, 4‘>07. • 

Draining ifiine.s, quaines, pits, ixmcls, and lakes, 
4*273—4277. • 

Draining-spadcs, 4311 • 

Draining, 4213 , theory of, 4214. 

Draining retentive soils, 42()7. , 

Drainiiig.fcconp, the, 4.308 
Draining-shovel, the, 4300. 
l>raimng sod-Kintc, 4.310. 

Drams, formation of, 4278, fhe difllwent sorts of, 
42.8:2; the best .'^e.ihon for making, 430)’, thethi- 
ralion of, 4304 ; the expense ot, 4^05 , the enemie.<i 
of, 4.3 (h;. 

Drain sluice, a, 4409. 

Dialct, Ills work on agriculture, page 1217 A. D, 
1801 

Draught machine, 256.3; More’s, 25(i4 ; Brabj’s,25r2>. 
Drawing, 31 16. 

Dnlt-sands of tlic outer Hebricle*, improvement of, 
45f).>, 

Drill and horse hoe, Cooke’s imiiroved, 2679. 

Drill barrow, the common hand, 2575. 

Drill machines, the best, 2f)95. • 

Drill rake, the, 24.5.5, 

Drill roller, the, 26«)1 , the Norfolk, 2713. 

Drills, turnip, 2687. 

Drill-waturing machine, 2692; astimate of its ope- 
rations, £69.3 ; its construction, 2()94 
Drills for stirring the soil betw'con the row'S/ 77**2. 


DirUenting, among the West Indians, 1224. 

Duseases ut animals, 1<)<11. 

Diseases of plants, 1685. 

Distribution, general, of plants, 1722; pliysical, 
1724 , enerts of temperature onithe, 172.5. 

Distribution, IcmmI, of aliimals, 2fj05; efl’ect of tem- 
perature on, £t)06; cflbct of situation on, 24X1*); 
effeet ot the rapacity of carnivorous animals on, 
2010 , effect of man on,£0li. 

Distribution of animals on the face of the globe, 
]0‘X>. 

Ditch, the simple, 2967 j thq double, 2900. 

Ditch fences, 2965 

Ditch and hedge, the double, 2971. 

Division of lands, 3307. • 

Dti, William Spier, his work on agriculture, page 
1211 A D 1797 • 

Dothon, ( ol. William, his work on agriculture, page 
1207 A 13. 1(>65 

Dog, the. 7.;91: the r^iepherd’s, 7393; English 
sheep, 7.394- Scotch sheep, 7395; the mastitl'or 
guard, 73*36 ; the bull dog, 7.3*)7 ; the terrier, 7398 : 
the pointer, setter, and spaniel, 7399 ; breeding and 
rearing, 740^ ‘disfasos, 7403. 

Dovtbasle, C. JT A , Mathieu dc. hi^works on agri- 
culture, page 1218. A.D. 1824— IKK). 


Drill, the Norfolk, 2l»80, the block- plough, 2685. 
Drilling, 3266. 

Drilling wheat, .5032. 

Driver, Abraham and William, their work on agri- 
culture, page 1210. A. D 1794. 

Driving carts and waggons, 3272. 

Droltw’ich salt works, 7792. 

Dromedary of Arabia, 887 

Dropsy in plants, lf>97; in succulent pl.nnts, lGi)8. 

Drupe of plants, 1.354. 

Drying the bark of trees, 4051. 

Dublin, statistics of, 7864. 

Dublin Society, establishment of the, 813. 

Dublin Society, the, 7920. 

Dubois, Louis, bis work on agricuHAc, page 1218. 
A.D. 1824. 

Dubois, J B , bis work on agriculture, page 1217. 
A.D. 1790. 


Dubrf^fau.f M., his work on agriculture, page 1218. 
A.D^825. 

Duck, the, 7198 ; varieties and species of, 7499 : 
breeding, 7504 ; incubation of, 7505 ; fattsning of, 
7507; decoys for wild. 75t!fl|* 

Ducks of Buckinghamshire, T/83. 

Ducou^dtc, his work on agiriculturc, page 1217. A. D. 


1800 
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Dugdalc, William, hig work on agriculture, page 
1207, A.D hm. T 

Diimfriesshfre, sAaUbtics of, 

Dmnnnlt Courset, his work on agriculture, page 
I'^lt). A. I). 1784. 

Dunbartonshire, btntistics of, 7813. ' 

Dung, f.inn-vard, insnagemcnt of, 49/in. 

Dung ot bircls, as a manure, L’25/ ; of sea-birds, as a 
m.inuro, 22-j8; lot domestic fowls, ;w a tn.inure, 
2^01 ; ol cattle, ns a manure, ; ofshcqiand 
tfcor, as a manure, 220 !• , ot horses, as a m.iiiure, 
2'Jbo, treatment ot, 220*), of the street and road, 
as a manure, 2207 ; to preserve, 2278. 

Dung-drag, the, 2+.0() 

Dung yard and pit, the, 2<)03. 

Duiirohm, mansion and park of, in Sutherland,78.'»(J. 

Duponty his works on agriculture, page 1215. A.D ' 
17()4 

Duration of plants, nnom.'ilios m the, lb21. 

Durli.miV»t.itititir8 ot, 7«''h8 

Duttorty llely, r.s(| his woiks on agriculture, page 
page 1212. A. D 

Dutn')gi!y his work on agriculture, page 1215. A.D 

Dwelling house of the farmer, 2S70 

Dt/cc*& method ol blasting granite rock, 452(i. 


Earth, the, surf.ice of, 2109. 

Kirth’s Kurlaee, nature ol the, atreetmg plants, 1740 
Kartli-haek, the, 21.57 

Eat ths contained in plants, 1502. 1551 , proportions 
ot the, 15)2 • 

Eaiths, how produced, 2I(X); vanously composed, 
2110 

East Ijothian, statistic .s of, 787k 
East Me.V.h, statistics ol, 7S74 
^'.cKhartyi. (lb von, lm» work on agnccltuio, page 
121') A D 1751 

Edge railways, on tkc middle or bides of public 
roads, 0707. 

E(lgt'wo7th\ opiiuon on keeping a road in rep.»ir, 
3759; cm the brc-adtli and stieiigthot io.icls, .).')97 , 
road feiic es, >017 , on laving out roads, ,'r>5U, with 
respect to the preservation of nauls, 3729 
Edji^troi //ly ijlichard I»vcll, Ksej , ]•’ 11 S. and 
n It 1 A , his work on agriculture, page 1212. 
A D IHIO 

Education, improvoniontofagricultuio bymo,inb of, 
7‘J.ll , ot the poor, lemarks on, 7824, pioiessioii- 
al, of ngricultiiristh, 7942 
Eel, 75Si 

Eels, fresh water, habits of, 7850 
Eggs of birds, impregnation ot the, 19“'). 

Egypt, climate ol^ 1071. Mirfac’e ot, 1072; fertility 
of, 1073; limits ot cultiv.Ued, 1074; laiidc'd pro- 
perty in, 1075; the eultivator.s ot, 1070, agruiil- 
tural ])roduc'ts of, 1077 , fruit tr<*es of, 1()8J; live 
stock of, ^084, agricultural implcMneiits of, 1089 , 
operations ot agriculture m, 1090, soil of, 14. 

Elder tree, use ol the*, 410.t 

EhM'trinty, the nature of, 2J28 ; a profitable appli- 
cation of, 2329 ^ 

Elenii, 14.58. 

Ele|)h.'eit, the, in Hindostan, 910 
i:icvation, as infliiciu mg .agnciilturc, 1200; cfTerts 
of, on the habitation of plants, 1732; anomalies 
of, 17iki, nitiucnce of, on plants in various w'ays, 
1735; intlueiire of, on ai;uatie.s, 17J7. 

Elevation of lands relatively to farming, 4761 
Elevations and dcprcsbiuns on paper, to protract. 

Elk*, the, 7375. 

Eifioty hib woik on agriculture, jiage 1223. A D. 
1704 

E//W, William, his works on agriculture, page 1208. 
A.D 1732 

E/.'wer, J (4 , his work on agriculture, page 1220 
A D. 1S2J). 

Elstohh, V.'/iluswork on agriculture, page 1210. 
A.D 1793. 

Emb.mkuig origin of, 4320 ; theory of, 432J. 
ICinbaiikinent, tiie earthen mound, 4340, the i 
mound with puddle wall, 4340 ; tln^earthen wall, 
43.59 , thcolcicsf, in England, 4321, * J 

Emhdiikments, first made, 239, foryfixin^tlrifting- 
sancl#, shells, or mud, <t-)53 , m Cambridgeshire, 
774I4 c.‘ in lancolnslpre, 7801 ; of Egypt, 12; of 
cast iron, 4357 ; oT roads, kill. 

Embryo of the seed of plants, 1346L 
Enclosures, size of, 583^ 


Engely LucL Hen. Hs. von, his work on agriculture, 
page 1220. A. D 1803 
Engineers, agricultural, 77.>t. 

England, stibc of agriculture in, from the restor- 
ation to the middle of the 18th century, 770; in 
the beginning ot the 18th fccnturyw 777. 
Eiudeiidruin flus ^ens, the, 17()1 , • 

Kpidc'rmis of plants, structure of, 1369. • 

Etunm water, 7778. , 

Equi<^tiice£e, 1329. 

Ergoj,of rye, .507!> *■ 

Eschenhathy Ch (ihlil , his work on agriculture, 
page 1220. A. D 1802 

Esihevy von Ilerg, his Vork on agriculture, page 
1220 A. 1). 1808. « 

Essai sur les Associations Agricolcs. Anon, page 
1219. A U 182fi 
Essex, statistics of, 7781, 

Estates have good and bad .characters, 4()(»8; im- 
mense, 111 Ilungarv and Austria, (520 ; landed, 
the laving out of, 3M>7 ; consolidation of, 3471 ; 
manaKcment of, 4021. 

FAtcnncy Charlt^, and J. Lu^bault, their works on 
agrii ulturc, page 121.4 A.D 1520. 

Etiolation 111 plants, i / ^ ‘ 

Enphorbmm, 1477. 

Euro|)e, jirescnt st.ite of agriculture in, 259 
Evergrec'iis, bOiinm for planting, according to Mr. 

M‘Nab, ])agel21(). 

Ev( it.abihty of plants, lto7 

Exerci.se, moderate, necobsarv fur domestic animals, 
2078 

Exotic.s, curious hot-lionso, of Britain, application 
of, 1820 , native liabit.itnm of, 1821. 

Expenses, personal, of farmers, 4921. 

Experienee, the loiiiidation ot all knowledge, 1825 
Experiments, the Wobuin, on the culture of 
gra.s!»cs, 5717. 

Experiments, use of, m agrii ultiiic, 165 
Extract, vegetable, as the food of plants, 1.528 ; 

Saussure’s experiment respecting, 1529. 
Extr.ictive, in animals, 1942. 

Extracts, vegetable, 1408; utility of, 141 


E. 

Fahhoniy Adarno, his works on agriculture, page 
1221 A. 1) 1802 

Fab} e, lub work on agriculture, page 1217 A.D. 1800. 

Eaggotmg, ,3206. 

Fat} bait n, John, Ins work on agriculture, page 
1213 A 1). 1825 

Falkland kslands, 1216, 

/'Tt//, Thomas, hiswoikon ngnculture, p.igo 1214. 
A. I). 1829 

Fallow deer, I lie, 7.372 

Fallowing lands, 4944 ; operation of, 4950 ; expense 
of, 49)7 ; of soils, 2174 , objeeliuiis to, 2177 , ori- 
gin of, 217 . 

Fallows, the working of, 4944. 

Fanaroy Vincenzo, his work on agriculture, page 
1221. A. IX la'iS 

Fanncis, when first made in Roxburghshire, 783(i. 

Farcify John, sen , his work on agriculture, page 
1212 A D 1811. 

Fatcif's opinion of the width of roads, 35<)(>; on 
the sue ol wheels for roads. 3730 ; on the best 
forms of axles tor roads, 3788. 

Faii>fiy John, his work un agriculture, page 1212. 
A JX 1810. 

Farm, an arable commodious arrangement for, 
2955 ; the subtlivibions of, 2f>62 , a grazing in a 
mountainous country, Waistell’s plan for, 2948; 
fora small arable and grazing, 2949 

Farm, extent of land suitable for a, 4781 ; stocking 
a, 4S2fi 

Faim under mixed husbandry, Marshal’s arrange- 
ment of, 2951 

Farm, subsoil relativclj to the choice of a, 4760. 

Farm bailiff, 7717. 

Farm buddings, the arrangement of a set of, 2919; 
in the colder latitudes of Europe and America, 
29*20; Waistoll’s form for, 2921; at Broinlield in 
riicshire, 7814. 

Farm house and outbuildings of the largest dimen- 
sions, l)y Waistcll, 20i9 

Farm liouse and offlees, Bfhtson's arrangement of a 

^ small, 29.52 

Farm houses, Danish, 565. 

Farm houses, examples of, ,287}— 2874 ; in the 
Hebrides, 78:59 ; on the MarmiMs of Stafford’s 
estates in Slampsliirq, 7795. ^ 
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Farm labour, arrangement of, 4910 j rules for the, 
Farm labourers, 7711 

Farm lands, arrangement of, 418t); example of 
laving out, ftom a i^ewly iiii lobed common, 4y0t j 
improvements 01,4571 ; sheltering, 4r)8'»; the moral 
and m^dlecteial means ot improving, 4()04. 

Farm road, 3594 • 

Farm stables in Scot kind, 9S21. * 

Farms, the proper size of, 41 il ; cnlargenvnt or 
Tliminution ol, 4l‘VJ. » 

Farms, cottage, 77<i<i; of working mcchnnics, 77(77 ; 
of vill.ige tradesmen and shopkeepers, 77b8 ; oc- 
cti|iied with a view to*proht by town and i*it^ 
tradcMnen, 77('9, occupied liy city tradesmen fti 
recreative enjoyments, 7770, attached to the 
vilKis and couritrj-hoiiscs ot wealthy citizens, 
7771 ; demesne, 777i? , of professional tanneis, i 
777 J, Hebinlean, 7K79 

Farmstead, (he particular reriuisites of a, 2970, 

F.n m-yard dung, managemiMit of, 40\9 
Filmier, personal chaiactcr and expectations of a 
jirolessional, 4812, capital retjuircd by the, 
tS'JO 

Farmer, the jobbing, 7721'. 
iMnncr’s iiceoiint books, 488(1 
Farmer’s apprentices, -IS79 
Farrneis, modes ot improving, 4(»n(» 

I'anuer’s Mag.i/iiie, Anon page 1211 A T) 1800 — 
1827 

Fanner’s Register, I’tc Anon page 1214 A.D1S27 
Faiineis’ Society of Dalkeith, 7Hd k 
Farinerica, Alpine, ot Norway, 12(>0 
P'armrry, a commodious and very complete, 1’97() , 
with a threshing machine driven liy steam, 2'07 , 
a (onvenieiit Herwickslure, 2074, a Flemish, tlO, 
(oin ami stall leeding, anomalous design (oi a,,' 
H7.I , examples of dill‘ei<‘iit <les( riptions ot, H7S , 
example ol an etonoinical, of 70 or ()0 acres, 
ex.iinph' of an improved Ucrwickshire, 41o7 , 
example ol a Northumberland, ol Iroin 'KKI to .7(Ki 
acres, 4lnl , for an arable farm near London of 
3')() acres, cxamide ot a, 4170, /or a hay tann, 
•in iinomalous ilesign for .i, 1172, for a meadow 
laim ot 2o() ai res lu'ar r.oml(»ii, 4171'; fora tin nip 
soil, ex.iinple ol oneol IronHXiO to 'KtO aeies, 
improving the plan of .i, 47/2, old, impniviiig, 
4o7.J ; requisites for a, 4170 , the hrst thing to be 
observed m erec ting a, 2812 
Farming lands, elunale in respect to, 4718; soil m 
respect to, 4747, elevation rel.itively to, 47(i4 , 
cliaiacter of surtiice in regard to, 47(>1*, aspect in 
legaid to, 4771 , situation of, in regard to markets, 
477.5. 

Fanning landlord'?, 774(5 

Farming, Sc’otch, in Oxfordshire, 7780 

Fanning Socielv of Ireland, tlic, 7921. 

F.irnery, as applied to cattle', 2083, 

Fasting’ the power of, in some animals, 109J. 

Fat, 10.70 , 

Fearii tarincrv, 41(52 

Feathers of animals, 1858; as a manure, 22.70, 

Feeding cattle, .52 Jl, 

Feeding, ehoice of live stock for (bo purpose of, 
48.5.7, for extraordinary purposes, 2081 , tui pro- 
moting the prodiic'c ot milk or eggs, 20;X) ; to ht 
animals for hard labour or long journeys, 2091, 
Feeding tub, the*, 2527 
Fi'c'-simjile value of lands, 3409 
Fcc't ot animals, etlects of the leverage of, on ro.id?, 

FfUvnbcrp, Emmanuel, his work^ on agriculture, 
page 1220 A D 1808 

Felling timber, jiropcr tunc and season for, 405c> , 
cmeratioii of, 4(X)2 
Foiling trees. 1()79. ^ 

Fen plants, 174h 

Fence*, the chain horizontal, 3044 ; the rope, .3047; 
the moveable wooden, 304f) , the w'lllow or wat- 
tled, 3049, the upright ami horizontal shingle, 
3071 , the w.crned paling, 3052; the light 0|jen 
paling, 3053 ; the primitive idling, 3054 ; the iron 
for parks, .30.77 , tne vCall, J056‘; the Devonshire, 
3029 ; the furze, 3038 , the ^unk, or ha-ha, 2969, 
the* imling, .30.39 

Fences, along the sides of roads, 3(517 ; cmplacemoiit 
or disjvosition of, on a tanis 2901 , in Ireland, 840, 
Fens ot ('ambric1geshire,41rainage of, 778fJ. 

Fenugreek, the, fe58. 

Fermanagh, stati.stics of, 7888. 

Fermentation of .cidgr, 4128 ; of manures, 2271 ; 
checking the, £27.‘5. 

Ferns, extirpation bf, 45.54, , « 


Ft-rrarto, (i A , Ins vvozk on .ngncuUurc, ixige 12C21 
A 1) ISIS • 

Ferrer, the, 7 12S * * 

Ffiusstic, Raroii dc, liis woik on agriculture, page 
^1210 A D 182.7. 

FfSirndrn, 'I'honuis G, his work on .*igriculture, 
p/ige 122 5. A D. 1.8 J2. 

Fete, agnciibural, of the rinnesc, 1012. 

Fibrc^ wooii I 492 ; as a manure* 2240. 

Fibrin, in aiiiinals, 1941. 

Fibiine, 14(i7 * 

Field-beot, 54,82, best variety of, 5183; soil for, 
.7484; jiroducc ot, .74Sh; application of, ,7488^ 

^ saving the seed of, 7495 , diseases of, .74%. 
FmlcLgatc', Dutch, 5.3 ; .Menteftlli’a, 3095, Hunter 
^ of Thurston’s, 30% 

Field ponds, the situation of, 4475. 

Fields, floating, of the Me\uMn<, 1179. 

Fields, the loim and size of, 4187. 

Fife !• arming .Socieiv, the, 7848. 

Fifesliire, statistic s of, 7848 
Fig, the Indian, in .Spain, 724. 

I'lgs ot the iMorc'.n, 75 5 

Filbe rt, as an oichard fruit, 4104, 

7’ Mices, 1329 

FiFenng apparatus for salt water, 4709. 

Filieimg, opcr.ition of, 4707 
Findlutii , Rev (’har1c'«. Ins work on agriculture, 
page 1212. A 1) 1S()'2. 

Finland, state of agriiulture in, (789 
I'ndaihon^ .lohii, his works on agriculture, page 
1213 A.D 1822 
Fnil(n,\\on\ rid-ploiigh, 45 U> 

Fttioichi, Anton Maria, liis workhon ^igricuUiire, 
•j. age 1222 A D ]81(i 
Fioiin h.iv, 78(^7. 

'I’lr, the Noiwaj, grc'at valxc of, 700 
Fniht r F .1 , bis work on agriculluio, page 1219, 
ADITS’). ^ . 

Fi$(/irr, H L, his work on agncullij^re, page 1220» 
A D 1797 * 

Fish, as a nianiue, 2240 * 

Fish, cultivation of, in Rnfaiii, 7.7(ip , kinda of, 
adapted tor ponds, 7772 , c.istration of, 7788 
Fishc'nes in Sutheilaiiil, 78r>(j , marine, .5875 , river, 

^ lake*, and iril.ind, .5.887 , of ('hina, 99+ 

Filling and hunting as the only incMiis of subsist- 
enc'c, geogr.'ijihieal c,x tension ol, 12.77# 

Fish-pondb, 7570; sea water, 7.771 j in Berks!) lA, 
7?H) 

FiixhaWiVs book of surveying and improvements, 
220 

FitJu'thi’it^ ,8ir Anthony, hi.s works on agriculture, 
page 1200. A D 1525, 

Mail, the, 2474, thrc'shing by the, 3198. 

Flax, culture ot, in Egypt,’ 1080; in the Ntllicr- 
lands, 479, 111 Russia, (<77, vf!rietie.s of, .7881* 
soils lor, 7.882, preparation of the soil for, .7HS(i, 
sowing, 7887, after culture of, 7892; taking the 
crop, 5,894; dressing, 7912; produce of, 5910; 
u.se of, .7919 , diseases ot, 5421. • 

Fit ininpy liKs work on .ignculture, page 1214. A. D. 
182(5 

Ffetnj/np, Malcolm, M D , hib work on agriculture, 
page 122.5 A. D 1/74 • 

Floating upwards, 444.5. 

Floodg.itc, 4 544 • 

Flooding, 22(/7 , an example of the benefit of, 
4412. 

Flora, British, purchasable, 1808, application of 
the, 1813, the purchasable ot, 1829, 1822, the 
artitieial, 1804, native roiintrios ot the, 1805; 
dates of the introduition of, 18(J6; obvious cha- 
racter of, 1807 ; genera ot, 1802, uses or applu 
cation of the, 1803 
Flour-mill, a hand, 2751. 

1 loLir-mill, the potato, 2559 

Flower of a plant, 1322; anomalies in the, ICll ; 

short lived, 1719. 

Flowering, premature, 1(584, 

Flowers, the most showy herbaceous, of the tem- 
perate zone, 1792, • 

Flow’er- .stalk of a jilant, 1323. 

Flower-stalk of plants, 1.557. 

Floyd. Eclw^ard, Ills works on agriculture, page 1207. 

A. 1). 3ri94 « 
fluids, nn^af, 197(5. 

Flux ol jffi'es irifplants, 1(599. 

Flying, the action of. 1%7.» • 

Fogging pasture lands, .7^37. * ^ ^ 

Fontalaid^ Jean Francois do, nn works on agricul- 
ture, i>agc 1217 A D. 1794 
Pood, the best way of supplying it to animals, 2071. 
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Food of plants, 1521 ; as sunplicd by manures and 
culture, lO'i.'i. » 

Footpatlis, 63)1, 

Forbes^ Fr-mcis, liH works on agriculture, page 1209. 
A. D 1778 

Ftntfyci't (Jeorge, M D., F. R. S, Ins work on agri- 
culture, ]>age 1208. A. I). 176). 

Forester, 7719. 

I'Virchts of China, 1011. ^ 

Forests of the Morea, 133. 

Fo^i.irsliirc, see Angus, 7850. 
l-'orkmg, S12a 
J'^jrking up crops, 3182 

Fi)rk«, the v.inoiis kinds of, 2118 ; used in irri' 
g.itiun. 4'M>2 

Inuin of cattle, toobtjim the most improved, 2050. 
I'orm-, the best, lor c.ittle, 2013. 

.John, his work on agriculture, page 1207. 

A I) 

F)) Robert, Esq , Ins work on agiiculturc, page 
1212 A I) 1801 

I'oul.di lountrv, description ol the, 1101 
I'owls, g.illiiia(-('(itH, their kinds, breeding, le.aring, 
, 111(1 ni.inagenieiit, 71 >8, anstTine or .upiatic, 7107 
I'owls, kittening of, lor the IviiKloii market, 208t). 
J'’ox, llu*, 7 ( 12 ,) , to slifKit, 7026 
Fr.it tures in trees, lt)7b, treatment of, 4029. 

I'l-iiiie for drying corn on m Ituosia, (i8.) 

Fr.iiite, .igncultnre ol, during the iiiiddlo .nges, 187; 
first .igncultnr.'il survey ot, .>80, favourable eir- 
cuinstinees ot, .‘iSl ; present gt.ile of .ignculturc 
111 , .382; relrospei tive view of the agriculture of, 
.38.1, j84, agriculture of, in 1819, 38.1; surface of, 
38ii , soil It*, 387 ; t Innate of, 388 ; the central clu 
mate ot, 38'l , the vine and maize climate ot, 390; 
the olive cliin,ite of, 391 ; the lands of, J93 , value 
of l.inded pioperty in, fi9l, the farnniig of lands 
in, 39‘3; corn Ivirining in, 39(), meadows of, J97 ; 
sheep ik, 308 ; boasts of kiboiii in, .»‘lj dairioi of, 

• • 4(K), go-ats 'J'Inbet in, 401 ; poulA-y in, 402, 
8 WHI 0 of, 4t.).3 , fish ponds of, lOt; implements and 
operations of the farms of, 4t).) ; the large farms 
of, 406; plants grown in, 407 ; foiest culture of, 
4tJ8 , leaves as tiod tor cattle m,40‘); faim-hoiises 
and oihees iii the w'arm di.stricts of, 411 ; the old 
plough of the warm distiuts of, 411 , one handled 
plough of the south of, 411 ; rotation of crops in 
he south <fi, 412 ; live stock of the south ot, 41.3, 
tuck pea of the Proven<;als, 413; vine in the 
south of, 414; white mulberry in the south of, 
417; the olive in the south of, 417 , the fig in the 
south ol, 418 , th(‘ aliiiond iii the south of, 419 , 
the caper in the .south of, 420; the orange in the 
south of, 421 ; the winter melon in the south of, 422 
Franrts', Afiie, his woik on agriculture, page 1218 
A D 1822 

Francoiay Nicholas, his woiks on agriculture, page 
1217. A. D. 176.1 

Frottf/nr, Dr, his work on agriculture, page 1220. 
A D. 1825 

Ft ascKy Kotert, Fsq ,his works ou agriculture, page 
1210. A. 1). 179.3. 

Friction, effects of, on roads, ,3.772. 

Friesland, swing plough of, ii04. ' 

Frog, the esculent, 7790 ; the tree, 7591. 

Fromaf'c dc Fi’wgri/, Michel F, his work on 
agriculture, page 1217. A. D. 1802. 

Frond of a plant. Mil. 

Frost, on gill ot, 2373. 

Fruit of plants, 1326; anomalies in the, 1616; ma- 
turation and decay of, 1720. 

Fruiting, premature, 1684 

Fruits, of llie northern hemisphere, 1787 ; of the 
K Indies, 1788, of China, 1789; of Af'jica, 17'tit, 
ot .S Ainenea, 1791 
Frmt trees, insu ts injurious to, 7680. 

/Ai/N means of oicserving roads, 3739. 

Ft i/'i opinion of narrow roads, 3601. 

Fuller’s thistle. Sec 'I’eascl. 

/'■fiiigi, 1335; uses of the, 1.366 
Fuiiiicl formed in circular stacks, 3284. 
Furrow-rolU?, the, 2712. 

Furrow-sllcc, breadth ahd depth of the, 3241 ; degree 
to which It turns over, 3242; the most generally 
useful breadth of, 3246. 

Furzc.bruisor, £553. « ^ 

Furze fence, the, 3038. ^ • 


^ g, » G.. 

Gagon D^four, Marie Armande Jeanne, his work 
on agriculture, page 1218. A. D. 181)7, 


Ga/^liardOt G. B., his work on agriculture, p<agc 

1222 . 

Giiiting of com, 3176. ' 

Galb, J., his work on agriculture, page 1220. A. O 
1826 

Gallianum, 1473 ' , 

Gallicia, state of agriculture in, 648. , c 
G&ilinaceoiis fowls, their kinds, brewing, rearing, 
arJd management, 7438. , 

Galhzk'tU FilipiK), his work on agriculture, page 
1225^ A D 1815. * 

GaltOy Agustino, his works on agriculture, page 
1221. A. D. 15b4. 

Galloway, statistics of, 78V0. 

Galway, stathstics of, f 883. 

L Gamboge, 1480. 

Gangrene in plants, 1704. 

Gaps of plants, 1389. 

Garden farmers, 7728. 

(hardens appended to the labourers’ cottages, 2918. 
Gardens ot inechaiiics in Lancashire, 7812. 

Gas, azone, in animals, 1921; carbonic acid, in the 
atmosphere, 2.x!7 ; carbonic acid, Its effects ui>on 
germination. 1.724 . 

(i.ises, as the fiHid of plini'. 1523. 

Gate, the, 307.7 ; cunstructiu.i of, 3076 ; the hanging 
of, ;3081, the improved swing, of the northern 
counties, 3093; I’arkcr’s improved swing, 3(Ht4; 
the tressel bar, 3101, the slip bar, 310^2, the 
chained slip bar, 3103 , the double or folding, 3105 ; 
('lark’s window sash, 31bt) ; Farkcr'.s compens- 
ation lunge for, 308± 

Gate posts, 3086. 

Gatc.s, hustenings of, 3088 ; iron, 308.7 ; iron, used in 
Monmouth>.hirc, 7793 , of fields, the proper situa- 
tion for, 4202. 

, Gathering, 3136; orchard fruit, 4120, 

GauitaL (iiu.seppe, hn, woiks on agriculture, page 

1221. A. D. 1807. 

Gntft’llusy Nicholas, liis work on agriculture, page 
1221 A. D. 1758. 

Gelatine, in annuals, 1937, use of, 1938. 

(Tcms of plants, 13.)9 
Generation, equivocal, 1640. 

Gentlemen f.irmcrs, 774 k 
Georgia, 124(i 

Germany, agriiulture of, in the time of the Ho- 
mans, 177 , agiiculturc of, during tJie middle 
ages, 192 , present state ot agriculture in, 547 ; 
soil, .surface, and climate of, .748 ; landed property 
in, .749, farmers of, 750; consequence of the 
regulations oi landed property in, 571 , agricul- 
tural produce of, .773 ; culture ol the mulberry 
and learing of the silkworm in, 554, the common 
cultivation ol, .755 ; the best p.i8turcs and inea. 
dows in, .776: operations and iiTiplements of agri- 
cultuie in, .757 ; the live stock of, .758, forests in, 
579 , general state of common agricultuic in, 560. 
Germination, 1.712; the first condition necessary to, 
1.713; the second cunditioij, 1514; a third condi- 
tion, 1515 ; a fourth condition, 1516 , a filth con- 
dition, 1517 ; period nc*ccssary to complete, 1518; 
physical phenomena of, 1519; chemical pheno. 
inena of, 1520, effect of carbonic acid gas in, 
1.721; effects of oxygon, nitrogen gas, and hydro- 
gen gas on, 1525— -1527. 

Ghost moth, the, 7674. 

GuicifUOy Carlo, nis work on agriculture, page 1222. 
A D. 1811 and 1825. 

Gtaldt, Giuseppe, his work on agriculture, page 

1222. A D 1818. 

Gibbi's select livA of orchard fruits, 4097. 

GtUtctly Frangoi.s*Ililaire, his works on agriculture, 
page 12i7. A. D. 1797 

Gtlbcrtf H F , his work on agriculture, page 1219. 
A. D. 1826. 

Girdling trees, 167.7. * 

Gl(tdittonc''» attempt at a reaping machine, 2734 ; his 
machine for reaping beans, £740. 

Glands of plants, 1314t 
Glossology, 1292. 

Gloucestershire, statistics of, 7791. 

Gluten, 1405. • 

Glyceria flhitans, 5187. 

Goat, the, 7331 ; the Angora, 7332 ; the Syrian, 
733.3; the chamois, 73.34; the Welsh, 7335; pro- 
duce of the, 1336: heir of th^ 7337 : suet of the, 
73’)8 ; choice of, for keeping, 1339 ; the Cashmere 
shawl, 7340; the Hindustan, 9l4t 
Goats on the Cheviot Hills, 7809. 

'loil speede the Plough. Anon, Page 1207. A. D 
1601. ^ , 

Gold fish, 758h 
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Gonpylus of plant<», 1363 

Coofi's inii)rovcil buniig insfrumonto, £?507. 

Ooo'ic, the^ 7oll ; flL'4i of, 7512, ami 

spivies ol, 7‘UJ i brci'dinp, 7515, rearing, 7516, 
teiithers, 7517 

(ilooscberry, an an orchard fruit, 4104. 

Gotthtrt9^ J. 4h., Jus work on agriculture, paec 
1^20. A. D. 1802. ' 

r. G. his vfork on agriculture, page i*220. 
A. D 1825. » 

GT.ifting trees, 1678. ^ 

Grain, principal, of Ireland, 877. 

(irain drdl-machiiie, Morion’s unproved, 2682. 
Granary, agricultural, construction of, 28>8 ; a di 
tiic lied, 2859; commercial edin, 2bii0 ; to preserve 
corn for many years, 2861. 

Granary in barns with thieslnng marhnics, 2857. 
Giasping, the action ol, in animals, 1895. 

Gra^h lands, brcakii/g iiji, 58p) ; advantages ot, 
5857 ; disadvantages of, 5S(il ; that ougJit not to 
be broken up, 58.50 

Grass, the cock’s foot, 5661 ; the woolly ^oft, .7661 , 
the lescuc, species ot, .5670, the meadow to\iail, 
.567 J ; the cat’s tail, or Tiftiothy, biJSl , the float- 
ing fescue, 56S5;the water ineadow, .5«)85 ; the 
tionn, 5fil7, the sweet-scented vernal, ati'JS, the 
downy oat, 5699, I he annual meadow, 5700 , the 
fine bent, 5701 ; the narrow-leaved meadow, .5702 , 
the Jiard fescue, .5707 ; the yellow oat, 5709, the 
forage, 56 PJ , tlic hay, 56 »2 56 nO , tJu- jiasturage, 
5i)9,'l , late pasture, 5705 ; wa-stc ol, on being 
made into liay, 580 j. 

Grass, cutting scloiuI crojis of, 5169. 

Grass crops, cutting, lor being converted into hav, 
31i,8. 

Grass-liarrow, 5820 

Grasses aOoidmg the best culms for straw-plait,* 
.576 k 

Grasses, cereal, culture of, 4982. 

Grasses, indigenous, ot Ireland, 859. 

Grasses, mixture of, lu pastures, 5717 ; nutritive 
prodiuts of, .5722, pastiiic, lor infeiior soils, 
.570f); tor inferior sods and uplaml .situations, 
.57H1; Sn H 1) ivy’s tabic ol the nutritive pro- 

iiiKtsot, ri(j(>s 
(Jrassiiig flax, .5<Kin. 

(iravel lor making road.s, 3612 

(ir.mty, eentre of, in tlic plough, 2616 

Oiay, Andrtjw, Ins work on agmultiire, page 121 J, 

A 1) 1808. 

Gr.i/iers, 7734. 

Grecian agriculture, products of, .71 
(irecks, agriculture of the, 25, beasts of labour of 
tlic, J2 

Greenland, rural economy of, .566. 

(ti ccuu'dt/. Dr. Jami's, ins work on agriculture, 
page 1223 A. D. 1828. 

C;iilscs, 7810 

fi I Hiding, effect of, on roads, 3.577. 

Giindmg fruit forcidur, 112.5 
Gu'^i nthn attCy Willi.irn, his work on agriculture, 
page 1213 A D 1820. 
fJri.st mills, 3842. 

(rio.shvfJi', Hishop of Lincoln, his w'ork on agncul. 

tiirc, page 1206 A. D ]5tK). 

Grounds, wet or boggy, drainage of, 4234. 

Grouse, the red, 75 j 9 , the black, 7.5tK) , the wood, 
7561 


ITa-ha, the, or sunk fertre, 2969. 

Dad, 2.7.5 ^ ’ , , 

Haiiiaidt niovMiig, the, 3172. 

Hair as a iniinuri, 224». 

Hair.s difll'i 111 Imin, 185.5, grow by tlie roots, 1856; 
of animals, 1S51 ; colour ol, lb.54, durability of. 
18 17. 

Haiiibiirg?), itc of tlic proprietors of fiee lands 
iie^, 0O,>. 

Ilanirl, J)u M nrciiu, 1 leiiry Lewis dii, his works 
on agrii idfuie, page 121 5 A. 1). J750. * 

llainiiicis, 2160 

Ilaininoi ks ot the Ftiarilians, 12J9. • 

Haiiipshire, statist it s of, 7815 
Haiidbarruus Used ni irrig.ition, I3<i9. 
llaiui-drdl, the broad.r.ist, 2576 
JIand-didliiig mai tiuiL'.s, 2.575 
lland.lioe, tlie, 21-i8, lor tuimps, 5406 
Haiid-hoeing, II >0 ^ 

Ilaiiil.m.ichincs, agricultural, 25.!7. 
if.iiid-iii.u limes, the essential, 2 /HA 
llaiiil-rakiiig, .;| 12 

Hanover, agm iditire of, .5!’2 ; ngricidtiiral societies 
ol,.5<.;, landed jiropeity in, 591 , land of religions 
coipoiations in, 5‘i'5; oceupieia ot land in, 'i‘»6 ; 
free l.inded projicrty ot, 597, tlie large farmers 
of, 5‘i,s , fariiiing of tlie cultivators of tree lauds 
ill, (i02, f.inning ol Die luiicrs of, 6U.'i ; way to 
improve the agiu idtuie of, (pOi, 

Happiness, the coiislitucnls of, 5960 
Hardiness of constitution, advantage of, in live 
stock, 202.5. 

Hare, the, 7 .j 64; hare warren near Hatistcad 
Dow ns, 7”/fi.5 • 

itat h r/’s cow-house at Glasgow , 2832 
^WxiU'y. William, fus work on agiiiidture, page 
J2I1 A 1) I.S2U • 

Il.irnesMiig cattle, 321.5 

llaiit&oiXy Giistavus, Lsq , his w'ork on agficulturc, 
p.igeI209 A. I) 1775 • 

Hariow, the, 2ii96 ; the Jlerwieksliire, 1'61»7; the 
angtilai-sKled hinged, 2(>"H, the grass seed rhonu 
boidal, 2n61>J the levelling, 2701 , Morton’s re- 
volving 1)1 .ikc, 2702, 270 j, llieiirush, 2705; the 
only cssenti il, 27(k). 

Hal row mg, 3261 

Hairows, circular, 7787 , I'ndaysoii’s selt-cloaning, 
2u57. * 

Uatligy Fr Grafen von, Inswoik on agricultim*, 
l»age 1219. A D 1786» 

Jhift/x, Georges Ixiuis, Jn.s work on agriculture, 
p-ige 1219. A D. 17' K) 
flarthh s liOgacy, 252. 

JInKltby S.umiel, his w'Oiks on agriculture, page 
1207. A. D 1(.51 

Hanest w'aggoii of Cornwall, the, 7825. 

Hash, the Sifhnev, 2716 

ty 1’ \V , Ins work on agriculture, page 121.7. 
A I> J75(). 

Hatclu s, 4410 

Hawks and hunting birds, 7568 • 

Hay, moilc oi drying, in the Hcbrn'c.s, 7859; salt- 
ing ol, 5808. 

'llay-barn, the, 2856. 

Hay -binding ma< lunc, 2.5G1. • 

Hay farmers, 7737. 

Hav-kiiife, the, 2484 • 

Ha vm.ikiiig, general rules for, 5799; in aVIiddlesex, 


Grub, the, 7685. 

Grulihcr, Kirkwood’s improved, 49.55. 

Guaiac, I4o4, 

(•iidgcon, 7.577. • 

Guulc.postti, unproved, ,3724. 

LiiullinDiie. Ch , liis work on agriculture, page 1218. 
A. 1), 1.S21. 

Cu/i/uf, .lulien Joan woik on agiicul- 

ture, page 1215 A. 1). 1761. 

Oiiine.i hen, 7 19 A 
Guinea pig, the, 73()tA 

Gum, excessive exudations* of, to remeily, 4036; 

exudations of, m plants, 1701; uses ol, 1J97. 
GiiiTi-rcMns, 1472. g 
Gun|)owder, rending rocks or stones by, 4524. 
Gutter, a, 4418. » 

Gypsum, as a manure, 22‘J6; the nature of, £297; 
operation of, 2298. 


H 

Habit of plants aaonmlics of the, 1618. 

Habits, old, adrt?rencc to, by the liberate, 7857 
Hacks used in irrigation, 4rl()2. * 


,5762 

Hav- rake, the, £k50. 

H.'iy-staik, proper size for the, .3278; tlie building 
of, 3286; of Middlesex, .>287. 5801. 

Hay-stands, 29J0. 

Hay swoop, the, 2729 

Hay-teddiiig ninchine, the, 2728 5S00. 

Hay-tea, to in.ike, .5809 

IJaywaniy Ji).seph, his work on agriculture, page 
1213 A D. 1825. 

Ilaxziy M. dc, his works on agriculture, page 1220. 
A. D 1825, 1820, 182.8. 

Head of a meadow, 4423. 

Head driver of slaves in Jamaica, 1204? 

Head main, 4411. 

Heading down on resinous trees, 5,999, 

Ilcacfticky James, his works on agriculture, page 
1212, »A D.'»J867 

Heads oyoo>,c -stones for confining rivers, 4379. 

Heads for the icontiiiemcnt of water in artificial 
lakes, 4.J78. * • 

Hyaltli ol domestic animals, to prpserv^2082. 

Heat, a certain quantity of, necessary for animals, 
2075; influeme of, on the vital principle ot 
plants, 1659; the nature of, 2314 ; radiated by the 
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sun to tho earth, SJirt ; apflectcd back by densi 
cIoiidH, furrestcd hy*fogn, ailV. 

Iloalh lands, iinprovement of, 

Kebridc’H, statistics of the, 7 85'J. 

Ueilge, after management of the, 2982— 298f3. .*i02a 
Hedge and bank, tho, ,‘>027. 

Htilge, breasted over, alter management of, 3023. 
Hedge and dead hedge, the, .‘3031. 

Hedge and ditch, the single, 2Jl'K) ; Stephens’s mode 
of forming and planting, with belt, ol 

planting, ; with row of trees, ;3U3+. 

Hnige fences, 2‘)72. 

Hedge in the face of a bank, 3028; in the middle or 
in the face of a wall, 3033. 

Hedge and wall fence, 3032. 

Hedge-bills, 2489. 

* Hedger, 7714. 

Hedge-row timber neglected, to improve, 4027 ; oli- 
jeetions to, 42(K) 

Hedges, Stephens’^ opinion on planting trees 
;3t>3.7 

Hedges, cutting, with a knife, 7813 
lIe<lgos, filling up gaps in, 2003, fonning in 
(’iirveil lines, 3(i07 ; gates and gateposts in, 3019. 
Hedges, dead, 297.3; how inadi*, 2974. 

Hedges, live, 297 1 ; old management of, 2987 ; to 
mend tho defects of, 2991.; cutting over, 2988. 
.3021 ; the jilasliing of, .3923, tho laying of, 392(), 
operation of cleaning, .3012, pruning, :3C1.3; pro- 
teeting fence for, .‘3910; protecting by a paling, 
.3t)lfi; protetting by stake and rise, 3017; pro- 
tecting by a turf wall and single rail, <3018, the 
proper ihoice of plants for, 297d; age at whieh 
they oiigl^f to be Used, 2978 ; size of, 2979 , tassort- 
ing of, 29S0 ; dre.ssingaiid pruning of, belore thej 
are put into thecartli, 2981 , with posts and rails, 
<‘30 >0 , prep.iration of tfce soil lor, 2977 ; season Of 
plaiiliiig, 3(Mi8 ; implements for forming and iiui- 
naging^2')98 and <3010. 

^ IIodge-.shears,*‘248(l * 

Hedging and ditching, 3207. 

Hi's’f'mont I'hihbert, *lii8 work on agriculture, p.age 
1214. A 1). 108.3 

Hemp, .01)82; soil^i for, ,092J ; .sowing, .0920; tiking 
the crop of, 5920, produce ol, 09.31 , uses of, 
.09.32 ; culture of, in Russia, 077 ; use of, in Egvpt, 
1081. 

Hen, see Cook and lien, 7t.'39. 

Jlfhdt'rsont Robert, his work on agriculture, page 
1212. A. I) 1811. 

Hepkticac, 1.331. 

Herlis, oleraceous, of temperate climates, I78G. 
Herding, .‘)2.'32. 

Herefordshire, statistics of, 7794. 
i/c; c.s/nir C’onradus, Ins work on agriculture, 
page, 1219 A 1) L07«. 

Unmltstadt^ Sgfti F., his w'ork on agriculture, 
page 1220. A. 1) 1803 

Heron, the, destructive to young salmon, 3890. 
Herring llsliery, .‘3870. 

Heitfordshf.e, st<itistics of, 7782. 

J/csiorff his writings, 20. 

IIt.sson, .Jacques, his work on agriculture, page 
A D. 1214. A D 15139. ; 

Highland .Society *>{ .Scotland, the, 7918. 

Jfi/ienis, Jesse, his work on agriculture, page 1223. 
A 13 18J8 

Hills, improvement of, 4s5l4 

Hills and moindaiiis, to measure tho clevatioms and 
shapes of, 3J.i9 

Jhltciihrand^ Ant. hi.s work on agriculture, page 
1219. A I) 1784. 

Hinds in East Lothian, 78.34, plan of mnintain- 
iqg, in the best cultivated districts m Scotland, 
4870. 

Hnulust.m, climate and seasons of, 890; surface ot, 
891 , swl of, 892 ; landed property in, 893, agru 
cultural products of, 8"4 ; fruits of, 909 ; natural 
pastures of, 910 ; live stock of, 91 1 ; implements 
and niier.ations of agriculture in, 919 , artificial 
watering in, 921 , culture in the hilly districts of, 
924 ; hai v< sU in, 925. 

Hinny, the, 6768. 

i////, Thomas, his W'ork on agriculture, page 1208. 
1760. 

Hives, best material and form for, J(305 ; size of, 
76tH3j Polish, 7697; protecting fromAfle cold, 
7tJ09 ; . taking the honey from, 761^ . 

Hoc ard castor wheel, the, 2675. 

Hoe,4i''e Dutch, the thrust, 2461 ; the Spa- 
nish, 2462. ; the j^oiigeil, 51.1 
Hoe-fork, 2463. 

Hoe scythe, the, 2<)76. 


Hoeing between rows of crops, <3131. 

Hoes, improvements in, 2459. 

Uilff'tnatit A , his work on agriculture, page 122(1 
A.D 1809. 

Ha/mann, (ill. Bd. Freyherr von, his work on agri- 
culture, page 1219. A. D. 178-4. , 

Hogs of Buckinghamshire, 7783. , t 

Hbg sties, 28.‘37. 

Jloltiich's clas.4if1cation of weeds, 6205. 

Holdit^h^ Benjamin, his work on agriculture, page 
1213 A. D. 1825. 

Holland, climate of, 425 ; landed property of, 426; 
tignculture of, 427 , field implements, buildings, 
and operations of, 428 .Simple fleldgatc of, 428. 
Ilolla/ul, Henry, Esqr, M. D , his work on agricul- 
ture, page 1212. A. D. 1807. 

Hollowne<«s in trees, to remedy, 4032. 

Holt, John, his works on agriculture, page 1210. 
A D 1?»5. 

Home, Francis, M. D , his work on agriculture, 
p.ige 1208. A. D. 17.77 

Home, liLiir.’, Ins work on agriculture, page 1209. 
A. D. 177(3. 

Homer, Henry, hi-* w'*ri'8 on agriculture, page 1208. 
A D. 17o6, 

Honey, Polish, its three elasaos, 655. 

Iloiicy-bcc, see Bee, 7602 
Honey-dew in planLs, lb95. 

Hoad, Thomas Sutton, Esi] , his work on agricul- 
fure, page 1212. A. D. 1805. 

IIool.s of animals, 1863 

Hop, the, 5997 ; vanetic.s of the, fHlOO ; soils for the, 
6(Xl2 , pkintiiig ot the, t>008 ; after culture ot the, 
601b , tlressing the plants of, tj021 ; taking the crop 
of the, 60.36; produce of the crop of the, fk) jC ; 
use of the, 6054; diseases ol the, 6056; substitute 
,, for the, 6072 

Hop, the insects injurious to the, 7671. 

Hop laniierrt,77'31. 

Hop flea, tho, 7672 
Hop louse, the, 7()73. 

Hop-poles, .setting, 6026, 

Hops, culture of, in the reign of Henry VIII , 217 ; 
culture of, in the Nothci lands, 484, drying, 6041 ; 
b.igging, (i014 ; duty on, 6064. 

Horn .IS a manure, 2249 

Hornlry, Thomas, Esq , his work on agriculture, 
page 1213 A 1) 181.\ 

Horned cattle, 6773 ; the ox or bull, 6774; varieties 
ot, 6775, wilil varieties, (5775, bonas.su8 and bison, 
(5775; varieties of the European cow, 6776; uris, 
orcowb ol Lithuania, 6776 , diversity of milk in 
cows, (>777 , varieties of the cultivated ox, 6778 ; 
long-homed or L.inca.Hhire breed, (>779; short 
horn or Dutch breed, 6780; Hoiclerncss, Tees- 
w.iter, Yorkshire, Durham, and Northumberland 
breeds, 6780 ; iniddle-bornod breeds — Devons, 
Siissexes, and Hcrefords, (>782; Devonshire cattle, 
0783; Sussex and IIereford.shiro cattle, 6785; 
polled or hornless cattle, 6786; (ialloway cattle, 
678(>; Suffolk duns, 6788 ; Xyrshiro cattle, 6789; 
origin of, (>790 ; size, 6791 , shape, 6792 ; qualities 
of an Ayrshire cow, 6794 ; Highland cattle, (>795 ; 
Argyicshire cattle, (i79() ; Fifeshirc cattle, 6798; 
Aberdeenshire cattle, 68(K); Alderney cattle, 
6802; Irish cattle, 6803; wild rattle, 6804: habits 
of, 6805, calving, 68(X3; castration of tnc calf, 
G8()7 ; killing the calf, f>808 ; rriteria of a well 
made bull, (^09; criteria of excellence in neat 
cattle in general, 0810; criteria of an ox well 
adapted to labour, (3811; criteria of a beautiful 
cow, 6812 ; Culley’s marks of a good cow, 6813; 
criteria of excellence as derived from colour, 
6814; criteria of .age, 6815, terms applied to dif- 
ferent ages, 6816; natural duration of life with 
the bull and cow, (3817 . breeding, 6818 : rearing, 
6827; fattening calves iy suckling, 6843; fatten- 
ing cattle, 6852 : Booth’s establishment for fat- 
tening cattle at Brentford, (3861 ; management of 
cows kept lor the dairy, 6863; Harley’s dairy 
establishment at (ilasgow, 6882; the London 
dairies of most eminence, (S306; defects of the 
Izindon dairy establishnt.'nts, 6907 ; working of 
oxen, 6908 ; harness for labouring cattle, 6911 ; 
shoeing of oxen, 69^3 ; anatomy and physiology 
of the bull and cow, 6921 ; diseases, 6938. 

Horns of animals, 18.59^ the markings of the, I860: 
colour of the, 1861. i> 

Horns, and similar parts, composition and use of, 
1867, 1868. 

Horse, the, 6216; varieties of. (>218* the Arabian, 
6219 ; European varieties of, 0220 ; the Spanish, 
6221; the P^nch, 6222; the Flemish, 6223; the 
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Dutch, 6224 ; the German, 6225 ; the Polish, 6226 
the Russian, 6227; the Swedish, 6228; Rritisl 
• varieties of saddle, 6229 ; the racer, 6230 ; ih. 
hunter, 6232; the improved hackney, 62.a , tin 
old English road, 6234 ; the Irish road or hunter 
62.36 ; the J^ritish tfarieties of saddle, of more in 
feriomdesci^ption, 6237 ; British varictie.s of wa 
or cavalry, 62.36 ; varieties of draught, 6239, fli 
black, 6240; the jCleveland bays, 6241; thc*Siif. 
folk punch, 6242: the Clydesdale, 62*^; tin 
•Welsh, 6244 ; the (^lalioway, (i24.'» ; smaller Jiorsc 
of the llighlands and isles ol Scotland, 624o 
Horse, organology or exterior anatomy of the, 62+7 
organs of the head, t»f4y; the e.irs, 625t); th. 
forehead, G2.'j1 ; the eyes, (i2.j2 , the l.n_e, (>255 
the miiz/le, h‘2J7 . the lips, o2jH , the teeth, ()2ts) 
organs of the nock, 6261 ; i)rg.'in\ of the trunk oi 
carcas.s. 626.5; the shoulders, ()266, the witheis 
62()8 , the breast or.couiiter, 62f)9 , the back, 62Ti) 
the loins, 6271 ; the croup, 6272 , the fliuik, 627.> . 
the belly, 6274; the whirlbonc, 6275, the sinlo, 
6276; the fore extremities or legs, (i277 , the arm. 
6278 , the knee, 6280 . the c.iiuion or sii.tnk, 62.S2 
the pastern and fetlock,. 6.iS+; tlio tcet, 62,S6 
the hinder extremities, 6291; eolour, eo 

lour as a criterion of mental and itersoiial qua 
hues, 6298. 

Horse, bony anatomy or os.seoi]s structure of, 6290, 
hones of the head, 6.)00, bones of tlie f.i(c, (>.>ol , 
teeth, 6.302, the trunk, (ijOli, tin* limbs, 6)13, 
general functions ol tlie bony skeleton, 6)29 
Horse, anatomy and physiology of the soft paits of, 
633.1; appendages to bone, I » 33+ . musilcs, 6)+0, 
tendon.s, (k 14 1 ; blood- vessels, 6:43, absoibeiit'., 
6352; nerves, 635.3, glands, 6J5(), integuriuMit'^, 
63.57 ; the brain, 6.166, ears, 6.J()7 , the vyc and its 
appendages, (kJ70 , nose .iiid .sense of smelling 
6370, the mouth, t). 381 , the tongue, 63<S3, sense 
of tasting, 6.;.S+ , the voice, 6 387 , the ne< k, <5.380, 
the chest, (s/Jl , the heait, 6,>9+, <irculation of 
the blood, 6395, lungs, (;39()j resjoration, (».307 ; 
the abdomen, 0398 ; tlie ta.*tal tolt, 6412 , the lout, 
6416 

Horae, diseases of, <»422; general remarks on the 
healthy eoiidition and disccased state of, in- 

flannnatory di.se.'ises of, (5426, dise.ises of the 
bead, 6438, iliscases ot the neik, t)440, diseases 
of the chest, 6452, (liseasc.s of the skin, (>487, 
diseases of the extremities, (j 497 , diseases ot the 
fet*t, 6517. 

Horse, veterinary operations on, 65.‘)(); treatment 
of wounds, 65.31: gmng halls, ()5'32; giving 
drinks, 653.3 ; tomontatiniis aiul poultices, 65.54, 
f.etons, <5').37 , rowels, <> > 38 ; blistering, 6530; 
6nng, 65+2; clystcring, 654.3; physicking, i5544, 
castration, rucking, docKrng, He, 05+6, bleeding, 
6547. 

Horse. Veterinary pharniacopopia, 65+8. 

Horse. Shoeing, <1.594, improved shoe for general 
use, 659.5; iiijunous cfl'ccts of b.id shoeing, 65JI6, 
improved .^hoe on t Tie present plan, t)598 , to pre- 
pare the foot lor the .ipplication ot the shoe, 65'<^l , 
shoes for the hind feet, 66lXi; tlio bar shoe, i)6nl , 
the hunting shoe, 0662; the r.acing shoe, 6<»63, 
grass shoes, 6664 ; iVost shoes, 6ti05 , high calkins, 
6<X)6, shoeing of diseased feet, G)()7 , horse pat- 
ten.<!, 6668. 

Horse, criteria of the qualities of, for various pur- 
poses, 6609, of action, 6611 ; of hardiliood, (it)J2 ; 
ot spirit, f)61:3; of a race-horse, 6614; ot a hunter, 
6615; of a hackney, 6616, of a cavalry horse, 
6617; ot road horses for quick^lr.iught, (JtilH ; of 
a dray-horse, (5619 ; of a waggmi hoise, 6()20; of 
a horse peculiarly adapted to the I.tbuur.s of agii- 
cultiire, 6621 ; of a horse’s age, n<>2.5. 

Horse, breeding of, 662^ choosing the parerit.s, 
6631 ; properties required in a breeding m.ire, 
66.32; age projicr for hreeduig, 66.34; sea.soii for 
the generative firoccss, at36 , to bring a mare in 
season, <>6.39 ; tre.itincnt of»a pregnant mare, 6640. 
Horse, rearing of, 66+4 ; treatment of the marc till 
she has weaned her foal, 6t34.5 ; treatment of 
weancil foals, 6(347 ; tAne for gelding colts, 6650 
Horse, training of, 66.5.3; dijective language used 
to, 66.54; of saddle horses 66.56 ; backing, Rio?; 
teaching the dirterciit movements of w/ilking, 
trotting, galloping, and ambling, 66.58 ; of coach 
horses, 66<)8 ; of cart a*d plough horses, 6t)7t>. 
Horse. HorsemHiiship, 6671 ; manege riding, 6672; 1 
the art of proix'r riding, 6(i7.3 : uic of the curb ] 
bridle, 6674 , Ijjpst form of saddle, 6(i75 ; to mount i 
with ease aneV safety- 6676 ; a graceful and proper | 
scat, 6677 ; to sil a vicious fiorse, fSj78 ; to manage | 


an unruly liovse, G(u ^ ; advantage of spurs, 6680 ; 
what should be dcaie preiiouftlv to mounting, 
6681 ; diMimuntmg, (>682 , thi jockey mode oi‘ 
riding, 6o8 3. 

Hors.e, teediiig of, (»684 , lood of Bi iii^li horses, (><>.8.5 ; 
hay, WWi), grain, ('in87 . puUe, iSt83, niot'», 6(i89 , 
inixturcH, ()()iiil ; cooked f(«id, <>i)91 , qinuitity of 
fotMl, I horse in full woik, <><394 ; watering, 

Horfe, st.d)ling and grooming, 6697 , the stahk', 
6<)‘J8 ; loim oi the raik and in.inger, <602 , s<*ll^, 
6/0.3, httir, Uii)") ; clolliing, <i7o7 , gioonniig or 
dre!)iiing, 6708 , ihe c iirr>-i oiiib, n70<* , t .ire ot tiie 
hgs and tec t, (* 710 , care of the liuniture and 
tnippingH, <,711 , exeicising, ()712 

Hori.e, m.iimgemi'iit .'ind working of, < 771 + , m.u 
iKiging and woiking ra(‘c-hni.sc»., 6/i5 , tre.ilnient 
ot a rjic-horse in low flcKh, <.7i<) ; iiea<riicnt of, 
in good rtcsli jiid spiiit.s, (»717 , I’hoicc* yt a ndti, 
6718, wJiipping the horse, 1)719 , running on levtd 
Siiioolh ground, <)720 ; ndiiig lip lull, <i5Jl , after 
maimgemeiit, 6723, tre.-itim-nt when the r.cc e is 
over, <)72+, inau.iging and working n| the liuiiler, 
<»725; ph>si(kingot hunter!), 6728 , working niid 
lu.maging of li.iikiio}*. or luliiig horw-c, 672.3; 
working and in.nKiging lior'.e'* in i uriieles, <,7+l ; 
working and iiian.iging cait and waggon horses. 


Horse of Ar.ihi.-i, ,SS<» 20 57 ; of Indi.i, 90.5.8 
Hor-.e'., bleed of, ifi rlic time of Kli/.diclh, 227; 
breeding ol, ill the tune ot Henry V]]l , 218, of 
the (’ajieot tiood llo]ie, 11.31) , diaiigbt, ot tl>flc's_ 
dale, 7S+2 , doc nplion ot, ri'ijuired b\ the laiiniT, 
48)3. ofF.g^l)t, '(J8<i, ol (i.illi)w.iy,^SlO , of the 
* Jl(‘hiide<c, 78‘59, the Hung in.in, <i34 , the I ;w 
naikshiri‘, 7.S+‘J, of Leici’stersliire, 77‘)8 , ot PcKh. 
fchire, 7819, l.ibour ol, mi a day, .3.:.;8 ; l.irge, lor 
fanners, J>.ivis’s objections to, 4834, laws lor 
tuiiiiiig, to glass 111 .Scotland during tin* 16th ccii. 
tury, 22* >• , • 

Hoise-hoc and drill-plough, ilkic'.s, 2<)(W. * 

Horsc-hocand hariow, A mofs expanding, 2674. 
Horse-hoe for turnips, 5104. 

Hors.e.hociug, .)2<»4. , 

JJorse-lioes, 2(i<>5 , the only essciiti.il, 2<>77 ; Woir’s 
exp.amlmg, 261)9; Blaikie’s iiiveited, 2670; flio 
Scotch, 2(»7J; the Noithuiuhi'rland, 2<)72 , and 
drill.liarrow, Wilkie’s, 2()6<), tmlnysoii’a self- 
cleaning, 2<)r)7. • 

lorse-rake, the common or Noifolk, 2724. 
forse-raking, .3271. 
iorse roads, ./>36 

46rtus Bnt.innicus, the, of 1829, 1822. 
lot water, incubation of chii kens, by, 7164. 
lottentots, huts ot the uiiiinproied, ll.J.5 cattle of 
the, 11.36 

7o//g//fo«, John, r Tf .S, his wufk on agriculture, 
page 12'07. A I). KjHI 

lours ot (onsetutivc labour lowhuli ,'ininials arc 
.»nbjccled, .32’.‘J7 

louse-iricket, 7691 • 

lousekeeping, hints rcsjiccting, 4922 
lousing crops, .32' lO 

'lubrr, Francis, his work on agriculture, page 1220. 

A. D. 1796. • 

'lubety M., his work on agi icultun*, page 1220. A.D. 

1825. • 

Uubt-fy P, his works on agriculture, page 1220. A.D. 
1801. 


lumineling barley, cheap method of, 2799. 
.lummeluig inaclune, MitchellVs, 2797. 
luihuielitig mashes, liaiul, ‘2800 
lunger, the c.uise of, and means of allaying, 1964. 
7 i/m/, Charles Heniy, i'^sq , his work on agriculture, 
l>agel212 A.D 1810 

'untcTy Alexander, M i), F R .S,Ti, and E,, hia 
w orks on agriculture, |>age 1209. A 1). 1770 
Hunting and fishing as the only means of subsist- 
ence, geographical extension of, 1257. 
.lunlmgdonshire, statistics of, 7785 
lunllos, SC+<) ; ornamental wooden, 30+7 ; iron, 3048. 
lurdluig ort’t lover crops, 5561. -» 

'hixattly Jean BaptKste, his works on agriculture, 
page 1217. A. D. 1794. 

4yl)nds, Ifiil 

lydrogcn iivanimals, 1019. 

4ygromcter, u.se ot the, 2419; Professor Leslie's 
'425 ,^ie stfjpl-yard, ‘2422 ; the hair, 2424. 


• I 

ce, 2378. 

ccland, rural economy of, 566. 
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11 Fattore di Campagna. An^tn. page 1222. A.D.182d. 
Iniplcnient^, agricultural, cmicc of, 4852 ; the 
(lamental, \2584'; invention of, 10; for lorraiiig 
and managing hedges, 2998. dUlO ; of husbandry 
among tlie Anglo-Saxons, 203 ; after the Norman 
conquest, 200 ; of irrigation, 4392 ; pronged til. 
lage, 2050; the only essential, 26(^; tillage, ol 
agriculture, 2585. 

Impregnation, in birds, 1975 : in Ashes and reptiles, 
1976; in insects, 1977. * 

Impregnation of the seed, 1625 ; changes consequent 
upon, 1636. 

I Improvements, execution of, 4600; general cautions 
respecting the, 4(il6. 

Incisions in troei, 1673. 

Independence the grand object of labour, 7957. 

* Indigo the hnest of vegetables lilue for dyeing, 1415. 
Indigo plant, the, m Hindustan, 896. 

Indigo of the West Indies, 1214. 

I nllorcscefice of plants, 1,125. 

Insects, injurious to agriculture, 7643; physiology 
of. 7()44 : arrangGinciit or el.ibsitication ul, 76 >0 ; 
Alandibuliita, 7652 ; Trichd]itera, 7652 , Hyineiidp- 
tera, 7652; Coledptcra, 7b52; Orthdptera, 7632; 
NcurAptera, 7653; Haustcllata, 7t)53; Jx^puldp- 
tera, 7653; D'lptera, 7653, A'ptera, 7653, He- 
miptera, 7»j53 ; Homoptcra, 7653. 

Insects injurious to live stock, 76.55 ; to the horse, 
7656 ; to horned cattle, 7657 ; to sheep, 7638 ; to 
fish, 7659. 

Insects injurious to vegetables, 7660 ; to wheat, 7661 , 
to rye, 76tj2j to barley, 7(563; to oats, 76i)‘t, to 
peas, 7665 ; to beaus, 7(566 ; to turnips, 7()(>7 ; to 
hops, 7671 : to clover, 7o75 ; to pasture.-?, 7u76 , to 
cabbages and other es(‘ulent vegetables, 7079 ; to* 
fruit trees, 7680 ; to plantations, 76SI. 

Insects injurious to food,^ clothing, Ac., 7(589; the 
cock-roach, 7690 ; the nousc-cricket, 7691 ; thp 
bacon-g(ub, 7692. 

Insects, operabons for subduing, 7695 ; cprcvontivc 
*■ operations, 7 t) 96; {lalUative opciations, 7697; by 
enticement, 7698 ; the turnip net, 7()99 , the lime- 
duster, 7700 ; amongst grain, 7701 hand-picking, 
7702; catching the perlect insect, 7703. 

Insects injurious to trees, to destroy, 4037. 

Instinct of plants, 1669. 

Instruments, essential, of labour, 24{)5 ; the only 
essential scientific, 2521 ; scientific, 2496, used in 
afnculture, the, 2476 
Integuments of the seed of plants, 1341k 
Interest the grand mover of animals, 2069. 
liitrosusrcptiori of nourishment by plants, 1538. 
Invcrkeithing Club, the, 78W. 

Invertiess-shire, statistics ol, 7857. 

Iodine iu sponge, 1926. 

Ipucacuana plant, the true, 1234. 

Ireland, state of agriculture in, 8o7 ; during the 13tb, 
14th, .xnd 1.5th centuries, 808, 111 the reign ot 
James 1 , 809 ; after tlie rebellion of 1641, 812 , 
ill the licgitining of the present century, 81.5 ; eh- 
mate of, |il6; tcrritonal surtace of, 817 ; soil of, 
818 ; the DOg.s ol, 819 ; landed property 111 , 821 , 
circumstances in favour of, 822; leases in, 823; 
farming in, 824 ; rent of land in, 82.3 ; the nine 
agricultural districts of, 826 ; agricultural imple- 
ments and opcr.ltions of, 836 , principal gram of, 
837 ; ,thc potatoes of, 838 ; indigenous gra.sscs of, 
8.39 ; dairies of, 841 ; cause of the depressed state 
ol agriculture ;n, 842 ; condition of the labourers 
of, 84-1; cQnti.idictory circumstances of, 845; sys- 
tem of under-letting lands in, 847 ; the tithes in, 
848; fertility of, 856: progress of agriculture 111 , 
8.57 ; general view ol, 7862. 

Iron in animals, 1933. 

Irrigating a meadow lYomboth sides of a river, 4138 
an Irregular surface Irom one side of a river, 
4419. 

Irrigation, 4381 ; antiquity of, 4382 ; theory of, 4385 ; 
implements made use ol im 4392; of arable lands, 
4460: artificial, 4(29 : in Cambridgeshire, 7786. 
Irrigation, necessity o^ 2203 ; surlai-e, 2204 ; sub- 
terraneous^ 2206 , rationale ol, 2212; by sea-wj- 
ter, 444.3 ; expense of, 4440 ; objections to, 4-447 ; 
the principal linpedimonts to, 4--448; the form- 
ation and arrangement of surfaces for, 4449; 
Parkinson's opinion on, 7802; subterraneous, 
4461 ; in Britain, 4482 ; terms made usg, of in, 
4404 i a very compete example of, 4440 j«n Wilt- 
shire 7817. * 

Irritaliility of plants, 1667. 

1 sland^ a doating oili:,rl 1 SO. - 'I 

Italy, agriculture of, during the middle ages, 180; 
climate of, 164 ; surlkce of, 165 ; soil of, 166 ; na- 


tive productions of, 167 ; present state of agneub 
ture in, 260 , writers on, 261. 


Jackall, the. of Hindustan, 918. , . 

Jtkob'a opinion of the farm at Mocgclin, 582 ; of the 
agriculture of Saxony, 613. ^ 

Jamanyi, description of, 1199; landed property in, 
120(^ agricultural operations of, 1210 ; agriculta. 
ral productions of, 1211; the clovers ot, 1223; 
vermin of, 1224. 

Japan, climate and surfdcc of, 9.36 ; soil of, 957 ; 
agriculture in, 958 > live stock of, 959. 

^Java, agriculture of, 940 ; landed property in, 941 ; 

‘ crops raised by the farmer for home consumption 
in, 942; crops raised by the colonists of, 942; 
live stock of, 944, iniplcincnts and uistniinents 
of, 945 ; the poison tree of, 946 ; roads of, 947. 

Jrnmngs, James. F-sq , his work on agriculture, 
page 12i4. n. 1830. 

Jersey, statistics of, 7827. 

Jews, agriculture of Muj, 18. 

Johnson^ Cuthbort Wui.a-n, F. Ll and H S,lu3 
work on .agneiilture, p-age i213, A. D. 1820, 

Jo/insfonc, John, his work on agriculture, page 
1211. A. D. 1797. 

Joints, the true, of the bones of animals, 1890. 

Jonr^'s kiln-drying apparatus, 2532. 

Journal <1* Agriculture, &c , des Pays-Cas, fkc. Anon, 
page 1218. A. H. 181h— 1830. 

Journal de la SoLicti? irAgronomie pratique, &c. 
Anon page 1219. A. D 1820. 

Jounieymati agriculturist, 7713. 

Juan Fernandes, the island of, 1246. 

Juice, the proper, of plants, HW 

Since, pioper, descent of the, m plants, 1361. 

Juices, flux of, 111 plants, 16M9. 

Juices, vegetable, circulation of, 1.579 

Junctions, motionless, of the bones of animals, 
1889. 


K. 

KaimeSf Lord, his description of the tenantry of 
Scotland, 791. 

Keeping orch aid fruit, 4121. 

Ketfhf George .Skccne, D D , his work on agricul- 
ture, page 1212 A D 1811. 

Kelp 111 the Hebrides, 7859^ inauiilacturc of, 6188. 

Kennedy f Lewis, Esq , lus works on agriculture, 
I»age 1214. A. D. 1828. 

Kcnty Nathaniel, his works on agriculture, page 
1209. A. D. 177.5 

Kent, statistics of, 7780. 

Kcntisli or Herefordshire wheel, 2G31. 

A'«r, Robert, F R and A S.S , his work on agri- 
culture, page 1212. A. D. 1809. 

Kerry, sUtistics of, 7881. *■ 

Kidneybean, the, 5287 

Kildare, statistics ot, 7868. 

Kilkenny, statistics of, 7867. 

Killing animals, efll-ct of the mode of, on their 
flesh, 2092 ; the Jewisli inodes olj 2096 ; prepar- 
ation before, 2098. 

Kiln-drying oats and other corns in the straw 
5142. 

Kineardinoshire, statistics of, 7851. 

King’s county, statistics of the, 7869. 

Kinross-shiro, statcstics oi; 7847. 

Kircudbrightshir(% statistics ot, 7840 

Ktrkpatneky H., his work on agriculture, page 
1211. A. D. 1796. 

Ktiwavy Richard, LL D., Ac., his work on agru 
culture, page 1211. A. Iv 179.). 

Kitcheu-gardcn, 2916. 

"Heine Schnftcn zur stadt und Landwirthschaft, 
Ac. &c. Anon, page 1219. A. D. 1791, 

Knappf J. L, Esq. V. jL and A. SS., his work on 
agriculture, page 1212. A. D. 1804. 

Kmgkty George, his system f>f p.iving roads, 3720. 

Kntffkt’s opinion respecting cider-moking, 4129. 

Knollwall farmery, 4ir«4. 

Knowledge, utility of, 7935. 

, his work on agriculture, page 1220, A. D 

Kranfz, OiiiITaumc, his wSrk on agriculture, page 
1220. A U. 1797. 

Kiuntixy J G., lus work on agriculture, page 1219, 
A. D. 1773. r c * 

Kylandcne, the, 511. . • 
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I.atMlanum, 14<jO. 

Labour, farm arrangement oi. 4910 : rules for the. 

49ia 

labour, the Ate of, 4005. 

Laboutm o^lrcland, condition of, 844. » 

Labourers on a Jamaica sugar estate, « 

Labourers, proposall for the well-being of, 7964. 
l^ourcrs required on a form, 4877. 

Lac, 1469. % 

Lacoste^ his work on agriculture, page lfil7. A. D 
IHOl. • 

Ladder, the common, 2538. ^ 

I.adtcs’ mantle, the common and alpine, 5642. 
Latinar, of Kroy, in Yorkshire, his workonagn-l 
culture, iwge 1208. A. 1). 17(»4. ' 

I^drone Isles, the, 1057. 

Lafaille, Clement, his works on agriculture, page 
1215. A. D. 1762. 

LaffenaSy Bartliclcmy tie, his work on agriculture, 
page 12U. A. D. 1604. 

Lajunsy M. de, his work on agriculture, iiage 1218. 
A. 1). 1821. 

Lakes, method of draining, 4275. 

Lama, 7386. 

Latnbrrt, Joseph, Esq., liis work on ngriculture, 
page 1214. A. D. 1829. 

Lambing, early, how to promote, 2089. 
jMmotgnorty Malesherbes, Chretien Giullnume, his 
work on agriculture, page 1217. A 13 17‘)1. 
Jximpadiusy Augustu Guglielino, Ins ivuik on agri- 
culture, page 1222. A. D. 181 1. 

J^anarkshire, statistics of, 7842. 

Lancashire, statistics ut, 7812. 

Land, extent otj suitable loi a farm, 4781. 
l^and, improvement of, by water, ^1880. * 

Land, mwlcs of dividing, J‘)(>7 j new-warpetl, the 
best mode of cultivating, 4459 , the practiee of 
inclosing, origin of, 211 ; price of, among the 
Itomans, 169 ; rent of, 4790 ; in Scotl.ind, 4795 , 

In England, 4797 , in a state of culture, improve- 
ment of, 4.068. 

Land-agent, 7703. 

Landed property in Egypt, 13. 

Ijand.guiird oi loose stones, 4J(i6. 

I.,and-measurcr, the, 7747. 

Land-reeve, 4638. 

Land-steward, 4029. 7720 ; his place of business, 
4643. 

Land-stewardship, general principles of busuiuas re- 
latively to, 4fi09 
latnil-survcyor, '1642, 7750. 

Land- valuer, 7752 

Lands, changing the condition of, ns to solar in- 
llueiice, 2214, sheltering, 2215; shading^ 2215; 
cominciiiable, 3476 ; general principles of appro- 
priating and dividing, 2490. 

Lands, waste, improvement of, 4.'5I2, 

Lanch'sekt, his woilr on agriculture, page 1222. 

A 13 1817. 

I/Aiics, 3532. 

J^anfrloity Mr, liis process of seasoning timber, L 
40o3. 

Laos, description of the kingdom oi, 9D?. 

Laplanders' cottages, 694. 

I.>ark, the, 7562. 

Lastcyriey Charles Philibert dc, his works on agri- 
culture, jjage 1217. A D. ]7‘)9 
Laslrty ProiHisto, his work on agriculture, page 
1221. A. D. 179.3. 

Latch for ornamental gates, SOJO , the reversed, 
for gates, 3091. * 

LathroVy K. L, Esq., his work on agriculture, page 
122.3. A. D. 1829. 

Lauience, Edward, his '#ork on agriculture, page 
1207. A. D. 1717 
Lavender, culture of, 6179. 

Lawrenccy John, M A., his work on agriculture, 
page 1207. A. D. 172r». 

Lawrencey John, his works on agriculture, page 
121 1. A. D. 1796. • 

Ijaws, Anglo-Saxon, respecting cattle, 196. 

Laws of pasturage among tht ancient Welsh, ]'17. 
Lauson, John, his work on agriculture, page 1211. 

A. D. 1797. 

Layers, annual, of perenniaA, 1573 ; conreiitric lig- 
iieous, of plants, structure of, 1.373—1376 ; diverg- 
ent ligneous, of plants, 1376; cortical, of plants, 
structure o^ 137^ 

Laying out of landed estates, 3467. 

Lead mines in Dumfriesshire, 7839. 


Leaf, fall of the, 1718.* 
laiafof a plant, 1310. • 

Leaf-collecting rnacliine, Snowddh'.'i, 5730. 
Ix'ar-stdlk of plants, 1.158. 

Leases in Ireland, 823 

^■ases of farms, ^7 ; rents and covenants of, 4688. 
I.oaping, the action of, in aniinalti, 19i).> * 

I^alhamy 7 ic, his work on agriculture, page 
1210. A. 1), 1794. * 

Id^afcs of plant anom.ilies in the, 1605. 

Leaves^ reproduction of, when iiquretS, 1681. • 

/-<* BuxTy Jus work on agiiculture, page 1216. 

A D 1769. ^ 

Lt b} oeq, Pliilij), M. A , his work on agriculture, page 
1210 A. I) J79.i. 

Leech, the, .2X15 ; Ihe medicinal, 7620 , fooil of, 7621 ; 
use of, 7622 

Lt fiat IV, J. I) , Es<|., his work on agriculture, p.nge 
1219 A J) I.MVS 

Leghorn m.'imdacture of wheat straw, M/82 
Leghorn plait, to imitate, willi the culms of p’'a.sf, 
576(», 

liH work on agriculture, page 1218. A. 13. 1825. 
l.egiiincs, the i ultiv.ifetl, 5189 
Leicestershire, stati.stics of, 7798. 

Leipsic, land near, 612. 

Leitrim, statistics of, '788,7. 

Lentil, the, .0281 , soil lor, .528.3, iiroduce of, 5284 ; 
use of, .528.5, 

LvptnotSy^l E B de, his w'ork on agriculture, page 
1219. A D 1826 

Jj^iougVy lus work on agnculture, page 1216. A. 13. 
1774 

Ltsbtos-di'.la-Vei Sunr, Louis, his work on ngriciil- 
• tiire, page 1215 A J). I7<»K. 

L*Ktavp (if in.Sollt^y Simon I’hihbert de, Ins work 
on agriculture, page 121^. A D 17/52. 
r.cMlieiy his work on agnculture, page 121 4. A. D. 
1602 * 

Letters anil papers on agriculture, planting, 
Anon, page 1201) A. 1). 1777— 181o. " 

Letting farms, 4<i< 1. • 

jA'ttuce, the lommon Cos, .5513. 

LewMy Char., his work on agneiilturc, page 1220. 

A. 1). 1825. * 

Level, the, 2197; Baiker’s, 2498; the eominon, 
2499 ; the water, 25(i0 ; the Amencan or tnaugii- 
lar, 2501 ; the square, 2502 ; used ^ irrigation, 
439.3. # 

Levelling, 33IH) 

Levelling harrow, 2721. 

Levelling machine, tlie Flemish, 2720. 
labelling stall, tJie, 2504. 

I/Cver, the, 2442 

Ley, diaries, his work on agriculture, p.ige 1210. 
A. D. 1787. 

Library of U.scfiil Knowledge, » Fanner's Senes. 

Anon page 1214 A. U. 18,J0 
Lioenee ol nver.s, 4‘359. 

/achdnes, utility of the, 1.3.34. 

Lichti'rvcldc, J. F. dc, his work on agneiplture, page 
7905. 

Life of animals, tenn of the, 1990; eircumstances 
regulating the, 1L/9J. 

Lifting, 3114. * 

Ligaments of the bones, 1891. 

Luser, Louis, his works on agriculture, page 1215. 
A. D 1703, 

Light, as influencing agriculture, 12.59; influence 
of, on the vital principle of vegetables, JG78— 1762 ; 
regulation of, for plants, 1829; the nature of, 
2325 

Lightning, cause of, 2396; effects of, on trees, to 
rcmcily, 40.3.1 

Lllleshall estate of Lord Stafford, 779.5, 

Lime, as a manure, 2284 ; effect of, on wheat crops, 
2289; general jirinciples for applying, 2290; pro- 
motes fenncntation, 2291 ; phosphate of, os a 
manure, 2302. 

Lime n animals, 1930. 

Lime, burning, in heaps, 3862 38T0. 

Lime, and its management as a manuijg, 4970. 

Lime in plants, 1.503. 

Lime, use of, in China, 1004. 

Limg-duster, the, 77(X). 

Limc-kiln, Booker’s, 3863 ; the Monteath or Close. 

burnf3^ f Hcatnorn’s, 38(>8 , a Yorkshire, ShfUf, 
Limcnuill statistics of, 7879. 

Limestone, as % manure^ 2292 ; magiiesiaiu as a 
manure, 2294 , test of magnesia in, 2295 ; titachlne 
Jlr pounding, 2808. 3871. ^ 

Lincolnshire, 7801. 

Line and plummet hygrometer, 2423. 
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. SiliAflD^ite. S(».ySm^thi4n,78i5. 

, 'UAMed-t;4ke, 0^ ft tbftfluiie, 

mHarlceitbe,6n4; soil for. 617$;. i* 2 »'- 

^1^. A nti'^Qi^ otf ,^i0llkur|ll||ftgft^ 

Xittftratuvft of Engilih. ftgvkulC<ir& feMU the reviC 
lution. «01. , f 

Jo^n^i wgr]^ on j^ie^uig, pege 191S. 

lAve stock, fth^oe of, Hmt the j^rpoibs of'Jbreedihg 
Qt feeding^ 4835. 

f Live stock of MoldftvlftHnd WallachifttTW. ^ 
Live stock required for Jabour, 4828. 

Ifive stock of British ankulture, Imbrovemcnt of 
the,78»' 

Liver, to promote the growBi of, In geese, 2087. 
Ztv^^av^ hia tsprh on ^riculturc, page 1221. A. D. 

Loango, HOT. 

Lochleven, 7846, 

Lodges, agricultural, 79H>. 

Lombardy, chraate of, 2R2 i soil of, 263; lands and 
landed property^ 265, 266; irrigation of, 267 ; im- 
plements and citations of agriculture In, 268 ; 
cattle of, 269 ; oafries ol, 270 ; sheep of, 271 ; •ro- 
tations ot crops in, 272 ; herbage crojM in, 273 ; 
trees grown by the farmer in, 274. 

Londonderry, husbandry of, 811 ; statistics 7892. 
l,ohgford, statistics of, 787A 
loochoo Isllnds, (][escrlptloti of the. 1033. • 

XosatMt Matteo, his Work on agriculture, page 1222. 

A. D. 1811. , ^ 

Zoudon’» Encyclopiidie d« Lan<CBWirt8c1iaft. Anon, 
page 12^. A. 1>. 182a 

Ifiudan*^ Hdrtus Bntannicus, plants enumerated 
‘ in. 1795. • 

Xoudon.^ohn Claudius, F.L, O.. Z ,and H.A, his 
works on agriculture, page 121^ A* UiU. 
Louth, statistics pi; 7875, 

Zouf, David, Esrf., hi# work on agriculture, page 
1213. A. D. 1823. 

low’s machine for irftlilng large stones, 2810. 
LuccQckt John, hit works on agriculture, page 1212. 
i . D. 1806 : 

Luccrn,5574 ; varieties, 5576 ; soil for,di879 ; Climate 
for, 5M1 ; sowing, 5582; ^nsplantlng of, 5.585 ; 
alter culture of, 5.586 ; toji-dressings fur, 5588 ; 
taking the crop of, 5589, application of, 5590; 
produce of, 5591; nutritive product of, 5592; 
saving the seed ofl .5593; disea^^es ol, ^S94 
LUdets, Ph £., his work on agriculture, page 1219 
A. D. 1769. f 

Lullin, Ch. J. M , his work on agriculture, page 
1218. A. D, 180& 

Lumbert’s mole-plough machinery, 2644. 

Lupine, tha,whlte, 5288. 

lore, the, of the Swedish shepherd, 683. 

/.yenpodincae, 1.329. 

Xycoiibdium camidapktuQi as a dye, 69S. , 


h^vmkonft^icul^^^ ItlO. 


hiswor]ion«jnricul^re,^|^e ItlOi. 
hisVeg^ o;i agriculture. 


WAdanC^ ftmnion i^pectlng the breadth of wheels 
for roads, ,3735 ; system of repairing roads, S763 ; 
theory aw practice of road-making, 3581. 
Machine, Chlneaat for pounding setais, 995, 
Machine for reaping beans, Gladstone’s, '2740 ; 'fbr 
reaping the heads of clover, 2741 ; for m^ing 
cIoverTiay, 2742. 1 

Machine for chop^g cabbage, Newton’s, 550g^ 
Machinery. Lurooeirs raOle-^ough, 2644 
Machines fbt laying land level, 2719. . 

Mdcirone, CnlOnel^ilftyateni of -paving roads, 3791. 
Mackerel dsbery,,S$T9L 

ATocAfnAwA jB^and, his wt^koa n^cutture, page 


Madeira, island of, 1147 : lands ol^ ]I48i live stock 
of, 1151 ; fruits of, IIM. 

Magnesia, as ^manure, 2301; in animals, liXll ; iif 
limestone, test of, 2295 ; in plants, 1505. 
Maider^alr tree, the, in China, 981. 

wurjis on agriculture, p^c 1214, A. D. 

Main, upper side of a, 4424 * ' 

MaUe, 5149; as a bread corn, 5150; varieties of, 
5151 ^soil and climate for, 51^ j culture of, 5153 ; 
sowing, 5155; mode of planting in America, 5156.; 
tranfl^aftting, 5157 ; after-dulture of, 5158 ; top^ 
ping nte plams of, 5159) harvesting, 51GU ; shell, 
jng or threshing, 5161 ^ produce of, 5162; appli- 
cation OL 5163: d^ieases and enemies ot, 5168; 

•' sowing, 1183; of the 

Maizc-shcller, tirt, 2549. , V ' 

Malacca, agriculture of, 948, , 

Malcolmt James, his work on agriculture, page 
1212. A. D. 1805. 

MeUcolTHf William, James, and Jacob, their works 
oiragricultUfc, pace 1210. A. D. 1794. 

MalenoUit Ignazio, his .wofk ou agriculture, page 
1222. A iX 1815. 

Mallet^ Robert Xavier, hia work on agriculture, 
page 1216. A. D. 1780. 

Malt-dust, as a manure, 2235. 

M.immklia, lioxious, 7624. 

Man, Isle of, statistics of, 7813, 

Management of landed property, 4624. 

Manager of an estate; and bis assistants, 4627 : 

duties of. 4658. 

Manganese, in .tnimafs, 1934. 

BlaniHas, the, or Phlbppiiic Islands, description of, 

‘ Manna, the, of Calabria, 322. 

Vlanufacturies, c^tabhsh)ncnt of, 3843. * 

Alanufactory, evils of a populous, according to 
Marshal, 3844. 

Manures, 2224 ; animal and vegetable, 2227 ; or- 
ganic, 2226 ; treatment of organic, 2231 ; applica- 
tion of, to pastures, 5S2ii, of the Clilueso, 1000— 
1008 ; collection of, in China, 9119 ; curious source 
of, in Clackmannanshire, 7846; liquid, 2'.i69 ; 
farm-y.ird, appli^tion of, in Scotland, 2276; in a 
recent state, 2275; organic, the manageinent of, 
2270; earthy and sahne, 2279; fossil, 2283; sea- 
son when it is aiipiied, 4968. 

Manuring, prigm of, 1826. 

Manurings, frequent, of the Flemish farmer, 494. 
Maps, delineation ot, 3358 : writing on, 3359. 

Man hand. Jean Henri, bis work on agriculture, 
p-age 1215. A.D. 1768. 

Maremmes, the, in Italy, extent of the district of, 
298 ; "climate of, 2!?«); sur(ac-e ot, 3(K); c^ktuCcs of, 
agricultural implements and operations of. 

Marine plants, n-ka 

Mariott’s improved maize separator, 2550. 

Marjor.im, culture of, 61 8U » 

Markets, situation of form land» in regard to, 4773 ■ 
Markham^ Gervase, his works on agriculture, page 
1207. A. D. 1613 
Marking with the line, 3125. 

Marl as a manure, 2288. 

Marquesas Isles, the, 1058. 

Marshal’% opinion on repairing roads, 3758. 

Marshal^ William, K<tq , his works on agriculture, 


page 1209. A. D. 1778. 

MSucsims, fresh water, 4558 ; salt water, 4560; on the 

' Thontes, 4561 ; inwroveincnt of, 4557. 

l*eouard| £is works on agriculture, page 
JStiG. A. IX 1581. 

, jlassaubussetts Agricultural Repository and Jour- 

, nal. Anon, page 1223. A. D. 1825. 

Mastich, 1456. 

Mastiti; the, 7396. 

Materials for making roads, the best, 36S5 ; prepar- 
ation of, 3645. 

MMeiiais of ro^s^d^th of, 3^; order and mode 
of laying nut tils, 3684. 

Mather y JohnibU ,WPrk on, agriculture, page 1213. 
A. D. jfeo. ^ 

Matter, otoonifed, of'lwo kinds, 183a 

Mattpek, the, 2441k 

Maturity, early, advantage of, in live stock, 2027. 

Maunsek^ William, LliDj, his work on agriculture, 
wage 1210. A. D. 1794. * 


^weultureof, 5955; takUhg tljb oropof,59S6; pftgc 1210. A. D. 1794.' * . 

ig tiw foots of, 59^7 ; produce^fromihe root, Mawvmf bli worlu on agriculture, page 1216, A. D. 
^seof,6fle0^1lectiBgthcseednf,'6961;tls. 17m ^ ' 




69^A«se of, ^lOOjkP^llectlBg the aOednf,' 5961 ; dis- 
eases 5962 ; ftulture of, in. the Netherlands, 4^. 

Mftdelra cider, recipe for making, 4135. 


Mauritius, desoripfcion of the,(l}42. 
l^aw seed, the, 6(Sia . * 



oEipaAt lilUfiK/' 



MS3gwii^ag»ai fciim ^ 

Meaaurtng a.., 

Moa8urlMar^«Wil»«S|)Kftill^^&d^ bylh* 
eyfe 38^ ^ 

Meuurtos Vod» tib8, 9S05 % 

Meer«, «rl|ici4 

JSi;9fA|e*4 (ffiriiblg iSli^i^ 87 7782 

Melc^ln fwiiiAtST? •, 

MtralUratia oftAhta, |9|2 :$» 

MdQoam ^^Agrteidture, &e. Ahon, page tS19 
A 1> ISSSL ^ 

Memoin of ()l«Boa^»^Agrlc^lture of tlie State bf 
New York. im A D 182X^1826^ 

Mt Aioun of the PMvPphUt Society for promotiog 
^Agriculture A D 

M^nescf Wine, eS&^ 

Mei ino titkeen^ introdoctk^ 790 ^ 

Merinoi of tbe Cape of 6<^ Humi 11%. » • 

Mehta, the. in bpam» TSB. ^ ^ ^ 

hi* Work on agriculture, page 18fl0 

Mexico, chmatbeff tlTii surface of, 1170j soil of, 
1177, agriculture ot; 1178, breeding of lUiimaU 
in, 1188, lYuUj^, 1790 
Muiiile tnen, the, in Ireland, 846 
Middlesex, staustu» of, 7771 
M^iidtetimt JohiK Esq , his woiks <mi agncultmti, 
nagel2ll A D 17^ 



Mildew in wheat. 

Milestones, unproved, 8723L « 

Milk or cow farmers, 77'J3 

Milking tasting of turnips, to improve, 7804. 

MiH Olive, in Spam, 72/ i 

Millet, 5174, the common, ^179, tn China, 987, 
the German, 5]76j the Italian, 5178 , the Polish, 
5179$ the great or Indian, 5180$ soil for, 6182, 
harvesting, 5183L 
Mills, eitabTlshinent of, 3837 

Mills, John, F KS , his works on agilcuUurc, page 
1208 A i> 1759 
Mltnbsa nilotloa, 1105 
Mme^armers, 7741 * ^ 

Mines, cautions respecting, 3873, methoib of drain- 
ing, 4273 , peqliMUCC agalhst, as a specif of prou J 
pmy, 3853. ^ 

HjEinnow, thq, 75S2L 
Miuts, the culture ofl 6182. 

Misl^ tl^ 1758. 

^xture ^ fruits In clder-raakfng, 4124. 

Mocoranga, description of, 11401^ 

Models of mountainous estatCjS, 3360 


1 toyteetal 

' ■ 

Mo/eeis, J 0 V de, his #ork on agriculture, page 
:U19 A D 16SSL 
Mdle.tTapp, 2681 

Moluccas, or Si^ Islands, desenptum of thej.1081 
Monim«m*smvei^CkiiQ lor guidjj^ W operation on 


iww^’ 

0* .tclpiltan. 

ai^flcuRuspbpdigar 
^the mnidren^ 10981 

Jf we land ^ ihe uve sCoefc ^ 

^%?S**^* ttuHXi hie Work on agriotiltutg, page 

his weyfc on i^ieuttorev jpage 

iif^^lgiM^nhii, his work on c^oialture^|iagelS87 

M^s ^ KmcanUfiq^ the,8i^, maninef of i||Mktiog 

MoismW pastures/ toprevM thegsOwth of, 5M0t 
MiAtens^muspiaar,ofatHrtiafi»> »88| , 

Motibraff, Bonolngton, l»q , his work on agtlcuL 
ture, i*«ge 1213 .A $1813 
Mouidebaert, the, 568. • 

Mound, the eartheh, 4340 , with puddle w«li em. 

bankpient, the. 4346. • 

MtmnttAced wiW 4t^es, 4340 ^ • 

Mounds With reverted ilopea^ 41^ , protected by a 

M^^i; Att^j^^tt^Linfriesibiro, improvement otf 

Mountpini^ improvewenidf, 4^3. 

Mousey the Jong uuIjMl ilfid, and the shorWtailed 
tield, 7637 1 In^e mimtWDean.T^ 

Mpwmg, 31661 tjbwHaiiiaolik 3172^0 
Mewing and^t^attenialtiy, 581& • 

Mucut xw •on^rW*'* 

Mild waiifilPwi^. 

Mulberry Itko inv^n^'%8t ih Hindustan, 807, 
the white, to fc"'- 
Muies ul PetpiB, 

Muitlro, rol Inoei, his work (M agrictUture, page 
22fS A H 1822 
Af54ei, 1J30 • 

S UBuIes, the, of animals, 1892 , ftmctions of, 1804 
useum Rusticum et Commereiald, Ac Auon. 
page 1208 A D 17W 

Mua^arg, tto whith and black, 6103 , fbr, 6105'| 

rcMitog^blOej uBeor,6i07, tiifo8tttuhM(br,6U0. 
Myrrii, 1481 \ 

Mmie* wax of, 1462 


Taw. < 

Jdh^ hiiW^son agrieultitfe^paiglgliOl 
A £4 1700. - . 

Names of plaatx rules m Amalngtim, 1297 
JVdir, his w^fk On agriculture, page 

HMmer, Hon. IViUlan} Ato, his work hn 

Mtembtan termorMlhAftnilMg on the, 312, 


biwtng, 4408 
Monegbaii, statisUes , 

MbfsA John, his works 
Ab i7r' 

uonmoutti , , 

Mmtp^iyledl^yje, distiii bptifl h, 

Jl^^ls~d^^ieiMi Isr mek|^ tiWj^grooM, 

Monti 
Mom, 


ItUcs of, TT SSt • • Nd^likiii^h^>iirf|^ etafe bf sgricuftaru in ^16, 

stMi^tm,^70 } , 4^; yeeot^uitH^f rn,iM, p^tti^lieer^ 


Monmou^sMre^ statistics of, 

MOtfipooSfMdMwW* distHibptiiau., 




ftinctlotil of 
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land! of, 447 ; Mitureof the polder of Smev^rko 
In, 448 ; rcclalmm^ Utndc In, 449; milli for laiiin^ 
water in, 451, culfo.vatlon'^ of aOme particular 
crops in, 460, wheat tn)|^l; ln,4&; buck- 

wheat, 463 ; rape, 464 ; cultivation vi tha pQppri 
467; the red clover, 470; the tuil|i|h,47Is the 
potato in, 473} th« carrot lib wmtB 

beet in, 476 ; manutheturinf btet^root fugi^ in, 
478 ; culture of flax in, 479 : culture Cf spurry Itip 
482, culture of the bop in.484j culture of madder 
in, 486 ; culture of wood in, 491 1 culinary ve- 
gs^les of, 41^ ; treatment of asparattus In, 4^; 
Inantkrei in in, 49ii : agricttlmtal lu^ements 
of, 605 ; picigh of, 506 1 ftpricultural operations 
In, 515 ; trenching ih, 516: live stock jp, 517: 
*khe horse of, 518 , dairies of, 523 ; woodlands of, 
526 , artificial plantations in, 527 ; the pine wpodts 
of, 529; preservation of trees in, £32: royal 
fbrests of, 5b3 : management of the coppices in, 
536 ; sorts of trees cultivated in, 537 , domestic 
circumstances of the farmers of, 538 : fkrm ser. 
vantsrpf, 540} day labourers of, 541; beggars of, 
642, clothinfl of the peasantry of, 541, larm. 
houses of, 544; labourer's cottage of, 545, cha. 
racier of the farmers of, 546. 

Veuve-Kglise^ Louis Joseph Dcllepibre do, his 
works on agriculture, page 1215. A D 1761, 

New Britain, agriculture of, 1052. 

New Brunswick, agriculture of, 1195, 

New Caledonia, aftnrulture of, 1052. 

New Guinea, agriculture of, 1053. 

New Mebrlde^ the, agnculture of, 1052, 

New Holland, as a country for eminants, 1036 ; 
general accoihit of, 10J7; mineral productions 
of, 1018 ; soil of, 1039 ; the productions oi nature 
in, 1040; state of cultivation m, 1041. 

New Ireland, agriculture of; 10521 
New South ^^es, as a country for agricultural 
eviigrants/1042 « 

N5w York Farmtr and Horticultural Repository. 

Anon, page 1228 A IV. 1828 
New Zealand, agriculture of, 1054, 

Newstead farmery, 4165 

Nicole's mode of dibtilling palatable water at sea, 
4510. 

Night soil, as a manure, 2259. 

Nitre, as a manure, 2307. 

Norf(sk, statistics of, 77^ 

Normandy, climate of, 392 

North America, climate of, 1153 ; surface of, 1154 ; 

agriculture of, 1155 
Northamptonshire, statistics of, 7803. 
Northumberland, statistics ot, 7809. 

Northumberland ploughman the happiest of la. 
bourers, 7062. 

Norway, climate of,«687 ; cottages In, G93 ; domestic 
customs of the farmers In, 7U7. 

Norwegians, Akitne, habits of the, 1260. 
Nottinghamshire, statistics of, 7800. m 
N ourishment* abundant, necessary to produce a 
perfect.formed animal, 2051. 
bourse, Timothy, his work on agriculture, page 
1207. A. D. 1700. 

Nova Scotia, 1196. 

Nubia, 1091. * 

Nucleus of the seed of plants. 1343L 
Nutmeg trec^ descrlptioa of theu 1033. 

NutshSl of plants, 


Oak trees, valuing of, 4074. 

OaL tbe^ m China, 980|^ 

SfSi; climate fyr.Siim 

tureof,5140}harveslMM , _ 

produce of, 5144; tise ch 75I46 . diaoMei of, 5147. 
Oatm^l^Mam^on, as a prlncipa] food, 785Qk 


Oata, insects Injui ’ 


of. 5121; soil for, 

t S139; after.cul. 
ln.drylng,514^; 


Qii3objbi,or4^1AA or unaiganisM, 1290. 
ObstiiOlaaJitihed||eb.m4dt^ to aveily 3005L 
Odom^r, thif,SW 

matfltino Ibr reaping and shhaving com, 

Oil, pUve, 1496: of almond^ 1437 ; rspa-t^, 1438 ; 
' Of behen, 143^; 1111^71441 ; nb6, 1442^ poppy, 
1443X hempimd. 1444 * 

Oil cultivated in France, 610f, 

Oil V vii^ asaanmoiheter, 2421. ^ 

OU^xdeebruker, 1561^ 

Oils, anl^, tM7 ; the fl||ppmlei of, 1954L 


Oll^ve^eta^ fixed, 1434; fat, 1435 ; drying, 1440; 
Ohbanum*, 

Olive, the. In Spain, 727. 

Olive tree of the 752. 

Onorati, Nteola Cohimella, bii woriCs on agricultlire, 
pagej222. A D 1816 ^ , , 

Operatiops of husbandry after the Norman oonquesb 

Operators #.i farms, gradation of, sisSL 
Opobalsaxpum, 1461. 

Opeponax! im 
Orchard, me, 2917. 

Orchard farmers, 7730. * 

Orchard fruits, Gibbs's select list of, 4097. 

Ore hards, cboosiill trees for, 4105. 

Orchards in Clydesdale, 7842 
Orchards, formation of, 4079 ; aspect, soil, and situ- 
ation for. 4061 , sorts of trees for, 4085 ; manner 
of planting, 4106; after.nianagement of, 4110, 
gathering and keeping the fruit of, 4120L 
Orchis, the culture of, bl84. 

Order and neatness, necessity of, 3370 ; maxims of, 
3373. 

Organs, decomposite, of plants. iWolopmcntof, 1580. 
Orkney Islands, statistics of the, /860. 

Orobanchc, the, 1760 

Osier grounds, produce of, 4042. 

OtaheTte Island, 1061 ; soil of the, 1062 ; produce 
of th& 1063; hve stock of the, 1064. 

Otter, the, an enemy to fish, 3891. 

Ovary, fecundation of the, 1627. 

Oven, a baking or roasting, 2807. 

Overseer of slaves in Jamaica, 1201 ; his house, 
12a5 

0,x, see homed cattle. 6773 

Oib the common, of Hindustan, 912 ; of Thibet, 882 ; 

of the Morca, 755. 

Oxfordshire, statistics of, 7789. 

Oxides, metallic, in vegetable asbei^ 1507. 

Oxygen, in animals, 1^ 

Oxygen, m the atmosphere, 2341 ; use of, to vege- 
tables and animals, 2342. 

Oyster fishery, .3884: 

Oysters of the kingdom of Naples, 325. 


Pall, the, 2528 

PaMet, his work on agriculture, page 1217. A. D. 
1791 

Palm, the areca, of Sumatra, 1025: the fan, in 
Spam, 725. 

Palm trees in Hindustan, 901. 

Palmyra, the, of HindusUn, 906. 

Po/A, Sir Lawrence, a new village seaport In Devon- 
shire formed by, 3852. 

Paling fences. 3039 

Paling, the simple nailed, 3040 : the Jointed bon. 
zontal, 3041 , the upright lath, 3042 ; the horu 
zontal, of young (Irs, &c , 3045 

PaUeau, Guillaume ululs Formanoir de, his work 
on agnculture, page 1215. A. D. 1768. 

«Pane of ground, 4415. 

Pane, upper, ih a meadow, 4425. 

Faraway, description of, 1291. 

Paring and burning lands, 8209 

Paring lands, 453a 

Park, extent of, on an estate, 3517. 

Park-gBt& the improved, 30Sf1 ; Farker*8 sympa- 
thetic, 3107. 

Parks, number of, in the time of Elizabeth, 226 l 

Parkmaimt Ricbaii, hU works on agneukure, page 
IKl. A. D. I79ft 

Parlqf, M., his work on agriculture; 7907. 

ParmenHert Antoine Augustin, his works on agrU 
culture, page 12ia A. U 178L 

Parrp,CaIeb Hillier. M.D. F.R.S , bis works on agri- 
culture, page 121L A. D. 1800. 

Parsley, 56M. 

Porsnep, 5471; best variety of, 5472 1 soli, prepar. 
atiOD, and matnure, 547^ sowing, 5474 : after-Cul- 
ture, and taking up, 5477 » prodiioe of, 5478 ; use 
of| 5480} saving the seed 0^5481. 

Par£ri6g< the, 755a » 

Fastur^, the best natural, of England, plants com. 
posing, 5703; flooding. 5816 ; culture and manage, 
ment of, 6817 ; hilly, 989; improving, without 


taking daop of com, 5844; Insni^ts injurious to, 
7676 ; mountainous, 5848 ; improvoinenk of, 5845 : 
permanent, 5815 ; jNsmument, lands best adapted 
ror,5B5]; old, toregenerate,5e4S t up' ' 
ment of, 58^; weeding of, 5818 Is 
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Patagonia, agri^lture ot; 1216. 

Paiersm^^ opinion of broad ivliecia, 3732 j _ 
Adam's road making, sm3 ; aff Uiff breodtb oi 
road, 3599 , hia syitem of draining roads, 3G04 
his system of repalringroadi^ a^G9k 
Patrons of agricukur^^59j imi^rlog the taste 

Pat/paiiie,^, his work on agricultum^ pagolSla 
A. D. 1826. s 

Pavement, defeeft of the common, and iheory of 
• its wear, 

Pavements, 3696 ; improvements in laying.^lA 
Paving roads, 3G97. 

Payenti ChewUier, MM., their works on agricuU 


ture, paM ISli). A. D. 18^. 

Pea, the, oldl ; varieties ot, 5192 ; choice of sorts, 
6196} soil for the, 5198; climate of the, 519^ 


sowing th& 62004 after-eulturc of the, SiOfi; har. 
vesting, 5207 ; threshing, 521 1 ; procitice of the. 
$212 ; use of, 1316 ; saving the, 5^ i diseases of 
the, 5221, 

Pea. straw, use of, 5219. 

Peacock, the 7495. 

Pears, baking and desser^ fit for mchards, accord- 
ing to Nicol, 4093 s to Gorric, 4(H)4s to Gibbs. 
4097. 

Pears, cider, the most approved sorts of, 4091. 
Pearson^ George, M.D. F.lLS., his work on agri- 
culture, page 1212. A. D. 180& 

Pearson*6 select list of orchard apples, 4099. 

Peas, insects injurious to, 7665. 

Peat ashes as a manure in Berkshire, 7790. 
Peat.borer, the, 2519. 

Peat- burning, 3210. 

Feat mosses, improvement of, 4541. 

Peaty matter, as a manure, 2^1. 

Pccblcshire, statistics of, 7K1S. 

Pellew Isles, agriculture of, 1056. 

People, character of a, as influencing agriculture. 

Pepper, the intoxicating, of Borneo, 1029. 

Pepper plant of Sumatra, 1022. 

Perch, 7578. 

Perennials, and their annual layers, 1573, 

Pericarp of plants, 1349. 

Periodicals, agricultural, 805. 

Feridsteum of the bone, 1882. 

Perry, manufacture of, 436; produce of, by the 
acre, 4J37. 

Perthshire, statistics of, 7849. 

Persia, climate of, 863; surface of, 864; soil of, 
865; landed property of, 866; agricultural pro. 
ducts of, 867; ftuits of, 869; saline deserts of, 
870 : live stock bf, 871 ; mode of hunting the 
quail in, 873; implements and operations ofiigru 
culture in, 874; artificial watering in, 876 ; forests 
of, 877. 

Perspective, isometrical, 3365. 

Peru, agriculture of, 1228. 

Peteri, Matthew, his works on agriculture, page 
1209. A. D. 1770. # o . 

P^^i* the, a species of white cabbage, of Chino, 

Peyrouse, Baron Picot de la, his work on agricuK, 
ture, page 1218. A. D. 1819. 

Pheasant, the common, 7548; varieties of, 7550; 

breeding 7551 ; ibeding, 7554v 
PAi^ju^Jltobert^his work on agriculture, page 

Phoenicia, agriculture of, .37. 

Phosphate of lime, as a manure, 2302L 
Phosphorus in animals, 1922. 

Phytograplw, 1925. • 

Placenta^ Giovanni, his work on agriculture, pago 
1221. A. D. 1805. * 

Picardy, climate of, 382: 

Pick, the, 2443. A 

Picking, 3122. 

Pickling wheat for sowing, 50261 
Pictet^ Charles, his works on agriculture^ pago 
1217a A D 1802. * 

Piers, ^atloii requisite is the use of, 4364i con. 
Btruction of. 4365. 


piG^Vm ^ 

Pilchard fishery, 3882. 

Pine ptantations, management of, 4017. 

PAtteitf, Ills wo^k on agriculture, page ]2ia A. D. 
182A . 

Pi^drainlh^ Pearson’s method of, 4297. 

Pl^ of pUncs, structure of the, 137t 
IHtoing cattle, 2092; Du Oard's observations on, 
z093* * 

Pits, method of draining, 4274. 

Pi^$ Wim^, his works on agTiculte|^, page 1^0, 

Pittingsystem of planting, 3945. 3^ju 
Flaitin^straw, 505G, 

Plan of life, necessity of forming a, 7954'' • 

Plans of estates, to make, 3351. 

Plantain, tlic, culture of, in tlie West Indies, 

12ia ♦ 

Plantations, as skrectis on farms, 4585 ; filling up 
blanks in, 3983; pruning and heading down 
trees in, 3987 ; the formBtion of, 3922 ; enclosing, 
3923 : preparation of the soil for, 3924 ; whether 
should be sown or planted, 3926 ; discing tiie 
plants in, 3928 ; mixture of trees in, ; insects 
injurious to, 7681 ; near roads, 3621 ; neglected, 
improvement of, 4022 ; for shelter, 4585 ; of spruce 
and silver firs, management of, 4018; thinning 
out, 4009 ; the prosier season for, 402a 
Planting, 3142 ; as applied to seeds and tubers, 3143 ; 

as aptuietl to plants already originated, 3144. 
Planting trees, a general principle of guidance In, 
3910; the fittest situations for, 391 L; near build, 
ings, 3913; sort of product deslreo from, 3921; 
orchard trees, 4106 ; seasons for, 3937 ; with the 
diamond dibber, 3946 ;»with the planting mattock, 
3949; with the forest planter or ground adze, 
3950. • 

Plants, adtion of the atmosphere on. 2344 ; of Bras^ 
with fibres adapted for economic purposes, 1236; 
of Britain, distribution o% 1795 ; social and anti, 
social habits of, 1772 ; colouring, 5995 ; composite 
organs of, 

137a 1566; 

conservative l „ , 

ments of, 1510 ; cotviedonous and acotyledonoui, 
of Britain, 1797, 1798 ; diatributiomof, 1799, ^800: 
geographical distribution of, 1801 ; cultlvited 
for oil in Hindustan, 900 ; cultivated for their 
roots or leaves, 5289; nutritive products of, 
5290; cultivated for their use in the brewery, 
5996; substitutes for, 6072; dcflnlHon of, 1670; 
diseases of, 1685 ; distribution of, with respect to 
their systematic classifications, 1776; food of, 
1521 ; general distribution of, 1722 ; green succu>. 
lent, as a manure, 2233; heitage, ^18; 8ir H. 
Davy’s table of the nutritive products of the 
principal, 5520 ; imperfect, 1328 ; to increase the 
number and improve the nutritive qualities of, 
1825 ; injuries and disorders incidvit to, 1671 ; 
introsusception of nourishment by, 1538; mart, 
time, 1748; fluviatlc, 17492 champaign, 1750; 


respectiii|^7647, 

a. ^ ^ manure, 2260 ; uic «f the. in 

, 87& • 


versal, 1782 ; the native countries Uf, 1774i; iiatu. 
ral decline of, 1716 ; decay of the temiiorkry or. 
gans in, 1717; decay of the permanent organs of, 
1721 ; physical virtues of, changed by cultlvacipn, 

‘= -• — insertion 

. -iCtive organa 
^ , the total num- 

ber of s^iM of, l^j the true nourishment of, 
2147; the two meyMdM arranging, 1302; Ukefut 
and edible, of Chi|iiil^il$!M virtues of, where ’ resi- 
dent, 1497 1 of vislbid dexes, 1777 ; of invisible 
sexes, 1778; which distinguish the various kiiuls 
of soils, 2122. 

Plashing an old hedge, 3025. 

Plat, Hugh, his work on agriculture, page 1207. 
A. D. 1601. ' 

Plattes, OabrieL his works on agriculture^ page ^ 
1207. A.D. 1©9. ^ 

Plough, Arabian, 885; the common, of Castile, 7te | 
the Chinese, 995 ; draining, 8686 : wheel, 26^ i 
of Xkerunf. 874; forms of the diffbrent parts oft 
2591 mut Moege ■ 

OsterobothnA, 7 


Moegelin, 588; of the More^75Sj of 

ihn A, 703 ; the Walloon, 507 ; Weather- ■ 

Plgeomhouiev'S/^ ) the interior of,7643 ; brewing Jey ’s movable stilt, 2612 ; the ribbing, 26l2i 

^^holes JR’S skim coulter, 2613; thmdouUesirfllR 2615;' 

Pigeonry, the., 2B44 a ^the mining or trenching, 2616 1 SomerviUe’d 

Pig-house, Haele^{ S839. doul^ lUrrow, 2617 ; the Argyleehire, 2618 ; the 

• . • 4 M 2 
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double mould boarded, S019< the bmot, $620 , fth< Potato-sct icoop, the, 2499 
marking, 262^ , Clvmer*e, 2692 , fikothard's, 2623 , Potato.weigbliig maehkii& 256a 

Morton'* trenching, 2624, OladBtimc'a water>Air. Poultry 1^ C^k and lien, 7439 
rowing, 2625 , the improved Scotch, with one or Poultry formers, 7727 

two wheels, 2629 , the Beverston,26i30 , the Nor. Poultry house, interior arrangement of the^ 2842L 
fidk wbeeL 126S2. Wilkie's sin^e horse wheel. Poultry houses, 2S40 7431 . Airiuture or fixtures of, 
2634, Wincie's unproved foiction-wheel, 2637 , 7434, utensils 7^, at Winnifigtoo. XiOrd 

thepanng wheel, 2638, Clarke's draining, 2639, Pdhrhyn'^ 7814. * ^ 


, . Pdhrhyn’s, 7814. ' 

Morton's drainiiw, 2641, the gutter, 2642, Uie Poultu/ yard,29l4L 

mole, 2643 , the Duke of Bridgewater's drainiffg. Power reguisite to estimate, 3^* 

2649 , the pressing, £648 , Wilkie's wheel, with a PriaitdXu-ChetniUyt Eugene, his work on agricuU, 

shifting mu/ale, 7843 , wheel and swing, 2587 , turc, fage 1217 A. D 1794 

construction of, 2686 , materials oC; 2597 , turn. Prifontaine, his work on agriculture, page 1215 


w^aowawv^awia V«| | Ulg IKJVi J luril* A / fK § IIW glWlA VU IVMkLUftCy AAAU 

wrest swing, 2609 , the Scotch swing, 2.^96 , the AD 1763 « 

Scotch, 2600} Small's, 2601, the Northpmber Pressing ^ough, the, ^14 

land and Berwickshire, 2602 , Wilkie s swing, Prevost, Bi^nedict, his work on agriculture^ page 

£603, I'jnlayson s iron, 2604, the hetth, or self. *1218 A D 1S(^ 

cleaning, £605, Finlayson's Kentish skeleton Prii6t de RmiltOt his work on agriculture, page 

aelf.cieaniM> S^, linlaysons line, 2607, tho 1223. A D 1836 

SomerviUdu wing, 2608, Gray’s turn wrest swing, Prize essays, and Transactions of the Highland 
2bl0 Society of Scotland Anon page 1211 AD 

Floughboy, Anon page 1223 A D 1826 1799— 1830 

Ploughing, 3239 , shallow, 3247 , steep lands, 3254, Professor of agricultiirAl science, the, 7758 
relative to time, 325? , relative to season, 3258 Professorships of agru.ui>ure, 806 , public, 7924. 
Ploughing in wheat, 5031 Proht of the Roman fai me' , 168 

Ploughman, choice ol^ 4868, plan of maintaining in Prohts to which a farmer is ent tied, 4799 

the best cultivated districts of Scotland, ^0, Propagation by scedb, 1641, by gems, 1646, by 

slowness of, in some districts, 4881 leaves, 1649, by runners, 1650, by sIim, 1651, 

Ploughman, a good one described, 33. by foyers, 1652 , by suckers, 1653 , by grafting and 

Ploughman, head, 7716. budding, 1654 

Pluckm t s attempt at a reaping-mschme, 2733 Propigation ot the species of plants, causes limiting. 

Plum, the, well deserving of cultivation, 4100 1655 

Plums, baking, the best sorts of, for an orchard, 4095 Propago of plants, 1362 

Plums, cuUurg of, in Austria, 6i9 Property, landed, in England, the different kinds 

Plums, dessert, for an orchard, 409b and tenures of, 1388, m Scotland, 1100, in Ire. 

Plumule of plants, 1348 land, 340fj , valuation of, 3408 , purchase or trans- 

Poaohing salmon, 3901 , ** for of, 345) , consolidation of, 3471 

PockeUrule, the, 2505. FVopriety, 3371 

Pointer, th^ 73M Pruning, 3158 , objects of, 3159 .for promoting the 

tree of Java, 046. • growth and bulk of a tree, 3160 , for lessening the 

Inland, present agriculture of, 641 , landed estates bulk of a tree, Jifl . lor modifying the form of 

111, 642 , houses of the noblo postmasters in, 642 the tree, 3162 , for adjusting the stem and branches 

climate of, 644, surface of, 645, soikof, 646 , the to the roots, 3163, for renewal of the head, 31^4 , 

southern part of,, 647, the landed estates of the for cunng diseases, 3165, coppice woods, 4003, 

vice>regal iiortioii of, 649 , the cultivators, 650 , deciduous trees, 3997 , eftect of, on timber trees, 

arable culture of, 651 , implements and operations o973, frondose or resinous trees, 3988, hedgdi, 

of agriculture in, 652, the live stock of, 651, the 4005, hedge row trees, 4006, oichird trees, 4111 , 

forests of, 65f, management of bees in, 6.55 , im. trees, 1677, the manner of, 3993, plantations, 

prfvements In the agriculture of, since 1814, 662 3989 , the general seasons of, 3994 , implements 

Pole cat, the, 7628 net essary for, 3996 

Police, profeMional, relative to agriculture, 7909 Prussia, Improvements in the agriculture of, 567 
PoUgnaCf Comte Charles de, his work on agrlcul. 575, surface and soil of, 5ttR , soil ot the maritime 

ture, page 1218 A D 1832 provinces of, 569, 1 uidcU estates in, 570 , general 

Political circumstances, os influencing agriculture, course of cultivation in, 571 , live stock of, 572 , 

1272 > - . 

Pollard trees, 4055 


1272 Implements of husbandry of, 57 1 , produce of the 

ollard trees, 4055 soil of, 574, culture of tho vine in, 590, good 

PotonceaUf M , his Vork on agriculture, page 1218 eficctcd by the present king of, 591 
A D 1824 Pubescence of plants, 1319 

Fond, a, 4431 Puddling canals, >624 

Ponds for collecting rain water, mode of construct Puddling, 3827 , history of, 3829 
ing. 4467 , ^he CRoucestersh ire, 4473, method of Fulling crops, 3181 i 


draining, 4275 


Pulp of plants, structure of the, 1370 


Pcniep*» methods of planting, 3952, opinion on Pblverlsation of soils, 2163 


pruning; * * ^umps for raising water, 4.500 

Poniter, P H., his work on agriculture, page 1219 Purchase of landed property, 3456 

A D 1826. Pushing. 3117 

Fool.flshing, 3903 Putin. Charles, his work on 

Floppy, the, in Hindustan, 898 ; the small or field, A D 1663 
as an Oil plant. 6099 Puvu, M A , his work on 

Poresofidanls, 11^ A D 1826. 

Poipolse. the, an enemy to fish, 3893 Pyrites, use of, In burning cb 

Porfq, i B, his work on agriculture, page 1219 
A D 159SL ( 

Portraying of rural objects, 3347 Q 

Portilgal, agricultural drctmiftances of, 749 

Pot tree, the, of Brazil, 12SK Quail, the, 7558 , Persian mo 

potash m animals, 1927 Quarries, method of dramir 

FOUitcl, the, , as human food, 6296 , value of, 386) 
as a follow crop, 5298 ; varieties ot the, 5300 , Quarterly Journal of Agricul 
soil for, 5307 , (Ornate for, 5310 , season for plant. A D 1828—1831 
tii|;,33tt, prating the sets of, 5312, modes of Queen's county, statistics of, 
l^antln^ fiM^iafter^sultiue of, 6327 , taking of CfuSicus Shber, in Spain, 747 
the crop oi; storing and preserving, 5342, Quinquina, extract of; 141L 
(Nttitte of, 5348; appHcati^of, 5349, the ex- ^ 


Putin. Charles, his work on agriculture, page 1215 
A D 1663 

Puvn, M A , his work on agriculture, page 1210 
A 6 1826. 

Pyrites, use of, In burning clay, 3228 


Quail, the, 7558 , Persian mode of hunting, 873L 
Quarries, method of dra^fiing, 4274, working of. 

Quarterly Journal of Agriculture, Anon, page 1211 
AD 1828-1831 

Queen's county, statistics of, 7870. 

QuSicus Shber, in Spam, 747 


mt^nary appj^tions of,^l t apjdlcatlon of, a 

as food stock, 5366 , machine for washing, R. 

5367. the bdlllilf of, 5368, flroBted, 6869, (kseases ' • , . ..c ^ ^ 

of, 5^0. • Rabbi^ the, 7341 1 warrens of the, 7iW, varieties 


potatod^n^er, ihei 9S$7. . 

Potato 4»hber, 2470^ , mg or, 7351 7356 , tne Angoraj i 

Potato !M;. £dlrtb«|h. 249k V 7^ , flesh oU358; diseases^ 73^ 

Fototoes, introduetlon Of, 238 , Of Ireland, 838 , to Babbitry, the, 2843. , 


Of, for stocking warrene,^ 346; breo^ng and remri^ 
mg of, 7351 7356, the Angoraf feeing. 
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Raddijfi^ Rev. T., his work on AgrioultUKij pagi Rippling flax, 5SP9. * 

• ls?13. A. p. 1919. River formerly *^4(2. 

Rags, woollen, as a manure^ 2S5a Rtver.meadows. Wflft 

Rapi^roada, 9548. River plants, 17^. 

Hailwayt, OT85 j advantage of, 9791 ; tbnning and Riven, altering the co 

con^cttfig, 9792 j of atone, Matthcwa’a, 8^^ cause of Itmiry to the 
Rain, SS67; phenomena of, S368; cause of, licence v(, 4ir>9; open 

monthly and annual quantities of, 2372. ♦ caising to a higher le' 

Rain-gauge, use of the, 2426 l • Aom to lands 

Rain water, collecting, from roails in pondfkfiCiS. SUckert^ G. Ch Alb , hu 
Rake, the, 244^ the hone or stubble, ^S; th. 122(J. A. D. 1800. 

couch-grass, 2728 j Weir’s improved hay or corr Roads, the best inateiiali 
„2727. * Roads, breadth of, 3^ 

Raking machines, 2723. « strong. 3597 : narrow, I 

Ramenta of plants, 1317. Road, bridges, 3811. 

Randallt J., his works on agriculture, |iage 120& Roads, concave, 3670 : cc 
A. I>. 176*. 3674 ; advantage or gr 

Rape, 6075 j soils for, 6079 ; sowing, 0083 ; tnans- of making, 35!iJ7 ; pavl 

planting, 6085 ; after.culturc of, 60S7 ; harvest 8620 ; laying out over 

ing, h089 ; prodijoe of, 6091 j uses of, ^92. tJirough an extensive 

Rape-cake, as a manure, 2234 scraping, 37*9 j machir 

Raspberry as an orchard fruit, 4104. die’s machine for repj 

Rat, the domestic or Norway, 7032. of, on farms, 4210 ; natu 

Rattery, Paul of Starston’s, 7il34 of estates, : of fi 

Rat-traps, 2581. planked, 35*2 ; the layii 

ItaitchyV, A,, his work on agriculture, page 1217. direction in, 3547 j on 

A. D. 1802L preparation of the base 

Re, Filippo, his works on agriculture, page 1221. 3727 ; rep.iir of, 37*4 ; 

A. D. I80R vcxity for, 3676 ; prope 

Riaumur^ Rdn£, Antoine FerohauU, sieiir de, his of, 35(57 j durabinty < 

work on agriculture, ]icige 1215. A. D 1749. 3570; W'ear or decay 

Reaping, 3178 3178; by the aero, 31^0; wheat, Paterson's system of re 

5043. system of repairing, 37( 

Reaping-hook, the, 2481; the smooth, 2482; Hut- ‘Road embankments, 3611 


Rippling flax, 5RP9. * . , 

R i ver formers, 7742. 

Rtver.meadows, 

River plants, 17^. 

Rivers, altering the course of, 4371 s a common 
cause of Itmiry to the banks of; 4862; the natural 
licence ol, * Jr>9; operations for iviproving, 43(KI ; 
uusiiig to a higlier level, 4^7 ; sometimes inju- 
nom to lands ^TS. ^ 

RUckert^ G. Ch Alb , his work on agriculturef page 
1220. A. D. 1800. 

Roads, the best materials for making, 8635. • 

Roads, breadth of, 3595; ought to be wide and 
strong, 3397 ; narrow, 3601 ; drainage of, Sfi^. 
Road- bridges, 3611. 

Roads, concave, 3670 : convex, 8671 ; seml-convex,* 
3674 : Advantage of good, 3523 ; M^Adam's plan 
of making, 3527 ; paving of 3697 f^jpmctlon of, 
3620 ; laying out over a hill, 35.59 ; nireefion oi, 
tiirough an extensive estate, 8562; machine for 
scraping, 37*9; machine for sweeping, 3751 ; Bid- 
dle’s machine for repairing, 3757; arrangement 
of, on farms, 42 lU ; national, 3530 ; parochial, 3531 ; 
of estates, 3583; of farms, 3^4; paved, 35%; 
planked, 8'>42 ; the laying out of, 3545 : the line of 
direction in, 3547 ; on an inclined plane, 7812 ; 


preparation of the base of, S629 ; preservation ot, 
3727 ; rcptair of, 37*4 ; the proper degree of con- 
vexity for, 3676 ; proper width of, 8666 ; strength 
of, 3jHi7; durability of, 3569; smoothness of, 
8570; w'ear or decay of- 3571; washing, 37.54 ; 
Paterson's system of repairing, 9760; M* Adam’s 
system of repairing, 3763. • 


ton’s improved, 2483. 

Reaping machines, 2731. & 2737. • 

Reaping machines, 52731. 

Rearing domestic anlmali, 2066. 

Receptacle of i^nts, 132* 

Recollection of surfaces and of country of great in- 
terest to the agriculturist, 3298 
Redo/fi, Cosimo, his work on agriculture, page 1222. 
A. b. 1818. 

Reds, vegetable, for dyeing, 1416. 

Heed, method of thateiiing with, 3190 

Retdert T., his work on agriculture, page 1220. 

A. D. 1825. 

Rein-deer, the, 7361, 

Religion, as influencing agriculture, 1273. 

Rennie. George, Esq , his woi k on agriculture, page 
1210. A. D 1794. 

Rent of grazing farms. 4796 ; of land among the 
Anglo-Saxons, 202 ; in Scotland, 4795 ; in Eng- 
land, 4797. 

Rents of landed estates, receiving of, 4702. 

Rents of leases, 4688, 

Repairs in drains, 4266. 

Reproduction in animals, 1972. 

Resin, Botany Bay, 1 ^j 7 ; green, 1466L 
Resins, vegetable, 14.53 ; use of, 1471. 

Rhubarb, 6176; culture of, 6177; Chinese mode of 
curing, 6178. 

Rihbe. M., his work on agriculture, page 1220. 

A. b. 1826. 

Ribbing, 3255. 

Ribbing wheat, 5039. 

Ribworro, plaintain, the, 5625. 

Ricd Jacopo, his works on agriculture, page 1222. 
A. D. 1818 

Rice, 5185 ; cultivation of, in Egypt, 1078. 

Richards^ John, his work on Rgri^lturc, page 1207. 
A. I>. 1730. 

RtchardsorC^ machine for raising large stones, 4523. 
Richter t K. F., his works on agriculture, page 1220. 

A. D. 1804. s 

J7(cinu$ commknis, 862. w8. 

Ricking of corn, 3176 
Rick-stand, WalsteU's circular, 2909. 

Ridder, the, an addition to (he plough, 7848. 

Ridges, 3249 ; on dry, porous, turnip soils, 92.50 ; 
mode of forming straight, and of uniform breadth, 
3251 ; the direction ana length of, 3253 ; in Buck- 
inghamshire, 7783. • 

Ridging, 3127. 


Road fences, Mil?. 

Road-harrow, Harriutt’sf .3745. 

Road-making, M* Adam's theory and practice Of, 
8581. , V 

Ro5crfron*Goorgc, his works on africulture, pt%p 
1210. A. D. 179.5. 

Roberisotty James, D.D , his works on agriculture, 
page 1211. A. U 1799. 

Rocca, Ahbi^ Della, his work on agriculture, |>age 
1221. A. 1). 1790. 

Roccilla tinetbna, as a scarlet dye, 697. 

Rocks, improvement of, 4617; primitive, 21C»; of 
transition, 2103 ; floats, 2104: volcinic, 2106: re- 
lative situation of, in Britain, 2107; how Ton- 
verted into soils, 2111. 

Rocks or stones, modes of rending, by gunpowder, 
462-k 

Roe, the, 7371. 

Roller, the, 2707 ; the parted cast-iron, 2708 ; the 
spiky or compound, 2709; the only essential, 
2717. , 

Roller and water box, 2711. 

[lolling, 3269. 

Rolling newly laid on road metals, 3694. 

Rolling roads, 3755 ; Telford’s directioos for repair- 
ing, ^4: the best seasons for rc)>aiifng, 3780. 
loman authors, 44 ; Cato, 45 ; Vano, 46: Virgil, 
47 ; Columella, 48 , Pliny the elder, 49 ; Falladlusr 
50. 

Romans, ass, use of, among thfl, 105; mules, 106; 
horse, 108 ; dog, 108 ; plough of the ^maiis, 
110; wheel ploughs, invention of, 113; brake, 
114; hoes. 117— 119; spade, 120: Instruments, 
_ _ reaping hook, 123 i ploughing. 


Roman 114 — 123; reaping hook, 123 
among the Romans, 127 fallowing, 


•loughing, 
: manur- 


ing, 129 ; marl, 130 ; sowing, among the Roinaos, 
131 ; reaping, 132 ; reaping machine, RoUnn, 133i. 


Rid-|^ugh;^inlayson’s, 4540. 

Rfem,1ils wwk on agrlcultufe, page ]S16i A-D. 1770. 
his wof^ on a^cuitur^ page 122(k A. D. 

Rigaud ie Vlstt^ his work on agriculture, page 
1216. A. D. 1750. • 

Edwardf M. l>., F. L. &, his works on agri- 
culture, page im A. D. 1820. * 

Rein^lcer moss, 696. • - 

Rippling, 3204. ' 


three parts, 81 ; servants, agricultural, 85 ; baiUfi; 
86 ; ploughman, Roman, requisites of a, 88 ; wages 
in agriculture amongst the Romans, 89; beasts of 
labour used by the Romans, 93; breeding of 
cattle, 93; training caUle, 96 ; oxen, how fed and 
used, 100; direction torpurcbasing.^104; thresh, 
ing, 135; winnowing, 137; hay-making, 138; 
weeding, 139; corn, pasturing, and harrowing, 
140 ; watering lands, 141 ; draining, 143 ; fencing, 
144; trees, management oL 145; fruMa of the, 
146 i«gra^ cereal, 148; legumes, 149; sesa. 
iDumwl50; plants, herbage, 151: crim UaGd in 
the arts, 15^ \ crops, ligneous 153; fhilt trees, 
154; animals, 156; maxims, 157. 

BJnaney marsh, 4559. ‘ 

Kfonslds’s select list of orchard applet, 1098. 

igriculCure^ page 

.loot, anomaiict of the, 1500. • * 

Root-breaker, *557. 
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Root of a plant, 1307. • 

Roots, edible, of the old world, 178K. 

Rootnouse, the, 3862. 

Roots of trees, use of, 4065. . 

Rope-twiiting machine, 3563. 

Roscommon, statistics of, 7889L 
Roseneath, in Duntvutonsblre, 784a 
Rosin, 1454. . 

Rosiig, Karl Olo., his works On agriculture, j^c 
12l0. A. I). 1781. 

Ross.8hlre, statistics of, 7854. 

Ro^on of crops, necessity of a judicious, 4919. 

Rotations suited to different soils, examples of, 
^ 4931. 

Rotting in trees, to prevent, 4030. 

Roughly t Thomas, his work on agriculture, page 
mi. A. p. 1823. 

Roxburghshire, statistics of, 7836. 

Rwter, Francois, his works on agriculture, page 
1216. A. D 1770. 

Rubbing.post for pigsties, 28.38. 

Rules for the arrangement of farm labour, 4913. 
Rush, the esparta in Spain, 722. 

Russia, portion of, fit (or aration, 664 ; climates of, 
665 i surfhre of, 6h9 ; soil of, fflOi landed pro- 
perty in, 671 ; the farmeries of, 672 ; agricultural 
products of, 673; farming crops of the more 
southern regions of, 674; the culture of herbage 

r ilants 111 , 675 ; plants grown for commercial uses 
n, (776 : fruits generally grown in, 678 ; live stock 
of the tanner in, 679 ; forests of, ^ : implements 
and openukjns of husbandry in, 683 ; field oper- 
ations of, t)84 ; bnprovement of agriculture in,* 
68 

Rutlandshire, statistics of, 7802. 

Rye, 5069 ; varieties of, 5070 ; soil for, 5071 ; climate 
for, 5o7f ; when sown, 5073 ; aftcr-culture, har- 
« ^Vesting, and threshing of, 5074 ; use o(; 5073; as a 
green crop, 5076 , sijur, or ergot of, 5079 j insects 
injurious to, 76u2. 

Ry^ Oeor^, his work on agricultdre, page 1208. 

Rye, Insects injurious to, 7662. 

Ryo-grass, the biennial, 5654 ; the perennial, 5655 ; 
the new varieties of, 5656. 


Sack-barrow, the, 2541. 

Saddlc-grafting, a peculiar mode of, practised in 
Wurcestcraliire, 7792 

8afl>on, the, or autumn crocus, 6169, uses of, 6173. 

Safp-oii, extract of, 1412. 

Sagapenura, 1479. „ 

Saintfoin, 5595 ; varieties of, 5596 ; soil for, 5597 ; 
sowing, 5699, after-culture and management of, 
5603 ; taking and using the crop of, 5(i06 ; dura- 
tion of, ^>9; produce of, 5610; nutritive pro. 
ducts of JiSll; saving the seed of, 5612, thresh, 
ingout the seeds of, 5614; produce in seed of, 

, 5616 1 diseases of, 5617. 

Salep plant, culture of the. 6184<. < 

Salesman, agriculKiral, 7748. 

Saline solutions, as a manure, 2308. 

agriculture, page 1213. 

Sfltmau'$ attem^it at a reaping-machine, 2735. 

Salmon, 7584 , enemies of the young, 3889 , fishery 
of, ; in rivers, 785^^wning of, 7850 ; va- 


Wi, fll JWV#, Ta- 

rioits modes of taking, 3895; weirs for, Marshal's 
opinion of, 3900. 

Salmon trout, 785a 
Salop, 1401. 

Salt, as a manure, 9306; good for most animals, 
9(774 ; production of, 3(^9. 

Saits, as part of the food of plants, 1530. 

Su/vt^, Gio , his work on agriculture, page 1991. 

A. D. 1777. 

Sandarach,1457. 

Sandwich iflct, the, 1059. 

opinion on pruning, 3989. 

Sap, 1495t ascent of the 1&39— 1644 ; causes of the, 
1.545*1^ : elaboration of the, 1551 ; perspir- 
ation of, 15 m i of plants, 1475. • , 

Sare&y-de-Sutt^i, bu works on agrlcuUure, page 
. J9i 5, A-IklTea f 

SartJrellif G. B., hli wolk on agriculture, page 

*■' • ( 
Sasfsswre’s experiment rapecting regetabte extract 
as the (bod of plants, 1%. 

Savory, culture ef» 61^ 


Savoy, agriculture of, 3S4 { land in, 855 ; lands of 
the monasteries in, 356; peasantry of, 357 ; four* 
modes of occupying land In, 359 ; land near towns, 
660 i farming land in, 361; occupying land in, 
by grangers and by tacheuvs, 362. 363 ; leases 

S anted to thefimners and grangersin, 3& : pas. 

rage In, 365; public dairies in, 3dd ; sfidep in, 
36X; vineyards in, 368 ; walnut trees in, 369 : 
wain\^ harvest in, 370 ; tobacco in, 373 ; artifictal 
grasses in, 374 j grass lands and water meadowa 
of, 3T5 ; anicultural improvements in, 37b ; salt- 
works of Monbers in, 377. 

Saw, the, 2490. * 

Sawing, 315a • 

Saxony, state of agriculture in, 607 ; culture of the 
vine and silkworm in, 608; the wool of, 609, ge- 
neral rotation of croiw lu, 610; cows of, 611; 
Jacob's opinion of the agriculture of, 613. 

Scales of animals, 1869L 
Scainmony. 1475. 

Scarcement in hedgemaking, arguments for and 
against a, 30(/9. 

Scarifier, Henry's iinproyed, 2673, 

Scarifier or hash, the SiKviai^y, 2716. 

Schejgbld, L , his work on agriculture, page 1920. 

/ A. D. 1809. 

Schonlentcr, M., hU work on agriculture, page 1920. 


Schuster, J., and M. H.iber1c, their work on agncul- 
! ture, page 1220. A. I> 1825. 

Schwertx, N., his work on agriculture, page 1220. 

I A. D. 1825. 


5c£rpus tubcrbsiis, the, of China, 986. 

Scorer, the, 2491, 

Scotland, agriculture of. after the Norman Con- 

, quest, 208, during the thirteenth, fourteenth 
and fifteenth centuries, 213 , in the fifteenth and 
sixteenth centuries, 215 : agriculture of, in the 
sixteenth century, 226 241 , in the seventeenth 
century, 212 ; agriculture in, during the Revolu- 
tion, 770 , first improvement in the roads of, 771 ; 
benefit to the agru ulture of, 772 ; general remarks 
on, 7832. 

Scraper, the, 2464. 

Scraping, 3133. 

Scraping road<i, 3748. 

Scythe, the Hainaiilt, 509. 2479: the great Bra- 
bant, 510 ; the cradle, 2480 ; for reaping gram 
crops, 3179; used in irrigation, 4401. 

Seal, the, 389 i 

Seas, iiiconsiilernble, temperature of, 9351. 

Season fonutting trees whose barks are not made 
use of, 4044 , tor sawing, cutting, or clipping living 
trees, 2156. 

Season, a wet, 9135. 

Seasoning ot tiuiber, 4063 , by steeping, 4064. 

Sea-trout, 7850. 

Sea wall embankment, 4359. 

Sea-water, as a means of irrigation, 4445. 

Sea-weed, use of, 6187. • 

Sea-weeds, as a manure, 9957. 

Sea- wrack grass, 61.95. 

Secretions, unctuous, of the skin, 1875 ; viscous, 
1876. 

Seed, dispersion of, 1619. 

Seed-basket, 9526L 

Seed-com, choice of, 4855. 

Seed farmers, 7729. 

Seed harrow for wet weather, Gray's, 9704. 

Seed sown, returns of, mentioned by the ancients, 
167. 

Seeds of trees, usl of, 4041. 

Selkirkshire, statistics of, 7837. 

Sdnae, M., and the Baron de Ferrussac, their work 
on agriculture, page 1219. A. D. 1896. 

Senna, extract of, 1410. t 

Sensation of plants, 1668. 

Serpent's motiom the, 1903. 1906. 

ScrradiUa, the, 5639. «. 

Serres, Olivier de, his work on agriculture, page 
1214. A. D. 1600. 


Servants, choice of. for tht farmer, 4866 ; the mode 
of hiring at public statutes, 4868; management 
of, 4900. ' 

Servants, female, required in a fhrmery, 4878> 
Serviires, B. dc, his wgrk on agricultiRfe, page 1216L 
A- 'D* 178 a c 

56samum oricntkle, 978. 6097. * 

Setters, 740a ' 

Settlers in the United States, practice of, 1165. 
Sexes of ^ants, 1629L * * 

Shade and slater ftw certain plants, necenlty oi; 
1827. 
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Shaltif double, advantage of, on roadi, 3742. 
Shake* in trm, to remedy, 4031. 

• Shape* whh» indicate a propeniity to fattc 
aooneit, 2031, 

Sheath, the, or land-guard of kxMe stonoa, 4306. 
Sheave* of com, an improved method or settin, 
urm^ 177 ^ method* of drying, 704 
Sheaidng ofT com, 3175 
Shed*, portable, fljr pasture lands, 5838. t 
Sheep, the, 7112 j the common, in a stat 
• 7113; value of, to the Bnti»h fanner, Tm. 
^eem varieties of, 7115; the long-woollecWiiUsh 
711?: the short- woolled, 7118; Uic hornloiu 
breeds, 7119, sheep* best suited to arable lai.d 
7120; the long-woollcd large bleeds, 7121^ Uil 
shorter- woollen varieties, 7126 ; sheep that rangti 
over the mountainous distru'ts of Jlntain, 71Jo 
the Spanish or Merino breed, 7138. 

Sheep, criteria of properties in, of an excellent ram, 
7U2; of a sound healthy sheep, 7143; of agej 
7144; names of the dilfereiit ages and conditioni 
of sheep, 7145. 

Sheep, breeding, 7146 ; season of putting the rams 
to the ewes, 7153 ; perk^l of gesUtion, 7154 : kcc; 
of sheep alter lambing, 71')9 ; ca&tiating lambs, 
7160 j weaning of lambs, 7161. 

Sheep, rearing and management of. 7162; on rich 
grass and arable lands, 7166; treatment of thi 
lainbs^ 7168: selection of the lamb stock, 7170, 
selection of the grown stock, 7172, shearing, 
7173; washing, 7177 ; marking, 7185 ; shortening 
the tails, 7186; rearing and management on 
hilly and mountainous districts, 7190: store farm 
ing, 7192. 

Sheep, folding, 7208. 

Sheep, fattening, 721*1; fattening Iamb*!, 7224. 

Sheen, the Merino breed, 7240; iiitrcMluction , 
7211 ; Dr Harry’s experiments with, “2.12 , shear, 
ing of, 7231 *, proilucc of the wool of, 7236; Lord 
Somerville’s cxiierimcnts with, 72.J7. 

Sheep, anatomy and physiology of, 7219; skeleton 
of, 7241 ; the visceral and soft parts, 7212 ; wool 
of, 7243 

Sheep, diseases of, 7244 ; of lambs, 727.3 
Sheep, the Uerkshtre polled, 7790 , of Berwick- 
shire, 7815; in lluckinghamshire, 7783; of the 
Cape of Gootl Hope, 1127; of the farm of Coldin- 
gen, near Hanover, 600 ; of Dorsetshire*, manage- 
ment of, 7819; of the Hebrides, 78.59; of Hin- 
dusun, 913: the Hungarian, 632; improvement 
of, on the farm at Moegclin, 685 ; in I/eicester- 
shire, 7798; of Pert hi. hi re, 7849; of .Spain, 735; 
management of, 717—742; when first fed on the 
ground with turnips, 237. 

Shepp.sheariiig in Spain, 741. 

Shell-dsh Hshery, 388.3. 

Shell sand, as a manure, 2288. 

Shell slug, the, 7706. 

Shells of aniinaN, 1870. 

Sheltering farm-lands, 4584, 

Sheltering and shaiAng lands, 2217, 2216. 

Shepherd, the, 4876. 

Shetland Isles, statistics of the, 7861. 

SHttriJff John, his work on agriculture, page 1213» 
A. D 1814. 

Shocking of corn, 3175. 

Shoeing of horses In Flanders, 520. 

Shoots, annual, 1569. 

Shorelands, improvement of, 4567. 

Shovel, the, 2446. 

Shovelling, 3124. 

Shro|»$hire, statistics of, 7795. 

Siam, the kingdom of, 949 ; agnculture of the, 950 ; 
soil of the, 951. 

Sickle, for reaping grain crops, 3179. 

Sickiett F. Ch. L., nis work on agriculture, page 
1220. A. D. 1805. • 

Stda /ilisfblia, use of, in China, 982. 

Siebe’s rotatory pump, 4501. 

Siena Leone, description af, 110.5. 

Sfeuvet work* on agriculture, p. 1216. A. D. 1769. 
Sieves, 2523. 

Sifting earth orgravek 3135. 

Sillcla tn animals, ; irx plants, 1504. 

Silk, culture of, in Hungai^, 629. 

Silkworm, th^ 7595; breeding of, ,7596 ^ in the 
south orTrance. 41A . 

Simonde, J. C. L., hi* work on agriculture, xlhge 1221. 
A.D. 1801.. • 

Simp$on, Finder, his works on agriculture, page 
1213. A. D. 1814,181.5. 

Sinclair. Oeegge, T.L.&, F.H.S., Ac. his work on 
kgrictilture, page 1213. 4 , D. 1^4. 


Siwlair^ Right Hon. Sir John, Bart, LL D., gte, 
his works on agriculture, page 1210. A. D. 1790. 
Snic/y, Andr^ Louis £sprit. Ills work on agricu). 

turc, paj^ 1218 A. D. IBOA 
Situation for a landed propnetor** mansion, the most 
desirable, 3506. 

Skeibo farmery, 4169, 

Skin and Kather, reftise of the manufseture* of, at 
a manure, 2251. 

SMn, secretions of the, 1874. 

Skins of aniiiiats, use of the, 2017. , 

Skirting lands, 3210. 

Skrceii plantations, 4585. 

^^^JO aasuincd by animals diihng, 

Sleeping. rooms for single men, 2868. 

Sligo, stitistics of, 7886. • 

Slit method of planting, 3D47. 

Slit.planting, an expedibous mode of, 8953. 

Slugji, 77a5. e 

Sluice, iL 4406. 

Small. James, his work on agricuUuie, page 12101 
A D. 1784, 

Smitk, John, his work on agriculture, page 1207. 

A. D. 1670. 

Sf/tilk^ Rev. John, D. D., his work on agriculture, 
page 1211 A. D. 1798u 

Sfntlht William, his works on agriculture, page 1212. 

A. D. 1806L 

Smiths attempt at a reaping machine, 2736; his 
opinion on irrigation, 4387. 

Smithy, on a large farm, 2869. 

Smoking tobacro, antiquity of, 6124h 
Smut, the, in corS, IwS 6064. 

Smut machine, the, 2796. * 

Snail, the edible, 7618. 

Snails, 7707. , 

Snow, 2J76 ; of great use to the vegetable kingdom, 
2.37/ ; heat produced from, 2324. 

Societicsf agricultural, 7911 ; lately fonned In Bri- 
tain, 800. ' V 

Society of Arts, the, 7913. • 

Society of Improvers 111 the Knowledge of Agricul- 
ture, in Scotl.ind, institution of the, 793. 

Society, state of, as influencing dgnculture, 1270. 

Soda in animals 1928. 

Soderim't Oiovanvettorio, his work on agriculture. 

page 1221. A. D. 1622. ^ 

Soil among trees, culture of, .3980. ^ 

Sod, as influencing agriculture, 1263. 

Soils, exhaustion ot, 1.534; fertility of, restored, 
]j>J5; how distinguished from masses of earth, 

21 Hi classiflc.ation of, 2117; naming the genera 
of, 2118; naming the species of, 2119; table of, 
2120 ; to discover the value of, 2121 ; indicated by 
the plants growing on them, 2122; the qualities 
of, discovered by chemical nnalysis, 2133; the 
qualities of, discovered mechanically and empiri. 
cally, 2137 ; the absorl>cnt powers of, 2145 ; po- 
pular distinctions of, 2157; chemical agency of, 
2169; improvement of, 2162; pulverfsatlon of, 4 
2163; consolidation of, 2172 : aeration or fallow- 
ing of, 2174; alteration of the constituent part* 
of, 2180 , the capacity of, for retaining water, to 
ascertain, 211-4 ; incineratioiyif, 2191; burning of, 
2192 ; water with respect to,T{]99. 

Soils, mixed or secondary, 1743; aquatic, (pf plants, 
1744 ; earthy, of plants, 1747 ; vegcteble, of |dants, 
17.55 

Soils, the most proper, for iiTigation„4S8G ; Smith’s 
opinion respecting, 4387; peaty, 2112; spurluu* 
peaty, 2113, power of vegetables to exhaust, 2219 j 
fn respect to farming lands, 4743 ; retentive, 
mode of ilraining, 4267 ; use of the, to vogeCabJes, 
2145. 2148 ; the constituent parts of, whlcti give 
tenacity, 2149; power of, to absorb water by 
eapdiary attraction, 2152; ixiwer of, to absorb 

water from air, 21.53. 

kilar rays, influence of, on vegetation, 2S2flL 
k)luU, animal, 1957 ; the soft, 1961 ; the havd, 1962. 
iolomon Isles, the, 1052. 
iomersetshire, statistics of, 7820. * 

'rmervil/e. Right Hon. John, Lord, his works on 
agriculture, ]^ge 1211. A. D. 1799. 
tmerville, Robert, his work on agriculturo, page 
1212. A. l3. 1805. 

Soot,*a8 a manure, 2268. 
loapdTs waste, as a manure, 2310. 
outh Amcriba, cUmatq, surface, and toil 122flL 
owing, 3148. 

Jowing of pine seed ih Fla/I^rs, 

^de of the bushman, 1139; the FleinUh, 2445 1 
used in irrigation, 4^ ; the trenching, 51SL 
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Spadonif Paolo, hU works ot^agrlculture, page 1222. 

A. D. 181Q. j, t 

Spain, a^culfure bf, in tbe middle of the 18th cen- 
tury, 714 , during the Idth century, 115 ; climate 
of, 716 i surface of, 717$ soil of. 718; landed pro. 


ural produc 

of common crops In, 733$ live stock o'f the agri. 
culturist in, 734 $ ' sheep of, 733 $ implemenfai of 
agriculture in, 744 ; Ojperations of agriculture in, 
74ji; forests in, 747 ; miurovemcnt of agriculture 
in, 748 $ cause of the decline of agriculture in, 712. 
Spigiiels, 7401. 

Speedy Adam, his works on agriculture, page 1207. 
A. D. 1659. 

Speculators of Midlothian, 7833. 

• Spermaceti, 1948. 
j^litting the roots of trees, 31. 

Sponges, as a manure, 2253 
SpoHTC, a gfiod hygrometer, 2420. 

Spottlswoode, the estate of, an example of successAil 
drainage, 425& 

Spray of trees, uses of the, 4039. 

Springs, artiflclal. 4503. ^ 

Springs on lands, injury done by, 2201. 

Spring latch for gates, 3089. 

Spring, temperature of, influence of, on plants, 1727. 
Spur of rye, 5079. 

Spurry, 5^ $ culture of, in the Netherlands, 482. 
Spurs of animals, 1866. 

SUbIc, the, 2816 l 

Stacey f Rev. HCnry Peter, LL.B , F.L.S., liis work 
on agriculture, page 1211. A. 1800. 

Stack-borer, t^e, 2488. 

Stack-cover, the, 2912. 

Stack-fUnnel, the, 2911. 

Stack-guard, the, 3288. * 

Stack-yard, the, 2906 $ Mitchell’s, 2907, 

Stacking, 

Ikacklng stage, 8289. 

stacking wood for fliol,^&c„ 3207, 3208. 

Statfbrdshire, statistics of, 7796. 

Stag, the, 7370. 

Staircases to cottages, economical mode of forming, 
2895. 

Stake and rice, protecting hedges by, 3017. 

Standing, ill aniinaK 1899. 

Stanley^ RobeA A., l^q , his work on agriculture, 
|)a|e 1213. A. D. 1824. 

Starch, 1400$ plants producing, 1402 $ uses of, 1403. 
Steam-engines, employment ot, in draining, 4277. 
Steaming house, the, 2863. 

•Sti^amiiig machine, on a simple and economical 
plan, 2805. 

Steaming and washing machine, economical, 2804, 
StedtfMny Captain, jus residence in Surinam, 1243. 
Steele^ Andrew, his work on agriculture, page 1213. 
A. IJ. 1826. 

Steelyard, Ruthven’s farmer’s, 2570. . 

Steeping fiai^5905. 

Stnndetl A. fi. von, his work on agriculture, page 
1220. A. D. 1800. 

Steining wells, 4479. 

Stem of herbaceous ntants, structure of the, 1377. 
Stem of plants, anonialies in the, 1597. 

StepheiUj George, his work on agriculture, page 
■ 1214. A, I). 1829. 

SfenAens'a inode of forming and planting the single 
hedge and ditch, 2997. 

Sleuart, Sir Henry, his system of removing large 
trees, 3955 ; his conclusions respecting the influ. 
enee of culture on timber trees, 3973. 

Steveiu and lAdbaUtty their work on agriculture, 
page 1207. A. D. 161& 

Stevenaon*^ opinion on the direction of roads, 3547 $ 

. opinion on the drainage of roads, 3607 $ base of 
roatls, 3627. 

Stevenson, W., Esq , M. A., his work on agriculture, 
page 1212. A. D 1809. 

Steward, under, 7721 $ demesne^ 7722. 

St. Helena, f v 

Stieklebaek IRi^, 3881. 

Stile of Ailing bare, 3109L 
Stiles, 3108. 

Stiifingjleet, Beidamln, his works on agriculture, 
page im A. V 1759. < • 

StamulantH, artlfloial, to the vital principle of 
plants, 1666. . « 

Sirpuii^ plants, ISia , 

SttrilaglMI(^.statiiti^af,78Mi \ 

Stock farmers, 773& * 

Stocking a farm, 482& 

Stocking pastures, 5825. 


live stock of the agri- 


S/o»e, Thomas, his works on agriculture, page 12ia 
A. D. 1785. 

Stone tracks In roads, advantages of, S54(X ' 

Stones, breaking, 3121. 

Stone-breaking machine impelled by steam, 2556. 
Stones, Edgeworth’s mode ofbrcakigg, for roads, 
3656. • r . 

StAie-hewing machine, 2809, 

Stonb on lands, to get rid of, 4518. 

Stoncsalarge, Low's macliine for raising, 2810. 
Stonc^ machine for breaking, for roods, 3659. * 

Stonel; proper siso of, for roads, .3662. 

Stoj^drag tor carriages gplng down hii4 Rapson’s, 

Storax, 1485. « 

, Store farmers, 7736. 

Streams, artincial, 4464. 

Strobile of plants, scales of the, 1356. 

Stubble, as a thatch for ricks, 3187. 

Stubble or dew rake, 2453. 

Stubble-r’Vc, the, 2725. 

Stumming cider.casks, 4132L 
Stumpf^ G., his work on agriculture, page 1220. 
A. D. 1794 

Straw of barley, use of, 511 k 
S traw of corn, uses of the, 4990. 

Straw of rye, manufacture of, into plaits, 5077. 

Straw of wheat, uses of, 5051. , 

Straw, dry, as a manure, 1^38. 

Straw-house, the, 2864. 

Straw-rope making, 3184. 

Straw-ropc twister, 2469. 

Straw-y.ird, the, 2*113. 

Strwklandy G , Esq , his work on agriculture, page 
1211 A. D 1829. 

•Structures, agricultural, of the Mexicans, 1185. 
Styrax, 14Sa 

Subsoil, relatively to the choice of a Ann, 4760. 
SuccesMon, natural, of trees, 3918. 

SuckoWf (i Adg , his work on agriculture, page 
1219 A D 1775. 

Suction, mode of adhesion by, in some animals, 1896. 
Suflbeation of {slants, 1707. 

Suffolk punch, the, 6242. 

Suffbik, statistics of, 7787. 

Sugar, 1398 $ utility of, 1399$ culture of, among the 
Moors, 711; in animals, 1946; fVom the beet 
root, manufacture of, m the Netherlands, 476. 
Sugar-cane, culture of, in Jamaica, 1212 ; in Ma. 
laga, 729 ; management of, in Egypt, 1062 ; the, 
in Hindustan, B95. 

Sugar plantation, buildings required for a, 1204; 

live stock of A, 1209. 

Sulphate of iron, as a manure, 2300. 

Sulphate of jtotassa, as a manure, 2307. 

Suliihur in animals, 1923. 

Sumatra, description of, 102! : live stock of, 1027. ' 
Summer .rallowiiig in Scollalicf, when first practised, 
794. 

Summer, temperature of $ influence of, on plants, 
1728. 

Sunflower, the, as an oil plant, 6100. 

g Sutherland, statistics of, 7B56. 
iiiface, character of, in regard to farming lands, 
4769. 

Surface, general, of land estates, to portray, 3351. 
Surfaces, grassy, formation of, .5714. 

Surface-gu tiers made by cart wheels, 4301. 

Surfaces, primitive, affeotiug plants, 1741. 

Surgeon, veterinary, 7755. 

Surinam, climate, surface, and soil of, 1242 : pro- 
ducts of, 1243. f 
Surrey, statistics of, 7778. 

Sussex, statistics of, 7779. 

Swan, the mute or tame, 7518; other species, 7519 ; 

rearing, 7520$ feathers apd down, 7.521. 

SwaynCf O., A. M., his work on agriculture, page 
1210. A. D. 1790. 

Sweat of animals, 1877. 

Sweden, state of agricTilture in, 686 ; climate of, 
687$ surface of, 688; soil of the valleys of, 690; 
landed property of, 691 $ <iCottages of, 692; the 
fence in general use. 691 ; agricultural products 
oiy 695 ; live stock of the fanner in, 702$ imple- 
menta and operations of agriculture in, IQS $ fo- 
rests 6f, 705 $ the chase in, 706 $ improvement of 
the agriculture of, 70& - 
Sweeping, 3134. , 

Swe^ing roads, ^r750. * 

Sweepings of houses, as a ihanure, 2267 
Swimming, the action of^ 1908. « * 

l^winbowme^ R., his work on agrloiUfUre, page 121 A 
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Swine, abhprrenee of. In the western counties of 
Scotland, 

^winc, 7274 j Common ho^, 7274 ; wild boar, 727« 
Swino, varictiPH ut’ihe common hog*^ tbo European 
728 rbe Chinese, 72^4,- the Berkshire breed 
7286; the l^ampshire breed, 7287; the Shropafnn 
breed, 728^; the Ctioucestershirc breed, 7‘^S^ j ibi 
llerefordshlre breed, 72iK>, the Rudf^ick 
72‘»1 i the large sMtted Woburn, 7292; the Wilt 
shire breed, 7298; the Yorkshire breediP 7294, 
•the Northamptonshire breed, 7295 ; the Leicester, 
shire breed, /29fii the Lincolnshire breed,*7297 j 
the Norfolk breed, 729fe the Suffblk broe<f,72!<9 , 
the swing.taiiod breeii, 7302 : the Highland breed, 
7304; the old Irish breed, 7^. 

Swine, breeding and rearing of, 7306. 

Swine, fattening of, 7Jl.'i ; curing or pickling ol 
pork ; 7322 ; curing of btmon, 7lSJ4. 

Swine, diseases of, 7Jw9. 

Swine of rcrthshire, 7849; of Hindustan, 915; ol 
Hungary, fk}5 ; wild, of Paraguay, 1231. 
Swilzerlaiui, agriculture in, 326; landed property 
in, 329 J valleys of the Alps of, 3i3o ; eboulerttetu 
ot; .‘Wl ; Mont Grenier; in ,• 333 ; avalanches 
of, 3J4; glaciers of, 335; cottages of, 3.>6; 
villages of, 3i7 J the vine in, 3>8; fruit trees 
of, 3.‘»9; wocmIs and forests of, 340; timber, 
.‘141 ; the chamois goats of, 342; pastures am 
mowing grounds of, 343; cows, goats, and sheep 
of, 344 i cheeses of, 346 ; Schabziegcr cheese of, 
347; Gru>tre cheese of, 348; cwc.niilk, chce.'ie 
of, 349; agricultural establishment at Hofwylin. 
350. 

System, the circulating, in animals, 1970. 

T. 

Tabic of cider apples of established reputation, 
4089. 

Tacambac, 1459. 

Tail dram, 4414. 

'i'allow, 1951 ; of Croton, 1451. 

Tallow-trce of China, 976. 

I’amoncss, a proper, desirable in live stock, 2028. 
Tkiniis elephantipes, 1137. 

Tannin, description of, 1419 ; utility of, 1420. 

'i’ar, 14^. 

Tafr//o, Camillo, his works on agriculture, page 
1221. A. D. 177i 

Tarin, .5257 ; varieties of, 59.58 ; soil for, ,5262 ; sow- 
lug, .5264 ; after-culture of, 5270 , reaping for soil- 
ing, 5271; produce of, 5274 ; application of, .5276 ; 
diseahcs of, 5279. 

Tfitfiioni^ Luigi, his works on agriculture, page 
1221. A. I). 1802. 

Taitary, Independent, extent of, 878 ; climate of, 
879 ; surface of, 880 ; soil of, 881 ; produce of, 882. 
Taitary, Chinese, agriculture of, 1013. 

Tothamt William, tiis works, on agriculture, page 
1211. A. 1). 179a • 

Taxci, and other burdens, 4802. 

Taxonomy, 1301. 

Tea diitncls of China, 968. 

Tea plant, culture of the, in China, 969 : gathering 
of the leaves of the, 970 ; curing of the Icmvcs of 
the, 971 ; the ditferent sorts of, 972 ; the more se- 
lect sorts of, 973; substitutes for the, 974; the 
oil-tieanng, 975. 

Teasel, the, 5935 ; varieties of, 5036 ; soils for^ 5937 ; 
sowing, 5938 ; aftcr-culture of, 5940 ; taking the 
crop of, 5242 ; produce of, 5945 ; use of, 5946 ; to 
save seed of, 5947 ; injuries to#^hjch it is liable, 
5948. 

TViford’s directions for repairing roads, 3774 j opi- 
nion on wheels proiier for roads, 3731 ; opinion of 
the width of roads, 35^ ; side-drains for roads, 
S608 ; road fences, 3619 ; base of roads, 3627. 
Temperature as aflbeting the distribution of plants, 
1725 ; variations in the, 2350 ; as influencing agrU 
culture, 1259 ; of a countryrrulcs for deternMning, 
1730; eflFbcts of, on the distribution of animals, 
2004 ; in the three a^es, the most remarkable 
ciFcumatances respecting, 173L 
Tenancy, different species of, *4672. 

Tenants, management of, 4665; proper treatment 
or.46fl6. . • • 

Tench, 7575 ; stocking with,*7S7d 
Tendrils of plan^, 1315. 

Tenure on whieh lands are held for farming, 4786. 
Terms, technical, of science^ use of, 1293. 

Terra del Fuego, 4246. 

Terra Firma, Almate, surfiice, solL and produc- 
tions of, 1&7, • , ^ 


j Terrace, cultivation of the Chinese, 1009. 

I Terrier, 7'>9fi. * , • 

Henri Alexandre, his works Oft agriculture, 
page 1217 A. D 1791. 
festu of plants, k34L 
TestiiriinkrU olephiotipes, 1137. 
let tiering rattle on clover crops, 5560. 
leviotrlafe. 8ee Roxburghshire, 7836. 

Tei^ures, the flhrous, of animals, 1958 ; the cellular^ 
of animals, 1{A.>9; the pulpy, of animals^ 1960 
TAaer, Alb , his works on agriculture, page 1220. 
A- D. 17i)8i 

Thatch, applieatiou of, to stacks, 3186. * 

Thatching, 3185. 

Thatching hay and corn stacks in England, SI 88 1 
the roofs of buildings, 3189 ; with reed, 3190. ( 

Thatcliing-knife, the, 2487. 

Thert'ss, 'I'hdr., Iiis work on agriculture, page 1220, 
A-D. 180& * 

Theimometer, use of the, 2431, 

Thermometers, scales of the diffli'rent, 2432. 

Thessaly, agnrultural rircumstances of, 757. 
'J'hessaly, the plain of, 757. 

Thibet, riimate of, 1014; surface of, lOlSj agricul- 
ture of, 1017 ; animals of, 1018 ; architecture of^ 
1019. 

his work on agriculture, page 121.5. A. D. 

TAiri-Vt 1\ J , Ids work on agriculture, page 1218L 
A. D. 1822. 

Thinnmgjjut plantations, 4009 ; the proper season 

Tliiiiniiig plants, .3141. 

Tlimmngs of trees, use of, 4040. • 

Thirst, the cause of, 1965. 

Thistle-drawers, 2467 

Thistle extiriMitor, l{akci!*s, 246R 

Tliistle-Jioo, the, 2676. 

Thmin, ^L Andre, his work on agriculture, page 
1218. A. 1). 1812. t 

Thotnson, Hev Jolin, D.IX^his work on agricul- 
ture, page 12] 1. A. 1). 1800. 

Thread plants, 5993. 

Threshing by the flail, 3198. • 

Threshing floor, 2849; in Gloucestershire, 2850; 
boarded, 28.51 ; eartlien, 2852; of brick, S^; of 
wood, 28.54 

Threshing machine, first notice ofone,*795t the 
2775 ; socimd attempt at a, 2776 ; third atU . 
at a, 2777; Meikle’s two-horse, 2789; Meikle’a 
w ater, Ac., 2788 2791 ; Weir’s portable two-horse 
power, 2793 ; ILcster’s portable, 2794 ; Forrest’s 
jiortable, 2795; tiie hand, 2o46; a locomotive 
steam, 2548 ; of a peculiar construction, erected 
by Stirling Howmuir, 7850; iwrtable, 2792. 
Threshing and prraaratory maqpines, 2773; im- 
provements on, 2779: advantages of, 2782. 
Tnreshing.mill barn, the, 2855. 

Thrc.diiiig wheat, 5044. 

Thunder, cause ot, 2390 ; season of, 23^. 

Thunder rloiuls, 2.i05. * 

Thunderbolts, 2.i94. 

Tbvme, culture of, 6180. 

77554, Thomas, liis work on agriculture, page 1212, 
A. 1). 1808 • 

Tmhc. William, Esq , his work on agriculture, 
page 1211. A 1). 1802. 

Tillage, Chinese, object of, 997. 

Ttlh t, du, his woik on agriculture, pag^ 1215. A. D. 
1755. 

Timber, price of, 4077. 

Timber surveyor and valuer, 77SL ^ 

Timber trees, the most useful, of temperate and 
warm climates, 1793. • 

Timber trees, the usual modes of disposing, 4078. 
I'imber, valuation of, 4069. «* 

Time-book, the, 3382. 

Tipperary, statistics of, 7878. 

Tithes, 4798; in Ireland, 84a 
Tobacco, species of, cultivated. 6123 ; annual Miea 
of, 6130; species gnd varieties uft6^1 ; soil for, 
6132 i dimato for, 6133 ; culture of, 6134 j su^er 
maiiMerocnt of, 6141; curing prooem of, 6l«j 
suggestions respecting, 6144; produce of, 6146; 
saving the seed of, 6147 ; value of, as on agricul- 
tural ^rop, ^148; diseases and enemies of, 6152; 
manuAicture o£, 6154 ; of the Cape of Good Hope, 
1124 ; in Hindustan, 

/okay, preparation of, 627. 

Tcilard, Claude, his work on a^iouitui^,j/isia 1218. 
it. D. 1805. 

'oll-gatcs, improved, 3276 
'oil- house at Edge ware, 3726 
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Tomato, id Sicily, 319 * 

Tonquin, descAptlbn of, 955 
Tool home, the, £8G& 

Tools for borlDg, Good*s, 2507 
ToolS| essential, of agriculture, 2415 
Tom of treos, stunted, cause of, 403 1 withered or 
Mcayed, cause of, dOM ^ 

Torpidity of ammalsv SOO& 

Tortoise, Hie comnK^7593, tlie mud, 7593,ctbe 
latul, of Hungary, 637 

Towers for watching in used by the Mexicans, 486. 
Town, fonhhig the plan of a, 3849 

his works on agriculture, page 1222. A D 
1809 rffc ^ 

Tradesman's yard, 2915 

0 rraflquillity necessary for domestic animals, 2079 
i ransfer of landed property, 3455. 
rransplantm^ 3144. 

7) ^**^*^1^ ^ agriculture, page 1220 

Treatise concerning the manner of fallowing 
ground, &c Anon page 1207 A D 1724. 

1 realise on Milk Anon page 1213 A D 1825 
1 realise on Husbandry, the first 1 nglish, 219 
Trees, the beauty of, 3^, the best mode of cut. 
ting, 4046, culture of the soil among, 3980 , large, 
the transplantation of, 3954 , mixture of, in plant- 
ations, natural succession of, <^18, the 

ordinary products of, 4038 , placed round ponds, 
clfoct of, 4476 , suitable for difftrent soils, 3919, 
for different climates, 3920 , treatment of wounds 
and casualties in, 4028 
Trefoil, the bird a foot, 5637 
Trench, 4412 * 

Trench drain, 441J 
TOenching, 3126 
Trenthain estates, the, 779»1 

7> immer, Joshua Kirhv, his work on agriculture, 
page, 121\ A D 1829 «. 

Tmii, harboursot, 7841 
Trout, the, 7583 
Tripoli, description of, 1003 
TfO/Acr, his work on agriculture, page 1216. A D 
X77A 

Truck, the, 2543L 
Trunk, o, 4407 
Trunk of a plmit, 1308 
TrU|«ing straw or hay, 3196 
Tube, flexible, tor caUle, 2*131 
Tubers, ecHblc, of China, 984 
lubes of plants 1380, large, 1381, simple, 1382, 
porous, 1183, spiral, 1^84, false spiral, 1385, 
mixed, 118b , small, 1387 

2Wf, Jethro, agneultural improvement introduced 
by, 777 , nis works on agriculture, page 1208 
A D 1731 r 

7b// s system of husbandry, 778—785 
7 unis, agriculture of, 1094 
1 unnels across a road, o614 
^^n'lSolf agriculture, page 122Z 

TutbtllVt louis Francois Henri dc Monon, his 
works on agriculture, page 1215 AD 1700 
Turbot fishery, 3878. 

Turt draining, the Cheshire mode of, 4298L 
Turt krpfe, the, used in irrigation, 4397 

1 iirf spade, the, 2447 , used in irrigation, 4394 
Turkey, the, t86 , in a state of nature, 7487 , va 

rietics of, 7488, breeding, 7489, fattening, 7491, 
feathers, 7492 

Turkey, Asiatic, 860 . plants and animals of, 862. 
Turkey, Curopcaie climate and seasons of, 751 , the 
fMHiresC agrieultiire in, 761 
1 urklsh empire, the, 7 0. 

Turn of water, a, 4422 

^incr, Nicholas, his work on agricu ture, page 
1210 A D 1784 
Turnip, the bwedish, 5409 
IHirnip chopper, 2572. 

Turnip dnILthe Improved Northumberland, 2687 , 
Frenth's, V688 , the Nonliumberland one row, 
9^, Weir's manuring one row, 2890 

fhrm of 500 acres, anomalous design for a, 

Ti^ipJioelng, 3265L 

Turnip net, the; 7599 * < 

roller, the hand, 2579 c 

TuiSv 8.5373, drilling, ^6, in Northumberland, 
7«kt Ajirariebes of, 63|7, introduction of, 2^^ 


rtorinJiSsO rpfoduce'' pfT^^r raising 


the seed oi; dtaeafct and lidunes of, 

5431 

Turnips, giowinff wild, in Loughnadorb, 7853 , hoe- 
log of, in HorthuiBOeilana, 7809, in Surrey, 
7778. 


Turnip sheer, 2571 •> 

Ti^nip tray, the, 2529 » ' 

TuscMaji SMimondi's jacture of the agriculture of, 
27 o , climate of, 977 , soil of, 978{ irngation, 279, 
plainTof, enclosed, 280 , anhlc lands of the plains 
of, ffll } rotation of crops in the plafii of, 282*, 
cattle In the plains of, 283, farm nouses of the 
plain of, 284 , formers of the plaint of, 285 , cuU 
ture of the hills and declivities of, 28^soll of the 
hills of, 287 , cultuib of the olive in, 289 , culture 
» of the vine on the hills of, 290 , the potato in, 
291 , the hill farmers of, 2Sfi ; culture of the 
mountains o4 293 , management of sheep in the 
mountains or, 294 , forests on the ntounUlns of, 
295^ the mountain farmers of, 29& 

Tusser, ihomas, his works on agriculture, page 
I206L A D 1M7 


7\vattt/ey, J , his work on agriculture, inge 1210 
A Dal784 

Tweeddale See Pceblcsshi e, 7838 
I wisting crook, 2469 
Tyrone, statistics of, 7890 


U 

Underletting of lands in Ireland, a great evil, 847 
Under steward, 41)39 

United States, climate of the, 1156 , seasons of tbe, 
1157, suridce of the, 11^, soil ot the, 1159, 
landed property of the, 1 160 , mode of dividing 
, and selling lands in the, 1161 , price of land in the, 
11G2, ‘ignculture of the, 1163, political circum 
stances of the, 1167 agncnlturar products of the, 
1168 , live stock of the, 1169 , civil circumstances 
of the, unfavourable to emigration, 1172 , want of 
servants in the, 1173, as a country for a British 
emigrant, 1174 
Urea, m animals, 1945 
Unnanum, the, 2905 
Urine, as a manure, ^4 
Utensils, the essential agricultural, 2516L 
Utensils, the principal agricultural, 2522, 

Utrielts of plants, 1379 


V 

Valerian, the common, culture of, 6181 
VafUe, Alexandre, his work on agriculture, page 
1221 A D 1803. 

Valuation of landed property, 3406 
Valuat on of timber, 406^ 

Valuation of work done, to estimate, 3324, of labour 
and materials, 3325 , of malpnals alone, 3326 , of 
live stock, 3327, of buildings, 3328, orchards, 

a grounds, , 3329, of young pUntations, 
, of saleable trees, 3331 , of fields for rent, 
3312 , of a tam for reu4 5^ » of leases, 3^ , of 
fVeehold landed property. 3340 { Of estates, 3.342, 
of mines and minerals, 394& 

Fancouver, Charles, his works on agncultureu page 
1212 A D 1807 

Van Dieman's Land, general description of, 1044 , 
surface of, 1045, soli of, 1046, animals and ve 
getables of, 1047 , the agricultural faculties of, 
1048, great advantages of, 1049, the system of 
fanning In, lOoO, os a country for onugrants, 
1036. 1051 
Vapour, 2355 

Farenw, de FetiiUe, F C , his works on agriculture, 
page 1216. A D 1788 * 

Varieties of \ egetM>Ie8, to form new, 183SL 
Farlo, C , Esq , hit work on agriculture, page 1209 
A D 1772. 

t atigkan, Rowland, his work on agriculture^ page 
1987 A D 1610 

Vegetable culture, the whole art of, 1835. 
Vegetables, as distlniiuishcd foom animals, 1991 , 
the colouring matter in, 1414, physical distribittion 
of, 1T24 , increase In the magnitude of, bow to be 
obtained, 1830 , to increase the number and mag. 
nitufle of particular pai*.a of, 1831 1 to form neiv 
varieties ot, 1839 , to prqiagate aVip preserve frim 
d^ncracy, 1833 , preservation for future uio» 

Vegetable kingdom, divisions the. 19S6. 

VegeUble 1011417^ 



CTITEIl^L INDEX. 


1S%5 


VegetalUM, biJIueae^of tlie Mtmd of, on man, 1775 
« territorial limitti to, 17i^ 

Vermin injttrioiu to CretoM^ destroy, 4037. 
f'ef'mugfOer^ Sir C., Ikis work on agriculture, page 
1307. A. D. 1642.. 

Village, establishment oi a, 3848 } torming the phin 
of dk 38480 ^ 

ViUenfHve, Baron Plcot de la, his work cm agncul. 

tore, page 1218.*A. IX 1819. 

Vine, culture of, in the 16th century, 83P; eicud. 
* ation of sap in the, 1700 ; held culture ctf, when 
first Introdueed to Britain, 209: at theupe of 
Good Hope, 1120 ; ciVturc o£ in Hungary, &7 : 
in Madeira, lH9i in Spain, m 

his work on i^riculture, page 1214. 

Vineyards of the Jews, 21. 

Virtues of plants, changed by cultivation, 1620. 
Vitality of vegetablei, 1656, 

Vit^llus of plants, 1345. * 

Vitruk, as a manure. 2300. 

yoekt, Baron von, his work on agriculture, page 
12^ A.D.1824. 


W. 

Waggons, 3763 ; of the Cape of Good Hope, 1132 ; 
of Germany, 557 ; the Gloucestershire, 27(17 ; the 
Berkshire, 2768-, the Norfolk cart and, ^60; 
RockI’s (latent, 2770} Gordon’s onc-horso, 2771- 
Wagner^ J. Ph., liu work on agriculture, page 1220. 
A D. 1828. 

Wain, the, of Cornwall, 7825. 

WaistetL Charles, Esq., his work 
page 1213. A. D. 1826. 

IVatstelVA arrangement of farm buildings, 2921 ^ 
materials and construction of, 294.1. • 

Waistetyh cottages for labourers, 2881 
Walker^ W , his work on agriculture, page 1213. 
A D. 1813. 


WaJt-tree, the* 977. • 

Waypane, 441& * 

Wealds, improvement of, 4528. 

Wear, a, 4405. 

WcMLsel, the, 7629. 

Weather, study of the, 2599} natural data for the 
study of the, 2401 ; influence of the moon hn this 
2402; artificial data for the study of th^ 2407; 
Itudy of, from precciient, 243IIL 
Welx raucous of animals, 1846 ; musmihir, 1848 : 

cellular, 1849. > 

Weber. F, Rd., his work on agriculture} page 122IX 
A D. I803w m 

Wedges, 249a , 

Wcjcdiiig, 3140. 

Weedtng.pinrers, 2467, ^ 

Weeding.tools, 2465. • 

Weeds, mowing of, 3170. 

Weeds, relative. 6108 ; absolute, 6199^ destruction 
of, 6200: Holdich’s classification of, 62^. 
WeidenkeUer, hii work on agriculture, page 1220. 

A. I>. 1825. 

Weighing.cage, SS6& 

Weighing-machine for sacks. 2568. 



Well.digging, 4478. 

W^Uhggiiig combined with boring, example of, 

Wells, 4477 : operation of making, lu Persia, 876 : 

, Artesi.in, 7778. 
on agriculture, J West Lothian, statistics of, 7815 • 

Wti/ern, C. C'. Esq , M. P., his work on agnculturo, * 
. .. page 121.3. A. D 1824. 

Westmeath, statistics of, 7873. 

Westmoreland^ sCatUtlcs of, 7811. 

Bci/o»,^ii Richard, his work on agrieulture, page 
1207. A D 1645. - 


ioi4ji 1/ iort:;* 

Walker'% opinion of the width of roads, .3596, side Wetness of land, origin of the, 42Sfi\ 
drains for roads, 3608 j road fences J618. Wexford, statistics of, 7866! 


W^alking, the action of, in animals, 1900. 

Wall, the earthen, embankment, 4339. 

Wallachia, agriculture of, 759. 

Wdilfiower, the, 5636, 

Walls, 3056 : of dry stone, 3057 ; of round or land, 
stones, .3058 ; of quarried stones, 3059 ; the Gallo, 
way, 3060; of atone and lime, 3061 5 of stone and 
clay, 30(>J ; of dry stone, lipped witli lime, 30(>4 ; 
of dry stone, lipped and harled, 3065; of dry 
stone, pinne<l and narled, .30(56 ; of drybtonc, ‘MTJ ; 
of brick, 3T68 ; frame, .3069 } of turf, .WO ; of 
stone and tur/, 3071; of mud, 3072; of rammed 
earth, 3073; of stamped earth, 3074; of brick, 
built cottage.s, economical mode of constructing, 
289.5 , heat produced by, 232 J. 

W'alnut trees, where serviceable, 4102. 

War(iing lands, 2207. 4450; thcoiy of, 4451 ; effect 
of, 44^; method of executing, 4454; season tor, 
44.56 J cx(K!nsc of, *4457. 

Warwickshire, statistics of, 7797. 

Washing machine, economical, 2804. 

Washington, Gen. George, his works on agricultiiri^ 
page f211. A. D. 1800. 

Waste lands, improvement of, 4512. 

Wastes, woody, improvement of, 4528. 

W’atrr, artificial means of procuring. 4463 ; as the 
food of plants, 1522 ; cisterns for, the best, 4.511 ; 
for common puriioses, to obtain, 4^ ; composition 
of, 23.30 ; necessary to vegetation, 2^1 : exists in 
the atmosphere, 2334 ; the ^'composition of, by 
plants, 1560; enbet of, on rdids, 3579; influence 
ot the qualities of, on plants, 1739 ; mode of cool, 
ing during harvest, &c. in Spain, 746 ; proper lor 
domestic animals, 2^7 1 proximlto of, necessary 
for a good situation, 3bl2 ; raising from deep wells, 
4499; an Ingcniqus mode of, 4^; stagnant, in. 
iurious to all useuU plants, 2^ ; on land, 44%. 

Waterford, statistics of, 78P(i. 

Watering barrel, S153. 

Watering lands, advantages of, 4389 ; by machinery, 
4444w • 

Watering, the mode of, natoral to vegetables, 1738. 

Watering plants, 3147, ^ 

Watering roads. 3752. 


Water mes^w. expensen of making a, 4432; con. pam 1220. A. D 1826. 
stnicl5ottof;4437. • Woad;5963;, 


Wheat fly, Ifie, 5060. 

Wheat, Irostcit, 4999; history* and uses of, 5001. 
5050; soil best adapted for, 5014; manures best 
calculated for, 5021 ; climate required Ibr. 5024 ; 
sowing, 5025 ; aftcr.euUurc of, 5035 ; harveeting, 
5041 : produce of, 5047 : disease# of, 5063: cUl. 
tivation oil in Egypt, 1079 ; insects injuridis t<^ 
7661 ; m Madeira, 1150 : uses of the straw of, 
5051 : summer, culture or.50(uF: produce of, .3068. 
Wheelbarrow, the, 2.339; the Normandy, 2542; 

used in irrigation, 4398. 

W’^hcehng, 3118. 

Wheels ot carts, 2746 ; Jones’s improved iron, S750; 
effbets of the leverage of, on roads, 3574; of the 
pldugh, on placing, 2b35 ; th^size of, most proper 
tor roads, ;>730. 

"Wheel-tracks of stone, Stevenson’s, 5702, 

Whin, the, 5C21» ; culture of, 56%. 

Whim, the, m Peeblesshire, improvcJicnt of, 783^ 
W'hippmg out grain, .4202. 

WicKeUg.ac, the, 310-4. 

W’lcklow, statistics of, 7865. 

Wtegand, J., his work on agriculture, p.'ige J219. 
A. D, 1762. 

Wight, Andrew, liis work on agriculture, page 1209. 
A. D. 1778. 

Wigtonshire, statistics of, 7840. 

Wiidmoor estate of I/ord Staflbrd, 7795 
WiUutms, T. W., his work on agriculture, page 
1213. A. D. 1819. 

Wtlhamson^ C'apt Thomas, his work on agriculture, 
page 1212. A. D. 1810. 

Wiltshire, statistics of, 78ia 
Wind, 2J80; prevailing near Glasgow, 2381; pra- 
vaihng in Ireland, 2<>83; causes of, 2384; oneci 
of, on roads, 3580. 

W^innowing machine, the, 2545. 

Wimtiup, M., his work on agriculture, 790dL 
Winter, George, his work on agriculture, page 1210. 

A. D. 1787, • 

Wire worm, the, 7684. 

Withers, William, junior, Esq , his work on agH. 

culture, page 12 1 J A. D. Ibm 
Wittmann #nd Dertf^aex, their work on agrkultute. 


Water»mllls^ttie most eligible kinds of, 3841. 
Water-tablin)| of hedges, %] A 
Water.wheel, the Stianish, 744 ; the Persian, 

Wax of myrtKri4S. 

Wax, vegetabl^l4i6; propenie^f, 1447r 


roao, oyio ;^variety of, .5964 ; soil for, 8965 ; sow. 
. I ing, 5968; after-culture of. 5970; gatharingthe 

I crops of, .5971 ; produce, of, 5973 5975 j 
1 . 2205. li saving seed of, 5976 ; dli Mes of, S&fiThAtiuo cL 
^ in Flanders, 490. • 

Woburn grasses, experiments on the, 5721. 
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WopAuhei, M • miWe» S94& SS& 
WDoa.fermer9,C7Sl^ * 

Woodlands, ^908. . 

. Woodman. 7715 ' 

^ \VoofU of the Mexicans, 1187. • 

Woody fibre, the, 1493 

Woorof ardmals, 1852, 1851 

Wool, exportation of^ftoin Britain, 784^ 

Wool of Si^ny, 009 a 

WooUshears, 2485 
WorcCsteritejim, statistics of, 7792 
Work, quavR^ of which ought to be performed In 
a given time, to estimate, 3321 
Wpekmenj^vantage of orderly eoqduct In. 33091 
fVotlidgt, John, bis work on agnculture, page 1207. 


. 1609 

Systhma A^lculthne, 254 

Worm-hke animals Injurious to agnculture, 7704 ; 
of the slug^nd, 7705, the shell slug, 7706, snails, 

* Wormwood, culture of, 6180 

igAt, Sir James, Bart., his work on agriculture, 
page 1211 A D 1796 

Wrttthtt Rev Thomas, hu works on agriculture, 
page 12ia A U. 1789. 

Wurtemberglscher Correspondenz des Landwirth. 
schaft Vereina Anon page 1220 A D 182J. 


Yams used Instead of bread, 7850. 

Yarrow, the, 5^2. 
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SUPPLEMENT. 


9789 a and 7790 a. Threshing machifies. One of the most complete in Englapd 
has been erected at the Duke of GloucesUr's farmery at Bagshot Park ; for the Allowing 
desmption and drawings of which we are indebted to Mr. Anderson, an experienced 
agricultural engineer. This machine thre^cb tlie corn, Immniels barley, winnows, sifts, 
and cleans com, grinds it into flour, cuts the straw into cliaif, and grinds bones for 
manure ; and any one of these operations can be performed without the otlser. The 
different parts of this apparatus arc chiefly taken from machines already in existence, 
but rome also are origin^. It may be mentioned as a singular and melancholy sign of 
the times, that the parties yvlio have tlie cliief merit are afraid of giving their names to 
the^ public, ^le agriculturists of a future and, wc trust, no distant day will hardly 
believe it possible that the destruction of threshing machines should have been popular 
in England in ISSO. It is worthy of notice as an argument in favour of the difluaion 
of knowledge among the labouring classes, that, so far from threshing machines being 
destroyed in Scotland, they are so much in repute among the labourers of that country, 
that a farmer who is without one is obliged to pay higher wages to his servants. This 
fact is well autlienticated by, a correspondent in the Eroniiwfrnewspaper of February 13, 
1831. See the examination of Joseph Forster in No. 1. of 2’Ae ^Forking J^rnis Com^ 
panion, and also in Mectu Mag. vol. xiv. 323. ^ 

The mechanical part of the machinery wks executed and erected chiefly by Mr. George 
Miller, now residing near Bagshot. JFtg. J 139. is partly a section, and partfey a side 
view j Jig. 1140. is partly a cross section, and partly an end view; andj^'. 1 Wl. is partly' 
a vertical section, and partly a vertical profile. The same letters are applied to the same 
parts in all tlie figures. • 

Description of the machinery. {Jigs. 1139. 1140. 1141.) a is an overshbt water wheel 
15 feet diameter, which makes from six to eight revolutions per minute according to the 
supply of w'ater ; on the arms of the water w heel is fixed a bevel wheel 6 of 128 cogs 
(seven feet four inches diameter), working into tlie pinion c of 26 cogs (twenty inches 
diameter), on the upright shaft d . these wheels are below the ground floor, and entirely 
hid from the view. 

On the shafl; d arc two driving wheels g and f: g is a spur wheel of 119 cogs (six 
feet two inches diameter), driving the pinion e of 22 cogs (14 inches diameter) on the 
shafl h, which leads to the floor above, and turns the upper millstone ; ^ is a mitre 
wheel of 40 togs (two feet diameter), working iflto two wheels i and h of the same 
dimensions. 

On the same shaft as the mitre wheel » is a s*pur wheel I of 200 cogs (six feet eight 
inches diameter) working into the threshing machine drum pinion m of 20 cofjk (eleven 
inches diameter) ; the spur wheel / also drives a wdieel n of .39 cogs (22 inches 
diameter), on the same axis of which is a sm&ll wheel oof 26 cogs (ten inches diametci), 
working into the wheel ^ of 121 cogs (three feet four inches diameter),* on the axis of 
the first rake or shaker ; the wheel p gives motion to the intermediate wheel ^ of 72^ 
cogs (two feet diameter), which works into the second shaker wheel of the same 
dimensions as the fij^t shaker wheel p. . . . ' 

On the spindle on which the wheel n is mounted is a small sliifting pinion r of 1 7 
cogs (seven inches diameter)! working into tlie faced wheel s, on which arc two rows of 
cogs, one of 20 and the other of 30 cogs each. On the same axis as the faced whe^l s 
is a bevel wheel t of 20 cogs (<dght inches diameter), working into the wheels u and v 
of 40 cogs (sixteen inches diameter), on the lower feeding roller spindle ; these two 
wheels are not fixed on the spindle, but revolve freely on turned parts of tJie shaft, and 
give motion to it by means of the clutch and handle w. When the machine is at work 
the clutch is in thewheef v, giving to the feeding rollers the required motion ; should It 
be necessary to stop the rollers, the handle w is moved from the feeding boarG, and the 
clutch disengaged from the wheel v. Should the handle be moved farther from the 
feeding board, the clutchis thrown into the wheel u, and the rollers turn the reverw way. 

TUktf winnomng machine under shakers is driven by’a sheave on the drum axis, and 
a rope leading to a sbeave on the fhnner spindle ; t6 dres^ the groin thoroughly, it is 
conveyed ftoi^this machine, and passes through two winnowing machines, one ulbced 
above the other; this is effected by means of. a canvass cloth on w>jch are^>mps of 
wood half anjhd! in thickness; the cloth revolves on two rollers, and is set in motion 
by a rope leadin|f from afsl^eawe on the shaft t to a sheave on the upper roller spindle. 


lA ^ ^ tP IjaTe a steady and tmifoiin mo^nlL fo^prodnee the best 

pCMii^ sanqi^leV^ram a vumowni^ maehinei artd as the velocity of <ibe threshing machine , 
if subject to wy» fium irregular feedmg and other causes, the winnowing or dressing 
mpchi^es are set in motion by a a m a H water-wheel 9 , five feet dtamelfiv on the axis of 

1159 «* 



wbidt is a bev<d whed twenty indfes in aiameter, working into a pinion on an inclined 
•haft ^ On the upper end of the shaft y is a bevel wbcm work^ into a puiion, on the 
BxisOf whidi is another bevel wheel giving motion to the shaft wtodi turns the ftnncrs 
hy aseens ef stnaU mitre wheels. ^ 

f mkd ektff-'euttmg mwhine are driven hy the mftre wheels/ and h On 

ibe shaft 5r is a dilfting piraon 3 of rixteen cogs (ten inches diameter), wwking into the 
vrlieal 47ttfMQSgs (two feet /our inehes dian»eter)a on jthe axis of which is a pinion 5 of 
diameter)^ dnvina the wheel $ of 4p co^js (two feet four inches 
diameterja pk ^ axisxif one<of tlje lower crpshers^ thn upper pair of crushers are 
t wheel 4 wbrldjng into a wheel 7 m the uj^per crush or spindle. The 
t aiwset to OT fWim each other as fhe^iutture Of dbe work may require. 

are used in pi^ng the bones 
irevent tbepi ftom falbng into 



bonatuo iaigea the up 


r pf crushers 


ithe through, ^ incUiicSubowS'briag placed hr iprevent uiepi ^jn taiung into 
thii bwrdis removed the second thne ([jnnding, and the bones pass 




On the shaft 5 i# a bevd wheel 8 of 46 cogs (21 inches diaioeter)i driving the pinkn 
9 of 19 cogs (nine Inches diameter)* on an inclined shaft leading to the fl06r hhm; ^'’*1 
the upper end of th^ shaft is a bevel wheel 10 of 52 cogs (twenty inch^ 
driving a pinion 1 1 of 1 7 cogs (nine inches diameter*) on tl«e spindle of the ghafiWitttinij f 
machine* * 

Wften the thrcif&ig machine onfy is at woi^* the ndtre wheel h is thrown out x>f 
ihe llf^ng screw 12 ; |he pinion on the dour mill spindle is raised above the spur whnsl^f^ 
g by the screw 13. « • • * * ^ J 

When the threslgng machine is not at woric, th^ mstr^ wheel i is thrown out of^geir lly 1 
the lifting strew 14. ^ ^ ^ ^ « 

The pinion 3 is kept in its placeWthe S bya key ; Whw tli#bonci»4H8ll Is no^ at <4 
work* the ijhioA is sUded along ftie iMhciAr of the wheel 4» ^ 

There are Area cogs 4o7«lriSed into the phmm 9 j when the chafneUttlBg aaaddiihki f*: 
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not at work th^ cogs are Removed, and the vacant part turned towards the berel wheel 
9; the ^r«on attejtding the cliaif-marhine can also stop it by the clutch and baiidle 15. 

To stop the water wheel the ring and lever 18 is raised by meani^ of a chain leading 
over a puHy at the upper part of the building ; this raises the sluice board ] 7f and allows 
the water to escape clear of the wheel, llic wa^cr which drives the small wheel a, is 
also conveyed by a dash-board under it on to the ge water wheel ; os this water fiula 
above the centre of the large wheel, the loii of power sustained is not great* 



Tke tfheity ^ the partu^ar parts is found by dividing the product of theAnuraber of 
cogs in throiivinfl^heets by the product the number of cogs in the driven wheels, 
and the quotient will be the number of revmutions made by the last moVed*part, for one 
of the first moving part# The drum will, tlierefore, makt 4£t’2* revolutions for one of 
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Chd water wheel ; which, multiplied 7, the medium vevolutioi^s o$ the water wheel 
per minute, will give 344*4 revolutions of the drum per xmnute ; as the diameter of the 
dium is^ree feet the circumference will be 9*42 feet, which, multiplied bp^344*4, wilt 
give 3244 feet, the velocity of the beatera or switchers on tiie drum per minute. By 
,mllo|ying the same rtile • 

*!^e shakers will be foundl to make ^ - - - 5*’42'1 

The feeding rollers, qui«k motion - . - 10*7 revolutions 

slow^otioo - - - 7*1 for one of 

The upper stone of tlic flour mill - - - - 26*6 “ the water*. 

The chaft-cutting machine - - - - - 86*4 wheel. 

The bone mill - - ^ - . . *52 ^ 

The operative part of erecting the machine was done by a Mr. George Millar, now 
residing near Bagshot. 

2551 a. ^ yiour mtU for a parish workhouse, upon a new and improved principle, 
(Jigs* 1142. imd 1143.) has lately been erected at the Islington parish workhouse, by 



Weir, Oxford street; and as it is admirably calculated for the purpose in view, and may 
be adopted in many similar cases, we have deemed it well worth a place in this Supple- 
ment. It consist of two pairs of stones ; one pair of which can be worked separately 
by SIX men, or both together by twelve men. The moving power is a crank (Jig, 1 143.), 
oil the spindle of wjiich.is a laige fly wheel ; and beyond which is a pinion, working 
into a spur wheel on an upright sbafl : tilts last wheel works into the j^pions on the 
spindles that set the stones in motion. Either of the pinions is of course easily thrown 
out of gear by a^ever. 

Tlicre is a hopper^o, a) to each pair of stones, and one governor (6) which, by means 
of steel yard bars (c^ e) reaching fo each pmr of stones, regulates their motion. Each 
pair of stones grigds a bushel and a half of wheA an hpur, and the work is per^rmed in 
as perfect *a manner as by any water mill whatever. Thera te a bolti^, macfainc^ 
(see 2552.) worked by a crank and fly wheel, and set in motion bj^four iil£ Tliesi- 
pense of Tioflr miU of the above description depends chiefly upon the sice of the bttirr 
stones ; tbe^ when Uu;ge 4>eing very expensive. The improvememts in tilts maclulte 
are the invention of Mr. Malpas, the foreman at Wcir*s estabhslimen^ a \ery intelligent 
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By J. C. LOUDON,.kL., H, O., and E.8., etc. 


This Supplement is published in conibrmity with the intention expressed in the Prefiuie 
to the second edition of the EncyclojxBdia of AgricuUnrcy p. v. The additions, correct 
tions, or variations, arc given in paragraphs, each preceded by two numbers. The first 
of these numbers is a continuation of the series given m the second edi^on (which ter- 
minates with 7980.), for the sake of reference; and the second number is thalfof the 
paragraph, in the second edition of the Encyclopedia, to which the correction, addition, • 
or variation refers ; to which paragraph, in future impressions, a star will be afiSxed, in • 
conformity to the plan laid down in p. v., above referred to. 

In the compilation of this Supplement we have been guided by the same principles 
which influenced us in the composition of the original work ; nangely, that of laying 
before the reader a great variety of opinions and practices, and leaving him either to * 
generalise on them for himself, or to particularise them, and to adopt such of them os 
may appear to^him most suitable to his individual case. If we had adopt^ a difTerentj* 
mode of proceeding ; viz., that of generalismg the opinion and practices of others, and 
giving the result as our own, our work must necessarily have exhibited oUr own opinion * 
only ; whereas, the former mode exhibits all the most v^uable opinicips and practice^ on 
every subject that it treats of, which have hitherto been published, more particularly 
in Britain. The young reader is thus induced to think for himself, and to* refer bis 
opinions and practices to fundamental principles; while the experienced practitioner 
may adopt the opinions and practices of those authors in whom he has most faith. 

A little reflection will, we think, convince every unprejudiced mind that this method 
of compilation is colcula^ to be the most useful in all general works on the practical 
arts ; and, that it is more especially so in the arts of agriculture and gardening will be " 

at once allowed, when it is considered how much the practice of these arts must vary * 
with variations df climate, soil, and^ other geographical circumstances. How, ^ 
example, on any other plan than that which we have adopted, could we have treat^ on 
the culture and managem’ent of plants and animals^ so as to have rendered our Treatise 
alike suitable for England and Gotland : or how else copld we so easily haige enabled the 
reader, who inhabits neither England nor Scotland, to deduce from the practices of those 
two countries a pracljce suitable to his own country; say, for example. North America ? 

All knowledge, to be truly ijseiliJ, must be gained «by experience; and the next best 
thing to gaining experience from personal pract^e, is to ob^ve and reflect on the prac- 
tices of others.. Our great object throughout, both Sd the Encyclopaedia an^ in this 
Supplemdht, has been to instruct— not to lead. . « 

• • Q J. C. L. 

Jfags&ater, Sipi* 14. ^834. 
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PART I. 

• HKTORY OF AGRICULTURE. 

7981. — * 1. Ths period which has elapsed since the historical part of the knepelopeedia 
of A^icuUure was written, may be dc^ribed as one of general peace throughout the 
world. In the past history of the useful aits, it has always been observed that after 
nations have been for sonic years engaged in war, when peace arrives, their energies are 
directed to the useful arts with redoubled force. Accordingly, we find that in Europe 
(hose nations who were longest and most ai^cntly engaged in arms, France and Engu 
land, ore now the most earnestly etnployqd in domestic improvemctiC. At*p»*esent the 
ittenfion of all ranks in France is directc*! to the advancement of agriculture and com- 
niMCc; and this may he said, in a grcatei or less degree, of all the other nations on 
the Continent. The result is rendered evident to trifvellcrs by the improved appearance 
of the country, and liy the numerous new buildings in the towns and cities and to th0>e 
who pay any attention to foreign politics, by legislative enactments, *and by the establish- 
ment of rgricultural, commercial, and statistical societies. Perhaps thp most extraor- 
dinaiy improvement which has taken place on the Continent since the peace of 1815, is 
the establishmjnw of a national system of education in Prussia in 1819; and, next to 
tins the attempt at the establishment of a similar system in France. (Sec JIrs, Austin’s 
translation of Cousin's National Education as it exists in Prussia.) According t9 this 
s>'tein, all the inhabitants of both countries, without exception, would be not only 
I a light all the most useful branches of knowledge, moral, iiitcllectual, and physical, but 
even initiated into the practice of gardening and agriculture, in school gardens and 
fields ; the boys into the practice of carpentry in school workshops, and tlie girls into 
the more useful branches of housewifery. Systems of national education, more or less 
perfect, have for upwards of thirty years been cstablislied in WirtCmberg, Baden, 
Bavaria, and Aaistria ; but that of Prussia seems by far the most comprehensive, and 
equally likely to improve agriculture with the system of Bavaria, according to which 
system also agricultij^e is taught at the schools. In countries like Bavaria lind France^ ^ 
where the farms arc small, and the greaS mass of the population labouring cultivators, i 
the education of all must be of greater importance, in an agricultural point of view, 
than in countries where farms are large ; and where, if the farmer nimsclf is eiillghN> 
ened in his arts, the ignorance of his labourers is of, less consequence, sineef they act 
under his direction. Hence, with reference to national wealth, a national system of 
education would be of much greater consequence to Ireland, or any othei* country pos- 
sessing but little capital^ than it could lie to England, or any other country alioun^ng 
in capital. There are, however, other objects than the ii^ediate acquirement of wealth 
to be attended to by the legislator ; ancC taking the most comprehensive view of these 
objects, there opif ears to be no measure equal in iidl^xtance to that of educating all ^ 
classes withont cxcqition. 

7982. The historical ^part of the Enepdopesdia of Agricutture was prepared in the 
beginning j 3 f the year 1829, and it cannot, j^erefore, be expected that we should have 
much to add in the way of bringing down history ot each partioala| ooontry ftom 
that period to th^ present time. The details would be of too minute Ihd tem- 
porary a nature to be considered as history; a»d they would occupy far tOo much 
space (br this department oP our •Supplement.* Wn have confined ourselves, thi^efi^re, 
to giving corrdteons or elucidations of fon|^ statements, whether these refi^red to 
remote* periods of the agriculture of a country, or to descriptions of its present state. 
Amontf the Jatter, the most useful will bO'fimnd the account ^ the Dutch *dairy hus- 
bandr^fjxim § 8001. to § 8019. # ^ 
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7^ —1288 TV ollv( . we Are inibrmed by Manetti, U most expeditiously propagated by cuttings, by 
seedlings, and by grafting By cuttings is the most valuable mode when the soil u good, as the plants 
cufne'ioonest into a bearing state Where the soil is iioor, and esiiecially If n be rocky, B^ltng« are to 
be preferred, becausi. they sendodAwn their tap roots Into the cn.viccs of rOcks, and thus dcrivc^iourish- 
ment and support, where plants raised fVom cutting would not live. In luscany, the»oUve Is very 
generally raised flrom seed, and in many situations h is grifted In Iximbardy, on the lAnan Hills, 
trees raised from cuttings are always used, and tins is tne reason Manetti alleges why these trees have 
their trunks perpendicular to the sides of llitf hill, liistcade'if perpendicular to the horuon borne int'>i> 
esting disc ussion o i tins very singular appearance will be found in Oard Mag , vol viii p GR to 70 

7ViHf — 2J0 Ihe/ultage' vf the vinen supplies green fuol^ for tattle Persons mount into the trees and 
gather the leaves into bags, expofaing^at the same time, the ripening clusters the sun {Blunt s Italy^ 
p ^12 ) 

7985 _ 299 The came of malina in this an 1 other pestilential districts of Italy, has generally been 
supposed to be the dot oinposition of vegciabic in tttcr on a moist surfai e J his, however, is to coiiloiind 
the m liana with the niar^h (ever Ihe funner is htiw thought tu proeeeil from a very dilTerent cause, 
^ and tu be analo^r us to what in I nglind is called the hsy (ever It is It und that, while the corn or h ly 
crop IB in a growing utate ni the pestili iitial distriits, tlu> are as healthy as any part of Italy , but that 
the moment the trop is cut down, oi withers on the gruun I, the malaria comiiicncos, and eontniues 
throU( h the autumn ar d wintir, till vigctition becomes v gorous in the following spring The migh 
Imurh lod of 'Uwirc, whtre malaria is s i prevalent, “ h very hilly, dry, ai d entirely without vetkCtition 
l*or days togdfher, one sees noth ng but desolate dried up comhelds withi ut trees, bushel, or wood of 
any debt ilption In cirly times Rome was siiVroundid by extensile sacred wo(mI%, which were not suf 
fared to be destioied At that period malaria was unknown, thrush intcrnnttn g fevers were well 
known in the Pontine marshes Tli avarue ot the |>opts however, eunverted these saered woods into 
gold, and so desolatc'd the region tha not a tree or wood is 1 1 be met with around Rome With the 
commencement ot th s system of extirpation the malaria apiicared, and has at length reaehed such a 
height that, yearly many arc e irric 1 gradu dly off by it , and in the summer months strangers and 
respi ctalHe inhabit ints quit Rome When we take into consider ition all the phcnomi na of marshy dis. 
tnctH, the com iusion does not he tirilistant, that the atmosphere is in different degrees rendered unfit 
lor human organisation, not bv the pass ig ot the water to the a r, but by the dei umpositioti and solution 
of vegetable substances, and that thus those various intinnitting fevers, and even the plague itacU, are 

S roducid 111 the ease of real niilaria, in oppositi in to marsh tevers, the circumstance s are different 
o long as the eaith is e vend with living vi^ehiHles, as tor example, with com, the air ot the most 
'’suspected district is pure nnd he ilthy, at d no one t irs bring attul by the disease, but when the 
proligious crops, which those vole aiiic, Ioosl sriled districts arc s| ccdlly brought to maturity, arc 
removed, dots the surface of the cirth become deid at the wannest anl most tncrgctic period of its 
tundinns? or docs not rathtr i portion ot those substances, whirl) were consumed by the leaves *ind 
roots of plan h, now go to the atmosphrrf, anl rind i It unfavour ible tirthe Ircsthingof man, until 
alj s again restr«.<d to an equilibrium in higher or more riistant regions? J hat caibonaccous mattir is 
lienetieial 1 1 the vogetabV' kingdom, is as well kn wn as th it it is ) rrjuiicial to ihc hretthing i roeess in 
amrnuls No c lucat(^l pr rson m (AcrnanY doiil ts the orgnme function ot the enrth, to which also the 
cholera itself has been as ribed, md whi n a m re geiuril rcg-ird to nature advances to the south, the 
sacred woods will a^aii) gradually surround Roim large vine I r inches tntwine tlumselvcs round the 
r’ins, tlu hills he tliUb ai,«in coveit 1, aid thr in ilaria reduce I witliiri limits Ihc fact is not without 
Interest, that dl re il malaria distru ts are o v ileimi formation, an I that they arc often to be found at 
the Ixiundary of volcanic and non volcanic rocks {Jamtsvna Joion vol xvn p 1(>/ ) In several dis. 
tricts in 1 iigl uitl, the roimtry pio( lo arc lial U to attacks ot fever tmmed ately affer the removal of the 
I ay ( fop, some iiidnidual mm h more so than rthers fhis inav U c n^i Icred as a sfiecies of malaria 
( ( a coinparcitlvrly mild di ( rif ll in 

• 7yt'0 — 3bl / ire lure \ Ic of Poll) chii fly sown for the sake of manuring the Jand. When 

b they are full grown, they arc ])lous,hcd into the earth and Icll to rot On some occasions they are boiled, 
and laid to the routs (f ora i^c nnd lemon trees, and even to those of olives and vines {Urahams 
Alountmns neat HomCy p 4G ) 

7 1S7 — 302 Ihe singl At le or /am « of the Roman plough is itivarialily adopted , the birue cures, 
which arc twostiips or wood attulicd to the share (which iJso is cflen in ide ot the same material), 

• about eighteen inenes long, divctgiiig a little from each other, and inelmed to the earth at a convenieiiT 
angle for laying open the furrr w /l/uni a Italy, p 20^ ) 


Francf 

7988 — SSO The barhtar IneAS of agriculture m France ** Is mainly attributable to the very partial 
«.|iread of education in the r ml districts there being out of 40, (KM) communes, according to M Dupin, 
15 000 destitute ot toaelicrs, and out of 2),000,<MKi inhafiitants who have reached a teachable age 
10,000,000 only are able to read Now as the small independent i ropnetors of land amount to 4,000,000, 
and their Gmulies to 12,000,(i00 or 14 000,000 more, it is c bvious that this state of ignorance must, under 
such circumstance's be attended with far more prejudicnl effects upon production than if it existed in 
I ngland, where the labourers arc under the oiders ot alxiiit 2,000 large proprietors, and the success of 
cultivation ousequcntly does lu t so mainly depend upon the general diffusion ot knowledge It is grab 
tyhig to And, however, th it the large proprietors in i< ranee ire universally desirous tor the instruction 
of the rest, and that soentus rural schools, and model faims have licen c^ ablisbed under very favoui^ 
able auspices ’* {lot duatt Rev 1829 ) A national sv^tcmol public instruction was established in 18^2 
and the vniloua details uill be found iii the Butkrtin 4C la SociRi pour I Instruction E'Umentaire, for 
that year 

7989 —381 Present state i\f French agriculture In VAgronome a monthly agrLSultural journal pub* 
llshed in France, at the low price of five francs a year, li is stated in the first number, published in 
January, 1813, tnnt m lYiiice '* the colonies affbrd no longer the means of making a feutune, the con- 
vents do not prdvide a remedy fbr the wiiit ot foresight of parents , the sysiem of peace, which is every 
day procuring more ndv cates among the ino«t highly civilised of the people, no longer ofTcrs a brilliant 
) rospett In the ptofcfsiou of arms, commerce md manufacture suit only particular characters, the 
seienpes wu)! the '>rofe»'>ions only minds privileged by nature, while agricniituro aloiee offers unlimited 
MX»e for ^ployment and for improvement” After enlarging on this subject the writer goes on to 
StajM, that tlie business of a fhrmer must no longer be that of men who are not fit for any thing else 
but ft must be adojded by men of education, and pursued assiduously and systematically It appears, 
fronci this and otheF^ench publications, t^iat c\triordinary exertions are making in France for the ter. 
rltorlal mmrovemetit of that country Among c^her points to which the attention of the cultivatoris 
directed, Is the necessity ot feeding his men well, no less than his horses. As a pioof of ^e itdvontagea 
of doing so» It is sCsti^ that wh>an Messrs Manby and Wilson, from England, established their Ironworks 
at Giarcuton, the French workmeu wcie not able to support labour tor the same numlMr.pf hours as 
the English did, U ttiey tt^Wted, like them, the practice of eating butchers meat ExacUy the same 
thinghasbeen proved rcsipecting the Irish labourers, as compared with the Enghs|j 
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ygna -a. Agtiiunurai Societies l?« PntHce. This, wd soiue of the f^lowitte 
» very interesting article, wiidcrAtond to be by l^oftssur MaccuIIoch. wi^b appew^ 1|> the /Wsi^'n 
^tumierfy BevieWp Jua after tlie historical part of our 2d editton of tbit Kncyclgmdia was printed. 
The Agricultural SoctcC)eof the Seine and Oiae, which comprises many oxtentive undod pTOprieters, 
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the VifUey ot the Meurtbe, about six leagues (y<Jm Nancy* h j de Doittba^le* a skilful practical agri. 

cuUurItt It compfises clay, taiid, and gravelly soil $ and riie proper mtidcfi of culture arc applied to 
each. By the Improvements in ploughs upd instrumeffts of husbandry, five horses and nine oxen 
liow accomplish at Koville mere work than thirty>five licasts of burthen used to do on Uie fame 
ground, with the aid of the Scotch thresh Igg-maCh me. Id. dc Donibasle beats out, with three horses, 
three hectolitres and a half (upwards of an imperial quarter) of wheat, and otlier grain in proper, 
tion. Potatoes are cultivated with attention, and a distillery has been eatablUhcd for extractTiig 
their spirit M. de Dombasle has proved what will, wc think, oxcitc some surprise, that l^id of a 
middling qiiality, planted with potatoes (orfattenii^ beasts, will be more productiie than the richest 
meadow No stronger encomium i an be made on tim skill ot M. de Doinbaeio, than the fact that he ha« a 
more than doubled the produce ot the land : the a\erage aiimial return of Huville being .99 11*81101 per 
licctare (of 21 acres), while that of the rest of the department ot the Meurthc is but iVaucs tier 
hectare. At Mnncey, in the depaitincnt of the Moselle, the niodcMann of M. Boudiottc if famous foi 
its breed of horses ” (For. Quart 7ft p.) 


7^191. “ Tfte Agricultural Society ({f Strasburg in 1828 commenced an experimental plaiftation of fruit 
and forest trees in Alsace } a want observable not merely in that department, but throughout the whole 
country, except, perhaps, l<iormandy aud parla of Britan^. In Fran('nc.Comti , and the department of 
IXnibs, the government has taken Uie breeding of cattle under its peculiar caie, and establitiicd annua) 
exhibitions and prizes. In those parts, as also in Montbtliard, tJie uacless practice of feeding ofTtbe land 
is beginning to be discontinueil, it being ascertained that a hectare of inclosed ground produces one third 
more if not subjected to tins cereinony. The arrondissement of MonlbHlard nos abandoned the system 
of fallows In use In the rest of the deiiartmcnt, and cultivates with success both i!ax aud thD tumipi In 
Fraiichc-Comt^ the very beggars arc becoming industrious ; tliey go aliout collertiug manure tUl they 
have accumulated a certain quantity, when they take it to a proprietor, who allows them in return to 
plant on hit soll^ and receive the cro^ of a propionate number of jiotatocs In l^lcordy, the Incroaie 


uteiiails called liois-jofia, is chiefly carried on ; th« supniy sent to Paris annually la valued at 17,0007. 
At Origny, in the neighbourhood of Vervins, the children of the husbanditien are employed in fan> 
making, baskets, &c. of willow, to the value of 4U,000/. ]>cr annum. In Champagne, the example of 
M. Kicnardot, a small proprietor, has given an impulse to planting, and to a systematic irngcgion of the 
land." (Ibid.) • ^ • 

7992. ~>390 & 414 The culture qf the vine Is a department of their husbandry of wmcti the Frendb 

have, perhaps, a right to^oast more than any other people The same grape,*when tried in eountnes 
under the same latitude os the south of France, has never been brdUght to an equal degree of perfection, 
'llie plantations of vines have been and are subjei't to scvcie discouragemciiU, but Itave, nevertheless, 
increased very considerably over their extent in 1789. In that year their surface was estimated at 1,200, (H)0 
hectares of land; in 1808, it amounted to l,(i(X),000; and in 1824, it covered 1,728,000 hectares. In 1828, 
the vines occupied about 2,000,000 cultivators, and their annual produce was computed at 40,tX)0,000 
hectolitres ; tlie value of which, at fifteen francs per hectolitre, is 000,000,000 iruncs, or about 24,000,0007. 
sterling English money." (Ibid ) • 

7993. — 3yl. The olive climate. Strabo (lib iv) sajs, that the line of the Cevennes. in Gallia Narlio- 
nensis, was the northern limit, beyond which the cold preiented the growth of Uie oliva The liinU U 
still in the same ixisition. (Jameson's Jour., April, 18 }4, p. 233.) 

7994. —3*18 » S99. The breed of tattle and sluep in France, “ with the exception of parts of French 
Flanders, Normandy, and Alsace, is>et very degenerate. But their improvement, like that of mankind, 
depends upon their rearing ; and, U the exoinfilc of the Rovillc and other studs be followed, there seems 
no reason to doubt that the French horses may one day equal those of England or Spmji. The company 
litely formed tor recovering the 4,000,(X)0 iiectareii of maish land now uncultivated, and converting them 
into pasture, will greatly further the ainelioiation of the cattle, as well as the augmentation ot their 
numbers. 2,300,000 horses, 7,()00,(X10 horned cattle, and 42,0(Ki,000 sheep and goats, arc rertainly not 
a large stock for a country covering 53 ,j(J0,(Xiu hectares of land. 'I'hc most ex]>erienced of the agricul- 
tunsts have shown that the fleeces may be brought to .nlmo^t any desired degree of perfcLftori. Wlien 
the merinos of Spain first appeared in France, the paitisana of the coarse maltre9»<wool were continually 
alleging that Spanish sheep would nev;.r thrive in tlic French climate; their success has, however, been 
Gomplcte The celebrated M, Ternaux (deceased ih 18.32) imported wools of what arc called the electoral 
race, and placed the goats of Thibet m his park of St Ouen, near Paris. The rugged declivities of the 
.Tura have been adorned with the magnificent naz breed of MM Girod and Perrault, and their rams 
are now attesting in New Holland the inarch of science in the management of flocks in Frances** (For. 
Qwtr. Rev.) 

7995. -403. “ The French pigs, although they liave excited many facetious observations firoro travellers, 
and have not unA-equcntly been compared to greyhounds, may be fattened, wo arc assurM. at a small 
expense; and the method of doing this is now beginning to be better understood. The Clmie&e and 
English breeds are also gettin^uto use for crossing. The fact tliat 4,000,000 pigs arc killed yearly in 
France, shows of how great importance they arc to the small agricultUri»t.'* (Ibtd.) 

7996. — 407. The most extensive of the branches of French agriculture, as connected with the matutfac, 
tures, ** are the culture of beet-root for sugar ; of oleaginous plants, particularly at Lille and Uijon ; and 
of the mulberry fur silk-worms, in l.angucdoc and the soutncrii provinces. It has been the habit In 
England to consider tms former of tliese as merely a fancifltl amusement of national vanity : but it 
appears by the amount of its consumption (between 7,(MKI,000 and 8,000,000 lbs. a year), that at all events 
it is become an article of some practical magnitude.*' (Ibid.) 

HoLLana ^ 

7967. —426. The grittiest part of the land in IJoUand, it is observed by Mr. Alton, of Hamilton, being 
under che level of the sea, sand of the great rivers and canals which intersect that country, aud, conse. 
quently, being unfit for arable culture. Is generally kept in meadow. ** Part of the graas produced la 
cut for hay, to supply the stock in winter find spring ; and the rfist of it is eaten oflT by a few sbeq> khd 
horses, but chiefly by cowl. Some of the cows are fattenewor the shambles, but most of (hem are kept 
as dairy stocky In thAe parts where the surface of the ground |s above tlic level of the water, it Is 
cropped wlthawhcat, iwe, rape, beans, oats, flax, hemix and potatoes : and e4en where Uie soil B a little 
lower than the level of the sea and riven, part of it is dug up ui some places, ai^croppe^ith potatoes, 
hemp. Sec. But the greatest part of North and SouUi Holland is so Often uverlbwed wfflh water, as to 
render It Impfowr to raise winter wheat crons to agfeat extent" (QuarH Jour, qf Agr,, vol. Iv. b 828.) 

79% The soiS^^ being gentyrallpnch, the herbage Is luxuriant ; but, owing to the moist condition ol 
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IhQ land, wriilch is ftequcuUy Inundated in winter, the herbage it produces is rather coarse, and many 
moist plants ^rise ft-oni thelicher natural iprasses.'’ (Ibid.) 

1^. There ar^few latge estates in Houandt and ** but few large farms. I'he land being remarkabl]^ 
level, 4t is generally divided and subdivided by ditches, or narrow canals, tlfat receive the surface water, 
and serve the purposes of a fence.'' (Ibid.) 

8000. — 42d. The farnt-housesw Holland **are of dimensions suited to the extent of th^ land in the 
farm, and they are more or less elegant or comfortable, as the wealth or taste of the occupant tfmy die. 
tate i but they very much resemble each other. They, are generally of only one story in height, but 
placM on so broad u base, os to afford ac( ommodation not only for the Dopr, or fitrmcr, and his family, but 
also their live stock, dairy, checse-liouse, threltniig.floor, tke whole crop, and fodner for cattle. In short, 
the whole farmstead is ft-equcntly comprehended under one roof. Besides a kitchen, in which the famfty 
sit and cat, as well as cook their food, and fVom which Uicg can sec their cattle during winter and spring, 
tliosc houses contain at least one elegant and wcIbAiriusht'd room, with a beij-room or two, into which 
tliby seldom enter, except on days of festivity. Their kitchens are much more tasteAilIy fitted up than 
those of the farm-nouses in {Scotland. 'I'liey nave a '>tove of an elegant flgitre, which is kept wonderfblly 


clean. The wall near to the flre-placc is covcied with plates of flowered earthenware : and the mantel* 
. piece is richly, though rather heavily, fitted up. Tner< 


uii ui ijiiwiric.'u rni viiirii vraic ; oiju tiiv iiiaiiiri* 

. , , , nere arc some concealed b<*(l8 and closets in this part 

of the building ; while a pump-well, and a liorse-giii for washing and churning the butter, are botli at 
hand, near the centre of the building. The floor of the kitthen generally coU'yistsr of marble; the rest 
of the building is lif brick. The gincoursc is'laid with sand, and is covert with boards when the horse 
IS not in yoke. The whole building is roofed with tiles, and tiie roof rises in a somewhat pyramidal 
form. 1 he veills are generally built of bi ick, but soinctmu'b of mud or boards ; but the roof is siippoited 
oil frames of wood, round winch the walls form only a covering. Tlierc is no urine tank as in Belgium. 
Indeed, little attention seems to be paid to manure in Ilulland, probably oi. account of the soil liciiig 
natuially rich." {Jbid.) 

HI 01. The cow byre is *' pavetl ivith hard bricks, or clinkers, as they are termed, set on edge; and the 
stakes to which the cows are tkiund arc made to be removed in suminer, when the cattle are turned out 
to pasture. A passage before the cow's head is convenient for giving them their meat, and a trough of 
clean water is pWed before the cows, from which they can drink at pleasure. The water is let off once 
.1 day by means of a plug, and a new supply from the well pumped into the trough. A passage behind 
the cows serves to remove the dung." {Ibni^ jx 3 .j0 ) 

Dutch COWS- "Tiie Vricsland and Oroningen cows are the largest and mosit esteemeil races in 
Holland, 'i'tiey are short.nccke^i, bro.'id and deepl«hcbtetl, dccp-bodied, and broad-backed, with well- 
made limbs, fine small horns, and stand well u|)on tlicir feet. The greatest number of Uiese cows are 
either black br white, or dark brown and white." •{Highland Soc Trans.^ vol. x. p. Ifi9.) 

8(Mi3 The general practice in Holland is, " that tbe cow should calve in her second year. The bull is 
cmptuyc'd wiicn it is two years old, and is fatted and s^ld to the butcher when four or nve years old, and 
the cow at seven or eight. Some cow» are, however, kept for milking till the tenth year " {Jbid.') 

8004. Tl{f most improved method qf treating the cal) in Holland. '* It is immediately after its birth 
t«f((.en fVom the cow, put in a separate pl^e, and I.ud on dry straw. A little salt is given, and the tongue 
and mouth arb'tubbed with it. It is also rubbed clean with straw. After the lapse of six or eight hours, 
the first beosting of the mother eow, diluted with one third water, is given to^ne calf to drin|^ and this 
treatment is continueil for some da^<, the liquid being given thrice a day. Thereafter during two or 
three weeks, thcy^givc the calf the milk as it conics from the cow, diluted with one fourth water, in 
winch now and then a small handful of salt is put; then butterniilk is gradually given, and it ib supplied 
with liay ; ut the age of ten weeks it is brought out into tlic meadow, where it is also supplied with 
skimmed milk, buttermilk, or whey. In this W'ay each farmer rniscb the pn>|>cr number of hener calves 
to till up vaci\jiCK'a : but calves fattcmwl for sale have milk from the cow three times a day. Tor some 
day^aftcr calving trio cow is milked tiince a day, atter which they return to the usual practice of milking 
twice a day." \Jbid,) 

80()5. Treatment qf mtlch cows in Holland "The cows arc turned out to grass generally by the end 
of IVI.irch, or ttic beginning of April, 'i'hey are, when first sent uur, furiiibhcd with a wry thick cloth of 
tow, covering the buck and bides, from the shoulders to the tad, to prevent diseases from culd. They re- 
main out, night and day, about thirty weeks. In the winter months the general food b hay, and most 
fanners give their cows nothing else: distillery grains ore sometimes given, wlicn they i»n be obtained. 
At the great establish inent of Baron Van Palink. near licydeii, boiled beans, witii rape cake, spread over 
the hay, were glveft at night, and ground linseed cake in the morning, which, it was stated, enabled the 
cow to give mure and better milk than hay alone Raw potatoes and dry Iinsicd cake arc also sometimes 
given, and most fanners give the buttermilk, either diluted with water or not, to the cows, as well as to 
the calves and pigs. Mangold. wurtzel b also given, but turnips never." (Jb/d.) 


tho sides of the byre, along which is a brick ixivcment slightly elevated in the iniddlc. On the cdfH 
next the cows, and on a level with them, is a trough, perfectly clean, into which the meat or drink is 
put, and the hay laid down. Kach eow' has about five feet of space, and is tied to a railing of three small 
posts in (Vonf, which .separate them from one another. There is little straw used for bedding ; on the 

f ilacc where the cows stand, there is a hollow part at the fore feet, into which are now and then put dry 
lorsc dung and straw ; at the hind feet, generally nothing is laid hut a little dry sand. From the narrow- 
ness of the B{iQce divitlcd into stalls, the back always projects so far as to cause tho dung droppings to fall 
into a gutter alKiut eighteen inche.s deep, and eighteen inches wide, which is regularly and carefully swept 
and clefincd, so that there is very little trouble in clearing away and cul^^ting the manure. The cows 
are always kept quite clean : and, to prevent the tail occasioning filth, the lower end is always tied up by 
a string attached to the ceding." (Ibtd.) 

^V. Pt‘occss qf milking in Holland- "The cows are always milked by the men, and the butter and 
cheese made bv the women. One man is considered iieccssar> for every ten cows. At Ter Leide, the 
weH-managgd dairy e!>tal)lishment of Baron Van Palink, there are ninety milch cows, nine men, and a 
Boertnn (or female farmer), the maker of the butter and cheese, who has a female assistant. At Kiinken- 
burgli, near Sabcnheim, tliere are forty cows ; the farmer and three giown sons do all the milking, and 
his wife and one fjMQule servant make all the butter and cheese. At Schoote, near Haarlem, there are 
twcftty cows; tb^ father and son milk, and the wife and a female servant make the butter and cheese." 


. Butter. " There are three distinct kinds of butter manufactured In Holland ; the butter mode 

hrotn the cream, when the cow is at grass in the summer, culled grass butter ; the butter from the whey 
of the new milk cheese, called whey butter; and the butter made in winter, when the cows are in the 
cow-liotises, called hay butter. illid> ^ . • 

8(X)9.'H(?rtus butter. " J lie cows being carqfuHy milked to the last drop, the copper pitchers lined with 
brass, OT ^ltchcr« entirely of brass, which contain the milk, are put into an oblong water-tifldit pit, which 
they dfl a rqefbakt built of^irick or sbne, about six feet in length, three feet in breadth, ar i two feet in 
depth, into tvhlch cold water had been previously pumiied; there being generally a pump at one end of 
the pit In pit or cooler, the pitchers stand two hours, this milk being frequently stixred. The cool- 
ing proccsn if of great advantage in cautting the rrchni to sepHrate r.tpidly and abundantly from, the milk. 
After l^is, Ih^ milk, being run tlirougb Tiorse-hair sieves or draiiierr^ li put into the flat milk-dishes. 
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whkb are of earthenware, copper, or wood, a« will be afterwards described ji it remains in a cool dairy or 
^Uax for tweiity^ibur boura It is then skimmed, and the cream is rollectad in a tub or barrel When 
soured, if there U a sufliclfAt quantity from the number of cows, they churn every faenty.four Imurs, 
the churn beinj^aif filled with the soured cream. A little boiled warm water is added in winterf to give 
the whole the proper degree of heat j and in very wann weather thwcrcam is firht cooled in the roe/ddk 
or cotter, hi many small farm-hoiises, or when the cows give httle milk, the milk is not sKiinmcd ; but 
the wnole, when soured, is put into the churn, 'bhe butter, ’'^mediately after bt^ng taken out, is put into 
a shallow tub called a vtoot, and careftilly washed with pure rold water. It is then uorked with a slight 
sprinkling of sinaM salt, whether for Immediate use, or the barrel ; there being none made entirely 
grithout salt, as in Scotland. When thecowiAiuvc been only eight or tt'ii days out, the ditibrence between 
grass and hay butter is slightly perceptible; but the grass liuttcr, after the cows have b^n three weeks 
at grass, is delicious. This new butter is nih^ly esteemed in Holland : it is made in fancitbl sha^tos of 
lambs, pyramids, &c., orwituckt with the flowers of the itolyanlhus, lir , and sells very high. If int^ed 
for barrelling, the butter is forked up twice or thrice a day with soft tme salt, for three days, in a flat 
tub, there being about two pounds of this salt allowed tor fourteen iiounds of butter ; the butter is then 
hard packed in thin layers into the cabks, which scasks are pre\ lously (.areftilly seasoned and cleaned. 
These casks are always of oak, well smoothed inside; and, before being used, tnoy are allowed to stand* 
three or four days, /illed with sour w hey, and are then can fully washed out and dried. F:ach cow, after 
being some time at grass, yields about oneDutih lb. (seventi^n ux. and a halt ) of butter iwr day.” 

8010. Hay butter “ undergoes the same process as grass butter: being, of course, the bufftcr made in 
winter, when the cows stand in the cow.hoiise. But, although inferior in flavour and colour, it has non^ 
of the disagreeable taste which the tii.^nip imparts to the winter butter of Bi itnili.” Ubur!^ 

8011. fyvtey butter ** is made tVom the w'hcy uf the iicui milk chcesi's. 'i’he whey, being collected ftoni 
the curd and the pressed i*hecsd, is allowed to stand three daja or a week, arconiing to the quantity ; the 
cream is eitliei; skimmed off and churned, or the whey itself Is put into the churn, and the butter is 
formed in about an hour. In winter the butter obtaineni by this process is about one lb, |)er cow iH>r 
week ; and in summer about one lb. and a half per cow per week.** {Jhid.) 

8012. Cheese. There are four kinds of staple cheese made In Holland : the round or bullet cheeses, 

callctl Kdom (ftom their having been first principally made in that neigh liourhooil): Stolkshe (so calicci 
ftom the village of Stolkwyki, which arc called in Britain, Oourla, and are flat, and broader and larger 
than the Edam, both kinds being made of uiiskunmcd milk; Leidschcor Leyden (being so called ITom 
tins kind of cheese being principally made near Li'yden), u tilth is niaiic uf milk ome skimmed; and 
Grauwshc, which is made in Vricsland, of milk twice bkimmed. Both the latter kinds are called Kaiiter 
cheese in Britain, and are larger and flatter tlian tim two first iiarnetl." \,Jhid.) ^ 

8013. Edam cheese. “The proces.s of maniifacturc of tlic Edam chocNt* is as follows : — Tlie rennet is 
put into the milk as soon as it is taken ftoin thcchw; when coagulated, the hand, or a wooileu Iwwl, is^* 
iiaiised gently two or three times tlirough tlie card, which is tlieii allowed to stand a few minutt'S ; the 
bowl or finger is again uassed through it, and it is permitted to stand some minutes longer. The whey is 
taken otf with the bowl, and the curd is jmt into a wooden df>rm of the proper si xe and lAiape of the 
cheese to be made. This form is cut out of the solid wood by a turner, and has one h( 4 |g in the 

If the cheese IS of the small size (about four lbs.), it remains in this form about foiirtetm days. If is 
turned daily, the upper part, during this tiinCf being kept spriiikleil with about two ounces ot puntiinl 
salt of the large crystals. It is then rcmovcHl into a second 1k»x or form of the same size, with four holes 
in the bottom, and put under a press of about fifty lbs weight, where it remains Iromdwo to thn c hours, 
if of the small size, and four to six hours, if uf the large size. It is then taken out, put on a dry airy 
shelf in the cheese apartment, and daily turned for about four weeks, is hen Edam cheeses arc generally 
fit to be taken to market Alkinaar, in North Holland, is the great market lor Edam cheese. It is not 
uncommon to see 800 farmers at this market, and 470,(XX> cheeses tor sale on one daj^*’ (tf/rA/ ) 

8014. Gouda cheese. “ Tine kind of cheese is also made ftom the milk, immediately on its beingitaken 
from the cow. After gradually taking oft the principal part of the whey, a little warm water is put upon 
the curd, uhich is left standing fur a quarter of an liour. By increasing the heat and quantity of the 
water, the ciiecse is made harder and more durable. All the whey and water is then taken off’, and the 
curd is gradually pai'ked hard into a form, cut out by the turner, flatter and broader than the form for 
the Edam cheese. A wooden cover is placijd over it, and the press, with a weight of about eigiit lbs , 
put u[ion it. It it here fVecjiiently turned, and remains under the press aliout twenty.four hours alto- 

f fcther. The cheese is then earned to a cool cellar, and put into a tub eontairiing pickle, the liquid cover- 
ng the lower half of it The water for the pickle Is boiled, and about three or four handfuls of salt are 
melted in about thirty Imperial pints of water. The cheese is not put in until the water is quite cold. 
After remaining twenty-tour hours, or, at most, twoda)s, in the pickle tub, where it is turned every six 
hours, the chcc8c,«being first rubbed over with salt, is placed ufiun a board slightly hollowed, having a 
small channel in the centre to conduct the whey, which runs off into a tub placoil at the ciic end. This 
board Is called the zouttanht and several cheeses are generally placed uikim it at a time. About two or 
Uirec ounces of the large crystallised salt is thgi placed uixin the upper side of the cheese, which is 
ftequcntly turned : the side uppermost being always sprinkled with salt. It remains on the zoiittank 
about cignt or ten days, according to the warmth of the weather ; it is then washed with hot water, rubbed 
dry, and laid upon planks, and turned daily, until perfectly dry and liard. J he clieesc-house is generally 
shut during the day, but must be ojien in the evening, and early in the morning. Each cow at grass in 
Holland is calculated to give about three or four lbs. of new milk cheubo per day." {Jbfd ) 

8015. Kanter cheese. “ The skimmed milk is poured but of the stone, copper, or wooden milk dishes, 
into a tub or tubs, in which it remains to settle half a day. About the fourth part Is gcnfly poured over 
into a copper boiler ; which lioiler, by the most careftil farmers, is oileil with sweet oil, to prevent burning 
the milk, or giving it a sinccilitaste. This is neated till the hand can hardly bear the heat, and then taken 
out and mixed with the other three fourths, the whole being stirred alxjut ; the rennet is then put in, 
and when coagulated, the whey is taken out with a wooden bowl, the curd is hard worked and jiressed 
with the hands, and then put into a cloth, the four comers being iblded on the top, and the whey pressed 
out The curd U noKt put into a broad tub, called a portcltobbe, and hard workra, and trodden upon by 
the bare feet : for almough there has lately been a plan introduced to obviate this disagreeable practice, 
this la generally the mode used in making common or kanter cheese. The next process is to mix among 
the curd a shut handfUlpf soft fine sale to every thirty lbs. of cheese. The curd is then put into a strong 
circulw form (of staves, and hooped, about three inches thick, with holes bored in the bottom), with the 
cloth round it. It stands in this form twenty.four hours, the cloth being taken oflT and wrung dry three 
or four times a da]( during these twentp'four hours : tills form is placed upon a hand-Murrow, or open 
standard, over a tub, which receives the whey ; a cross plank is laid over the lid of the cheese form, and 
it is frequently pressed Vy the weight of the bodv. The cheese is then taken out and put into a cheese, 
well, or form, equally strong, having a cover called a volgirU jmd put under a heavy press, the weight 
being about 860 lbs., wlnere it remains twenty.four hoursgnore.* After this process, or when ta|ten out of 
the jwess, the cheeskls washed, and in some places It il^smoothened by rubbing It frequently with sour 
skimmed besutings preserved for the purpose ; it is then rubbed grith a reddish-cdourod substoM^ called 
haasver/^ kaatsmeer, which the apothecaries sell in HoSand, for the pur^ioee of giving it a fiflnh out. 
■Id& apd good'colour. The cheese is then put into a cool cheese.house er cellar, end frequently turned, 
until brou^ tosmarket It Is into this kind of common or kanter cheese tHfft varioilr spices are put, 
aithou^ Ww s>f the ndeed dieeses come to this cemhtry. This operation'takes place when the curd is ]mt 
iato the fir^ form : tfiebivd id)>ut in in layers ; the first layer has no spices In it, but upon it is sprinklixt 

.4 03 • • 



148# kncyclop.®i>ia op.'aoricultui^i!. FIRST ADDITIOKAL 

•omp cuoimm i«ed, and the» follow regular layers, with cloves intenningicd, until the upper layer is 
placed, which has no spices In it.** {Ibid,) , 

8016. Graawihe kaas, or i/tferior kanter cheeu. ** This Inferior kanter chpese is made of milk twice 
skimmci], in Vricsland and Qrdningen ; and is prepared in asimilar way to Lei'dsche, or (he best common 
nr kanter cheese, to which it is mueh inferior. The Dutch fhrmers reckon that thirty cows at grass will 
^ve^from 100 to 300 lbs. of fine butter, and about 300 lbs. of kanter or common chcesq; per ^reek." 

8017. DairieSt or milk-houses. “ There is great variety tn the arrangements of the milk and cheese, 
houses ; but the most frequent form is this : — {tetween the dwelling apartments and the cow-house, and 
of the breadth of the house, is a square apartment for chuFning and other similar operations ; at onq 
comqr is the cooler, built of brick, as already described, and generally having a pump at one end, for the 
purpiMe of introducing the cold water to cool the milk. 'rh<8 apartment is airy, roomy, and paved with 
squ^e bricks. Descending a few steps from it, is the milk-house, or rathfr cellar ; it is always three or 
four steps below the level of the hous«, paved with brick, and having an arched ceiling, almost always of 
brick or stone, and two or four windows, according to size. The milk dishes, or pans, which arc daily 
first hand scrubbed and washed with boiling hot waten and then with cold, are range*! along the floor (not 

•on shelves), in such a way as each pan may be reached by the dairy.mald I’he windows are openetl or 
shut according to ihc state of the weather, to which particular attention is paul.” (Ibid.) 

8«)18. The cheese. houses axo also generally cellars, and adjoining the milk.houscs ; but in summer the 
byres are used for the I^idsche or kanter ctieese; the floor being kept quite clean. All the windows and 
doors being open, abundant air is afforded. In winter the windows of the cheese-houses are generally 
kept shut ; and, if any intense frost cxibta, they put in one of the wooden boxes, containing a pan with 
burning turf. The cheeses are placctl in rows on the wooden shelves.*’ Uhitf,) 

8019. “ The sweet awl deltcious flavour qf the Dutch butter is said to be^prin^ 'pally owing to the excel- 
lence of the Dutch salt. The butter, though salted, is always uell flavoured, and hardly tastes of tiiat acrid 
imality which the muriate or sulphate of magnesia frequently imparts to butter in this country. 
This acridity will be found very obvious, when comparing the Dutch saiterl butter to the best salt^ 
butter of Britain. It appears that in the manufacture of salt more tunc is allowed for evapor- 
ation and crystallisation, and that the crystals are nearly an inch square. In Britain the process of 
evaporation is hurried on by artificial heat, so that the crystallisation is never perfect. This is owing to 
our excise laws, wliich it is to be hopcil will be removed, or regulated in such a manner as to admit of 
applying the modern iraiirovemcnts in chemistry in this manufacture.” {Ibid ^ vol. x. p. 184.) 

8(s0. The great cleanliness everywhere observable in thejarmci ies of Holland is “ anotlicr cause of the 
general cxccl(»ncc of the dairy produce. This seems to bo the result of a well regulated division of 
labour. The men attend to milking and feeding the cows, and the women to making the butter and 
cheese. As to cleanliness, every dwelling-house maftaoilcl and a pattern; the inhnbit.ints seem to vie 
with each other on this poifit The cow-housc is pure imd clean, not a particle of filth being to be seen 
in it ; the cows are as clean as if they were in a dining-room; the milk and chccse-iiouscs, and, in short, 
every part ef the house, are free from dut^ and dirt of any kind ; the manure is placed at a convenient 
distance from cow-house, behind the house, and every particle is carefully collected together. 'Ihc 
whole apartments, oven tjio byre and hay-house, are generally under one roof *, and the cleanly system, 
and the admirable arrangements, give t|iatconifoit nnd pleasure which are tooofren wanting in .Scotland.' 

8^/. As an example of a Dutch dairy fiimcry^ wc copy the plan and elevation, figs. 1146 and 1147. In 
fig. 1 146., ** a is the kitchen or living-room ot the family, during the greater part of the year ; 6, a temporary 

m apartment m which the family take their meals diirine the 

1146 warmest weather in summer ; c, the cow-house, in which the 

^ cows are seen from both apartments; d, a lai gc room used 

for various purposes ; e, bed-room ; /, shed ; g, dairy ; dairy 
scullery ; §, cooler ; A-, a place for drying cheese ; and /, hay and 


straw room in the centre of the building.” The farmeries in 



Holland are generally of one story, and thatched with reeds, 
as in fig. 1 147., one*immeuse, lofty roof covering the whole. The 
highest part of this roof is in tne centre, over the hay and 
straw ro( n. {Ibtd ) Mr. Alton of Hamilton, who also visited 
Holland with a view of studying its dairy husbandry, gives a 
similar ac<x>unt of the Dutch farm-hous^ See 4 800^ 


tvtsoo wn The Aericuliure of Prussia. The system of national education established In this kingdom 
b^u alSSTmenfii^ and the feadcr will find the deteils, which have reference to 
£e wnr£ to which^iSTltSre Is to^^ the school gardens or fields, in Cc:isln*i work already 

cart, and their haf-ftik Is like Kpptune's, trident ** » 

8%4l —6% Screens or narrow bams are used to many parts of Camiola fiirjianglng buck-wh^t 


up^ht posts, horiaontal poles arc placdd, reaching f^m one upright t^e other. On thece poles, ^e 


from one uprigK‘:,to the sifber. ‘The sheaves of buck-wheat are also sometimes fixed on dk^uprlgbt post 

l-^*^o«r<fr*are cultivated in considerable quantities in CarnlOto and ^tyria; out In slices, they 
are given to the hogs^nd cows. {CadelTs Travels, voL L tk 25.) •> t 
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Russia and Poiand ^ 

S026i ^QBt. Road* in Ro/and By far the beat speeimen of that kind of toad utualU tiAled maradani- 
%cd, for want of a more exolitativc term, is to be found betucen Wnrsiw and Kalitr, ailUtam e of thirty 
tlire© and a half Polish, or one humred and English miles. Ihroufrhout this dista/fie it is 

uniformly hanl,iev4>|. and as smooth as a bilhaid tablc^ quite stiaightt Ulantt d with a double row ot trees 
on each sideband with very tolerable inns at each post station It is doubtllul whether a bettor road is 
to be OuikL^i imgland, certainly not on the Continent, o> pt, perhaps, b^twctii Milan and Cremona, 
or even as nir as Vicenza. 1 he VVarsaw roadds perfectly iit w, and owes its rxisUnee to the grand duke 
Constantine, whoca eflbrts to improve the internal con\|nuiiu 'ition of the lountry In every dlrertioii 
were incessant One feature of the Polish Aad iii question descries riotue, hetause it tends to give it 
tfie appearance of a carnage-road in a gentlemon's park kept in the highest order, namely, the msnncr 
in which the sides are dressed all along with gaecnturt. which looksliki inos-y banks, rut smooth, andper- 
fertly level Thu method of flanking a mac lanined road that lins bit n ( iit through hills, or promiiv^nt 
undulations in the ground, oilers, brides its neat ap])earanci,a great advantage, for it prevents, in a 
great measure^ the carrying jlway of the loo^i earth and denuding of tiu roots ol trees during heavy 
rains, both whieli income Mience!i, very injiirious tosthe ro*id itself, tukrs place when the sides arc not 
covered with turf {Gtanville s Itusbiat p 5b0 ) • 

8l)il7 British farmers tn Btland ''inct the peace of 1814. some Scottish farmeri have settled in 
different parts ot Poland, and chiefly in the ii< i^Iibourhood of Warsaw 1 he soil and the clim^e are found 
much more favourable, both for agriculture and gardening, than might luiturallj lx, imagine 1 hough 
the winters are more severe than they are at Edinburgh, yet the summers me much waniur,aiKl corn and 
fruits rificn much soonei and better J he eucumber glows freely, ind bears abundantly In the open 
•nr during the summer months Ihe estate or farm ot«VVi]ga, on the rrvor of that name, a view of 
which IS given \x\fig 1149, ronsuts of IHK) at res, and was pun hastd by a luar nl itiveof the author 
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^'*®*j**ly build thatched cottages in the style of flg. 1150 ; and the English in the neighbourhood 
of Warsaw adopt the style shown \njig. 1151. Behind the house there are a large garden and orchard, 
with summer-house, green-house, &a, the estate having been the property and residence of a Polish noble- 
man, considered a man of taste. The situation of this proiierty .«» about thirty miles from Warsaw, in 

a flat country, and there is good communication 
between it and that city, both by land and water. 
The soil is light in inoj% places, but in others 
it is loamy. About naif tne surface is covered 
with wood, chiefly birch, poplar, and Scotch pine, 
which is felled at ^tated Intervals, and Is floated 
down the Wilga and the Vistula to Warsaw, 
where it is sold as fuel The culture pursued on 
the arable land is the convertible system of — 
1. turnips ; S. corn, chiefly barley and wheiit ; 
3. clover ; and 4. oats. The turnips and clover 
are consumed in the fbeding*hou8es by milch cows, or rattle for the butcher. The corn is either 
ground into flour, or malted and brewed into beer, or distilled into spirit ; for both of which there is 
an ample market at Warsaw. Butter and chcese^are made, for which there is also a great demand. 
Pigs are fattened, but the Polish towns being chicflv occupied by Jews, and trade of every kind being 
chiefly in their hands, it is found that pigs cannot be driven to market, and sold there olive as in Britain ; 
but the carcasses are salted, or cured as bacon, and*!iotd in that state, to Christian consumers. J’he 
fattened rattle are sold by private contract to Jewish dealers, who dispose of them, either to their brethren 
in Warsaw,*Cracow, and other towns in Poland, wiiere they aro killed in the manner peculiar to the 
JeAis; or to Chlhitian butchers either in Poland, Prussia, or Russia. Numbcrs*'are sent to Dantzic and 
other sea-port towns. Arfi unlimited supply of manure may lie obtained from A^^arsaw at present, though 
it cannot be expected that tins will Ipng continue to be the case ; but bones are abundant not only in 
Warsaw but ail over the country, and the supply of this manure will, probably, for many years, exceed 
the demand. A cfushing-mill has been, or is about to be, added to the corn or flour.mill on the estate. 
It is also in contemplation to establish a steam-boat between Wilga and Warsaw, which will add greatly 
to the rapidity of conveyance between the two places. The flour might then be converted Into bread, 
and the cattle, for Christian consumption, slaughtered on the farm ; for it is chiefly by manufacturing 
farm joroduce, Inat it can be at all disposed of to advantage in such a country as Poland. The great draw- 
back ixi farming in Poland, U the want of moral principle in the labourers, who require continual watching 
both to keep them at work, and from stealing and drinking; but as this has arisen from the harsh treat- 
ment to which, as slaves, they have been subject from their masters through many generations (see ^ 650.) ; 
it may be diminished by kindness to the adults, and the education of the children. 

8028. — 672. Food of the peasantry in Russia. Rye bread is the chief support of the peasants in the 
north of Russia ; but, in order to save the rye flour, and to make it last the longer, the inhabitants, 
when compelled by necessity, mix with it tine ground oatmeal, the meal of buck- wheat, and the husks 
of the field mustarckseed (Sinkpis arv^nsis). Brandy is, in general, distilled in Russia fYom rye meal, 
with a more or less additional quantity of barley, oatmeal, and barley malt ; but very seldom fYom wheat, 
or buck-wheat. The Russians also distil brandy fYom potatoes, juniper berries, and f6rbus aucupkria, 
at all times with an addition of meal and malt They distil, in Astrachaii, a sort of French brandy tYom 
damaged wines, prunes, kernels of cherry-stones, and wild almonds (iiro^gdalus nkna). Some of our 
distillers maKc use of the skin and stalks of pressed grapes, raisins, and the waste in sugar refineries, 
with which they make good brandy. To the worst and common sorts of brandy belongs the drain of 
Kamtschatka, of //erocihum 5phond^lium, and another used by the Kalmucks, made fYom sour distilled 
mare’s milk, which is spirituous, but rather of a disagreeable flavour. [Com. Hoard Agr., vol i.) 

8029. Agriculture ta Lhwnm The country, before reaching VoViroa, offbrs a tolerable specimen of the 

present sfAte pf agriculture in this part of Livonia. Forests, both old and new, in considerable numbers, 
are met with here antk there, succeeded by corn fields; barren heaths : farm-houses, consisting of one or 
two wooden buildings, and a yard, in tolerably good condition : small horses, and diminutive horned 
cattle ; no incFosures, except a kind of palisade, marking the divisions of property or protecting the 
fhrra-houses from intrusion; and extensive buildings serving as granaries to hold the crops. These are the 
most prominent agricultural features of the country. I'lie Livonians have the reputation of being good 
farmers.^ {Granvtlle'i Russia^ p. 397.) ^ 

8030. —673. Agricultural products qf Russia. The hop is indigenous in the district of Petersburg; 

a few arc also cultivated in gardens, and the crop gathered the end of September. Hemp is sown 
about the middle of May, and pulled up in the beginning of .Sei>tember. Flax is sown in the beginning 
of June, and pulled in uie middle of August Both these plants are grown only small quantities for 
private use Red clover is sown along with barley and oats, and cut the following year, about the end 
of June, and the second in September ; the plants are fYequcntly destroyed by the early fYoste The 
farinaceous plants grown in the district of Petersburg are the following : — SomeflWinter wheat upon 
good soil, sown iJ the latter end of August and the beginning of September, is reaped about the 
middle or Aiuost Spring wheat is sown on newly cleared lands in the beginning of May, and 
reaped about the middle of August Rye is sown, more extensively than any s»ther grain, on most 
descriptions of soils, and in the latter end of July and the whole month of August ; it Is reaped the latter 
end of July and tbe beginning and middle of August ^ring rye is sown upon high and sandy ground 
In tile beginning of Stay, and Reaped tiie latter end of August. JBarlcy is sown In the be^ning and 
middle of May. and reapw about the mlddl&<bf August Oats are sown the«latter end of April and 
beginning of May, and reaped fYom the midoTe of August to the beginning of Seytember. Buck-wheat 
is sown upon high sandy lands in the ftaonth of May, and reaped in the beginning and middle of Sep- 
tember. No oleaginous plants are cultivated, except tiio sesamum and the white mustard In a few 
gardens. HietfAfioWiiiitare the leguminous plants of tbe same district: — White end gray peas arc 
sown in the banning m May, gathered green the If tier end of July, and ripe the laS^er of August 
Beans are sown in the beginning of May, and reaped in the middle of August : French b^s are sown 
in gardens, but they seldom do much good. {Com. Board Agr., vol. 1.) , 
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• SWVDBN. • ^ 

6031. —68& O^^at tgtpcmranoi f ihe amtUry In Sweden. A bishop of Bergen is laid to have given 
• Uie name of Northern Italy to some districts of Norway and 

Sweden. The pine forestware very beauUAil, especially when 
nje pale green of the young shoots contrasU with the older 
foli^f. From the appearance of some of these trees on lofty 
Clifts, it is easy to perceive how in alpine countries the de< 
sr^nt of the roots of the pine and the mountain ash, through 
fissures, contribute to the splitting of the rocks. The Swedish 
milestones arc raised on plinths to keep them above the uipw. 
Tire rr«ads, winding through extensive pine forests, are pic- 
turc^ue in the extreme. {Brooke's Travels in Sweden.) 

8082. — 693. The cottages of the peasants in Norway have 
double fronts. 'J‘his atlaitional protection renders them warm 
and secure against the blasts of winter. The manner of build- 
ing these cottages is the same as in Sweden : and on the roof • 
of each, a luxuriant crop of grass was generally growing, 
though some were loaded with a thick coaUiig of pebbles, and 
above them were two or three large ftagments*of rock, to 
secure the whole ftom being blown away by the winter storms. 
{Brooke* s Travels^ p. 105.) 

8033. — 704. Stakes for drying newlu~cut com are also used 
in Sweden. They are generally made of young pine trees, 
eight feet long, about one inch and a half in diameter at the 
top, and four inches at the bottom. Both ends arc pointed, 
and the thick end is let into the soil by the aid of an iron crow 
bar. The first sheaf is put on the stake with the root ends of 
the corn downwards, and the other sheaves, to the number of 
fifteen or sixteen, are placed in an inclining position, as shown 
in fig. 1152. {Quart, Journ. Agr., voL iiL p. 638.) 

Pbrbia. 

8034. —^. The general appearance of the country in Persia 
is characterised by its chains of rocky mountains, its long 
arid ^verlcss valleys, and its still more extensive salt or 
sandy deserts. The not them provinces form an extensive 
table land, which rises from a lower plain, and is interspersed 
with numerous clinters of hills, chains of rocky*mouiitains, 
and barren deserts. The lower ground, untlor the nameVf 
Dushtistan, or the level country, ^exhibits a succession of 
sandy wastes, where the eye is occasionally relieved by a dark 
plantation of date trees, and a few patches of corn, in such 
places as are blessed with a ftesh water riVulet or a copious 
well. On the banks of the Tigris this tract becomes more 
fertile. Wherever water abounds, vegetation is most lux- 
uriant; but the country generally sufiTers ftom excessive 
drought. The mountains present masses of^rey roc^ and 
the only trees that are found in abundance arc the tall /R>plar 
and stately chinar (/’latanus orienftilu), and the fruit trees 

surround every hovel. These hovels are clean and comfortable; and wages are high, while * 
I cheap. {Fraser's Persia, £din. Cab. Lib., vol. xv.) • 



8035. — 89a 7b give some idea of the present state qf agriculture in India, Mr. W. Carey, one of the 
missionaries, states, in the Trantactions if the Agricultural and UorUcultural Society of India, vol. li. 
part 1., 1832, that, in many parts of the country, the same crop is invariably raised on the same ground 
year after year ; hly is never cut till the grass has died or withered on the ground ; scientific rotation 
of crops is a subject to which Indian cultivators are strangers ; and the manure produc^ by animals 
is generally consumed for ftiel. No attempt to improve stock appears ever to have been nftde in India ; * 
though thefe is every reason to believe that all the animals used in the husbandry of Europe are capable 
of as high a degree of improvement in India as they are in more temperate regions. The quantity of 
waste lands in India is said to be so large as almost to exceed belief Extensi^ tracts on the banks 
of numerous rivers are annually overflowed, so that they produce little except long and coarse grass, 
seldom turned to any useftil account. During the rainy season, these tracts arc flic haunts of wild buffklocs. 
which in the night come up from them and devour the crops of rice on the high lands. In the cold 
season, wild hogs, tigers, and other noxious animals, unite with the buffklocs in occupying thae exten. 
sive tracts of alluvial soil ; which, though now so pernicious, might, by embanking and draining, be- 
come the richest lands in the country, and contribute greatly to the improvement of the climate. Similar 
observations might be made fi-especting immense tracts now wholly covered with wood, and producing 
nothing whatever to civilise man, but, on the contrary, proving a nuisance to the surrounding districts 
by affbrding a shelter to noxious anlxMls. The oppression of landowners, and petly^ offleers, on the 
cultivator is so groat, that in some parts of the country no farmer can reasonably promise himsdf secu- 
rity for a single night# « Thus,” concludes Mr. Carey, “ one of the finest countries in the world, com- 
prising almost every variety of climate and situation, diversified by hills and valleys, intersects in every 
part by streams (nwit of which are navigable six months in the year, and some of them mrough the 
whole year afibrd fivery focllity for carfying manure to the land, and every part of the produce to 
ket). Is, as for as respei^ iU agricultural Interests, In a state the most abject and degraded. ’ (p. 10.) This 
is a most forbidding^turc;^t it is incident to all countries in a particular stage of their progress in 
civllisaUon. Time was when the low distrlcU of England were ravaged by the wolves and bears from 
the mountain forests, and when the crops on the alluvial vales of her rivers were animaDy swept away, 
or at least greatly injurAi, by floods. As to oppression by superiors, and thieving from otoers, there 
will always ne abundance of such evils, till mankind are brought to something like eiiua^tion in point 
of knowledge, and ccmsequently iftiwer*; till, short, /he mass Of society ocoome fit tor lelf-govern- 

ment {TYans. 4gr.dioc. ^Ind^) * 

•* a . 

Australia. • 

8036.— lOtp! The whole territory tf New South Waks, Dr. Lang. wfiUngttn' 1834^nforms us, “ii 
divided, like UiRt of Great Britain, into countiel and parishes ; but these divisions are scarcely ever 
referred to »n the common irfeicourse of colonial life. Except in goverament deeds or legal docu* 


t999 


EffCYCLOPiEOIA OF ^ORICULTURsi 


FIRST ADDinaNAL 


ments, the grand natural divisions of the country are the only ones recognised by the colonuU 
Ihese dIvMions are the dis^cts of the Hawkesbury, of Hunter s River, of Bathurst, of Illawarra, ant) 
of Argyle f he cKstnct of the rfawkcsbury, which is let out In small farms from 30 to 100 acres each, 
has been long consider^ the granary of the colony, from the extreme fcrtuity of its^oil though the 
system of agriculture practibed iii*it 
Is as slovenly as can be well imagined 
The surface of the ground is ** for the 
most part merely scratchetl , and no. 
thing like a proper rotation of crops 
IS ever dreamt or Whert, ycir after 
year,, for twenty years together, nid 
soin^imes wheat and maize in suc- 
cession off the same ground during 
the'same year, is the Sangrado system 
of husbandry that prevails on the 
Hawkesbury *' The district ot the 
f Hunter’s River is lew out in f irms ol 
from 900 to SOOO acres each ** Dairies 
arc frequent throughout this exten- 
sive districts and laigo quantities of 
butter and cheese, of superior quality, 
are forwarded regularly by the steam- 
boats to Sydney *' i he vast phi ns 
ot the Bathurst arc chiefly tenanted 
by black cittle and sheep, and the 
farms are generally 52000 acres each 
This may be considered the wool dis 
trict ihe cultivated land of the 
Argyle district is almost all in pasture, 
but there arc intcrsperscil extensive 
tracts of the most barren country 
imaginable ihe distrut ot the Illi 
warra consists of a narrow strip ot 
arable land ot the first qiiibty let out 
to " small settlers, who cultivate grain, 
potatoes, pumpkins, ^c , for the Syd 
ney market, their produce tir ing con 
veyt'd to the capitil by water in small 
coasting vessels * l^is is also the 
tirnbcr distnct^reat numbers of the 
red and white cedar trees growing 
here, and that wood beiRg generally 
used for cabinet and Joinery work all 
over the colony Besides these there 
are scveril largo tracts of p<istoral niid 
alluvial land, which emnot be properly 
classed in any ot the above named 
districts , and r very great extent of 
country remains unexplored. The 
rich alluvial land on the binks of 
rivers is cilled interval land It is 
very prodiutivc but is dithcult to 
clear Norfolk Ishnd, has a sod ol the 
richest vegetable mould, even to the 
tops of the highest hilh, and appears 
well adapted for the culture of coffee, 
if not sugar It is now (18J4) occupied 
as a penal settlement for the colony of ) 

New ^uth Wales (Dr Lang s Jhs 
torical and Statistical Account qf JSew 
s South tVa/es,f o\ IJ 

®)37 General aspect qf the coun 
try Ihe piincipal town, Sydney, is 
beautiAiUy situated on Sydney Cove, 

<me of the romantioc inlets of Port 
Jackson, about seven miles from the 
entrance «of that harbour, the head 
lands at the mouth of which consti- 
tute one of the grandest and most 
interesting features in the natural 
scenery of the country Many of the 
most interesting localities on the 
shores of Port Jackson, bet ween Sydney 
and th^ headlands, are in the hands 
of private pi oprietors On Woolloo- 

mooUoo Mill (Jig 1193), which is an 
elevated projection of the land, about 
a mile from Sydney, most of the 
ofRccrs of the colony have houses 
The second toy fi of the colony is at 
present Paramatta, but Maitland will, 
probably, soon* supersede it, as the 
latter place U situated at the head 
of Hunter’s River, in the centre of 
the most extensive agricultural and 
grazing di^ct in the colony* Be- 
tween SydnMand Maitland there are 
two steam-oBto, and a conmany has t 
lately bflhn^rmed, callecf ** The 
Hunter River Steam • Navkation 
Company** WVh the fxception of 
the largo open plains in the iritenor 
of the country, the territory of New 
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South Walei ii, in iU natural state, one vast forest On the hanks of ^he riven, and especially 
OIL the alluvial land within the reach of their inundations, this forest t^omes what the coloniste 
can a thick brush or Jungle. ^ Immense trees of the genus Eucalyptus, iucli as the sferiney bark (Ar 
im.), the Blue g^m, E. pipAlU (>^g. 115&). and the Iron bark, li resinifera {Jig. 115a), tSwer uwardi 
ev«y dirertion. to Uie height of 150 or feet: while the cedar, nnd^ther 

• with imiumerablrfwild vines and other parasitical 

* plants, All up the inte||kticea In tJic 

.•xsk sterile region, the trees are stunted .Aiiai8S<a-ia. 


sterile region, the t{€^ are stunted 
In their growth, and of a most for. 
bidding aspect ; Ahcir trunk# and 


tTamat bark, 60 ft. 


bidding aspect ; Ahcir trunk# and 
naked branches being freoucntly 
blackened by the action of fire, as 

• in the Eucalyptus [Jig. 1157-). The 
■oil of these regions is a white sand, 
anft nothing can exceetl the lone, 
liness and desolation oLthe scene. < 

(t 

8038. The sailed portion qf New 
SotUh K'ales, in 1833, Sturt tells 
us, extended firom the 36th to the / 
3gd parallel of latitude. The popu- ^ 
lation of the colony is said to consist r~ji} 
of 45,000 0-ee settlers, and ^,(XX) ^ d 

convicts. Its imports, in the year 
ending January, 1833, amounted to 
602,032/., of which 144.793/. was the 
value of commodities imported firom ^ 
foreign states, the rest being the 
produce of Great Britain and her 
colonics. The exports amounted to 
384(344/., of which 81,9o9/. consisted ^ 
of Britisl) and foreign merchandise 
re.exported, and the remainder was 
the produce of the colony, the New 
Zealand Aaheries, and thMiouth Sea 
Islands. The chief articles of export, 
which were shipped to the mother 
country, were New Zealand flax, 

806 tons, value 15,393/. ; sperm and 
black oil, 3186 tons, value 142,921/.® 
and wool, 1,515,159 lbs., value 73, '>394 

* In 1831, no less than 150 vessels cn. 
tered the harbour of Fort Jack.son t 
^om foreign ports, the amount or ^ 
their tonnage being 31,259 tons 

y {Siurt’s ExpedUton inio the Interior 
qf AustraUa.) 



8039. 1038. The mineral productions. Marble of a good quality, and which takes a beautiful polislu has 

ten obtained in Argyle. in one part of its course, Hunter’s River flows for a considerable distancemver 
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rocks or Jasper : and beauttfbl agates, opal, and chalcedony, besides innumerable petrifsctions, are fbund 
on its banks! (HM. and Sfatisf. Acaunt, ^c.) 

904a —lOia Natural produetions of riew Holland. A f^uliar character is given to the trcods of file 
extratropical parts of New Holland, and to the woods of Van Dicmcirs iJ&nd, by the species of trees of 
the order Frotedee<r. These are* numerous, and the leaves of the generality of them have a vertical 

position, and a siini. 
tar ast)^ on both 
surfkcps. rfeeflc sur- 
faces, a close inspec- 
tion tCBchdC, are 
distributed, by a 
reticulation eof the 
fine veins of the 
leaf, into numerous 
small compartments 
or area'ations, within 
each of which, on 
one face of the leaf, 
and very generally 
on both faces, m 
lodged a minute 
glantL (Sec Brown's 
iSupp. prhn. Flor. 

New llolL) 

8041. Thevegetable 
productions New 
Holland. Some of 
the most common 
trees in the neigh- 
bourhood of S 3 dney 
are several of the 
different kinds of 
Eucalyptus (Jig. 

1I54JO 1157.); what 
is there generally 
called * the honcy- 
sucklcCQ^nksm inte- 
grifblia) ifig. 1158.), 
the apple tree f An- 
g6phora lanccolata) 

(>5g.l 159.), the forest 
oak (Casuarlna to- vaas, 60 rr. 

ruUtoa) (Jig. 11^.1. and the grass tree (Xanthorrhse'a arborcscens) (Jig. IIGI.). The last is nar- 
tlcularly beautifUL There are also tJic broom (Jacksbnid scopkria) (J&. 1162.), which is called the 
dogwood at Port Jackson, and th4|^£d of which is very difficult to burn, and the tea tree (MelaleSca 
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lioaii«n>liA) The namcof tea tree b given abnoat indbcrlmlnately toaeveral llnda of Md■e^^cal 

and Leptoabftmum, becauae It b mppoied that the tint ooIooUta made tea frofc the leaves of lome of the 
•Ifcciea of tbme genera I he tenns blue, red, or white gum trees, as applied to diOhiept s^Iesof the 
geuus Eumlfpb^ refer to the colour of the bark. ITie wood of trees of this genus is very duiahle ; 
as a proof of wh;^ Dr. Lang informs us that a stump of a species of Eucalf ptus (blue ruot tree) 
remained quite^sound Tor thlrty.flve years in the ground, after havidg*becn cut down. When it was 



neccssuy to remove it, it took a fortnight to burn ont the root The circumstance of this trunk remain- 
ing quite sound for such a great length of time is very remarkable ; and reminds us of wlRit Dutrochet 
states respecting the stump and roots of the silver tir {Gmd. Mag.^ voi. x. p, 408.) ; via., that fliey 
will continue to live, ami even grow, during a great number of years after the tree has been felled. 
{Lang's Hist, and Stattst. Account.) All these cuts of Australian trees, and also the view {fig. 1153.) are 
trom drawings kindly sent to us by our ftiend, John Thompson, Esq. of Sydney, a gentleman whose taste 
in landscape is not unknown to the readers of the Qardener*$ Magazine. 

8042. — 1041. Agriculture in Australia appears to be making considerable advances, from the more 
frequent influx than formerly of emigrants with capital. Some Si^ch fanners have settled in the interlcr 
of New Holland ; a good many have located themselves in Van Diemen’s Land, and there are some even 
on the Swan Kiver. In 1830, the Cashmere goat was imported into the colony by Mr. Riley, and about the 
same time a German gardener, that Mr. Riley took witn him fVom England, established vineyards in dif. 
ferent parts of the country, which, ftom accounts received in 1834, have already produced wine. (See 
Gard. Mag., vol. x. ^ 159." 

3043. The principai agrieuUural products qf Netu South fVales are wheat and maito. ’jnie cost of 
clearing heavily timbers alluvial land is about .5A an acre, but sometimes a single crop of maize clears 
the expense. The return of wheat varies ftom 15 t»40 busbcls an acre, and in the Argyle district it has 
reached 45 bushels : but the system of husbandnr is, generally speaking, wretched in the extreme. The 
staple article of Australian produce Is wool, of which Dr. Lang says, f,5]5J56 lbs., Aid Sturt, S,50(\000 
lbs., were exported in 1833. It Is genorally supposed that John Macarthur, Esq. Wat the first to introduce 
nne-woolled sheep into the territory; and, though the honour Is also tlaimed by another individual, 
there is no doubt that Mr. Macarthur had the merit of having demonstrated their adaptation to the 
climate, and the capability of the colony to produce wool to almost any exti nt. lliis has been effected , 
in comparatively a very short space of time. About 119S, Mr. Macarthur commenced sherp>fiiniiing, 
and in a year or two, he had an opportunity of crossing his coarse-fleeced sheep with merino blood. So 
prultfic was the mixed breed, tint In ten years, a flock, originally consisting of not more than seventy 
Bengal sheep, had Increased to 4000. In itos, Mr. Macarthur went to England, carrying samides of his 
wool, which was so much approved of by a committee of manufacturers, that government were induced 
to encourage him in his attempts to produce fine wool in the colony, by directing that he should receive 
a grant of land for that ipurpose, in the low pastures, which is now named the district of Cambden. In 
1^, Mr. Macarthur returned to New South Walw with two ewes and three rams, purchased by him 
from the merino flock qf George III. ; his flock was removed to the low pastures, ana since tha^ period, 
the wool of New Soudr"Wa>es h^ b^n rapidly Increasing in value in the home market (Dr. Zaug*s 
HM. and Statist. Account, and SturCs JSxped. into the Interior ^ Australia.) 

mMii Fhtfts and other vegetable products cultivated in the colony oj New South WtjUs. Vines. 
W^h are the most impwrtant of the flrulMiearlng plants to a young settlement, have only beA^ Cpltlveted 
• ^ years to any extent “There are now, however, many acres of vineyard throughout the country ; •* 
m wine and brandy have Ulen manufactured (Vom grapes grown by Mr. Macarthur*B sons at Camliden. 
The wine is very similar to the light wines of France and Oermapy. Tobacco has betn grown to neat 
extent, particularly on the vch alluviaTlandl, and is only inftrior in point or manufacture Oltvcai, nc^, 
indigo, and opium, are beginning to bSWuUivated : the casror.oil tree (JZlcinus commhnls) mrawa luxu. 
riaiitly, and ormes and all the genus Otrus, and and peaches, bear ebundantlv. The hedges to th^dfla 

VO generally foimed of quince or lemon trees, ^ere are several orange orchards, producing annually 
12,000 to ^,000 dozen each. The Bruit of the loqpat (Eriobdtrya JapenicaVis sold in great quan- 
titles in dte Sidnew market Cotton, coflfee, tea, ana augai have been tried* Vnd foumi to answer, 
gough toweiutlvatlon haa.not y^ been attempted oifa Ivger scale. (Hist, and Statist. Account, voL I 
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e045,— 1042. As n eountrufor emigratUs. During Sir Thomas Bristle’s administration, anir respectable 
person, who< pledged himself to govemoieiit to maintain and employ ten or twenty convict servants, 
could obtain ](X)« acres /breach iBUch servant. This occasioned a great demand for convict laboured: 

and, instead of governmr-'- .-«—«» 

was, during the goveri 

unsatisfled at the office ... , 

South Wales is an excellent country for the agriculturist i but it is subject to some drawbacks. fA season 
of drought, which continued three years, began in 18 ^, and it appeared fVom the statements of old 
natives, that the country was subject to periodical visitations of that nature. It is also subject to inunda. 
tions, particularly ft-om the Hawkesbury Ki\^r. From tl«' imperfect state of husbandry throughout the 
country and the fertility of the soil, much may, however, be done by an experienced agriculturist For 
eight months in the year, from March to Novtember, the pinnate is delightful ; but duriivg the Australian 
summer, the heat is considerable. The most unpleasant part of the year is dyring the prevalence of the 
hbt winds. ** These winds occur on an average four times every summer, and continue from twenty, 
four to thirty-six hours at a time ; " the atmosphere feeling like a current of heated air from a fUrnace, 
and the thermometer generally standing at from to 100°, and sometimes even reaching I VJP of Fall- 
rcnhelt The extreme dryness of the air, however, prevents this degree of heat from being so intoleral^e 
as it would be in a moist climate like England. The hot wind is generally succeeded by a violent gust 
from the southward, and very often by a shower of hail. (Vol. ii. p. 18ff ) Very few persons live to 
attain ol(k>agc; but they generally enjoy ext^llent health 'md spirits while they do live. In short, 
observes Dr. Lang, *' the lamp of life in the salubrious climate of New South Wales is like a taper 
immersed in a vessel filled with oxygen gas; it burns more brightly than 111 the common air, but it is 
sooner extinguished.” To {icrsons possessing piopcrty to the amount of ^rom 30001. to 50001., ** New 
South Wales presents a most eligible prosfiect for eftccting a comfortable •‘ScUlemerit. They may put 
out part of their capital at interest for ten per cent, on excellent security, and lUtXl^. will not only pur. 
chase 10(K) acres of land at^s. an .acre (the selling price in 1833), but will be amply sufficient to stock it” 
{Lang's Ilrst. and Statist Account, vol. li. p. 900.) 

tlOKi. — lOt't Fan Dientcn's Land. Tins colony may be considered as the most prosperous in Australia, 
and the suitableness of its clnnate for Englishmen is every year more and more confirmed. “ The colony,” 
Mrs. Prinsep obaerves {Journal qf a t'oyage from Calcutta to Van Iheinen's J.and), ” contains every 
source ofivealth and health, in short, every thing but money. Interest on mortgages, with the very best 
securities, is 15 or SK) per cent Hank shares pay 16 per cent There is no immediate prospect of any 
check to that rise in the value of land which is now observable. Money well invested in land here, and 
allowed to accumulate, will be tenfold its original value in fifteen years. 200/. would purchase a noble 
property heVe. 1000/. will buy a fine, healthy, af/d beautiful estate of 1200 acres, 200 of them already 
in cultivation, and the whole becoming more valuable every year Corn and potatoes arc cxiiorted to 
Sydney ; and wool to England. Wool averages Od. per ))ound. The whole colony is on the advance, and 
its resources remain to be developed Fresh lands arc granted in square miles, m the proportion of the 


being as one to six of pasture. The total number of acres granted to individuals, U|> to December, 
is l,3!23,.'i23i consequently, there nrc*l3, 676,447 unlocated acres ” 

8047. I'he vaool of Van Diemen's Land is of peculiar softness, and, f^om the greater attention now 
paid to cle.ining and packing, thp price is rising. Wlicat is of a very superior quality, weighing 


in fhe colon^ for hats, and also for shoes, which arc remarkably durable ; when well packed, and of f. 
good size, these skins fetch nearly Od. a pound in London. Shoemakers make 100 per cent, on the raw 
material. (Cape qf Good Hope Lit. Gax., vol. iii. p. 187.) 

Eavj*T. 

8048. — 1077 . Egypt, under the government qf the present pasha, is undergoing extensive polilical iin. 

provements, among which agriculture, Mr. St John observes, is not altogether forgotten. The culture 
of cotton has been commcnc^ on a large scale by government ; and an extensive tract of country round 
Cairo, which wa# long rendered useless by prodigious mounds of rubbish, many of them exceeding 
seventy feet in heiglit, has been clean d, the mounds having been levelled, and planted with olive trees, 
wtych bore fruit the second year. The teak tree has been introduced ff-om India, and is found to thrive 
near Cairo as well as in its native country. The mango, the pine..'ipple, and othu tropical fruits, have 
been triedrand there is an English garden of naturalisation, under the direction of Mr. Trail, an English 
botanist. On the whole, there can he no doubt, that, if the present comparatively liberal )iolicy of the 
Egyptian government be continued for another generation, the face of the country, and the condition of its 
inhabitants, will be entirely changed. Nature has*bupplied an excellent soil, and abundance of water, 
under a climate si(fficicntiy hot to produce the produce of tropical countries, and yet not so much so as 
to prevent the grain:* of temperate regions from being profitably cultivated. (Egypt and Mohammed AH, 
P-WS.)* . „ 

Morocco. 

8049. ^10<)8. Agriculture in Morocco. The farmers plough and sow at the same Ume. The ploughing 
* IS performed by one man, wlio, while he guides the plough, which has a single hmdle, with his right 

hand, holds the reins, which are made of the palmetto twisted, and a long, thin, points stick to goad 
%'the oxen, In his left. When he sows^ he leaves the plough, scattering Ihe grain very 8i>aringly with his 
right hand, and harrows it in by passing the plo gh again over the surface, the ftirrows being straiglit, 
narrow, and very shallow, without any ridge The pioughsharo has merely a simple tip of iron, which 
is taken off wlien the husbandman ceases to work, to prevent its being stolen. (Brooke's Travels in Spain 
and Morocco, vol. i. p. 303.) ^ • 

Cafe of Good Hope. 

8050. — 1133. Albany. At the closo of 18S4, when this new settlement was hastening to dissolution, the 
commissioners of enquiry removed certain political evils, and the country at once commenced a march of 
success, which John Centlivre Chase believes ** the most unparalleled''in tlie history of colonisation.” In 
August, 18%3, the Caffl-e trade, chiefly In ivory, amounted to about 34,000/. annually ; and the exports 
increased ftom 32,27.3/., their amount in 1829, to .51,290/ , their oraount in 1831. Hides, horns, skins, 
tallow, butter, salted provisions, and ivory, formed the principal items. Cultivation Is extended. Oats, 
bailey, and oat-hay are the chief commodities; wheat has also been raised, and Indian corn, fruit, and 
v^etat^ grow most luxuitjtntly. Gattle, sheep, and horsQi ara abundant, and every necessary of life 
is extrAely cheap. There arc about 2(\\)00 sheep, the wool of which <3ella at upwards or Is. per 
pound. ^Kaham*8 Town has increased from 22 houses to 680 ; and eight vKlages, eleven places of 
worship, Ipid fifteen schools have bCcn built Hat, blanket, and tile manufactories, nunfhfous limekilns, 
three water and six wind mills,' two tanneries, and two breweries, have been established. There is an 
Infant sefieo^a savi^* bahk, a public reading-room, and a commercial hall. A neigspaper was com. 
menced Iti January, 1832, and it is prospering. The population, in isai, was 9918 ; aifli, as • proof that the 
country Is favourable to human bfe, only 24 out of 248 persons, wlm landed In 18^ had died in 1830. 
” Si^,” says Mr.^ Chase ” is tlie result of thirteen years* settlement, nearly five of which were those of 
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failure and dlftree^ From what has been related. It may be seen, whether succcA has attended the 
efibrta of the immigrants or not, their only diflfictiUy, in as far as my own Knowledge goes, is that of a 
nAint of additional labourers to gather in the harvest of growing prosiierkyi and, as a iirooFof this want, 

1 refer to the many and freyuent 8pi>eals to tlie home government, successively made since 182^ for a 
new emigration. {The Cape qf Good Jlujie IM. Gaz., vol. iii p. 182.) ^ 

, * • * 

• America. 

8051. — 1153. Climate of fJorth America. Ovylhe whole extent of North America, it is universally 

admitted that the clearing of the country has modified the climate \ tJmt this modification becomes every 
d.'yr more manifest ; that the winters arc now ■Ifess severe, aAd tlic summers less hot ; and, in other words, 
that the extrepmes of temperature observed in January and July annually approach each other. {Jones's 
Jour Ap 18.34.) , • 

8052. — 1159. The soil of the United States Is adapted to almost every species of culture. Wheat grows 
everywhere: and tobacco, hemp, and flax between the Fotamac and Uonnoke and Mexican GifTf. 
All the grains flourish in thc^rallcy of the Mi.ssissippi ; but it is particularly In the delta of that river 
(which, like that of the Nile, is the work of the waters) that the sugar-cane and indigo succeed best 
Almost everywhere, the earth abounds in pasturage, but is not adapted to tlie growth of fruit trees, or 4 
only produces fHiit tart and without flavour. 'I'he most productive kinds of culture arc those of colonial 
articles and vcgctibles ; a species of cultivation for which the Americans are indebted to the French of 
St. Domingo, who have taken rcfijgc among them. They arc also indebted to them for sonae seed and 
kernel ftuits* 'J'he territories of the United States, with regard to .'tgriciilture, may be divided into two 
parts, perfectly distinct from each other. I'hc lands bordering on tlie AtlanDc are generally bad or 
middling; but those on the oilier side of the Allcghanie^ in the basins of the St Lawrence and the 
Mississippi, are not exceeded by* the liest lands in Europe: and have, besides, the advantage oMicing 
nearly all virgin^ and easily cultivated. Vegetation is hardy, but prompt, which is occasioned by the 
humidity of the soil. {Beaqfour's Sketch of the United States t p. 81.) 



8053 —1192. Climate the Canadas. John Young asserts, ” that, 2000 years since, the climate of 
Europe was preciselv similar to that of llritisii America at the present day ;4h support of which he qftotes 
many authors of antiquity. He attributes the change, first, to the extirpation of the forests and the 
draining of tlie morasses ; secondly, to the increase of population, and consequent cvoIutiAi of animal 
heat, and tlie warmth communicated to the atmosphere by the fires within the houses; thirdly, to the 
extension of tillage, the process of putrefaction alone generating considerable heat" {Brit. Farm. M.„., 
vol. vi. p. 196 ) Ftg. llf>4. is a specimen of the Canadian log houses, which have been well represented 
in the SActches, &c., of Captain Hall, from which our cut is taken. * 

SeXH —119.5. Eviifiration to British America, Mr Ferguson, who visited C.anadn in 1831, sajts, ** that 
Upper Canada certainly Is (dessed with all the solid appearance of hunnftin happiness, independence, and 
comfort ’’ Tlie notes of this gentleman are given at length in the Quaitei/y Journal ^ Apiculture ^ 
vol hi., and well ^perve to be consulted by all emigrants. In a work on Emigratim to Britit^ America, 
by John M'Grcgor, Esq , published in 18.31, the British possessions in North America arc stated to be 
the Island of Newfoundland, 'Cape Breton, and Prince Edward Island ; the province of Nova Scoti^ 
New Brunswick, and the Canidas; tlie region of l^abrador and the territory west of Hiidson*8 BaHlil' 

Newfoundland bcarr - ^ 

for the rearing of 

and i<5, taken altogetiic , . „ 

the inhabitants consist of Europeans fVom all nations, but particularly from Scotland. Cape JSi«ton Is J. 
small island, peopled by between twenty-five and thirty thousand souls, chiefly flrom the Vvestem High- 
lands of Scotland." The climate, thopgh humid, is salubrious : the general aspect of tlie country 
romantic and mountainoift, and covered with forests ; and the valleys contain extensive tracts of excel- 
lent soil. Nova Scotia is an extensive country, fitted to receive '* thousand^ perhaps millioi^ cA 
emigrants." The winters arc severe, but the air at that season is generally dry. This penmsula abwnds 
with extrmsive fields if coal, with iyonstone, with gypsum, and, it is believed, with rock salt New 
Brunswick has a climate mirtieularly suited to the constitution of Britons. The country is covered with 
immense forests of evergreen and deciduous trees, and it is everywhere intersected by rivers fit for navi- 
gation. Coal, iron, gypsum, and sapdstqpe abound. The Canadas inclqdc an extensive territmyk with 
a climate which is on the whole salubrious The thermometer, in summer, rises as high as 80^ in the 
shade, and in winter Anks below aero. The winter in I..owcr Canada is two months shorter than that 
of Upper Csifiida. The geology of Canada is little known ; the firlncipal rocks anpear to bestrap and 
limestone There arc sods of every description, but the largest tracts are either alluvial, or of a lighter 
character, ap^oacliing to sand. Labrador, and the territory west of Hudson’sWay, M|^M‘Gregor does 
not considevas sifitable to emigrants. We can only refer the reader, w'ho is d^lrous of emigiating, to 
^Mr. M*Oregor*l Ixwk ; or to a ury copious abstract of it which will be found in the fluarter/v Journo/ 
qf Agricuitmy, vol. iii. p. FPO. to 
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AGRICULTURE CONSIDERED AS A SCIENCE AND AS AN ART. 

c. ^ 

II 

8^55. .... 128^. In the arrangement of this divis^n of the Encyclopaedia of* Agriculture, 
endeavoured, in the first three books, viz., those on plants, animals, and the soil, to 
establish the science of agriculture ; and in the succeeding two»books, on the mechanical 
agents of agriculture, to describe the tools^ instruments, machines, and other engines, 
' and operations performed by them, which constitute the art. In this Supplement the 
chief additions to the scientific part will be found to be some paragraphs on mildew ; 
some on tlie new theory of the rotation of crops (accc. ding to which plants are supposed 
to injure the soil by their excretions, instead of exhausting it of specific kinds of 
nutriment, as was heretofore conjectured) ; and some on humin. and on the manage^ 
ment of manures. The additions to the mechanical part, or the ai i of agriculture, in- 
clude a number of new implements or machines, and buildings ; among which are, 
one of the most complete threshing-machines that has ever been erected; a very 
superior description of farmery ; a hop kiln of a new and superior contruction ; and 
some excellent designs for labourers' cottages. 

— 1S94. A plants Dr. Lindl^ observes, ** is to be understood as a mass of individuals, each 
havine its own peculiar system of life, growing tc^ether in a dcflnite manner, and having a common 
organisation, but nevertheless capable of vegetating independently, and not unfVequently separating 
spontaneously fTom each other. These individualasire buds, each of which is perfect in itself, and ex- 
autly the same as all the others of the same plant Tficy are combined by means of a fibro-ccllular sub. 
stance called bark, which \i to be understood as being composed of the cellular integuments of as many 
individuals as the plant may have developcil buds. Asthe act of vegetation consists in the developement 
of a germinating b^y in two opposite directions ; the one upwards, as stem, the other downwards, as root ; 
every bud,S»hen it begins to grow, must^be subject to this law, provided it is the independent being 
WkTich it has Wtn represented to be. And, in fact, if a bud is separated from the system to which it lie- 
longs, it does follow this Jaw of developement, as is well known to gardeners front their practice of pro- 
pagating plants by buds and eyes Naw, if buds, when in a state of combination, undergo the same kind 
of devolo|)ement as when isolated, as it is reasonable to suppose they do, it will be found that the fibrous 
and vascular tissub of the wood and hark, which always descends fVom the buds, really constitutes their 
roots : and that, consequently, the concentric circles of the wood and bark of dicotyledonous trees are 
consrerles of roots formed by the annual developement of buds uiion the surface of the plant.” (Jour. H. 
Institute May, 1831, p. 479 ) To those who are desirous of keeping up their knowledge of the physiology 
of plants, witW the r^id progress making in that department of science, we would strongly recommend, 
as edientiflc works. De Candolle*s Phusiofogie r^g^tale and Lindley’s introduefton to Botany j and as 
popular works on the same subject, Mrs. ivftrcet’s Conversations on Vegetable Phybiology^ Main*s Illus~ 
trationa qf Veaetable Physiology^ and Lindley’s Lady's Botany. 

80^ — 1515 Influence of temperature on the eerminisation qf seeds. Seeds in general will not vege- 
tate in a temperature of 9° or 10^ above zero. But, from some exmriments lately related to thc^Koyal 
Academy of Sciences at Paris, it appears that seeds of wheat, barley, rye, and beans, have been sub- 
mitted fbr fifteen minutes to the temperature of the congelation of mercury, and yet germinated after- 
wards. The samceseeds which lost their germinating power at 122o in water, preserved it to 143® in 
vapour, and 173® in dry air. The limit of germmisatlon varies with the duration of immersion. Thus, not 
more than one fifth of the seeds of wheat, barley, and rye would germinate after being kept for three 
day8*in water at 95® ; the saiiM» seeds will germinate in sand slightly moistened at i 13®. The gcnninative 
principle of cerealia and legumes is destroyed at 173® in fifteen minutes In most sccids 122® will destroy 
the vital prificiple. In hot countries where the temperature of the soil is as high as 118®, and even 122®, 
the eercalia disappe^ first the barley, then the wheat, and finally the rye. {Vlnstitut.^The Printing 
Machine, vol. i. p. 107.) •• 

8058 15C& Aitroeen gas. Cruciferous plants exceed all others in the quantity of azote (nitrogen) 

which they contain ;^nd, on account of this quantity of azote, ammoniacal principles arc frequently ob- 
vious in JtHeir fermentatiofi or putrefaction. To the same cause are, pcrliaps, to be attributed these two 
phenomena ; first, that the crucifcrae yield more of nutritive matter than most other esculent vegetables ; 
and, secondly, that they require, to produce them in perfection, a soil well imbued with animal matter, or 
a station contiguous to the residence of man. {Dec. Syst , vol. ii p 142.) 0 

8059. Presence qf azote in seeds. M. Guy-Lussac remarks, *' that some seeds contain azote is a well, 
^own fhet, since a substance of an animal nature may be cxtracteii fVom them, as gluten from wheat 
Aur ; but he observes that he has nowhere seen it stated that all seeds (^tain aniinaliscd matter. To 
he satisfied that this is the case, however, it Is requisite only tq submit any seed to distillation, cither in 
its natural state, or, what is better, deprived of its ligneous envelope. Nevertheless, ammoniacal pro- 
ducts are not always immediately obtained by distillation. Rice, for example, gives a very acid product; 
but the presence of ammonia is easily provetl by the addition of lime. Kidneyl ■•ans and many other 
similar seeds give a very ammoniacal product. In general, anv grain, deprived of its envelope, may be 
considered as composed of two parts; one vegetable, which gives, an acid product by distillation ; and the 
Other anima), yielding ammonia ; so that the acid or alkaline character dfipende upon the predominance 
of otieor othe^ df these matters. M. Guy-Lussac submitted all grains which came in his way to distil- 
lation, and aU^f them gave ammonia, the greater number immediately, and the others after the addition 
of lime : and Tie considers that this circumstance will explain the ^nutritive quality of grain, and the 
astnnlmng fertilising property of seeds as manure, after the oil has been extracted from them.” {An. de 
Chim. et de PhtfS., Wiy, 1833 ; and Phil. Mag for May, 1834.) ^ 

8080. 1535. Fertility qf soils. The theory promulgated in (hese two paragraphs is, to a certain 

extent, atniianoe with the new doctrine of spils becoming poisonous by the d^sition of excrement, 
wbi^ wilK found gig^n at length, in the section on the rotation of crops, ^ 22174 in the Encycloptedta^ 

**80jL??l84*and l^St**J^ht and mildeut The term blight is indiscriminately employed by empirict) 
cultivators, andby the iifcscierttific public generaUy, to plants injured cither by ftingi, or by Insects, and 
ion^mes eveiTto diseasid plants. If it is to be used at all, it would be more correct tif use it adjectlvely 
in flhftttection with the cauM of the injury ; as, for erfample, blighted by ||isccts^W ftingi,V>r by disease. 
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8G(>2 Mildew^ oite of the grcale«t enemies that tlie anieullunsi has to contend ^ith, in nothing niore 
than several species of uarasiUeal tongi| which attack difltTcnt kiiula of varying in their nature 

^D(Lau)>oarBnce, accordlna to the plants attacked ; or, in technical laiiguagh, being sgeciffcally difibrent 
on dinerent j>1ants. Thu ftjpgi, conmonly call^ mildew, are dlviduil into three closes : t. llu^ which 


very'tmnu'le in their forms ; they seldom appear#n the Oik^i on, but in autumn. 


the filamentous nature of its spurutos. This Is a very destructive parasite, and it is found upon a treat 
variety of planta Tlie leaves and even fruit H peach trees are often attacked by 1^ and it is ftimuently 
mistaken by gardeners fol* an Insect. Another very destructive superficial fiingus is called Acro^rMm 
tnogili^dcs (Jig. H6B,), and it consists of a number of globules, attached to each 
other, which, when magnified, appear like the beads of a necklace, and in many 
cases are found standing dpright. When ripe, tlieso globules fall ; and, taking ^ 
root, form fresh strings, or necklaces, like the first. Sometimes little tufts f» 
Uicse globules appear fixed to stalks ; and, from some fancied resemblance to 
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from a fancied resemblance between that fruit and its clusters (tf little globular 
speds and seed-vessels. All these and many other superficial mildews are known 
by garaeners by the popular name of blight, and their devastations arc fbequcritly 
mistaken for those ot insects. 

SOGi. The sewnd clasA qf futigt^ »i»., those u/htrh spring from the interior 
qf leaves and stems, are by far the most fatal. The«ie fungi generally appear in a sort of bag or case, 
^ which IS 8up|K)sed to bo fonned of the cuticle 

H 66 the affected leaf ; and they may be called 1 1 

^ hyimdermous fbngi, or interiml mildew. One * 

of tile most common of these, is that which 
attacks the common cabbage {fig llirr.), Cy. 
lindrosiibrium co icuntricum Grev. These 
very destructive /gtigi have theappourauceof 
small white paijphes, or sjiocks, of frosty in. 
crustation, winch, when mupniflod, are foitfid 
to consist ofaa number of small cy finders, 
lying end to end, or across each other. These 
cylinders ore all filled with seed, and burst 
when It IS riiic, scattering it in every direc. 
rion : wherever it falls updu the leaf it takes root, and thus the Aingiis sprcml^ 
rapidly. The mildew whicn attacks rose trees and many other floyenng shrubs 
is a kind of £/rb(la This name, derived fVom uro, Lat., to burn or scorch, is 
applied to those occasional discolorations of the surfaces of plants which were 
formerly altributid to blights, or injuries from the atmosphere, and which have 
the appearance of a browu jiowder. l7rcdo effusa Orev. {fig. 1168.) generally 
shows Itself oil the under sides of tho loaves of the llmbcose, and spreads rapidly. 
f’^rWo Pas is another kind, which also attacks rose trees. The bean and 
pea are affected by a kind of iiuUlcw (f7r6(lo fabae Pers 1169.), which spreads along their leaves, Hike 
jMeva \. . , white root-> cunnusly interlaced. I roin these lootsspring a number of branch.likc 
shoots, encji bearing a liall-bkc head or brown berry, 
which, wlien n|)e, bursts and discharges seed. An in- 
ternal mildew, which infects com, is highly injurious to 
the farmer It is vulmrly called the pcpiier brand , and, 
wlien corn is attacked by it, it gradually consumes tho 
substance of the grain, leaving In its stead only a dark 
powder, which has a very oflhnsive smell. This fUngus 
is (bund oply on barley, and. in this respect differs from 
the UrUdo Segetum, or smut, w|iich is destructivennot 
only of barley, but also of wheat and oats. The Urhdo 
•Segetum, or smut, has been the subject of many inter- 


and stems, always torining in the Interior of the plant; 

and bursting forth when ripe. Corn is also attacked by a spei'ies of Ptlcclnia ; 
a very fatal kind of Aingus, which always appears divided into cells, l*uccfnia 
Cr'raminis (jllg. 1172.), which attacks corn, forms in the interior ef the stalk; 
and, when ripe, bursts forth in clusters, like bunches of grajies, of a dark 
blown colour. Pucefnia Absaa Greo. (fig. 1178.) appears on the leaves of rose 
tices iA little brow'ii tufts, which, when opened and magnified, are found dtH 
vided into extremely minute cells. The ergot on the ryo (SnermcB'dia elkvus 
Fries) is a well known and very destiuctivC species of internal mildew. It partakes of the nojture of the 
truffle, and grows out of a spike of corn like a prolonged kernel. It is long, homy, and cartilaginous ; 
and it cxiniists of fibres closely interlaid. This disease evidently originates In the centre of the stem. 

It aflbets niaisc, various species of corn, and grass, and is often found in plants of, yellow gentian, &c. 
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flmgus is a black spot consisting of «, r . .. . - -- 

APfJff AScidium Grossulkrie Dec. {fig, Ii7(k h) aUacks gooseberry bushes, and iEcfdhim comhtum 
{fig. 1170. c), the mountain ash : botn spread rapidly, and are very difflciilt to cure. THh oak is ajt- 
tawed by a spedes of ^(dium, dlfib/cnt varieties of which are found on many kinds of forest trees. The 
iEcfdlum Plni ( 1170. found on pine trees, has, when magnified, the appearance of a number of 
ninepins. When ripe, tho cuticle which coven the fringus buntsu and ^its a powder of a bright orange 
- ^Uisavul&reitorte suppose tjiat aberberry^tree vuJgArU 


difforent ftoffl *nv of tne lungl wmen are munu on vom, xnv ucrutwry uuiuew, wij«ii uiagnmeu, » iouim 
toconaiit of a nuu^ of small orange cups with whlto fibns over each. *Wb<a ripe, these lids burst, 
and the ton of^hss cup aMumes a ragged uneven wpearance, like white, ftuigr Each cup has within 
It a number or little boxes containing seodi. The mildew on the pear tree is called ^dhim cancellktum. 
• 4 P 
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the plural, toerklie^ T^e JEcidium eancellhtuin fint appears like mucus, but 
of hairy substances. These ^irs, when magnlfl^, i^ar like.* eoUei^n of 
granites of a bunmus shape, each* conUiiiing a number of balls con. 
pCT'^t'bife*^*^ minute as to I 


percbptible by the eye, are ycLonly recqitacles (br seedJulils is a 
moat destructive fUngus : it always seises on the teins rfthe leaves, 
which a/tetwards turn yi How, atid fall off: the brandies next wither. 

a whole orchard is destroyed. . M]fi. Knight. 
In 1832, suffered severely from this Ibngus, and has tried 
perlm^s resp^nf its cure. 



vcllow) attacks crocus^; and, in those countries where the crilcus 
is cultivated for its saffron as an article of commerce, it makes great 
ravages. It v called by the k'rebch la mort du ettfran* and soon 
destroys a wnole crop. The other fungus (Perlola tomentbsa) itP 
found on the potato, luceni, &c. It turns the roots, which are 
naturally white, of a purplish hue. Its ravages are oftett attributed 
to grubs, ^fch these ftingi appear tp be propagated by spawn, or" 
nbres which spread through the earth, and cling round the roots 
which they diid in their way. 

8066. Remediet for mildew. All these mildew fungi art very 
easily propagated, from the rapidity with wiiich they arrive at ma. 
tunty, and the immense numbers of seeds which they produce. 
Most of them require only twcnty.four hours fVom the first springing 
. . ot the plant to the ripening of its seed; and the number produced 

^each may be guessed from the circumstance of one mushroom being suflicient toproiiagate 2 jO,I[) 00,IXX1. 
The extreme minuteness of the mildew fungi renders them still more numerous. The first class, or the 

superficjai mildeu', ap|)cars to be communicated by 
tile air, the seeds when ripe being carri^ by it fVom 
one plant to another, arid establishing themselves 
wherever they touch. They destroy a plant by coven* 
iiig the surface of its leaves, and thus preventing re. 
•«piration. Plants arc generally most ifihctcd by su- 
• pcrficial fungi after a long drought, when the fibres 
of Uicir loots are unable te imbibe sulHcient moist- 
■ure liom the soil, and the plant thus becomes dcbili. 
tated, and affords an easy prey to the parasite which 
attacks if: as a proof, in ^'otland, n^ere thercaare 
, . , heavy night dews, this ftingus isVfiknown. The 

cure for this stiocics ofwnildew seems evidently to be abundant watenngf Some onions attacked 
in a dry season by Bdtrytis were nearly cured by abundant •watering; and the progress of the 
disease was effbctually checked. 'I be internal in)^dcw requires dla. 
metrically opiKwitc treatment This mildew evidently eannot be cum* 
municatM by the idr, since it alwa>8 appears to spring from the in- 
terior of the plant, and to bo at first covered with a thin skin, ftom 
which it does not burst till it is npo. It is impossible^ therefore, that 
this kind of mildew can be communicated exteinnlly,lnd yet fact 
that it is contagious is so clear as not to admit a doubt. The only 
manner in which it appears probable that it can reach the interior is 
through the roots. The seeds, when ripe, fall upon the earth, which 
becomes contaminated by them, and they arc sucked up by the spoti. 
gioles of the roots. The correctness of this hypothesis is proved by 
sowing clean seeds in infei ted 8oil» ; and the youfig plants trom these 
seeds springing up with the d'sjase upon them. The circumstance of 
its always attacking the most vigorous plants is this also explained, as 
it is evident that, the more ra[>id the circulation, the greater is the 
probability of extraneous substances being drawn up with the moisture 
iinbiVied by the roots. It is also clear that, in this case, water*must 
aggravate the disease ; as, by exciting the plant to ^uck it up, it would increase the danger ri the seeds of ^ 
the ftingi being drawn in with it The only cure for this fUngus seems to be that adopted by Mr. Knight 
with his pear trees ; vu., taking them up, washing the roots quite dean from every particle of soil, and 
then replanting them In quite a different part of his grounds. Ucd plants arc said to be more liable to 
mildew than any other. Red is, indeed, supposed, by some, always to indicate a morbid action, as it shows 
that the plant is unable to absorb carbonic acid gas from the atmosphere, w^lch q necessary to its per. 
feet health ; at all events, it is a pruof of disease when leaves, or any other pai ts of a plant, naturally 
red, assume that colour. Other experiments have been made fur curin;f, or at least preventing the spread 
the Internal mildew; and Mr. Bauer has found that steeping grains of com in limewater will pro. 
duce the desired efilect There appears no cure for mildew in the roots, but by cutting « deep trench 
round the infected plants, and cutting off all communication between them and the rest of the field 
(Oafd. Mag.t vol. ix. p.332.) 
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8067. — i732. Elevation, by Acosioning a material difference in atmospheric pressure, has a consider, 
'e effbet on mountain plants ; and, aci'ording to Professor Dobereiner, is the chief cause of their diminu. 
e sixe. Experiments have been made to prove this by placing seeds of barley in vessels, containing 
I, water, and air, under different degrees of atmospheric pressure ; and the result has iWn, that. 


tive 

soilj, , , . . . ^ ^ 

where the pressure wis greatest, the vigour of the plants was greatest edsa {Encff. qf Gard., ^it of 
1834 . ^ 1740 .) 

8068.*— 1882. Cross impregnation qf ^ different kinds qf corns is an important operation with a 
view to produce new varisttes. ' It Is thus performed with the gramineous plants : «.The first day ** that 
wheat, oats, or barlcw comes into ear, let the farmer select a few stalks, as breeders ; and, with the 
forefinger of his left hand, pressing gently en the point of the chaflTy cover, let him force it open : and, 
with a pair of small pointed scissors Jn the right hand, let him cut out the three vcllow anthers, not yet 


t chaff spring back to protect the stigma and embryo gram, 
rkurn to the same stalks with the male flowers, or parts of the flowers, of t 


opened, and let the c 


After four day^, let him 
the variety with which he 


means to cross, opep up the glumes as foynerly, and dust the sligma eeptly with the pmlen. One stalk 
of barley, oats, or wheat,»trcated in this manner, and the lyains carefully sown, may produce several new 
Improved varieties. Bees and beans, too, have their parts m ftructificatioii concealed by the papilionaceous 
corolla, aniLI^ similar treatment may produce similar results.** {Uwtt. Janr. Agr.^ vpl. iii. jp. 266.) 

8069. —2x17. a new theory iff the rotation <ff crops has recently been promulgated by M. Im Candolle 
atid others. The originator of this theory appears to have been M. Bru^ans,3ylia, ha^^g placed some 
living plantain diw sand, saw some email drops of water exude ftem the ex^mlty of The radicles. It 
„ appears that ekudatlons.of thu kind are, if not dtways, at least ftequently, excretions, or parts of the 
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jtttaca, which, not having sorvcxl for nourishment, are rejected by tl^e inferior of the vessels of 
plants. 'Hiis MA.^n first suggos^l to M. I>e CajidoUe a new theory of the rotation of crops, which hai ho«Mi 
confirmed to a ccrtfiin extent by tiio ex|ieriinents of M. Mncaire, M. De Candolle assumed it as higl'lv* 
iirolNibicVhat tlie exuded matti^r from tlic roots of plants may he considered al their excrement, aiul tha> 
It would be as unreasonable to feed ^dants on their own excrements, as to fited aniipals'on theirs; The 
particles which have lieeti dcleteribus to one genus of a tribe or family of plants, cannot, be tliinks, but 
prove injurious to all the individuals composing that tril^ or family ; while at the same time Qe th^iks it 
probable that the»e excrements miglit not only bo innoxious,(but even nourishing, to others. If tnis opinion 
be founded on fact, it will easil) account lor the circumstance of one kind of corn «rop being injured 
by immediately succeeding another. " « 

807V- MacairCy to subject these theoretic views to the test of experience, has made many ex peri* 
ment»to prove that vegetables exude matter from the roo^ ; and these arc related by hiiA in a memoir 
inserted in the M^moire* de laSoci^tide Phj/etque et d' uietottc Naturelle tie ^enive. {See Sdin. New 
PhiT. Jour.y No. xxviii. p. 215.) After various attempts to raise plants in pure siliceous sand, poundud 
glass, woslied sponge, and on white linen, he decided upon pure rain waterr After cleansing and wash- 
ing tno roots thoroughly, he placcil them in vials wit^ a certain quantity of pure water. After they had 
•put fortli leaves, extianded their flowers, and flourished for some time, he akertalned by the evaporation ^ 
of the water, and the use of chemical rcaj^^eiits, that the water contained matter which had exuded ftom 
the routs. llo''satisfied hiiiisolt that tins is the fact with respect to nearly all those plants which display 
‘their flowerf. Several plants of C'huiidrtlla murhiis, perfect! ' .''lean, were placed with their roots in 

( )ure water. At the end of a week, tiie water was yellowish, it emitted an odour like opium, and hail a 
ntter taste Subacctatc and acetate of lead produced a brownish floccuiciit iirccipitatc, and a solution 
of gelatine disturbcil its transparency. As a p^oot that this mattei was uti c'>-idation fiom the roots, it 
was found that neither pieces of the root, nor of the stem, when macerated m the water during the 
same time, occasioned eitlicr taste, smell, or precipitate. To prove that plants employ the excretory 
power of their roots, in order to get nd of liurtful substances winch they may have irobibedt the following 
experimciits were made : — Some plants of the il/crcund/if annua were washed in distilled water, placed 
so that one portion of their ruut.*i dipi>cil into a weak solution of acetate of lead, and another branch of 
the same root into imre water. Having vegetated in this manner very well for several days, the water 
was tested by hydrosulphurot of aiiiiiionia, which proved, by the black precipitate which it formed, that 
a notable portion of the lead had been ^absorbed, and deposited by the branch which dipped into the 
water. Groundsel, cabbage, and other plants, gave the same results. Some plants grew very well for 
two days in acetate of lead. They were then withdrawn, their roots well washed with distilled water, 
which, being pftcrwanls testeil, was found to contain no lead, and then placed to vegetate in rain water. 

In the course of two days this water was found to i*fvtilain a small rjuantn> of acetate ol lead. The same 
experiments were in.ule with limewater, which, bcing^'less iiguriou.^ to pl.iiits, is preferable to lead. The 
roots lieing partly pinecil lA limewater and partly in ppre water, the plants lived well, and the pure 
water soon showed the picsence of lime by the oxal*ite of lun 1110111.1 , and the pl.iiits winch hud grown 111 
lime, and th:*ii been transferred with every precaution to pure water, soon disgorged into It a {Hirtion of 
litrki. Similar^iuls were made with a weak solution of marine salt, and with a like result, 'i'hcre ran 
beno doubt, tlien, that plants have the power of rejecting, by their roots, soluble salts which are injurious 
to vegetation. Expcrimdiits also pruvi>d that the roots exuded a gi cater exc0f.a 0 / matter during nigiit 
than in the day. As it is well known that the light of day causes tiie roots to absorb their Juices, it is 
natural to supiK>se<lhat, during the night, absorption ceases, and excretion takes place. 

8071. The inferences which M. Macaire would deduce frtmi /us experiments^ arc, that tho greater 
number of vegetables exude by tlieir roots substances unfit for their nourislimoiit ; that the nature of 
these substances varies according to the families of plants which produce tliein j and that some being 
acrid and resinous may be injurious, and others being mild and gummy may assist in the nourishment of 
othcif plants, {(piart Jour. Agr., vol. 11 . p. .‘120. j Gard. Mag, vol. x. p. 12.) 

8072. The reasonableness qf this thcoiy oj the rotation of crops scorns to be generally allowed Tiy vegc. 
table physiologists; and it is even alleged that it had occurred to the mind ot laird Kaimes, who 
rein.-irked that plants exhaust or defile the soil chiefly when forming or ripening their seeds. “ Culmi- 
ferous plants,” this writer obseives, ** when not allowed to come into flower, draw little iiourisliincut 
from the soil ; hut by^jtho time they have begun to ripen their seeds, all their leaves arc witheroft, and 
they depend entirely ujion tho soil for a supply ot nutrimciit.’* Mr. Towers, an English writer on 
gardening, seems also to have hit upon something like this theory, when he noticed that two crops of 
raspbeirics, in immediate succcs^lon, cannot easily be maintained, even with the assistance of abundance 
of manure. An iiigeiiious writer in the Qjuaiter/y JosMrnal tf Agriculture (vol. iv. p. bSO.) is inclined 
to think that plains exude mutter from their roots only when they display their flowers, when they form 
or ri^n their seeds, or when they dia Onions, he says, and all garden vegetables^ which arc nut per. 
nutted to pfiduce seeds, may be cultivated in the same plot of ground year after year, without the 
assistance of manure ; but not peas, beans, kidiieybean.H, &c , because they are required to form their 
seeds. 'Diis writer accounts fur the raspberry defiling the soil from its woixl dying every year after 
having yielded its ftuit. However, there are difficulties in the way of this theory \riien it comes to be 
applt^ to trees and c^nibs, and such plants as the saintfoin and lucern, that it v\ ill require time to over- 
come. (3ee Gard. Mag., voL x. p. 12.) We arc informed, that Professor Daubeiiy of Oxford is engaged 
in a series of experiments on thjs subject ; and, firom the acknowledged eminence of that philosopher, 
both as a chemmt and os a vegetable physioiugist, the result to wliich he arrives will pronably deter, 
mine the value of the hypothesis, for theory it can hardly with propriety be called, since it has not yet 
been proved to be generally applicable. Notwithstanding this, however, a writer in the Quarterly 
Journal qf Agriculture (vol. v. p. 1.) has endeavoured to explain the adi aiitagcs derived fk-om fallow- 
ing, paring and burning, irrigation, and draining, on the principle of freeing the soil from the cxcro- 
inentitious matters deposited in it by jilants ; an hypottiesis too absurd to need contradiction. 

2226l a new theory of the operation of animal and vegetable manures has lately been promul- 
gated by some German philosophers. According to this doctrine, before putrescent manure can lie 
absorbed bv the stiongioles of the roots of plajits, it must become humin, which appears to be carbon in a 
particular state of decomposition. C 

8(174. Hwnin. Of all the different ingredients of which manures are composed, carbon is supposed to 
be that which bolds the first rank as a food of plants ; but it is qiily in a state for this after it has united 
vfith the carbonic a^d of the air, and the compound so formed, on being dissolved, is taken up by 
plants as food. . lllis substance was called ulmin, on account of its being first found in tho diseased part 
et'an elm : but M. Siwengcl gave it the more general term of huotin, because ho found it to exist in soils. 
Humin is a substance not unlike carbon, for which it has hitherto pecii mistaken# It is very soluble in 
spirits Of wine, eontientrated sulphuric acid, ammonia, and by boat in acetfo acid ; but it is insoluble 
In water, and water throws it down in ail its solutions. It combines with Sll the salifiable bases, and 
forms thljlimMite aesdr but it ban no acid taste; does not redden yegetable blues, fix.} like the gallio 
hold, it G^Mlna only carbon and water, witl/mt excess of oxygon. There is a strong analog between 
faumin aoKther nutritive substances, such as gum or fecula. It forms a humat* wiui an alkali, which 
IS v^ i^tlujkin water. All substarfees which contain carbon are dissolved in the wateric/ veg^athuik 
throuw the ineans of humin ; and the dissolved moss is taken up by plants as food. Humin in 00 m- 
btnati^ %r^ flme, amnonka, or iiotais, also becomes soluble in soils or dung. (Quqft. Jour. Agr., 

SiS#!. NoinaninuMsl The charcoal pbt^ned from w^, cmd, or jieat, by burning In close 
•liter being goni-dered, is found to act UkedHoridcof luue ui absdniiDg bad shieUs. In cotisequcniSf^ 
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of this. It has beetf inlxed by the French' with those dcitrriittiona of mamtros which give off the most 
•offbiisive odours, and the manure ao formed, which is said to be highly, feitiliMng, la sOld under name 
of Nofr animalist. Thla Aauovery was made Iiy M. Salmon in 1831, who has obtained^ patent ka it, and 
manufactures iLon a large scale. M. Relit, of Grignon, an eminent French agriculturist tiie^hte ma- 
nurc against thepoia/crr/c^dried night soil}, and found it one flllhsp^rt more )K>wcrhi1. {L^Jgronomet 


8076. — DntcA ashes arc proc ured by hurning liriclts made hroin the mud toiiiid at the bottom of 
(NindSt from which peat has been dug. Ac^rding to an analysis by Professor Biaiidc, they contain, in 
S.'vcry 1(M> parts, siliceous earth, 32 parts ; sui^ateof limefJS parts; sulphate and muriate of soda, 6 parts; 
carbonate of bme, 4(> parts ; oxide of iron, d parts ; and impurities, do., 7 parts. TJiese ashes arc ^ten. 
bively used in Flanders, c8i>ccinlly as a top-dfirsiug for clover, at the rate of nineteen l>ush< Is per in^criaj 
acre. They are also .•:ou%i on wheat and iiasturcs in March and April ; on oats and beaus in the begitiumg 
of May ; on rye in October^nd Kovemoer ; and in ganlens at most seasons. A bushel of these 
weighs forty pounds; and, as they can be sold In British seai>ort6 at SI. 1h.t ton, the cxpeiibe of manure 
iiiK an acre with them will not excc'cd ]/. {Hfgh. Boc. Trans., vol. x. p. 110.) 

• 8U77. — 224S. Bone dust is usually applied at the rate of two quarters per imperial acre ; but liy mix# 

nig it with finely si/ted coal ashes one quarter per acre, it is alleged, may lie rendered nearly as eltlctive 
When bone dust is used in any quantity above two quarters per acre, it does not produce a corresponding 
increase in the bulk of crops. 'J'ho energies of bone dust as a manure is thus exulaineii. aThe decom-* 
position of thedu&t in the soil, which is rapid, disengages the phosphoric ncid, and the hme and oiiimul 
iMrbon is left to be acted on by the air ; and these siibstanccb being convcrti d Into humiii reauily form a 
bolulilc mass, wliich is taken up by the water of vegctatio/i, and becouich the food of plants. 

8t>78. Bone manurr. as'eom^red with stable manure. By an experiment conducted on a soil some- 
what clayey, i^apjicnrs that, while a Scotch acre manured with sixt) bushels of crushed bones proouced 
twenty-four tons of Swedish turnips, an adjoining acre manured with thiity cart-loads of stable manuie 
produced twenty.nine tons. (Quart. Jour, ^gr., vol. iv. p 6S6.) 

8079. — 2270. Application qf recent manure. The opinion and practices of British fanners have always 
been at varianrc with the theory of Sir Humphry Davy on this subject ; tiiough it would ap])ear that 
Sir Humphry believed the farmers to have been converted. “ Many,’^he .‘ays, “who have doubted, 
have been lately convinced ; and perhaps there is no subject of investigation, in which there is such a 
union of theoretical and practical evidence.** {Lect. VI ) It appears, by two articles lati ly pubhsiied in the 
Quarterly Journal qf Agriculture, that the Scotch farmers are as much opi>i)scd to Sir ilitmphiy’s tncory 
as ever. “ In theory,*' it is there .stated, “ dtinghiHs should be kept dry and cool till they arc applied to 
the land ; because, if dung cannot be immediately nfplicii to crops, the destructive fcrmdTitation should 
be prevented very carefully ; and, if dung has betli lennented till it iK'coines a mere soil cohesive mass, 
it h-as genoraKy lost from one third to one half its most useful constitueift i lenient’!. In practice, on 
the other hand, dunghills are quite ex)iii8cd to iho\veather, because all iliy litter whuh has been even 
dirnmposed a little, such as that under sheds, in which the uittlc are accustomed to lie all^iight, or an 
unnuxeil mass of horse dung, is found to be of itself a wrorthless application to any cron 'f hese 
btances should be mixed by turning them over among the wetter cattle dung, so that fiie whole nfhbs 
nia> lie fermented to an Suable consistency. Practice has also discovered, tbkt the crop of tuiiii|>s will 
1 ) 1 * risked .dtogether, if wcll-formentcd dung be not omplojeii. indeed, many farmers maintain tliat it 
carinol lie too much fermented for the turnip croi». Two sears’ fermented dung is l^cjit on pui|>obe, hy 
many who have abundance of straw, to apply to the raising of Swedish turnips ; and, certainly, the 
shot ter the dung is, the more quickly will the plants push through the ground, and tlie more healihy and 
heavy arc the turnips likely to bo. Fermented dung is more and more ap}iliod every year, even to the 
potato crop, whici) was for a long time supposed to dotiest when iirimerscd among rank^uug. In true 
potato soils, the crop is decidedly bettr .* when it is raised w'lth fermented dung FciiiTentaiion ^ also 
found useful in killing the vegetative power ot the seeds of svecds, or graiiKS of corn, that may have passed 
.iw.iy among the straw. ‘ Thus wc see from the e\ idence* wliich we have adduced, that there is not only i 
no ‘ union,’ but a decided opposition between the theoretical and practical methods of treating uiicl 
appl^g putrescent manures.’* (Vol iv. p. 78.) 

8080. There are other abjectfons to the me cf recent f aim unrd manuie, of a imporbint nature, 
such as the ditticulty of burying it, and, whdii buru'd, its linnility to be dragged up by the hjirows ; but 
principally the tendency winch littery dung has to rtnder the land on which it ib laid too open, and thus 
subjecting it to the danger of being huint up in dry weather (Qumt. Jour. A^r., v8l iv p 78.) 

8081. The practical farmer, in consequence o| thei>e reasons, and not withstanding the experiments mauc * 
by Sir Humphry Davy, and detailed in ^ and ^ 22.>9., eontiniie.s to prefer using manure in a highly 
fermented state, sQasto be what in practire is called short murk. In defence of the praitical man, it 

IS contended, that the decomposition of a dunghill docs not throw of! (bo movt valuable uid the most # 
efticient parts of the dung, but chiefly vai>onr of water. It is allowed by those advocalLs, tnat when the 
texture of the fibrous part of farmyard manure begins to decompose, tlicre will be an evolution ot * 
some of the gases which constitute the food of ^aiits: “but what btirm,” it is a.sked “occurs to the 
dung as a manure tVom the escape of these gases ? None whatever. We are told lliat (he gases eonsiU 
tute the food of plants ; and that, if they are permitted to be dissipated by doepmii^itinii, the quantity of 
nourishment in the heap of manure will of course be so much diminii^heii ; and tiiat, if the bulk of the 
dunghill be lessened one half, or one third, by excessive tennentation, the quantity of nourishment to 
the crops will be diminished in a greater ratio ’* Still it is contended, that, though some of the gases 
which constitute the food of plants are disengaged flrom fermenting stable manure, yet that it does not 
follow that plants will receive them as flnod directly that they are disengageil On the contrary, it is con- 
sidered that they would cith^ reject food-in that slate; or, if they could not avoid taking it in, that thev 
would be injured by it. “ Accordingly, wo Invariably find tliat plants siifibr flrom their contait with 


state in winch dung be applied to any crop? The cultivator answers, in the state of short muck, that 
is, “ a soft cohesive mass,” capable of being cut with a spade. What state has the cultivator determined 
to be the best for putrescent manure to be in when applied to soil not under crop, but which is to be sown 
or planted some days or weeks afterwards ? A determinate answer to this question, founded on exiie- 
ricnce^^ has not yet beefi given. Farmyard manure is sometimes applied to fallows in an unprepared 

I thus given 

fance which 

exuded spontaneously from the bark of a species of elm, and to which Dr. Tboiusoii gave the temporary 
name otulmin. It dissolves speedily in a small quantity of water, in which respect it is like a gum : but 
when th^ solution* is very much coucentsated by cva(>ora|ion, it is not iu the least mucilaginous or ropy ; 
nor does it answer as a paste, and m this respect It difthm essentially flrom a gum. Whm a few dr^is or 
nitric or oxvnauHati# acid are added to the solution, it becomes a gelatinous mass ; which, when slowly 
eva|>orate<l to dryness, and heated with alcohol and again evafkiratcd, leaves a light iMrown fitter and 
sharp resinous substance. Thus it appears that uimin, by the addition, of a little oxygen, is converted 
into a resinous substance. In this new state it is insoluble in water ; and ^at a sUkhtance soluble in 
water should asAime the resinous form with suclkfaoility, is very remarkable. ’ (thomstm^s Chem^try, 
^'vol. iv. p, (* Berzolius hg|i found this curiourbulistance in all liarks ; Braennnot, ui sawdust, staren, 
and sugar. * But, what is ifiore to our purpose, Sprcu^el and i’olydoic Boullay havp found it to constitute 
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n leading princii^ie in alj «oMs and manure, Sprengc! appropriately calls It kumin lirom Us ealstenee in 
all soils, vlmiH t>cing given it l>y Dr. Thomson as a temporary name.’* {Quart. Jour. 4gr., vol. iv., 

|)L 620 .) * - 

8U83u Vwmic acid an^ carbonic acid gM, mixed with water, constitute, accoraing to this discovery, the 
chief food of plants. Every descrmt^n of manure is only valuable in proportton as it contcdns these sub- 
stances. Humic acid is found in abundance in putrescent manure when it is so far rotted at that ^t may 
be cut with a spade. It has been proved that rotted 4 ing contains much more carbonic add gas and 
humic gas, weight fpr weight, than fresh dung. Fresh durg is injurious to vegetation in consequence of 
its ammonia; which, from its acridity, in practice is said to burn pUnts. Ammonia becomes concentrated 
In stale Uquid manures, and such manures are, therefore, Isixed lightly with water, *’ in order to dilutq 
the apimonia, and allow the proiier action of the humic acid, which oxisto in large quantity in them.” 
Covering a dunghill with soil in hot weather ” is now explained, not as it has hitherto been, via. by 
assorting that the earth absorbs and prevents the escape of the carbonic acid gasf which it could no more 
do Man a balloon made of gauze could prevent the escape of hydrogen goMAGriserUhwaite) ; but that a 
violent formentation in the dung is checked by the earth partly excluding the atmoapheric air and rain 
water, the oxygen in either of which is indispensable to continue the process of forming carbonic acid gas 
^y uniting with the dung. With regard to composts, it is found that to mix lime with foeSh or rotten 
dung is to waste it ; because the lime takes up and renders useless the carbonic acid gqs which it contains. 
In like manner, a compost of fresh dung and weeds, green leaves, grass, turf, and green vegetables, with- 
*out lime, is Valuable ; because all these substances supply abumlunce of Aumin. On tbe other hand, lime 
promotes the fermentation of peut earth, dry leaves, and every thing which contains hard woody fibre and 
supplies bumin in quantity.” [Quart Jour. Agr., voL iv. p. G23.) 

bU84. Such are the two leading theories of the operation of putrescent mai.^«rc8 ; in the application of 
which, the farmer roust take especial care not to err on the side of over.^ferratntafeion. It is a fact well 
known to gardeners that the black spit dung of old hotbeds, however moist, is not nearly so powerful a 
manure as dung in a comparatively recent state from the farmyard. For our own part, we are inclined 
to place the happy moment of application in a middle point between littery dung, which can only be 
lifted with a fork, and rotten dung, which ran be easily cut with a spade. It will thus appear that we 
neither agree entirely with the theory of Sir Humphry Davy, which is also that of M. Cnaptal in the 
edition for 18S0 of his work entitled La Ch^ie appHquie h V Agriculture^ nor with the theory of humin 
of Klaproth, Sprengel, Thomson, and others. 

8085 —2506. Common salt as a manure. Much as has been written on this subject, a pamphlet has 
recently appeared by Mr Kemp, On the Important Discovery qf the Decomposition Common Salty for the 
Purposes (f Manure : whereby an acre of land is prepared for the reception qf any cropt at a cost qf 10s. 
only. The author states that, while farmyard dunjf produces twenty bushels of wheat per acre, dccom- 
posed salt will produce from thirty-five to forty bushels.* He anticipates the whole produce of the kingdom 
increased fully one third by iiis discovery ; but, before hp makes it known, he expects to be remunerated 
by a handsome subscription, or by parliament. (See'Gard. Mag , vol. x. p. 233.) 

8086. — 23P7. Universal compost. The fqllowing ingredients and quantities, it is said, will aflbrd a suf- 
ficient dressing for an acre ot land ; — Fifty pounds of vegetable 
alkali, viz., English, Russian, or American potash ; thirty'^ix 
pounds, viz., four gallons of oil ofan> kind^ one hundred and twelve 
pOunds, viz., two bushels of common salt; fifty pounds, or about 
a bushel, of quicklime. Mix the whole together, the alkali and 
salt liaving been previously dissolved in water, and reduce the 
whole to such a degree of liquidity that it may be poured from 
the rose of a watoring-pot on as much light porous soil as will 
absorb it. After tliis com|X)st has lain some time, it may be carted 
llYgn 'I I spread over the acre to be manured; but if there is a 

' proper water cart (Jjjg. 348.), this manure may be sprinkled over the 

land tn its liquid state; (See A Dissertation on Soils and Ma. 
nures.) 

8087 — 2308. Saltpetre has been tried on wheat, grass, an^ oats 
at the rate of 1^ cwL per Scotch acre. It was sown on grass land, 
on the 28th of March,' 1829 ; and in ten days afterwards the grass 
was of a deep green, and was fit for pasturage before the rest 
of the field. It appeared also to improve the quali^ of wheat 
and oats by producing the more green vegetation. It ought to 
be when the land is moist {Highland Soe. Trans.y voL viii. 

^8033. — 2444. The underfoot spade {fig. llTs!) should be made 
very strong j the shaft, or handle, should be square, with the angles 
rounded oflr, and strongly plated over where it Is Joined to the 
cross..anglc at top, and to the blade below. The blade is about 
fourteen inches across, and twelve Inches deep ; quite perpendi- 
cular, with sharp cutting edges, and a hilt or piece of inm {a) 
riveted on for the feet For the stuffing up of hedges, taking the 
top sods off drains, and various uses where strength is wanted, this spade will be found a most power, 
ful instrument {Gard. Mag,, vol. viL p. 8&) 

8089. — 2452. Tlie com rake (Jig. 1176L), for 
using after the scythe, diffiers from the common 
rake both in form and dimensions. The head 
{a} of the corn rake should be made of fine ash ; 
as light as possible, but strong enough to bear the 
driving in of a number of Iron teeth ; and it 
should be at least five foet in length, and feruled 
with iron at both ends (b b). The teeth should 
be seven inches in length, and four Inches apart, 
and so curved at their points, that the weight 
of tbe rake may rest upon the curve, with the 
paints of the teeth quite free of the ground, when 
the rake is held in a working position. Thepmnts 
of the teetli should be thin afid broad. The handle 
of the rake may be of |;ght fir, and it should be 
frill rix feet in length. An iron {c), passing from 
the handle on each side to the head, will pre. 
vent the latter from being twisted out of its posi- 
tion. A short handle, d, like the left handle of 
the scythe, and fostened at a conventent spot on 
the shank with an iron wedge, will foclUtate the 
passage of the rake over the ground. {Quart 
, Jour. Agr., vd. Iv. pt 363.) ^ * 

* 8060. —24^ Tittt hoe. Ajmodificatioit^ 
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of this initniment has been i 
•voL ix. a 508.) The hoe Is 
for stirring the soil ; bocausi 

exertion of for^ than mf of the thrust er draw hoes. It is, in fact, a kind ot' pic^,‘like the hoe pi^ 
use<l in France andiSpain in stirring the soil among vines. ^ 

809k -~S461. Tie reapint-kook It is observed by the author o^an excellent article on reaping with 
the ecythat published in the Qmri Jour, cf Agr.t voL Iv. p as a remarkable oircumstonoe m the 
history of mechanical science in Britain, thaf toe art of cutting down corh crops should be so Ina^. 
quately supplied nsith Instruments. The reapiug<hook^ unlike every other mechanical inrtrument, 
depends entirely for its elfica'J^on the ph^^lcal powers and dexterity of the labourer. The 
• knife and the spade are as simple In their forms as the reaping.hook : and yet the former 
has been dlmlaced by many mechanical contrivance^ while the reaping-hook remains in 
all its primitive slmplictCy. Rs continued use In the field is attended with immeiise'loiis of 
time and mopey ; and, therefore, tiU an efficient reaplng.machine is invented, it is prososed 
to substitute, in many cases, the scythe in its stead. The scythe is used, for this purpose, 
in France, Switzerland, and in maigr parts of Aberdeenshire, and it apiicars to bo gaming 
ground everywhere. 

S-li89. Howdm*tJwo-ec(ged biU-^ook. (^. 1177.) This hook is something like thi 

nuiae is twelve incnes in lengtn, ana enree inenes nroad ; the socket Is eight Inches long; 
and serves, instead of a wooden handle when the instrument is used as a knifb, biU-hook, 
or axe ; when it is to be used as a chisel, it must be placed on the end of a long handle ; 
and will tfieii, Cither by pushing or drawing, remove small branches from the stems of tall 
. trees. The long socket is made a little oval in the direction of the two edges, in order to 
let the operator feel where the edges are. The chief use of this instrument, however, Is 
for dressing hedges, and for that a wooden helve, or handle, of about two feet in length, is 
best. {John Uowderit ^pril 30. 1830.) 

8<j93. — 2551. A press for compressing flour or meal into casks is employed in North 
America, and it will be round described in the Quart Jour, of Agr , vol. in p. 559. 

}>tW. A machine for compresstug pent ^fig 1178 ) has been invented by Mr. Walter Tort, of Longh 
near Hawick. 1 he sainu machine might alsu be employed for compressing earth for building walls, 
d 




tor other put puNOS. A mure puwci tul and elaborate machine has been invented by Mr. Slight, the ' 
C untur of the Highland Society's Museum of Models^ and figured and described in the fourth volume o» 
llieir Transactions / but the simple machirve of Mr. Tod, we think, will be more useful in countries where 
the fuel is peat ; and in new countries, where the emigrant might think it advisable to build the walls of 
his house of dry earth. This machine consists of two strong planks of wood fixed together at each end 
bv cross bars, and mounted upon four wheels. Two pieces of wood (c, d) at the distance of two inches 
from one another, arc mortised into the plank (o, b) at the end a. and at right angles to b. Be- • 
tween the upright posts (c, d) there is inserted a strong beam («, e) twelve feet long, and secured with an 
iron bolt passinfi^through the pieces (c,d), which have numerous holes to a^bdt oi laising and dcpresiing 
f he beam (n, e) at pleasure Two boxes are then made, one of wood, and orttt t)f sheet iron fourteen inchu 
111 length, three and a half in breadth, and three and a half deep. These boxes have liA which just f!l 
them, about three inches in thickness, to allow them to sink in the boxes by the pressure Each box is to be « 
alternately filled with peat newly dug, the lid adjusted, and the box placed in the machine at the point/: 
a man stands at the end (c) of the beam (n, e) ; and, as eai'h box is placed in the machine at the point,/, 
he bends his whole strength and weight upon the end of the beam. By this means, an immense pressure 
is applied to the box by a single efibrt, and in an instant of time, '^'wo women may fill and,remove the 
boxes. In this way a man and three women could compress about eight cart-loads of peat in a day. One 
man digging, and a woman throwing out the peats, could keep the machine in fUIl operation. The peats, 
when taken from the machine, are built up like small stacks of bricks, but so open to admit a fVee 
circulation of air. The stacks put up in this way become perfectly dry, without being moved till they 
ore token homa If the machine just described were to he adopted for compressing earth, boxes of 
cast iron, full of small holes, would answer the purpose best. The pressure id so great, that the wooden 
boxes frequently give way, though strongly made, and secured with iron at the ends ; and even the one* 
of strong Meet iron has been bent. {Ht^kland Soc. Trans. ^ voL ix. p. 374.^ • * 

8095 — 25fi0. Slight and Lillie's straw-cutter ^Jig. 1179 ) is considered to be the most perfect machine of* 
this description that has hitherto been ihveiited. In most of the other machines the oblique position of 
the cutters, relatively to the bay or straw which they have to pass through, is found to be attended with 
difficulties to tlie workmeh’whcn replacing them after they have been taken off for sharpening. Messrs. 
Slight and Lillie have obtained the Advantages of passing the knives in an oblique direction through the 
body of hay, without occasioning the slightest difficulty when these knives arc removed to be ground. 
This is done by ^ngatiiig the cutting.box into a nozzle, which is twisted until its cgifice assumes an 
atigle of a^ut thirty degreea By this arrangement, the entire efficiency of the machine is retained, 
while its con8truction%nd keeping in order are simplified, and its price is proportionately reduced. The 
fVaming is madp entirely of cast Iron : a is the feeding-trougli, the rollers being only jAirtially seen ; 5 is 
the nbzzle or cuttin^box ; e c, fhe catting bearers, wjtli thd cutters attached by their bolts ; d is a lever 
and weight, whic^, tnrough the medium of the bridke e, keeps a constant pressure on the feedings 
rollers ^counteract any inequality of feeding ; / is the fiy-wheel for equalising the mption j and g, the 
handle to which the power la applied. The small pinion on tHe fly-wheel shaft gives motioi^ta the unir. 
wheel, widch is mounted on tne shaft of the lower feeding-roller, and carries also the lower feeding, 
pinion. *Thl 0 la 8 t pinion works into the pinion of the upper roller ; and, imth bein^flimished with very 
long teeth, *they thereby admit of a limited range cd distance between the Ellers according to the quan. 
tity of fhcA With one offehese machines, a man, assisted by a boy to feed in the hay or straw, can cut 
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the rate ot cigi t sfoncit per hour, amt that quantity of cut hay is found to bo suAltieut for sixteen 
hordes lor twenty four liOurA {Quart Jour Agr , voL iv p. 1349 ) * « 

' ' 809a — 2568. lay- 

l(rs tub for meamr- 
tng andweighing corn 
ropreseated in fyrs 
nSo and &181 • The 
tub (a) has a movable 
bottom {b), which, 
when it Id desired to 
let the axiru drop out, 
is r-iiaed by putting 
the foot on the pedal 
(c), which operates 
on the lever {a) The 
valve IB worked by a 
spindle, which passes 
through the collar 
(e) The angle's at 
the bottom of the tub 
are bevelled oflT to 
allow ot the free 
egrtbs of the corn 
into the sack below 
it Ofiourse the tub 
fchould be suspended 
high enough above 
the floor to allow the 
corn to escape, and 

lor this I urpose a platform (/) ascended by steps. Is required which may be either fixed or movable 
Up this i latfonn the min walks who bears the sack of corn and tht mouth of the sack being prcvioudy 




aiitied, he shoots the contents very gently and gradually into the tub The precaution of shooting the 
corn into the tub gently ^nd gradually is esbentially ni cessary, as otherwise there will not appear to be fbll 
measure The mode orweigping may be either by Marnotrs dial engine, or by a steelyard beam, the 
lormer is the most simple This tub was invented by Mr Samuel Taylor, and is used m the extensive 
malting cstubluhiucnt under his care at Stokeferry, Norfolk (Gard Afng , vol vni p 467 ) 

8097 —2571 Batrds turnip sltcn Itg llSJ is considered one of the best tumip-slicers in use in 
Scotland It is made, when of l\ill size , entirely ot cast iron, and consists of a standard or fVame to which 
IS altachcil a hopper , the fr tine bearing a circular plate ot cast iron mounted on a horizontal axis, to 
which the winch handle is attiehed Ihis plate is oast with a thickened CLge or rim, which gives it, 
wlien in motion, the cflcct ot t flywheel It can ws two thin cutters or knives, set piraJlel to the 
^ lace of the plate, and radiating from the centre Hie thickness of the shoes U regulated by the dis- 
tance of the knives tram the tai c of the plate Lach knife is preceded by three or more lancot-pointed 
« studs, which, by slitting the turiiqis in passing, prepare the sllees for tailing in pic os when tney are 
detached from the knives, at each revolution of the plate This pro< ess goes on so long as the hopper ii 
reiilcnishcd with turnips, their own weight being found sufficient to hold them within the stroke of the 
knife V> hen imtatots are to be sliced, the disc above desi rlbcd is to lie removed, aed another sub^tuted, 
ibfleiring feom the first in having the cutting studs set closer together In the figure, a represent* the 
hopper filled witli tatnlps , b, the disc ot cast iron that carries the cutters , c, one of the cutting knives, 
the opposite one^^^feing concealed by the framework , d, the lancet pointed studs, e, winch handle, 
partiauy seen feom IMkinri the machine , f f, the framework of the madhine, g a, two bars which slide 
Into staples, and serve as handles by which it can be removed from one place to aiCbther IBligAlandSoc 
rmns, v<fl je p 51 ) 

8099 — SffA A iumtf^owing inai.htnef -which sows two rows at 5 time, and, deposits aloiiff with 
the seed a l^wlar traiirnf bone dust, is desenlTed in the Quaiter/y Journal of Ag^icuBwrOt vol fii 

^ 8099L Sf Mk^Lfse /or sou mg cAFrofs wal Invented in 1833, by Mr Daniel M*Naughlon, farm«, near 
Irvine. Ik Big 1183 exhjbits the general appearance of the machine which is similar to those in 

unnii^liieibr soq^iigturkA>s« the esb^ntiat diffcreuee lying in the apparatus adopted (fisf'tmrging 
thedfemm*^ from the s^-boxes ko the lowtr uirtof the framework is attached, in the usuM 
pliiiipr, m great roller {a) serving to compress the prep^ed ndgclctb and alKi to cdmmbnicateuioUvo to 
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not seen m the figure, It gives motion to two other pullcvs (e) of the same diameter, mount^ on 
small axles, which pass through the seed-boxes, and are each mounted with three plain wooden 
the middle one is about six inches diameter, one inch thick at the rentre, and u diminished to ^ut 
half an inch thick at#he edges , tlie other two are three inches in diameter, and of proportional tnlcK- 
ncss. The middle pulleys, unseen, are armed with six stout wire prongs, the extremities of wmCT 
dubcnbe a circle ot twelve inches In diameter: while the smaller pulleys (at c) are shnllany armed 
with five prongs, extending to Seven inches Ip diameter The revolution of these armed pulleys keeps 
the seeds in continual agitation preparatory to their bemg propelled from the box The second purpoM 
to which the axle (A) is applied is, to carry a small wooden cylinder, placed immediate under ea^ 
seed box, of five inchfs in length, aqd three inchCs In diameter, armed with four prongs or^ws, exten<> 
ing to a radius of three inches In the revolution of these claws they penetrate successively into ine 
orifice of the scedbox, anf perform an operation of picking or scratching out the seeds in a regular sue* 
cession, “I^e scedsL are received into the frinneli (f i), and pass SVom thcfice down the tubes in the usual 
manner tO the ground, inhere a rut is prepareil for tncin|by the coulter The seed-boxes are mMe or 
sheet iron, or of tin ^ate of an elliptical form in the mouth t the diameter being about eighteen inches 
and twelve itlChes, with a depth of twelve inches, the crObS scrticp, taken either longitudinally #r traus- 
vciscly, lieing also elliptical 1 he bottom of the box terminates in an oblong orifice of about six inches 
long by half an inch wide in the clear , the latter dimension being capablb of «Kten 0 ioii| or diminution, 
by means of -two ainching screws Each box is covered with a movable lid, t# prevenT the seeds from 
being thrown oat by the ^gitati^s. The Ainnels, wSth toeir seed tubes, are attached to the hind part of 
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the omtterf, and are provkl^ with in adjustment, by meanS'Of the lUti and pinching wrewi in the col. 
lar bar {k) of /.he fyamework, enabling the curator to regulate the distance between the rows, whUe, 
^ means of the ellts and pfnchlng screws (m «n), he can regulate the depth of the rut for the seed.bi^ 
llie machine is convertible into a turnip drill by a very simme alteration; ¥be seed-boxes and the claw 
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required fbr sowing onloni, the turnip seed-boxes aro removed, as also the collar bar (Jt). The^xfe (&} 
Is (ben mounted with five barrel-shapcd seed-boxes, slimier to, but smaller than, those for Turnips. A 
collar bar, with five permanent coulters, is placed In the slits (//) of the fhune. The coulters are per- 
forated flrom top to bottom for the passage ^f the see^ erminating in the bind part of the lower ex. 



ten inches long, three Inches broad, and three Inches and a half deep ; with a hole (d) two inches and 
a half in diameter, bored lengthwise through both ends, in the inside, half an inch from each extremity, 
is a groove for a wire loop to fit into, as m the common molctraps, only that the grooves are hero cut 

S uite through, having a small nail or pin of wire dilven in through the middle, to keei) the wires n-om 
sing above the wood. In the upper side of the hoU, close by the grooves, three blunt-pointed pikes of 
wire (c) are fixed, so as to\tand a quarter of an inch ^out of the wood. The holes for the triggers are 
bored in the centre of the upper aide three Inches fl-om each end : in the lower side, opposite each trigger 
hole, is a snail piece cut out, as in the common trap. The springs arc made of iron wire, of about one 


the catches, which arc likewise made of wire, are suspended. These catches Ire retained by the plug or 
trigger (i) till it is displaced by the mdie. F/g. lISfi. shows the trigger separately. (Oard. Mag.^ vol. vni. 
p. 209.) 

8101. — S691. Hfn SmaU, In the county of Berwick, and who removed to the Lothians, improved con- 
aidcrably on the English or Rotherham plough. But Mr. Wilkie, in the vicinity of Glasgow, has made 
far greater improvements on Small’s plough, than Small did on the English one, or than that was an im- 
provement Olathe old Scotch plough. The ploughs arc now all constructed of iron in the western coun. 
ties f f Scotland, and are beginning to be made there by many country smiths, who always form them on 
Wilkie's, and not Small’s model. {Brtt. Farm. Mag.t vol vi. p. S04.) In the Mechanics* Magazme, 
vbl. xxi. p.283., a table^is given showing the mechanical analysis of a ploughing match held at A}lesbury 
In Buckinghamshire, in May, 1834 ; by which it appears that a Airrow nine inches broad, and four inches 
and a half deep, required a power of draught of six cwt. and three quarters, llie plough was the com. 
non sowing-plough cf Buckinghamshire, called the foot plough, with a w'ooden mould-board, ana drawn 
by two horses : and the soil was a stilTclay. The horses vTalkcd at the rate of two miles an hour. Now, 
with one of Wilkie’s iron pIouglis,the same furrow would have been turned over with a drawing power of 
four cwt. or less : iftid the horses, if of the proper kind for farm labour, would have walked at the rate of 
two miles and a naif an hour. 

81^2. universal adaption of the common two-hor.se plough throughout England would, I.aidlaw 
asserts, add more than 3,000,000 quarters ot wheat to the resources of thecounti^. {Quart. Jour, oj 
jigr.t voL lil p. 713.) 

8103. — Solo The subsotlplough {Jig. 1187.), as designed and used by Mr. Smith on the farm of Dcanstoii, 
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BlOfc — flew, mikfe** impro^^ w^ ptoughM turn hortet. The inv^ntlen of thefiricllon 
j«rhee) plough ia claimed by Mr. Morton, an implement inanulbcturcr of £eith Walk, fidiobufi^, #hb 
conceived tbe Idea of introducing a wheel into the body or bosom of the common uiougll, about lift^ 
Inches in diameter, to act at the aole^" so (Isr back as 1813. Tbe average draught of The moughs When 
the wheel was flippjied wiu reduced about one fiilh, or to about two cwt and three ouai^rs. He 
manu^tur^ a number of these ploughs both (br bmne and foAign^use; but in a short duiCtthe 
farmess ii^tbe neighbourhood of ISdinburgh them off; giving as a'^ason for so doing, that they 
required more attention ftom the ploughman to grease the axle of the wheeLihan the latter were willing 
to give. (Gford voL vi. p. fiOft) We may notice it,.a8 a remark^le circumstance, that Professor 
;.ow, in his'.Ffewi«i/j of Pfortico/ ifgriew/lwiii^ublisltediln 1834, describes only Small's plough, without 
mentioning Sfprton, Wilkie, or any Other impn^er, and without once introducing the subjei^t of wheel 
ploughs or sny kind. The invention of the arictlon wheel is also claimed by Mr. £. KUiott, who Jatoly 
managed a farm near Shqpperton, in thccountl of Middlesex. In the Farmer^t JomTuU for August inSSl. 
an account of an experiment is given in which Wilkie's improved plough without a friction wheeLwas 
tried against the same implement with a friction wheel, and both against the common swing plougn in 
use in Middlesex. Wilkie’s plough, without the friction wheel, required four cwt. two quarters ; with 
•a friction wheel, throe cwt ; and the common Middlesex swing.plough, six cwt Notwithstanding 
experiments of this kind, it is an undeniable fact, that the old, heavy, clumsy Middlesex plough, whlcJr 
it appears requires twice as much strength to draw it as Wilkie's friction wheel 0ough, is still that com- 
monW used In the county I We cannot suppose that any class of men would persist in a practice which 
they knew to be decidedly opposed to their own interest, and therefore we unavoidMily conclude that iif 
Ignorance, or prejudice, or both, we must seek for the cause of these men so obstinately adhering to 
tno practice of their forefathers. The truth is, as we have elsewhere observed, the fanners are the only 
class of Englishmen who do ncB read. * 

8105. — 3s96. TAegrubbcTt (u compared with the plough^ Professor Low observes, will go over five or 
six times more'ground in the same time : and to this extent there will be a saving h ^h a use of it, where 
It can be substituted for the plough. It will go to the depth to which the laud has bec^riginaUy ploughed, 
or to any lesser depth which may be required (Elements^ p. 99.) 

8108. — 4709. CrossktlFs cUxl-cruaher roUer (Jig. 1188.) is intended to efftct the same objects as the 



spikv roller. It consists of a number of segments, a perspective view of whu h ma} be seen 1190., and a 
vertical elevation of the same segment Jig, 1189., .fixed on an iron axle six feet six inches long. Ploughed 
" -T — I land once rolled by thiB machine is said to be reduced to a finer btatc than by two or 
2189 I three rollings and narrowings with the ordinary machines It U drawn by three horses, 
I and cleans itself, even when land is In the very roughest state. A number of these 
I machines have been inanufaeturedby the inventor qt Beverley, and used by the farmers 
of the surrounding country. The price of a machine, including two iron road wheels 
59 to attach to it when not in use, is from 17/. to 19/. delivered 111 Hull. 

^ 81 (^ 7 . —9711. if cAeap and wmSercaif is thus described * 

■ " ~ by Mr. Donaldson in the Farmer*a Magazine, vol. vbi. p. 81. : II 

— A barifl, holding 100 to 900 gallons, is placed on a pair of 1 1 .a/ 

wheels and shalli in the nsual way. A pump, throe inches in 
diameter, is placed close by tbe side of the barrel ; and to tlie 
under end of the pump is made fast a leather pipe of indefinite \ jv 

M length, with a rose cofiper end, and in the pipe small copper or \ a 

m tin rings are placed, two Inches distant, to prevent the external \ -Al 

air from pressing together the sides of tbe pipe, and thus ex- \ 

J I ftiA nafrar • VpKa Vkalno nlaaAil An thn hsnV nf * \ ^ 



eluding the water. * The cart being placed on the bank of a 
river, brook, or pond, and the pipe thrown into the water with 
Che rose end immersed, a man wilt pump 150 galbms in ten 

3 inutC8, without the trouble of hsving a road Into the bottom 
the river, anB with the great advantage of the horse stand- 
ing di^, and not plunged Into three feet of cold water on a winter 
, day, in the usual way of filling by ladle and standisb. A stop. 


bole In the t 


Ing di^, and not plunged Into three feet of cold water on a winter 
, day, in the usual way of filling by ladle and standisb. A stop, 
cockjs fixed bcHlnd R>r discharging the water. Whsn the caitii. 
ifwtravetling, the leather pipe lies ov# the bhrrel. fastened by 
two Iron catches. The ban'el being filled, imd driven to the 
place required, the leather pipe is immersed m the barfrl by a 




ro iron catches. The murel being filled, imd driven to the 
ace required, the leather pipe is immersed m the barfrl by a 
iclent to admit the rose end. A small iron rod screws down by the side of the piston 


rod, upon tne upper valve, and shuts In fhst A rising main, with a check vAve, is oHsned between the 
two buckeU Iti the pump, upon which is screwed/islfa leather pipe with a copper tube on the end. One 
^ man directing thi^ pipe, and^another pumping, converts the cart Into a sort of fire engine, that may be 
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very useful i 
storlet^ a 

thesiteo 

othe purposes at flie same time. 

8lU8k-v^31. Mann^t reaping madUne was invented in 18^, but neffleet^ till 18i6,(Wben it was Im. 
proved ; and in 1833 it was exnll^|ted at an agricultural meeting at KeW it dlilbrh firom Beirsreaidng 
machine in being drawn instead of being pushedp and in depositing the corn in a contirfuous swathe 
nearly at right angles with the line of direction, and oif the side opposite to the standing dhrn. " B^h 
these are advantages which we hope will not ,be lost sight^f by the mechanist who may at some Aiture 
time make such a reaping machine as shall con^p into genesaj use. An engraving, with'desorl{)tive details, 
of Mann’s reaping machine will be found In the Quart. Agr., vol. iv. p. 8^. • 

81QJ|.~.g77l ne coMtrtiction of threshing machinea ii verv imperfect^ even in Scotland, 

where they were drat invented, and where machines of thedargest power, impelled by water or steam, arc 
erec^ at great expense. The editor of the Qmrterlif Journal qf Agrloulture has the following JudU 
(igus observations on this subject Were threshing roaohines constructed on correct and unerring 
‘ * M, like the machinery of a timepiece or of a steam-engine, or even of a flour mill, the advan- 


tage to the fkrmer would not only appear in the shapd of cleaner threshed straw, and of economy of time 
'and labour, but the millwright himself would derive great advantage in the certain possession of materiabt ' 
which would enable him to erect threshing machines that would suit the particular localities in which 
they were to bo placed. There is no way of arriving at this perfection, but by the institution of experi- 
'ments to ascertain what may be the simplest construction of the threshing machine, and the best mode of 
applying the least quantity of moving power to execute the desired work satisfactorily. These desiderata 
would produce the advantage of threshing the corn at the least cost ThresluniMnachincs arc of so durable 
a nature that they are not often renewra ; but for that very reason they, should be constructed in the 
best manner at first A set of patterns could be made from the results of those okpcrimonis, and lent 
out to those make&in the country who could grant security that they would only erect machines which 
were conformable to these patterns. In the coune of time the country would be stored with efficient and 
easily moved threshing machines. The tlUJudgcd desire of the farmer to have a machine that will not 
cost much money often leads the millwright to adopt expedients in its construction which he is conscious 
are not suUed ^ work well together. I'hU is one reason, among many others, to prove the propriety of 
landlords erecting threshing machines at their own expense, ui)on their farm .steadings, and of giving 
the tenants the use of the milh^ as well as the steadings, and of obliging them to keep the machines in 
lair, as in the case of the buildinM.*’ {Quart. Jour. Agr., vol. iii, p ‘Wfi.) 

110. The threshing madAw at Wynnstayt the scat of Sir Watkin Wilhains Wynn, Part., is considered 


hwr proper, , , 

of feeding The site of tliemill is on a declivity, qnd f he bam has three floors or stories ; the upper. 

most of which opens 
into the stack-yard, 
making it very conve- 
. nient for carrying in 
the sheaves: the second 
one contains the first 
winnowing machine ; 
with a cliafllhouse, par- 
titioned off under the 
stair, and descending to 
the hour below, with a 
.... door into the straw. 

house, and one into the 
. cattle-yard. When the 
corn is onlv to be passed 
through the first wiiii. 
nowing machine, the 
corn elevators and se- 
cond machine arc 
thrown out of gecr, anil 
the corn delivered on 
the second floor, where 
the 'bruising machine 
is fixed. The under 
floor contains the sc- 
cond winnowing ma. 
clime with the lower 
end of the com eleva. 
tors. If necessary, the 
clean com may be deli- 
vered on this floor, iii. 
steatl of into the.cle. 
vator trough : the ends 
of both machines arc 
inserted in the ciinff 
chamber. The corn is 
put between two groov- 
ed rollers, when the 

S ain is beaten out of 
c ear by four beaters 
fixed on the threshing 
• cylinder, and thrown 
into the rake or first 

it foils 
the sparred 
into the win- 
** nowing machine hop. 
per, wTiUe the straw is 
raked forwafd and 
tlmiwn upon the tra- 
veling slfalrer, where 
it is tboroiignly shaked, 
and oonvgyed into the 
short 



strfw.toie. Tlli^com, 
the latter 


i the first wkmowing maehine, when it is ck»red»of llyAaffi short 
a set of elovat^ which carrlei the|p up to th^ fced^o^table, to Ue^ 



tUfTLEMENT. 
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tbroBhud over agfiii> witli th? uiithreihed toMA. Thb if « very useAil appeti4age to a threihiEff<mUl i 
lalceii all the rel^iue Dram tbe fenuere, wfaiio)i general W aocumulates abo^t a.bam Door (orila carried ton 
by band), whereas the clevaton carry all away, and therein leave a clean barn, llie com paMos tbrou^ 
another pair of fannevs, and iVom thence imo the com elevator trough, and is carried tram theoce into 
the granary and thrown intc^he weighing machine, which h connected with an index in the bam on the 
partition waHi facing the man at the feeding-table, which ehown the quantity threshed vefrneerly. Ttie 
machine peeuplcs part of throe floors. The watet-whoel is in a house beside the bam, and In a roona 
alNive the wheel is a Scok'h barley-mill, and beyond it is a very complete saw miU, both driven flrom the 
same wheel, whictaPean be detach^ when tht^reshing naft is .it work, and tlie th‘r^ing port, when 
the saw or barley mills are wanted. In the niiS||}e floor is an oat bruiser driven from the upright sbaA : 
it can be put out of geer if wanted. 

81 U. Descriptum, 1191, 119S, 1193.^ a is the water-wheel, eighteen feet in diameter byffour 

feet wide ; b, a pit wheel; eight feet in diameter, which works into a pinion, r, ot fiileen inches in diameter 
fixed on the upright shaft ; bevel wheel, five feet in diameter, which turns the drum pinion, e, of 

Sf 



inches In ilHmcter*, /, the drum, or threshing cylinder, three tetd four inches in diameter outside of the 
beaters, toid four fleet and a halOong, with four beaters turning upwards with a velocity of SOO revolutions 
per minute *,# 0 , a bevel wheel, twen^-one inches In diameter, turning a pinionjpf five i^hes and a quarter 
dlsaieter, on Ui#axle of which is another nmlon five Inches in d iametog worlang In the free wheel,!; with 
^two rows teeth, qpe c/ tiilrty and the other twcfily-fuur teeth : this pinion tildes along Its axle into either 
sets of teetn; for instance; inTotheoneof ihesmallcot nuinbei ifthcstiaw Is long, and fnto theother if it if 
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■bort, loose, tod Iru^tilar., The loUefi are atMut three ludhei and a half in diameter; ^e wheels 
g and J are each twenty-one inches in diameter, working into the pinions k live inches and f 
quarter in diameter, which ftivea motion to the rake or lirst shaker at the rate of forty-flve turns per 
minute : it is four foot in diainctor to the extremity of the teeth ; i I, ti^o wheels, ^h twenty-one 
inches it diameter, with pinions, five inches and a quarter each, which drive ^helra veiling shaker 

that receiyM thg straw 
fi-om the rak(*« and con. 
veys it into the straw- 
house. This shaker is 
composed of two endlefs 
pitch chains, worked by 
two stud wheels ten 
^inches in diameter, with 
eight studs on each, on 
the same shaft as the 
wheels m and », revolv. 
ing at forty.five times' 
per minute. Tliese 
chains are kept stretched 
by two smooth wheels at 
the farther end in the 
straw.house : between 
the chains are fixed 
round wooden rods about 
two inches apart, tn is 
a a heel with large teeth 
on its circumference, 
winch, as it turns round, 
depresses the point or 
the lever o, and raises 
the end p The lever la 
fixed on an axle which 
passes through to the 
other side of tnc shaker, 
with a short lever flxcil 
on it to correspond with 
the lever p; on these 
levers, p p, rests a small 
shaft, on which is fixed 
on each end, under the 
chains, a small drum 
t four inches m diameter 
which supiHirts the 
shaker in the middle, as 
the wheel, n, moves 
round. The point of the 
lever, o, strikes Irora 
tooth to tooth, and 
thereby keeps the small 
shaft, at p p, in motion 
up and down, which 
snakes the loose corn 
out of the straw, i(^ich 
Is drawn back by the 
under returning rod into 
the winnowing machine 
hopper; q is the first 
winnowing machine ; r, 
the second winnowing 
machipc ; both driven 
by a small water-wheel, 
six feet in diameter, and 
four feet wide: the water 
flrom the large wheels 
supplies this onfe The 

motion of the machinC'.equlres tc be uniform, which cannot be the case if connected with the threshing 
part. It answers better to have a separate wheel for the machines The clean corn passes into the ele- 
vators 9 ; from thence it is carried up into the granary, and delivered into the weighing machine, /, by 
small elevators m.tde of sheet iron, with wooden backg and bottoms fixed to a pitch chain, revolving round 
a studded wheel ten inches in diameter, and with eight studs at the ui^er end, and a small wooden roller 
at the bottom, at eleven turns per minute The corn is delivered into the weighing-machine box, 1; and 
accumulates until there is the weight of a measure, when the box turns on its axle, and the corn Is 
emptied into the spout which conveys it into whatever binn it may be wanteu in. At tne same time the 
part g turns up, and is filled as the other, and, when ftill, descends as the other, and so on, while the 
threshing is going forward : 3 is a weight which fUdeTup and down a rod fixed at right angles from 
the bottom of the weighing machine : if the corn u heavy, slide this up until It will balance a bushel 
of com similar to what is to be threshed ; if light, slide it downwards. From thf axle of this box, a 
small rod proceeds to two small wheels behind the index, u, which turns two fingers that revolve round 
the face of this Index ; it is figured from 1 to 10. For every movement the weighing bucket makes, 

. * „ . , ^ ... r moves one. At the 

: for Instance, were 

^ ^ . com in the hinn : 

» x M iflnio^l five inches and a quarter In diajgeter, each working in wheels ^ py) twenty-one 
inched in dUmeier each, which give motion to Uie corn elevators, and likewise to the taU elevators by 
a pitch gbain revolving round the stud-wbcel w tc, giving motion to the shaft ot the elevators at eleven 
times per minute. Ine buckets are made of thm boards fixed on two pitch chains turned by two stud 
wheels ten inches in diameter at ihe upper end, and a wooden roller at the lower.- (J, OkuiMtone^ X^adr- 
worktf Oteitijk Oct, 29. 1831-1 c 

8112. H*. mCladsttme, etvil engineer Chester^ to whom we are indebted for the foregoinfi r4ans and 
description, vh reference to the improved form of the threshing machine, says, I have always under- 
stood, that it m to my fath'^r we are indebted for it in its improved states In 1788, Mr. Andtew Meikie 

K oduced the firsts inaohmtf of the kind, for whlcl^e took out a patent. (See ef voL z. 

6/ 58.) This was simply a threshihg cylinder with tnebqxters turning downwards, throwing ^raw and com 
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into a moving screen, wbidi separated them in a very imperfect manner j so^uch sof that I have heani 
the machines were given up, or ^ng Into dtilkiie« slmpl jr on account nf the beaters irriking downwards ; 
ifdhe ears escaped the beaters Immediately on pa«tlng through the rollers, ^ey were bentainder them, 
and laid close to the interior the cylinder case» and thereby evaded the stroke ot the beater. In 1793, my 
father made his Agst machine, similar to thiit of Mr. Meikl& with this difference, that the threshing 
cylinder turned upwards, and %s the com came through the roUer. it ' L beiM > 

posed tovthe mroke of each beater, none escaped being threshed.^' (Sm ^ 

AgricuUura^Report qf 1810.) 

8113. The late Mr. Qladatone, qf Cattle DougHtSt added the shaker to the threshing machine In I79i, 
and what he called iffetterpr, for breaking off t^awns of hal'ley, «ion afterwards. In 1798, he made a 
threshing machine, to be driven by windmill In 1799, he mvented the draught chains used In 

threshing machines, to equalise the pc^^urc gT the draught on the horse's shoulder. In 1805. he 


irom tne lanners into cne granary, ana -weigning it at me same time uy anotner piece ot machinery 
the com maybe accurately measured. ** On reviewing the whole," the writer, in the Report 
Stewartrff cfXirlceudbright Agricultural Society foi 1810, observes, “ it is impossible not to perceive how 
vastly superior the machines of Mr. Gladstone are to those first contrived by Mr. Mciklo, and what dis- 
tinguished services he has tlius rendered to the interests of agriculture. The machine is now competent < 
to the threshing not. only of one, but of every. s{)ccies of grain. It is adapted of itself to sejiarate the 
straw ft-om the corn, |ind convey it portV^i'tly shaken into the straw-house ; to efean the corn effectually 
to weigh and measure it accurately ; and to lodge it securely in the granary. If driven byswatcr, the 
adoption of the chain bucket outer wheel saves an inner one^ formerly deemed indispensably necessary, 
and simplifies the machinery ; if by horses, the person feeding it can manage without a driver from 


mode, of farm management has thus taKcn place. What was the work of several months, can be per. 
formed more perfectly, and w’ith more ease, in as many weeks j and the labour of the winter season can 
now be devoted to mpre valuable purposes, to the collecting and formation of manures, and the better 
preparation of the land for the reception of the seed." 

8114. — 2811. Edifices in use in agriculture. In the Encueloptedia qf Cottage^ Farm^ Archim 

lecture^ we have gone into this subject in greater detail than could with propriety have i^n done in a 
work embracing so extended a view of agriculture as the present volume. In that work we have not 
only given a great variety of the very best plana for farmeries, or farm-houses, which have been execute 
in Britain within these lew years ; but we have given detailed plans, sections, and specifications of all 


, sections, and specifications of all 


tectural Magazine^ which may be considered as a yli^pctual supplement to the Encyclopedia of Archi- 
tecture, all the improvements which may be made in architectural buildings will be recorded as they 
occur. We have given in this Supplement, ^ 816%, a ^lan of a farmery from tife former work, which enu 
bodies all the latest improvements. 

8115. — 2847. Bam floors^ to lie proof against the ascent of ,rats firom beneath, should be^ormed of 
wood. ** The sleepers upo.i which the floor is laid, should rest upon stone and lime building, raised 
two feet from the ground, close to the barn wall ; and the mortar and stones must be pacS^ close to the 
upper edge of the sleepers, mp to the deals of the floor. According to the widtlAif the barn, the sleepers 
should rest also upon one or two supports of stones, so hewn as to^rmit no footing to any vermin ; and 
which will supimrt the middle of the floor. By this contrivance, the space from the flqpr to the ground 
is made tf>o deep to permit any small aiiiirial standing on its hind legs and gnawing the floor, while dogs 
or cats can easily pass under it." ifluart. Jour. Agr., voJ. ni. p 995.) 

8116. — 287fi. Labourers' cottages. Having entered on this subject at length in our Encyclopedia qf 

Cottage, Farm, and Villa Architecture, and there given numerous plans, accompanied bv descriptions, 
specifications, estimates, and critical remarks, we shall not here repeat any thing which has appear^ in 
that work. Nevertheless, as the improvement of the dwellings of country labourers is what we nave m^ost 
at heart, next to the education of their offepring, we cannot let pass this opportunity, without contribut. 
ing something farther to the subject : we shall, therefore, give one article, entitled the beau tdfal of an 
Englisb labourer’s cottage, by a must benevolent and enlightened clerg)man, who adopts the signature 
of Selim ; and another on building cottages with mud walls, by a profebsional man, Mr. Wilds, of Hert- 
ford, who, having been in North America, is deeply impressed with the importance of this kind of know;, 
ledge to emigrants, who, at present, too fecquentfy build their houses of wood, and who, consequently, 
sooner or later, suffer from accidents ftom fire, or, what is almost as bad, live in conflnuol fear of doing 
so. To these we shall add the design of a stone walled agricultural labourer’s cottag^ recently built, 
along with a number of others of tlie same kind, on the estate of William Lawrence, I^q., iu Qloucea- 
tershlre. • * 

8117. The beau id4al qf an Ev^lish labourer's cottage. The leading feature in the exterior of a 
labourer’s cottage, should be a picturesnue simplicity, which is a sort of medium between luperflUQUS 
decoration and unmeaning plainness. This appears to be the only character of which a cottage U suscep- 
tible i for, as plainness is uninteresting, so it otfbnd/our sense of propriety to sec a building of this descrip- 
tion bedecked with costiv fantastic ornaments, which are evidently uiisulted to^hc simple unreflii^ 
habits of humble life. But a picturesque simplicity Is seldom the pervading character of modem oma. 
mental cottages. They are often decorated with turrets and battlements m the castellated style oC ^thlcv 
or in the monastic style, with elaborate painted windows, crosses, and pinnacles ; nay, instances have 
occurred where the two styles have been united in the ornaments of a cottage dwelling. It cannot bo 
denied, that a picturesque effbet is produced by this mode of embellishment ; all I contend for is, that 
such ornaments are altogether unsuited to a dwelling of the lowest order. Should it be objected, that, if 
we reject this mode of decoraMon, we must have recourse to ruin and decay to produce a picturesque 
effbet } 1 answer, that as much of this effect as we may toquire may be produced, f think, by iiTegu* 
larity of form and outline } and irregularity is, in fact, the only effect aimed at by tbe use of Oouic 
ornaments. But as my object would be only a picturesque simplicity, I should discard useless and Incon- 
venient Irregularity. In so small a building as a cottage, a slight irregularity would be suffleiojt to give 
it a picturesque cnaiwter, and the simplest embellishments would give it an ornamentid effect; and 
this, I conceive, is all we require to produce what I understand by j^cturesque simplicity. Though I 
am an advocate for simplicity} however, in cottage architecture, I would In some measure sacriflee even 
simplicity to the picturesque ; b^use the beauty of a neighbourhood fVequently depends i^n the style 
of the labourers’ dwellings. These are the prevsdllng bulldingf Ih alt rural scenery. They are occ»> 
sionally so placed and associated with surrdundlng ob|ects, that they present the mostscriktog featun^ in 
the landscape and tlfe effect of particular scenes b not unfee<iuently produced by tbe forms andlitMi 
ations of the cottages. H^nce, a picturesque exterior is one of the chief requisites in an omamehtal 
cottage; but it should be a simple pteaslne style of picturesque which does not Interfere with internal 
comfort and convenience^ producedibv slight irregularltv of fetm, and by unobtrusive and appropriate 
ornaments. I am not at*all disposed to sacrifice Internd comfort to outward cflfbct. 1 think a pictu- 
resque exterlpr may %lwaya be united with a comfortable interior ; and I now proceed to give the 
descr^on fif a cottage In which 1 shall endeavour to exemplify the union above alluded to* . ^ 

8118. Site qf the eMfage, As tm comfc^ jjf the Inmates and the general effect of a bulldlhg depend 
matoid^y on iHs sUe^ the situatloir of a cottage b the first thing connected Vitfaft that rocutree cbmtdWm 
aliOD. A geheip^lTub for the situs tion of a cottage Is, that It ^ould be i^perly suppUeowitb watet; oe 
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Jbrljbrenk 


jBo«f» tofng tli« winter lemnofi, 


prapote, m anp^iat gmiat^nUe, thit titt from)d.floor „ . 

^hteen Incbet pr mone Above the eur^KM^ and that the earth t ^ 

below the level of the door,^ Voder every Mk or itono door there ehoold be aeobafratOm of bcokea 
atone or dints vi^ng in tMcknesp aceordwg to the nature of the toil and situation. Oh a danpiilte. tt 

may be necetwarylo Ipave thlt fUbctratum two or three feet deep, widi ^raina and air r 

it; and - .. . . j 

may < 
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above the dirt and oecomfert occaaioned by tlmjmoks h^ the Ami ia wasted in a &i^ace which haa 
n^ a proper draught Thla nuiaanoe in oottagt^gener ally aritei fVom the large alee and atraightneu of 
the du& and ftom the lownesa of the chimney on the outside, or flrom file currents of air occasioned by 
the bad positions of the doors and windows winch seldom lit dose. From whatever cause it art^ A 
smoky chimney is a prevailing misery in labourers* dwellings, ^Ich a Judicious builder may geneiwy 
contrive to avoid ; and 1 refei the reader to some sensible otbervatlseis upon this subject in the £ncih 
clopadia qf Cottage^ Farm, and Villa Architecture. After this digression, let us return to the cottage 
kitchen. As this is the common sittingeoom of th^femlly, in which most of the household operations 
arp to be performed, it should be a light warm apartment, of a good sise. We will suppose It sixteen or 
seventeen feet square, and eight feet nigh, having a window in the east and one in the west sidu It would 
thus have the benefit of the morning and midday sun ; an Important advantage to a oottagen In whose 
domestic expenditure coals and candles are considerable articles, Stone is, I believe, the best mterial 
the floor, as being most durable and easily kept clean, and in these respects jg;reatly to be preferred to 
brick. Boards, besides that they are liable to occasion accidents by Are, could scarcely be kojit clean 
in a cottage living-room, and would soon be worn out by the iron-bound shoes of the Inhabitants, Of 
course the walls and ediung should be neatly plastered and whitewashed, and there should be a proper 
skirting4x)ard round the room, and attachoil inside shutters to the window! The fireplace should bean 
situated as to be well lighted by one of the windows ; and it might be a close or open fireplace, according 
as wood or coal happened to be the common Aiel of the district. I observe that the ola-fashioned 
fireplaces ere generally preferred by cottagers, on account of the snug warm seats tlievs^rd In tni 
chimney comer, as it ia called, and which is too often the only warm place in the house. I^k^aware that 
these fireplaces do not economise fuel, or affbrd the best means of warming the room ; but they present 
some advantages to the cottager ; that is, they are capital places to dry bacon in, and wet clothing. J^thor 
wood may be burnt in them on the hearth, or ooal in a movable grate; and, as the fire is on or near the 
ground, it certainly diffuses a considerable heat around it The mouth of the brick oven also genor^ly 
opens In the b| 0 k, or side, of the chimney, so that all tbg ashes and litter, blether with the heat produced, 
are confined to one place; and, should this place near the centre of the building, the mass of warm 
masonry must have the effect of raising the general temperature of ail theatpartments. In the coal 
countries these open fireplaces are not usually mot with ; but, where wood is the principal ftiel of the 
peasantry (as it is in the district ftom which I write), I would indulge their prejudice in fevour of an 
open chimney, and will suppose one in the cottage kitchen, wkh the mouth of the oven on fi^e side of 
the back, and on the other a small copper set In an arch, having a flue through the archsUy which tnSs 
steam might escape up th^himney. It would be tedious to describe minutely the various articles of 
useful ana ornamental furnffUre found in the kitchen of a thriving ectftager ; indeed, to those unacqu^nled 
with rural life it would be difllcult to convey an idea of the multifarious collectton often displayed in a 
room of this kind. A tidy labourer's wife is sometimes as fond of knick-knacks, andlu proud of dia. 
playing her various stores, as the richest lady in the land. The peasantry have, In feet, many of the pre- 
vailiDg tastes of their superiors in wealth and refinement, and love to ornament their houses with plant! 
and flowers, prints, and plaster oasts, and ornamental china. The kitchen is frequently as much crowded 
with useful and ornamental Aimiture as a modern drawing.room. The mantelshelf displays a range of 
flower vases, images, and painted busts of the favourite heroes of past and present times, mixed mth 
some of the bright cooking utensils. The walls are sometimes thickly hung with coarse engraving!, 
ballads, and printed papers, moral, rejigious, and political, and with various other things ; among which are 
conspicuous the labourer's club rules, and his staffs or some peculiar Implement denoting his occupation, 
such asethepolished head of the shepherd's crook, the market-day carter's wiiip, or the spare flail Of the 
tliresher. Ine window is seldom without its collection of exotics, thriving surprisingly, some of them 
in spoutless teapots and other discarded vessels ; and on the window seat, or on a shelf near, a little heap 
of books; the bible, In a neat cover, reverently jilaced apart ftom the rest Even thocclling is ulually 
Airnished with that desirable ornament, a well-stored bacon-rack, shoes, tools, bags of seeds, and a host 
of other things. But the pnde of the cottage housewife is her dresser and sneives. Here she displays 
her little store of glass and earthenware of the better kinds, with her best plated spoons, her brignt 
pewter plates, and cledU wood trenchers, frequently arranged with considerable taste and efibet. Someof the 
conspicuous articles will not, pcrhai> 8 , bear a close examination ; and arc. In fact, useless ; tbou^ ** wisely 
kept for show : *' but she contrives to hide defects, and the shelves often exhibit specimens of old gloss 
and china, which a collector of such rarities might covet. There are. indeed, few more picturesque in- 
teriors Uian that of the well-kept kitchen of a thriving labourer who happens to have a tidy wife ; and [ 
have often been much pleased at the air of decent comfort, and at the decorated effect produced by the 
miscellaneous collection seen in a room of this description. . 

8182. FWmiYiire of the kitchen. Among the more prominent articles of ftnmlture In a thriving labourer*! 
kitchen, the clock, 1 think, take! precedence of the rest in the owner's estimation, and its weil-poUshed 
case is gmerally a conspicuous object Next to this we may rank the best dlning-t^le, crften 4 >ne of those 
interestoig old oak tables with rounded leaves, and as many curiously-turned legs as a spider. The best 
tea-table, turned up, with its pillar and claw, in a comer ; and the dough trough, with Its clean white 
cover, would next attract attenMbn. To these we may add the great arm-chair, with a patchwork cushion 
in the bottom, for the man, as he is emphatically called here, in which he sits In the evening in a sort of 
rustle dignity, surrounded by his wife and children, forming, in many cases, a happy. Interesting group ; 
the wife and elder g'urls at work, perhaps while one of the boys Is standing by the fetber, reading, or 
repeating what he has Immt at school during the day. 1 hOpe there are many such evening groups still 
to he found In our cottages, in spite of politics and the beeoehops. This reminds me of another (ueca of 
Airniture which 1 yhould wish to see in every cottage ; I mean, a shelf of useAiI And Instructive books. 
You seldom enter a cottage without finding some books ; indeed, as ftr as my observation extends, I 
should say that a taste for reading ia becoming more general among the labouring classes : and It ought 


person must be spent in drptsy Indolence, or in the debasing scenes of the al^ousc, to which he is almost 
driven In cdMefeneq^ to relieve the tedium of idleness and tho«appreviye vacancy of his mind : the 


want of thigresburce and comfort is sevcrelf felt by the unetkicated febourer In times of sidiness and 
ime,when a long actl^life is neceMtlly ex‘*- -* ^ 


j exchangi^ for ^tate of total inactivity. There are fevv of 


the rising genemtion entirely without educatioa T^e store! of knovlodge wlIV therefore soon be oigsbod 
to all the Imxmring dasses, and theyjhould be tftoouraged to use them to their own advahtage*^ by having 
their attention dbreeted to uiefol an# improving books. ** A little learning,** ifmot progprly directed^ 
** It a dangeroiiB thing.'* • ^ 

8183. Sack‘tiUcJoen and Wfuhhotue, Besides the ki^hen, pr common livAg-roam of the femlly, every 
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«Qn»tote ooltege should luva b small washhouse in which the brewing and washing, the dirtj and all 
inm of tbeirally, may be done. Here 1 would have shdves for the saucepans, and other unaishtly 
IBtIcles, used In gooktng ; idso d set copper ; and a proper sink, communicating, by a drain, *with the dung 
{At or« cess-pool. Most cottages are without a washhouse i but a small p(ace of this sort Is absolutely 
necessSry to evcffy dwelling ; as, without it, the living-room can never be tidy or corofgrtaUe, and, 1 may 
add, whold^'^ For want of aiwfbhhouse, tbecottager is compelled to hai^ up his dead pig, and even to 
satt it, in the nMng^oom ; and as there is no other place in which to do the dirtv work, anA put away the 
dirty things which must be used in every ftunily, theTOom is generally in a Utter, and has %n ifnwhole. 
some, disagreeable smell, which must be psejudicial to tne health of the inhabitants. But what 1 would 
chiefly insist upon in the washhouse is a proir^r sink t^goceive the slops and dirty d'ater. Very few cot- 
tages nave any convenience of this kind ; and consequs^y all the Slops are thrown out at the door ; and, 
voilcan scarcely approach a cottage, in many cases, for the abominations that surround K. Besides this, 
the entrance is commonly surrounded by a sort of impure air, which is extreipely o^nsivc and must be 
lifturious to the inmates. No cottage, thwefore. should be without a sink, communicating with a drain, 
i^ich may carry the dirty water to a sufficient distance from the house. Gven a pretty cottage vdll have 
a squalid, miserable appearance, when the door is surrounded by flith ; and 1 have seen villages, with the 
houses built on each side of a narrow road, which were absolutely disgusting in consequence of the nuisance 
feferred to. * 

8184. A mail larger orpantryt having a window in the outer wall, should cemmunicate with the 
kitchen onwo^-house. This is a necessary convenience not often found in labourers* dwellings, in which 
the provisions are generally kept In nasty close cupboards, or on shelves in the living-room, where they 
are liable to get spoilt, and are exposed to dust, smoke, and all s^rts of impurities. For want of a better 
place, even the beer or cider barrel is kept in the warm kitchen, wid in such a situation the liquor, of 
course, soon b^mes sour and unfit to drink. * No cottage, therefore, should he without a cool airy larder ; 
and a small place of this kind might be easily contrived in every diVeliing, with litlle or no addition to the 
cost of building. As I am describing the heau idial of a cottage, the owner of which might keep a cow, 
I will, in the present case, suppose the larder of a sufficient site to contain both the milk and provisions. 
We can scarcely expect a distinct place for each In a labourer's cottage, and it would be unnecessary. 
There might he separate shelves fur the milk add Revisions, ^&c. ; hanging shelves for the small cheeses, 
which a m^iaging woman would of course during the summer season, even Arom her single 

^8185L Ci^lar. If the floor of the lafftcr wbr^sutik the depth of a yard below tho surface, the beer 
might also be kept in it j -but iNieuld not be quite complete without a small cellar, to contain the 

beer, and the potatoes and 'other rdots. cottager with land would grow a large suiiply of potatoes and 
other Toots,cfor his cow 8nd pigs ; add it would save a great deal of time, and prevent waste, to have the 
roots always at hand in the cellar, instead of burying them out of doors in pits, which, when once opened, 
are not secureagainst Arost and wet I would also recommend a cellar in every new cottage ; because I look 
forward to the time when every labouring man will bi' able to brew his beer at home. A hard-working 
Vibourer requires a certain quantity of wholesome beer ; and if he has not this at home, he is sure to go 
Cp the alenquse, where be gets into the iVorst company, spends in intemperance what is required fur (he 
maiiitenancjS 6f his family, and in many cases becomes a confirmed drunkard. It would be a work of 
chanty, therefore, to encourage brewing among the labourers ; and, as a means of promoting it lii country 
villages, 1 would suggest a plan of heving a small set of brewing utensils, foV the use of the cottagers, in 
the care of a fit person, who would lend them, in the parish, under proper regulations. The cost of tho 
tuba Ac., woul^ be inconsiderable, and might be easily raised by subscription among the wealthy in. 
habitants, or even among the cottagers themselvea A penny or two paid for the use of the tubs would 
be sufficient to keep them in repair. The want of tubs is one of the chief obstacles in the way of cot- 
tagers brewing, which this plan would remove. And 1 am persuaded it would succeed, as 1 find that 
evan a whit/wMhing brush, kept to lend out, has been a great promoter of cleanliness. 

^86 TAe parlour. Should this paper ever fall into the hands of a labouring man, he would probably 
•mile when he came to this iiart of it, in which I am to speak of the parlour. Many persons will con.sider 
a parlour an unnecessary luxury in a labourer’s dwelling : it would be seldom used perhaps as a sitting, 
room, but os a spare room it would be a great convenience in the cascof a large family, and should not be 
omitted in an attempt to describe a complete cottage. Most thriving labourers are in the haElt of rc. 
celving their distant mends and relations, at certain seasons, such as the village feast, at " the tides," at 
christenings, Ac. llie parlour would be uaeAil on such occasions, both as a sitting-room and additional 
b^room, as it wdald be also in case of sickness, or death. If for no other reason, I should bo an advocate 
for a snare room of this kind In every cottage, as a receptacle for the dead. As cottages are at present, 
there » seldom any possibility of separating the dead Arom the living, when one of the inmates dies : 
wlfen such a cdMoity occurs, the corpse must be placed either in the sitting-room or bedroom : and 1 have 
known int^nces of a large family sleeping for several nights together in the sanfo room with a corpse, 
even wh^i deatli has been occasioned by an infectious fever. To my feelings there is something un- 
apeakabiy terrible in this dreadful mixture of the living with the dead ; and if thd idea be so appailiiig 
vrhat must the reality be to those who suffbr it I A small parlour, therefore, containing an occasional 
bed, would prevent^e necessity for this most disgusting conseouence of death in a labourer’s family ; 
as, with the possibnlty of making up an extriv-bcd for some of the inmates, one of the bedrooms might 
generally be aroroprlatod for the reception of tho body, between the death and the Aineral. I would have 
the parlour a i^in comfortable room, ceiled and plastered, with a stone or boarded floor. It should, of 
course, have a small fireplace, and attached inside window-shutters. Besides the chairs and table, the 
lUrnlture should comprise a closet bed complete, as the room would probably be more used as a bedroom 
than as a sitting-room. A corner cupboaid to receive the best china and glass, a few groceries, Ac., 
would also be useAil ; and a chest of drawers for the linen of the family would not be out of place. I 
should whitewash the walls, because it could bo done by the cottagerMbemselves when requisite, and 
colour-washing is, of all things in this way, the most ffifficult to do well to the uninitiated. The cottager’s 
wifd would decorate the walU and the room t merally with some of her best knick-knacks, books. 

At we procopd to the upper story, we muit'say something of the staircase. This, in 
old (xittages, U'gdAArally the most awkward thing possible, and placed in the most awkward situation ; 
a narrow, twlstlrif, dark, and, to a stranger, a dangerous ascent, compared with which a common ladder 
would be luxurious, and usually leading into a bedroom which is a passage room to another, when there 
haiMens to be two. Our cottaga must nave a proper light staircase^ ending above in a small landing, to 
doors Should <)pen. 

IS. Every cottage for a family should have at lei^t three bedrogms, so that the parents, 
of each sex, might sleep in separate apartments. The rooms need not be large, but they 
airy, oomfortablc, each having a window that will open. They ought to be ceiled, 

L whitewashed > with bourded or plaster possible, a flrpplaco in i^b, in case 


s»#etitnlhrtable, - — o - ,, 

DOttage chambers. 1 have seen these floors neaily as hard As stone, and, when washed over with 
'' pipndfiTL thig^heve i^veryheat effect It is unnecessary to desekbe the Airniture, grhloh, of course, 
ihoufif oompriae the ^uiBi|^ for comfortably repose and cleanliness in a humble way. You seldom And 
bod-cunalnf la a cottager's chambers j 1 have het rd them express a disllkp to ped ikKUture; and, in a 
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tolerftbly warm room, It is, 1 think, a luxury we might all din^ie with, 4 ^ betaHT rather pr^fu^Uoial U 
health than otheirwiae. Cottagers generally use stump bedsteads, with headZboards ; and | have obsenwl 
«n cottages ancient specimens of oak bedsteads, with curiously carved fteadsboards aiul le^ Old Carved 
oak clotnes-chests are also grequently met with, whldi would be valued by the anUqu^. Ihexa are fam 
things connected with labouren* dwellings which so much need reform as Che bedrooma In Ms neij 
bourhood half tne oMtages have caily one chamber, and this somctinresia low mlseridile aplAment in . . . 
roof, iapea tethe thatch : with the wails unplaSUaed, and without a window that wUmeo ) in finet, s 
place nttled^etter than a nay.loft. And here tb^hole family sleep ; old and young, married and idjigie, 
without even a ciutain Co smarate the sexm. Can we wonder «t the gross taninoralit]ii;< which is so 
lamentably commdh among the young pease-^y, wbenuthc^ sense of delicacy is destroyed even from 
iiilancy ? 1 would therefore press this subject uh the attention of all benevolent .^wnen m cottages, and 
especially on Our great landed proprietors, who are generally well diMKMcd to contribute to the imthov^ 
ment ot' the peasantry, ^he first st^ towarth the improvement of their morals must be to increase the 
number of bedrooms in cottages. Let me then urge this upon those whom it eoncems. In Che Wcvili of 
** Nature’s sternest painter, the best,” the poet Crabbe : » 

*' These thodghtless people part, ' . 

• Nor let the ear be first to taint tne heart” 

8129. General rerAarks on the interior. Having described the interior of the cottage, let me pause and 
enquire, whether there is anything. in the desbription which can be justly considered superfltibus, and not 
absolutely necessary for the comfortable accommodation of a labourer with a large Aunily. 1 am not aware 
of any thing to which a reenable objection can be offered, unless it be the parlour, lire idea of a cot- 
tage parlour may lead some to exclaim, “ The man must be a fool I Who is to do the worl^ If labourers 
arc to be fine folks, and sir in parlours?” My fHcnd, are you not offbndcd at a name? Let ns change 
the high-sounding title of this room of all works, and perhaps you will not object to it Call it the spare 
room, for inst^ce; a place to be used for all sorts of purposes : for such it would be, in fmt Unless 
when the wife was confined, or any of the family happened to be recovering ftt>m illness, I wilt answer 
that It would not be used as a parlour above six times m the year. It would fTequentlybe let as a lodging 
to an occasional labourer In the parish. In rainy weather, it would be degraded Into a dMng-room, and 
be filled with wet linen ; and the floor would often be feppod lUflf covered with onions and smu laid there 
to dry. Do not the various uses to which such a roone may be applied make it a desirable addition to a 
cottage, even though it may be railed a parlour? If such anapairmcnt would have a tendency to give 
the i>easantry fine notions, 1 should be the last to recommend U. For I hate fine people of all sorts, and 
fine poor people above all otberl, because they have not even an excuse fot finery. Hut though 1 would 
not give them notions unsuited to their station, 1 shfliAd bo glad to see their habitations jm^ved, and I 
know, firom painfbl diservation, that our cottages sthnd in need of improvement They arc, in fact, be. 
hind the times ; and while the houses of every other class of society have wen gradually inoreasing in, 
comfort and convenience, the dwellings of the laoouitrs are little better than they were a hundred years 
ago. Many improvements and conveniences in cottages havchecn suggested by others, whiigi I forbear 
to notice; for this reason, that, while such conveniences are unattainable by persons of siqpU independent 
proiierty, it Is in vain to expect that they will be provided for cottagers. My object has, therefore, betn 
to describe the arcommodigion requireii In what would be called a comfortabl^iabourer’s dwelling, and 
to suggest practicable improvements which are likely to be efibctcfl ; and 1 hope that there is nothing in 
the foregoing description which can bo considered impracticable. . 

hl.'K). Eetemal appendaeea to a labourer's cottage. I am next to speak of the external appendages to 
a complete labourer's dweuing, including the yard and outbuildings, the garden, orchard, and allotment 
of land, account for some of the outbuildings which will be mentioned in tne following description, 

1 must remind the reader that, as 1 am speaking of a cottage of the first class, I must, of r^ursc, suppose 
the cottager to keep a cow ; and that, besides a quarter or half an acre of land, for spafle husbaq^ry* 
(the quantity should be proportioned to the spare time of the labourer, and the quantity of manure he 
can collect), he would also be the occupier of about three acres of pasture. 1 am of opinion that it 
would have a beneficial efibet upon the general conduct of the agricultural labourers, if there were a 
certain number of cottages, with land attached to them, in every parisli, to act as a sort of stimulus to 
industfy and frugality. Formerly the small farms presented this stimulus. The industrious, saving cot- 
tager had then a chance of rising a step abo^e his original station in society ; and a natural desire to 
improve his condition would act as a constant inducement to carefulness and activit;^ Nut now he has 
no such inducement In most parts of England, parishes which were once divided^nto ten or twelve 
farms, of various extent, arc now thrown into two or three large ones ; the waste lands are enclosed or 
appropriated ; and even the bare-woru common is, in many cases, denied to the harctworklng frugal 
labourer, who happens to have saved enough money to set up a cow. How can we wonder, then, at the 
careless, improvident habits of the peasantry, when they have scarcely an inducement to bCiptherwuo? 
But, under all tlieir disadvantages, there are still a few labourers who save money ; and is irnot rather 
hard that they should be deprive of the opportunity of employing it profitably in the only business with 
which they are acquainted, that is, agriculture? Let us suppose a working man to be possessed of 601. 
Almost the onljfway in which he could invest it safoly, would be in a savings’ banl^ where it would pro- 
duce him an interest of about 2/L a year. Now this is all very well ; the principal sum is secure, and a 
certain 21. a year Is a desirable addition to a labourer’s income. But it frould take nearly his whole life 
to save up BOl. ; and half that sum would produce a much greater income, and much improve his con. 
dition, if employed in some sort of business. In short, though the savings’ banks have been a great 
benefit to the working classes, the small income produced by a sum of money placed there does not 
afford a sufilcient stimulifii to frugality. The interest upon their savings can add little to the comforts 
of the depositors j and, as to buing a sum of money against the time of sickiress or misfortune, they know 
that the parish must then sup^rt them ; and though they might be induced to save, if by saving they 
could materially improve thmr condition, we must not expect them to save for the relief of the pfurlsh. 
But let us suppose a man to have saved only 2BI., and to nave an cqiportunlty of taking a cottage, with 
land enough attached to it to support a cow. He would probably invest his little capital In a cow, a 
couple of pigs, some poultry, perhaps, and a hive or two of bees ; and, If he had tolerably good luck, 
and were a good manager, he would -soon be placed in circumstancps of comparative affluence, and would 
be Infinitely better ofi' with his 85/., thus tnvesied, t^an the other would be with his 50/. in the savings* 
bank. The great improveftient in nis condition would also be apparent to all around him, and would 
act as a general spur upon the carefulness and Industry of his iieignboma. Money in the savings* bank 
would not produce this consequence, because its eflbcts are less apparent ; In shion,-"lts effoegs are unim- 
portant when compared with the comforts derived to a labourer’s family from keeping a cow. But; 
besides being prizes to exeto the diligence end reward the good conduct of the labourers, a few cottages^ 
with land attached, would oe a general convenience to the villagers, as a means of supplying them witii 
milk; a luxury which, in my nelghbounhood, is seldom. tasted by the* poor. Though living in the 
country, they ore worse off than townspeople in this respe^ as they cannot get it for money, unless on 

some particubnr occaslw. The cause of this in ’ * ' 

cows. A rieh former is, of course^ above 

happens to be asmall farmer In thobarish, - - w . 

It would not answer to sell millr in small quantities, and,' as we have no cettaM dlwkeCpers, the 
peasantry are# depAved of a nutritious article of foodf which It Is almfst imi^Mle to do without. 
\Vheraver therelre np cottageril cows, the peasanti# in general must be ill suppued with that important 
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neoefftry, milk. I time reuoni far Ihe opinion 1 have ventond to adfanoe^ tbotip ofon vUlue 
a Taw oottftget. with land to keep cowi, would be detirable on manv aoeountc 1 donot «i]rwatemy 
ooitager should have a cow/ Perhapi it wtmid be better if all had tihem who ean manage them ; and it 
WouJo (bund, upon trial, that the number of these wouldnot be Sergei ih cow would be thrown away 
upon d{rty,Jndolent cottagers, and there are many respectable ones so situateiL that<<t would be more 
an inconVmiWk>e than an aovai^eage to them to keep a cow. But I think tnere snotild be a Ibw cottages 
with land In emsry parish, that the steady and Industafous, and those who have an opportunity, teay at 
kasC have a chance, of improving their condition. « « ' ^ 

8131. 7!le yard. After this long dlgressioii, let us proceed to speak of the yard, a very necessary con- 
venience to a labourer who keeps a cow. Tm wash-haire should have a door opening Into the yard, 
which Ought to contain the pump, dung^ts, and allritie out-build Ings. The pump 1 would place as 
near the washhouse door as convenient ; the dung.pit in the corner of the yard, fortliest Arom the 
house & and to this pit the surface of the yard should havef a gentle falL It should, of course, be properly 
drained. 

8132, The fuel-house. The first outofllce to be mentioned Is the AiePhouse, a place in which the 
coals and di^ wood may be kept, if necessary, un^fr lock. The tools, and hogwash tubs, and maiw 

e other things, may also be placed in this building, which U a necessary appendage to every cottage. It 
would be most conveniently placed Joining the back part of the house, so that it might be approacheef 
under cover from the washhouse door. 

* 8133L Tk»eowkouse and pigsiy should be near the dung nit, that the drains from both may be laid into it 

at little expense, and to save the cottager's time in cleaning out the cow stall. &c. The cowhouse need 
only contain one roomy stall and a calf.pcn, with a small loft o'\r both for the hay brought in for use. 
The pigsty to a cottage wliere a cow is kept should be divided Into two, ifmt the store pig, which a 
good manager would never be without, might be separated Arom the fatting pig 

8134. If a poultry-house should be required, 1 would place it either over or ss^Joining to the cowhouse, 
for the sake of warmth. But I am not sure that it would answer to a cottagef to keep much poultry, 
unless in situations where there is a ready sale for eggs and chickens, and where poultry can be kept 
without being a nuisance to the owner and his neighbours. In a widely scattered village tins may some- 
times be thejjpc, but where tHehouses are near tc^ethcr, the cottager's fowls are a continual source of 
dispute andCnnoyance. Thev afe ill fed at home, and cannot stray anywhere in search of food without 
trespassing upon a neighliourVi ground, where, in the absence oi the family at work, they may devour 
or destroy half the produce of the garden, where the houses are scattered, and a cottager has land of 
Us own. or it near a common, on wnlch they could have a run without trespassing u|)on others, perhaps 
H would answer his purpose to keep a few fowls ; that is, if he can keep them out of his garden, but 
not otherwidk If water is near, ducks would be most profitable to a labourer, and more easily managed 
than hens. * 

. 8136. Privy. I do not rteollcct any other outbuilding actually necessary for the cottager's convenience, 

unless It be the privy, which might be either In^heVard or in the garden, and, if desired, I seo no 
objection tf^ one in each place. But it is useless to talk of a separate convenience of tnis kind for males and 
ibrnales, till^i^pry labourer's dwelling haaoiie. 1 believe that nearly half our cottages are without any 
plHce or the Kind ; at least it is so in my neighbourhood. For instance, out of sixteen dwellings near 
me. six only have the fbnvenience alluded to, and three of the six conVe|iiences have been erected 
witnin these two years. The want 6T such places must be a terrible nuisance to the cottagers ; and I 
particularly recommend the subject to the attention of cottage owners. 

8136. General observations on exterxorh. As the fence of the yard and the outbuildings would add 
•omething tothe cost of the cottage, I choose here to meet objections that I suppose, and recommend only 
the least expensive outbuildings, such as the cottagers, with trifling assistanre, would very frequently 
erect themsebes. llie cowhouse would be the chief expense, and that would be little lietter than a 
Gongnon sheu, walled up with any thing on three sides, and open to the south. But 1 would have a 
strong fence and gate to the yard, to be fastened well at night, that all the stock may be secure, as it 
would probably cost the owner at least a day's work when his cow or pig happened to get astray. 1 do 
not mention anv place for pigeons in the yard, because a cottager could not keep them without constantly 
trespassing on his neighbours. There is an increasing prejudice against pigeons, which are certainly 
very troublesome to the farmer at certain times in the year. Dovecots are now much less firc^uently 
aeeu in farmyards than they were formerly, at least in thcf corn-growing districts : and if the formers can 
no longer keep pigeons, of course the labourers must not. Where the cottage stands near a common, or 
among open greeirlanes, it would answer the cottager's purpose to breed a few geese, which are a pro- 
fitable kind of stock, because, after a certain a^c, they almost take care of themsdves They would 
require to be secured at night; and, if the cottager keeps geese, he must add a house for them to hia 
outbuildings in the yard. 

8137. TV gardeut if well managed, is commonly the most striking feature about k labourer’s dwelling, 
and there are many reasons why it should adjoin the house. In the present case we will suppose the 
cottage to be surrounded on two sideb by the garden, and I would approach the front of the liouse 
through a narrow part of the garden which divides the liouse flrom the road ; and this part of it I would 
devote chiefly to floors and shrubs. 1 would train some ornamental climbing plants against the walls 
of the house, and a vinei or pear trees, if there were proper situations for them, where tho fruit would 
ripen and be out of the reach, of the children. I ifoserve, however, that excepting vines, fruit trees 
erndom thrive much against the walls of cottages ; there are few labourers who know any thing of the 
art of pruning, anijh being improperly pruned, the trees bear little, and seem not worth the time and 
trouble they'rcquira Vines, however, do remarkably well against the cottage wails in this neighbour- 
hood, and bear proAisely in many situations, apparently with very little care or pruning. 1 am not 
qualified to laydown rules for the management of a cottager's garden, but I would venture to suggest, 
that It should not be too largo ; a small garden, well cultivated, being iElore profitable than a, large one 
half cultivated. In fact, if he have an allotment of potato ground risewhere, the cottagor has no use 
for a large garden, os he grows and uses none bu the commonest vegetables, which take up little room. 
He does not ever cultivate much small fruit Strawberries and raspberries are verv seldom seen in a 
cottage garden ; and currants and gooseberries are not often abundant ; so t\at a large garden is not 
xequisite. 1 used to wonder formerly why the cottagers did not cultivate the small fruits in greater 
abundance, as they reduire so little trouble, and are so extremely useful. The reason for this neglect, 
given me by several labourers, is, that the children devour the fruit lmfore*lt comes to perfection ; in 
foct, they begin upon It as soon as it is formed, and very little is left to ripen. As cottage children are, 
ufouani, Igitagront ml to themselves, 1 believe It would be useless to attempt growing fruit where 

4 thero Is a lanmfomity, or in a closely built village. Where a cettgger, thereforn, cannot grow fhut, he 
might* I thlM* to keep bees as a substitute for the profit of fruit. Indeed, no cottage garden should he 
Without boffo Jdacad in some warm retired corner, at a short distance fironf the house, for they are not 
•gteeablonmgnbours. Bees ore, 1 bdlieve, the most profitable qf all stock for a cottager, as the whole 
of toeirmditee Is vajuahle, and, exo^t at cwarmlng times, they are no trouble; V 

ki^Mrehard Resides toe giutden, it is desirable that every cottage with lud should have a small 
orchm attoohed to H, aspeoiafiy inithe cider countries t and, in extensive allotments of Ignd, there are 
gonef#lly rough places, which, oeing of little value for ahy other pUpose, might be Gonvmted Into small 
orchmdf. VWiere thcro is no waste place of this description, I woiJlil plant the orchard Immediately be- 
hind thegarden^and eontiggous to the houses that it may be eerily overlooked by dhe owner ; 1 would 
also roara good hedge round It to keep out intru^iers, for young cottiers qyc as fonfiof sour apples as 
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th«r awof jjiOT nxMlmieii’iuid tlMNv^ltey can dMr «) on;l^ ^ aWv t..., 

garden of Mall froitj they will do a groat4ou<dr tnliw^ofk if not guan^ wainat . As it £ 

•possible to have too much fruit, and a peasant's orchard is not likdf to be large, Iwolild pfi ; soma 
fruit trees in the hedges itf the garden and delda Damsons and cider Mples, and other 


ipens^ bv liavihg a small &ttage nursery. In which bis gardener might graft, 

kinds, to transplant, wMn fit, intie Uie cottagers' gaidens and orchards. ^ 

^ -* grdAd were planted with fruit trees at first by the landing 


, and rear 
. Many 


ought totiiTnish the c^ge pounds wi^fr^t^es, anda^ntleman of landed propl^ would do this 
at a rery tnfll~ ■ “ * “ - »• ...... . ^ 

fruit trees of ^ ^ 

labourers are fond of grafting; and, if the 

the tenants wolild generally ke^ It stocked. 1 wonder our landowners do not see the advantages ofmUinU 
Itig their cottage grounds wiUi fruit trees; by which they would increase the value ofthekn, andplace 
in the hands of the tenants the means of |>aying the rent They would also give tlielr cottage an i^L. 
tional comfort, and greatly thcrease the b^uly of out villages, by surrounding the houses with fruit trees, 
which ore the most interesting of all trees. What can be more beautiful than a handsorao apple tree 
, covered with rosy blossoms in the spring, or loaded with golden fruit in autumn F It is picturesque even 
in winter, when its rugged massy stem and irregular branches are exposed to view, indeed, a villafM 
with many small orehards about it Is generally a pretty village. 

8139. Potato-growut. The next thing to be spoken of is the allotment for potatoes, &e„ vdthout which 
no cottage would, In these days, be thought complete. But, of course, this allotment weiuld be much’ 
smaller In the case of a cottager keeping a cow, than in that of a labourer with only a garden to attend 
to The cowkeeper wouM have many little odd Jbbs to do connected with his cow and land, which 
would leave him notielsurs enpugh to cultivate an extensive potato.ground besides his garden. Nothing 
pays a labourer sO well as working for a master; ronsequently, a garden cannot answer to a cottager if he 
is obliged to lose time^ as they express it, in order to cultivate It. A oowkeeper’s ground for potatoes^ 
&c. should therefore be smaller than that of another laliourer, because the man will not have much 
leisure, and the wife'll! have less, as she will iiave the produce of the cow to manage, in addition to the 
ordinary cares of the tamily. But if the cowkeeiier have not consUi|t employment wUh a master, the 
case would be altered, and he would require as large an allotment as other labourers. l|e would proba- 
bly cultivate his ground on a different plan from that followed by ordinary cottagers. Ho i^ild not have 
space for a plot of corn, and it would answer his purpose better to grow cabbages, Swedish turnips, man- 
gold wurtael, or something that would be useful for the cow, on that part of his ground not occupied by the 
potato crop : indeed, a man who has a cow and pigs should consider tlieir wants in his gardening almost 
as much as he docs those of his family, and his pig# should nearly live on vegMables dunitf the summer. 

8140. Grass land. We conclude with a few observations upon the grass land which the cottager Is to 
occupy for the use of hU cow. This should be about three acres, divided two enclosures. 1 believe 
three acres of fair grass land arc generally cousidored the quantity required to summer and winter a 
cow ; but, if a less quantity would be sufllcicnt, of course the cottager would not desire more, as it would 
cause an unnecessary addition to his rent. He had better heare rather too much land thanstoo little, as 
the profit of a cow depends in a great measure on its being well fed. He would probaliljunow his delds 
for hay alternately, as n^wduld not be able to manure very freely. He must^owever, manure a poftlon 
of his grass land every yrar, or it would go iiack ; and, if he were^ good manager, he would be able to do 
this ; for it is surprising whdt a heap ol com|)Ost a managing iierson will collect who keeps a cow, and two 
or three pigs, and gathers every thing that can be converted into manure from the garden, the yard, 
tlie drains, and the roads about the premises. If he had not too large a potato-ground, a cottager, situatecl 
as I have described, would not be a good manager If ho could not contrive to dress over an acre of bis 
grass with compost every year ; and this would be sufficient to keep it in heart if it were mowed every 
alternate year. There is one thing connected with nllotmenti of land to labourers, wbl'^ I would press 
on the attention of cottage owners, that whatever land is let to a laliourer should be adJacent#to bis 
house. It should be remembered tnat the cottager’s land Is to lie cultivated during the leisure time he 
lias after having done an honest day’s work for his master. His land, therefore, should be near bis abodc^ 
that he may make use of all bis time, hall of which would be wasted in walking backwards and forwards 
if hi9land happened to be at a distance. If, also, his land were at home, he would spend many a half 
hour spudding thistles, or spreading dung in the field, or doing many little oddjobs, which woula be left 
undone it the field were some way oft.' Moreover, it works a man too hard to have to walk a quarter of 
a mile, or more, to his extra-labour, after, perhaps, walking a much greater distance Jrom tho place where 
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he works for a master. He would do half as much more work, and do it with more pleasure to himself, 
ic, where he could immediately retire into the house when he felt tatlgucd. In short, 
, ....... ... .^. .. . ' 6 the 


if he could do itathomc, i 


if a cottager is to do any good with land, it should be within an easy distance of his home. Ima| 
occalioned to the cottager when he has to wheel ‘ ^ 


extra-labour 
ducc of bis land, distant perhaps, 


out the manure, and bring home fne pro- 
■ ^Tellsp 


laps, a quarter of a mile from his house. Where the cottages jtolong chfefl^ 
to one proprietor, who is tiie principal landowner in the parish, it may generally be contrived that the 
allotment of land may adjoin the cottage, or be ft least a convenient distance from it. A cottager can 
generally afibrd to pay as good a rent for land as an ordinary farmer ; and, if he can aflbrd to pay for it, 
fie may reasonably expect to have it conveniently situated. 

8241. Genial observatioiv, I believe 1 have noticed most of the conveniences, Internal and external, 
which In these times would be thought requisite to form a complete labourer’s cottage. 1 am aware that 
the description given goes very far beyond the ordinary run of cottages, as they are at present My aim 
has been to make it so: but I lione 1 have suggested nothing but what is absolutely nycessary for the 
decent comfort of a family. My aim has also been to speak of practical improvements; and to show how. 
the domestic accommo^tions of the peasantry may be increased at a moderate expense. There ora 
many desirable improvemofies and luxuries suggested by writers on rottue architecture, which 1 have 
forborne to mention for this reason ; because costly improvements are not likely to be applied to cottages ; 
and it is useless to recommend luxuries for labourers’ dwellings, which arc not fbund in the houses of 
wealthy formers and tradesmen, and even in those of the smalls gentry. Our peasantry, however, have 
no desire or taste fqsluxurious habitations. They wish fbr comfortable cottages ; that It, dry, warm, end, • 
above all, sufflcienlly roomy dwellings, in which their families may be conveniently acoommodated, 
without violating the common d#cencics of lifo. If they had bouses or this description, they would have 
every reason to be satisfied, and would be so, without unnecessary luxuries. And I hope the time is fost 
advancing, when the improvement which has taken place In the habitations of all classes above them 
will be extended to labourers’ cottages. 

8148. Jt an example at an EngUA labourer's cottage^ applicable to the above descrl^ion* ourCorre* 
spondent has tenths the design shown in jl^s. to 1194. is the elevation ; 118SL the 

ground plan ; and^. 'J196. the chamber plan. In^. 1196. o Is the oven ; 8, a small boiler ; a closet 
for bacon or other things which require to be kcj^ dry ; <f, stairs; e, a lobby ; /, kitdicn flrefdace; g, 
parlouf fireplace ; A, yashbouse j* i‘, dkiry; andk, shed for mel, hbgHubs, &a, opening into a yard, 4 
in /g. 119n, m is the parenU’-beditMau ; n, spfre bedroom, or bedroom for young or tick children ; o« 
bedrosnv for girlr; p, bedroom for boys ; and g, a closet entered from the Janding.pla^ t. The 
lower story oTtbis cottage is sAposed to be built of stcftie, or^f brick with stone muUionca windows. 
’]^e upper story to be a woodA framework, filled in with brick or plaster ornamented. The frames 
, work promts eg the ends, ana the gables have oinamented barge-boards.* The wigdow in the porch 
gable imitation of the old projecting wooden f Indows, of which there is a great variety, and they 
• • • • • . • M O ft ' 
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are all ornameneal Tbere 1%^ window in tUb fonn (cee Ar* n£Mi)i Mip|>oi1ed Mow by on omameneai 

bracket, Would 

nS4 • (51 , 

, windcwM •are generally 
small, but ther gire^iore 
light than a common 
window of the same siae 
They aa** only proper lor 
wooden houses, or In such 
parts of a bouse as are** 
built of woon rhe upper 
stAry in this design is sup. 
posed to be of wood and 
plaster, as being more 
picturesque, and in some 
idaces cheaper, than t. 
bricks 1 but in stone coun- 
tries the cottage may bo 
altogether of stone, or, 
both stories may be built 
^of brick, with string- 
courses and conings to 
the gables Fhecnimney- 
stsek consists of four 

. slenorr separate shafts, 

with plain stone or brick cornices The roof is tile or slate stone. The side walls of the chamber floor 
are to be five or bvh feet high, and the flat part of the ceding is to bo raised still higher in the roof 
^ iuL The bedrooms will thus 


be lofty and airy (Se/tm 
WtUshtref July, 18 J4 ) 
8143 AgioupoJfowtcoU 
iagea (jf^s 1197,1198 ), re- 
presented as two, suitable 
for labourers with small fa- 
milies, comprising living- 
room, bedroom over, and 
washhouse to each Fru 
vies are attached for the 
use of the two inuldlc 
cottages ; those of the two 
fnd ones arc supposed to 
be detached They may 
either be placed on a plat- 
form or tei race, according 
to the manner recom. 
mended in the Encyclo-. 
padia Cottage, Jbann, 
and Vtua Archnecture, or 
not, according to circum- 
stances In^ 1198, a a 
are the sitting rooms, 
twelve feet by ten feet , 
b b washhouse, one eight 
feet by six feet, and 
the other nine feet by six 
feet, r, water closet, dd, 
entrance lobbies, and e, 
staircase 

' %\AA KCarthentoaUs It 

<1 proposed to^rcct the walls ofthese cottages with compressed earth, which method of building is termed 
1 IS very suitable fqi^ cottages of this description, being a very good substitute for bnck, and 

reducing the expense of 
the walls one half The 
chimneys must be of brick, 
with which ihepM firmly 
and readily unites , and, 
if the soil on which the 
cottages are to stand is 
not perfectly dry, the 
foundation must be car. 

, ned above the ground- 
line in rough bnck or 
stone work 1 shall, how. 
ever, proceed to describe 
the manner of executing 
the ti'iole of the cottages 
in ptei, the chimneys and 
ar^es over apertures 
always excepted. 

Bli5 T%e tori earth 
moot likely to be met with 
is cocunon gravel, con- 
taining a small portion of 
^ay t and this will answer 
thepurposeas we}l as any 
timt can be found. Where 
l^y fo not found com. 
billed in suflidLnt quan. 
tity with the gravel in 
its natural state, a small 
portlmi AT common clay, 
or of loam; which is too^ 



piU, and i 






the ‘iddltion of gravel or other coarse earthy ^ubbish , always carefully excluding all vegetable and animal 
substances , 



R146 Mould for formmg the blocks tn For the purpose of erecting walls of this description, a mould 
Hill) ) 10 required, which may be made by any country carpenter, being \ery simple, although con« 


1199 


sistlng of several parts I^fe two sides of this mould must be of one inch and a quarter of well seasoned 
deal, smoothed and rabbeted, each about ten feet long and two feet niim Inches wide wlun finished, and e 
each having four ledges, 5, of the same substance, nailed or senwed on me back, with iron handles to lift 
them by Two heads to fit in between the sides must be made in the same way, and must be as wide as 
the thlf^ess of th#wall l-our bearers, mortised through at each end, receive the tenons of the upright 
posts h.ight upright posts stand upon these bcarfgf, and are kept in their places by tenons at the boUorop, 
and at the top oy a line wound round,each pairima twisted tight with a stick, one end of which is kept 
fast by being passed over a hail or peg In the post. Wall gauges, or pieces of timber cut to the width 
of the wall, will also be necessary to fit in between the sides of the mould, so as to prevent their coming 
over towards each other at top, which they will have a tendency to do during the operation Two ram- 
mers afaould also pr«>arcd, of hard heavy wood , and if formed of the root of tlib tree they wUl 
answer the better, being less liable to splinter off 

8147 Mod€ of lavv^the foundatton These things being in readiness, and the spot fixed on for the 
supplyipf earth, whicn should be^as ngaf to the intended bifildmg»aamay lie convenient, the first step 
is to dig out the ground for the foundation in the usuA manner When trenches are opMod of equal 
depth all round, fer the outside, as wen as for the partition walls, beginning at one end, fill In about 
six inchtO m depth with the ground that was taken out, and, i/ter having trodden ft well down, ram it 
with a heavy rough piece of tifber (not with the rammers to be used in the mould), till It leaves no 
impression i» fill in for anotherffength , and, when the whole Is covered wito this fM course, begin a 
second, and ordbeed in like manner till the foundation is brought up tp tb Around line Large stones, 

, or any coiwmbbish ihat gnu be ronvenicntljnprocured, may be tHy^own into the foundation, but it 
should be thoroughly miteo with the earth, and, if it be very dry, a slight spnqkling of water may be 

• 4 d 4 
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rtven to it, from a watering-^t, before it is put in The Tirill mould will not be required at this staea 
of the proceedings, for the sides pf the trench will form a mould , but as the edges will be sonief^t 
broken away, the 9 >‘ound mivt be well rammed up to the foundation on both sides. Having proved the ' 
work with a level, some precaution must here be taken to m^ent the damff from ascending the waU. 
which it Woi^d otherwise sure to fo, more or less, according to the nature^jf the soil In some cases, 
a bed aU over the wwk just above the ground hne, will be sufficient , in others, a 

Murse of slatM ^ aWed, and over that another ted of cement The chimneys should, be -built 
the^brtekwork *^**”*^ bricks and good mortar, which wiU^allow of the earth b^ng well rammed up to 

mould 'pie bearers^re nowJ^ on at proper distances for one length of 
walling, level in themselvM, and with each other , the suits of the mould are then set tn -their places, 
as areniso the Ufwlghtk a^ the end and the wall gauges are put in The line is next pass^ round each 
pair of (torts, and tighUy twirted with a stick, one end of which is brought ovft a nail or peg in one 
kept there, by which means the whole is braced firmly together 
8140 4 section qf the mould as fiaced^ is seen at Jie 10OO , in which a is a portion of the wall under- 
neath , ft, the btarer , c c, (losts with their tenons passing tlirough 
mortises in ft, at e a , d d arc sides of the mould , and i is foe 
wall gauge The twisted llnc-and stick are also seen at tap 
8150 Mode offoripmg the wall The turf having been pared 
off all round the spot whence the supply of earth for the walls Is 
to be obiatned, and as much immediately under it removed as 
IS unfit for use, proceed to dig foe same with a pickaxe, and throw 
it up in a heap, breaking the lairge lumps or clods, and drawing 
away the largest of the stones, wnic*) will roll to the bottom, 
with an iron toothed rake This rake, hoaever, must not be too 
fine, as all stones not larger thad a hen s egg may be used in the 
will Care must be taken to pick out every little bit of root, 
twig, or other vegetable substance that Is to be found, and to 
throw them aside, for, if worked up in the wall, they would in 
a short time rot, ind thereby afibet its stability If the earth be 
very dry, it should be wcttc'd a little , but this must be done very 
sparingly and equally, and before It is put into the mould Being 
thus prepared, the earth is earned to the wall in baskets, and put 
Into tlie mou.% at which there should be two other workmen 
with their ramiriers one of these men gets carefully into the 
mould, and, spreading the earth evenly with his feet, treads it 
well down A layor of about four inches in thickness being thus 
spread over the bottom of the mould, the men, one on each side, 
proceed to work it with their rammers, crossing their strokes in 

C i ,, every direction 1 his layer being sufficiently rammed others arc 
(I added, and proceeded with is before, till foe mould is filled within 

U tkree inches of the top The mould is itien taken to pkces and 

fixed for the next len(,th ot walling, and one course is completed nil 
round, including the partition walls up to the chimneys Small 
wood-bneks for nailing skirting linings. &c , to, should be put m 
vertically Binders or ties of oak or other hard wood are put in 
at the angles, rough tVom the saw, about five feet long, an inch thick, and of such a width as to nllow 
about four inchq of cirth on eadi side of them One of these is put in at each angle on the ton of 
every c« urse, the alternate ones turning different ways, and the ends consequently crossing cuh other 
Similar ones are put in tn tie foe partition walls to the front and back walls 
« 81 Lay mg the second course I he hrst course being completed, foe second should be worked the 

reverse way thus, if the first was from left to right, tut next should be from right to left When 
the walls arc built up high enough for the arches to the apertures, the skew back of the aren map be 
formed by chipping away the rammed earth with a pickaxe or cniscl, ana foe arches maybe tumid 
with sound bricks in cement or good mortar, the centres being made rather stronger than u&ual, as well 
as foe supports undcr/hem , and these should bo left in till the wall is completed The lintels, joists, 
&c, arc laid in foe same way as in brick walls, and these, as well as the timbers of the roof, may 
be laid on immediately, which is one of the many advantages which this method possesses over " cob * 
or mud.walling 

8152. The roitf The roof u intended to be slated, and furnished with caves, trough, &c , and the 
a^iter walls stijrcoed, or a still cheaper coating may be given of roughcast 
8153 Ffntshmg The holes in the walls left by the bearers of the mould may remain open for a short 
time, which will occasion the walls to dry the quicker, and the plastering should not be laid on till a 
few weeks after they are finished, or the sweat of the walls will cast it off agiin. The roof, however, 
should be covered in, afcd caves-trougbs fixed as soon as possible). When the walls arc ready for plas- 
tering, they should be covered all over with small holes, picked in with the sharp point ot a hammer, 
or some sufth Instrument, which will give a hold to the plastering, the loose dirt being brushed away 
with a stiff brush, and the walls then slightly sprinkled with water The plastering is dune in the usual 
way of rendering on brickwork , which, however, requires rather more wetting than pistf 
8154 General remarks This will be found an economical, easy, and expeditious manner of erecting 
QOttages, farm or other ordinary buildings, and, if properly executed and protected, will soon become 
as hard as stone, affording the comforts and convenience of a brick building, ct nearly half less expense, 

V and being vastly superior to those miserable hovels^ put together with mud and sticks, which still disgrace 
many parts of the country as human habitations 

^ 8155 Estimate The expense ot erecting the four cottages represented in 1197 and 1198 accord- 

ing to the above plan, and finished according to the usual cottage style, will probably amount to the 
sum of SSOL, suppming the supply of earth to oe conveniently placed, and of toierab^ good quality 
8158. T%e Qioucesterskire agr tcultural labourer's cottage is represented \pjigs 1201, 1202, and 1203 
1201 shows an entrance, a, with a staircase down to the cellars, and *00 to thefoedreoms , a living room or 
kitobeu, ft, with an oven, r, a back kitchen or room for washing kitchen utensils, d, a covered pig 



kitchen might tender it uncomfortable Fig 1202. is the frent elevation of folt cOltage, and Jig 1203 tbe 
. .. .Ik - . . . . recently buiften IVTn Lawrence a estate, by 

Tiave Wh a quarter of* an acre (ff good 

, , - , . otfif a yearv they ate benevolently let 

eadls. Ilk order to teach labourers how to cuitfvate their gwdens, Ifc Charles 


by Mr 
Lawrence 
which has ^ 
Cu^flUoimsd 



one of foe famt tracts on tbe sufajwt of rotta/mterdens for country labourers, 
eiul baa distributed it among them It is enufo d Proeffoftf Dircc/^ona the 


Cidiffoofoiadisd Cottage Gardmtf &c , and we u^ld streOg^y rgeommend it to 

vW I wtkFsfsk how to rngko foe most of their gi^ns . ^ e , ‘ 

Fanss. ftwtSUifogfo Tlui groateit improv&nent wfaloh has nfon mukie m these/ since the « 




tcctural Encydoptedta which treats of fami'houscs and fjftrmories ; but those of Mr. Madiencle for siir« 
pass all the others. In the Enryclop^iUa qf Architecture, p. 537 , wiU be foUid a design fbr a form <4 








;hfl. in which all Mr 4tfackenzle s improvements are Introduced, and described in detail , and 
rohtteciural Magaxme (vpL i ) will be found another design by Mr Mackenne fbr a three- 


S15B j(W a three pUmgh farmery^ by Mr Miakenxxe M Per^ Fig 1 

1^1805 an iBometrlcal view , and ^ ISOd, a vertical profile rhis thr^nlough 
1204 . bui 


1204 is a groijpd plan , 
r^nlough farmery Is understood 
w built uinn level ground , 
with the straw.yard cut out, 
hollow in the centre of a basin 
figure , that being the best form 
for retaining themoisture among 
the^anure. In fixing the post, 
tion of the dlfibrent ranges of 
the buildings, the highest are 
put down to flront the north 
and east, as best suiting the pur- 
poses to which those parts of 
the farmery nre to be applied , 
and at the same time adding to 
the CQmfort of the cattle in the 
sheds and straw yards, by shel* 
tbnng them in the directions 
which iuf* generf^hy the coldest. 

8159 Fn byres (c d), which 
are low buildings on the west, 
and the pi{,sties (v), which are 
on the soutli, do not shade the 
straw yard and cattle-sheds, but 
aihiut the ravs of the sun to 
all parts of them Ihe IHrm- 
house 18 supposed to be situated 
on the south we<«t of the farm, 
cry, with the kitchen court 
adj icent to the cow byre, calf- 
yird, &c , thus keeping the 
othccs which are manag^ by 
the house servants in one divi. 
sion, and tliusc under the m in- 
agement ot the f irm servants in 
the offier division of the estab- 
lishment 

81G0 The threshing ma 
chtnery (/), being placed in a 
corner of the square, discharges 
the threshed corn into the clean 
corn room (m), in the direction 
of the granary, which occupies 





* Ft to 0 j- 

Imtli 111 - 1 _ 1 

a, J^dlng-heuM f 4, Fstato^uniw 

*■» Cow Hire d Calfbjre 

€, 8mtl lie horse stable end double stall en 
closed for a mare and foal 
ft Common farm stable, vitb haj and 
straw cha nber above, 
g Feeding byre, with straw chambers 
above 

A, Rocks for hay or straw 
f. Turnip sheds straw chambers orer 
fi^traw house with uppt floor 
I Threshing machinery 



7 Privy r Straw yards corn room (m), in tnc direction 

« rartiheds w tli granary above carried of the granary, which OCCUpiOS 
over thi carriage entrance to ll e form j^e Upper Storv of that Bide Ol the 

^ square , and the straw is thrown 


corn room, unthresbed com y Turnip boses 


t, Oxithy for men servants witJi beds 
1 1 the upper floor eaten li g over the 
poultry house 
u Poultry house 
t I gf,crles 
fi Water h iM 
X 1 ank for liq Id manure 


above 

w, Hmwshed for threshing machines 
** CtSeSieds ***** manure tank 


s Gratings over the drains leading to the 
1 quid manure ta ik to ] revent tlic straw 
fron the yard from choking up the 
dra ns 


fVom It into the straw house, 
winch IS in the direction of the 
sttaw chambers, over the feed- 
ing byre, stables, Ac , on the 
Other side of the square The 
clenn corn room thus communi- 
cates with the nanary, which 
extends from this point over 
the cart-shed* In this way the 
clean corn room and granary 


occupy a tide of the square apart from the offices allotted for the cattle, and the other apartmente con 
nectra with them, and, as the corn room tan be licked up the moment the operation of threshing is 
finished, no opportunity is left for the gram being pilfered or Injured Ihe granary in this situation has 
not only the advantage fit the ventilators in the side wtdls, but it has also the benefft of the free air f^m 
the opeu qpft shed under it, which acts upon the grain through the Joints of the fioor The cart-shed 
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under the granaw. b«iid« betag ^eddal to It ft» .If, u convcnlont, ^artlculnriy where ■ farm la 
aituated at a conalderable dlatajice ftom a Biarket.towa : or in the winter aeaaon, when the carta require 

^ to be loai^ on the eren^ 

preceding the marlc^^ay $ aa 
it can be done h^bre yoking 
(putting th&‘*horsca iik)| and 
without monng the carta ftoin 
under thpir cover, by meana 
of the trapoioor in the centre 
paasage or the granary : which 
paaaage miiat at all tlinea be 
kept clear Arom grain. In the 
atraw-houie, a trapi^door la 
placed over the atraw-rack; 
and, when the lower part of 
the house is packed fUll, this 
trapdoor can he shut, and thV 



straw carried along the upper 
floor to the straw-chamt^rs 
over the stable feeding-* 
byre. Thcee apartments will 
contain the straw of two ricks, 
which will enable the farmer 
to keep different kinds of straw 
under cover, and in separate 
divisions. A door is placed 
opposite the passage which 
extends along the centre of 
the stjraw-ya'.|^r taking out 
straw for the enVebeds, cow- 
byres, frc., if at any time re- 
quired ; but 111 general these 
are suppUed fi'om the low 
straw-house. Tlie threshing- 
machine is on^of six horse- 
power, and is impelled by 
tfbrscs; but where water ca 4 
be had, it is a great Imiirove- 
ment, as the meiamay be em- 
ployed thrcfipigg, while* the 
horses are resting : this if ad- 
vdRtagcous in a still greater 
>wer. 

8161. The circular byre (g), which will contain ten head of cattle, is hj far the most copimodious and con* 

. .. 


Flatform fbrmlnK th« upper part of the 1 Ventllatora to the bTTM. 
roof of the feedind'shed. d. Inclined plane between turnip boxes. 

h, Ventilator* to the stables. C | e, Backs for liaj or com. 

degree at certain times, when the field operations exhaust all th^horse po^ 

(g), which will contain ten head of cattle, is Iw far 

d, for a farm double this extent, tlic same form may be introduced, with equal 


venient arrangement j aL_, , . - , , 

advantaire. bv carrying stalls wholly round the circle where the sheds arc. The figure of the stalls, 
, gives more space for the cattle when lying down ; and, as a greater quantity of litter 


is requisite, more manure, of course will be made : at the same time it admits ft’um behiud a more abun 
dant supply of fresh air, and has also the advantage of one large ventilator in the centre of th^circle 
serving the whole. The ten head of cattle are put up in double stalls in pairs ; they are bound up one 
on earn side of the partition, which Is made high enough to prevent the horned cattle f^om touching one 
another ; at the same time keeping the heads of each pair at such a distance apart, as to prevent them 


opened to any degree for omitting air, or shut altogether at pleasure. The feedb]^poTts. or openings 
which surround the feeding-chambers, have small dMts hung with pulleys, lines, alia weights, similar to 
■ ■ ■ * ■ with, c ■ " 


liIlC JUiPtiD i Wllktfll ^ , 

division of them, while the man is in the act of feeding the other. This is important, as the^uieter cattlrg 
are kept the better, quietness being, no doubt, essential to quick fattening. 

8162. A commodiotu strauj-chamber is obt^ned over the byre, in a connected range with the 
straw or hay chamber over the stable; the roof, which is of considerable width, serving the double pun* 



common farm stable. They arc understood to have two sets of racks ; the upper are for hay or stfaw, and 
the under one for grass. Although the under racks appear the most natural fbr the horses to eat from, 
it is found that they do not eat the straw or hay so clean out of them, as they do out of the upper racks : 
but these under rnah are the most convenient for the grass, as it should always be put in Aram the stall 
below, without passing through the hay-chamber; being, in its damp Btate, very hurtful to the wood 
floor above Part of top thiqe-stall stal^ is set apart for a marc and foal 
8l6fu 77ke turuip-thed (0* sidlolning the feeding*byre. Is also conveniently situated fbr supplying the 
cattle In the scraw.yardt and, as It is not required for turnips in summer, it may be used fbr and 
serve the double pux^e of a tumlp-house and a grass-bousa a 

816& Vmi&iapnM The oow4jfyrea have vemilators placed over each line of heads : these cross the 
ridge, and ace fbnned qf lead of a triangular figure; the sill piece being overlapped by the sides far 
enough to mrevent the taie ftum getting In. (See c In fig . ' 

8166, dnfe calf.iimi8e and want - " 

immediately connecteifwlth the : 
to them oongrenicntguid clean. '' 
the manifie into the straw^yard.j 
for carting in the turnips, afibr 
and, as the eattle always dung 
I Ar court, “ 


cind the cow-byres (£ dh which IkM under the class of offices more 
i-house, have doorswing the kitchen-court, which makes the access 
je ophite doors are used for driving oy t the cattle, and fotwhcellng 
The causewayed courts in ftnflt of the byres, besides being Convenient 
space ibr the cows to move about In, or to stand in for a short time; 


«IUa U 

in this , , 

etbrown 


court, the manure^ 
'•itmw-yarf « 


tee ibr the cows to move about In, or to stand in for a short time; 
they ore driven out, by allowing them m remaiar f<ff a fbw minutes 
if that might oflierwise be wasted on die roads, is preserved, and 
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81fi7> The eeeeral drains leading fl'om the byrei, gtables, and straw-yard, have fiioh deoUvities as arc 
sufficient to discharge the liquid ipanurc into the tank, which is constructed on one side of, the straw, 
yard in a central sitaation for Uie byres, stables, &c. 1 1 is thirty feet ion|L three feet broad, and seven feet 
deep: and, if the nature of the soil be porous, it should be plastered with HoneCto cement, to prevent the 
thin liquid mgpure from escaping. Qeing of this long and narrow figure, th&jtank can easily be covered 
with flagstones, which are much cheaper than arching, and take up less spa(% The drains should have 
holes fitted with cast-iron plugs, placed about fifteen feefc^ apart: so that at these opening a jointed rod 
fifteen feet long could be put into the drain, with a hoe, or us piece of plate iron the shape of the dram, 
fixed to the one end'of it By these means the drains may te cleanedNvithout breakijsig up any part of 
the causeway ; but, if the drains are properly cofistructed^hey will not require cleaning for several years. 
They should have a fall, towards the tank, of at least fourTnehes to the t^ fret, and be nine Inches wide, 
six indnes deep at the sides, and nine inches in the centre. By having this kind of triangular bottom, 
the 8;inalle8t quantity makes a current, and forces everything along with it Tiie drains through the 
Btraw.yard should have ofienings with grates (x x) over them, situated in the lowest part of the straw, 
yard, to draw otT the surplus water after heavy falls of rain or snow. When these drains are not required, 
the grates may be easily covered over with dung ; and if, at any time, the manure is found too dry, 
• iK)vable spouts may be attached to the pump which ia placed in the tank, by which means the liquid 
manure can be regularly spread over the whole straw-yard. A waste drain extends from the tank io an 
open ditch near the buildings; by which means, the liquid manure in the tank, if neglected, is carrM off 
'when it rises to that level, and is thus prevented from injuniig the drains. 

' 8168. The catOe-sheds ( p), from their situation, face the south, which is of great advantage to the cattle, 

though often overlooked in laying out farm buildings, and they are divided in the centre by a passage 
adjoining the turnip-shed, and opposite the str^iw.house. This passage rises like an inclined plane four 
fret from A to B : the sides or parapets may be of wood, two inches thick (which forms a back to the 
turnip boxes), and be four fret in height, forming a fence to both yards. All maniue from the fecd- 
infcbyre and stable is wheeled into the straw>yards by this passage : which, from its (.entraf situation, ad. 
nuts of the stable dung being equally distributed through both yards, and this by the rising passage can 
be done without mening a door, which prevents tlie one class of cattle from intermingling with the other, 
or getting out^ traw-racks (hhhh) are placed in the sheds; but, by also having them in the centre 
of the yard, i^Tconhected with this passage, they can be conveniently filled, and the cattle are induced 
to divide which mixes the dung more generally through the yards 

8169. The piggeries (v), from their situation, may be conveniently supplied from the kitchen or boiling- 
house, and are in both yards. Pigs are very beneficial to the manure, from their turntng it over, and 
mixing it ; they also eat up any particles of corn among the* horses' dung that may not have l^n digested. 
One small enclosure is provided with a trough for freuing young pigs, and they are thus protected from 
the cattle while eating ; but they have no house or sty, that they may be induced to go out among the 
Cjittle, and to lie down aboht the sheds. By this arrangement, they have healthy exercise, and are 
enabled at the same time to provide a part of tncir fobd, ^hd to be beneficial to the manure in both yards. 
Another sty provided for putting IQ) a pair to feed. 

fiiro. The ga*es to the straw yard may either be of the common form, or be hung, like sash windows, 
witlvstout rop^, pulleys, and weights. This last is perhaps the best plan, as it secures them from the 
risk of damage when the dOxig is being carted out of the yard; and also cnablct,thein to be raised as the 
straw in the yard rises. ^ 

8171. The cistert^house (w) is of such a height that pipes may be taken from it to the dwelling-house, 
boiling-house, calf.ward, &c. It may be either supplied from a spring, if one is tu*bc found in the neigh, 
bourhood : or a well may be dug, and a pump placed within the cistern- house. A watcr.trough is placed 
in the division wall between the straw-yards ; and a ball-cock is fixed in the fientre of the said trough, 
and shut in by toarUing, overlapped by the upper part of the wall, which thus protects it from injury by 
the ca^le. By this self-4cting1iupply, the cattle at all times have the command of water, and none of it is 
wastea : if supplied from a spring, no attention is necessary, as the supply may be regulated by having a 

. ball-cock in the cistern. I'wo troughs are placed on the outside, for the horses and the milch cows, and 
are also supplied with ball cocks. The roof water, in the inside of the court, is carrictl round with eave. 
spouts, and with rainwater pities at the south extremities, leading it into drains. It is a material object 
to carry olTthe roof water, without allowing its admixture with the manure in the courts. ' 

^ s. d. 

8172. £sfimafr.—Masonwork, excavations, and paving . . . - 373 0 0 

Carpenter’s, glazier’s, and smith’s work - . . 470 0 0 

' Slater’s and plumber’s work - . - . _ I45 0 0 

Plaster work - - - - - -5i)0 

^ ^ i 993 0 0 

The above csthnate is made out upon the supposition that stone may be got Ibr the working, at a din. 
Cance not exceeding one mile from tne building ; and that the land carriage of the timber (which is all 
foreign) and of the lime should not exceed from five to ten miles, and that of the slates from ten to 
fifteen miles. ^ 

8173. for a set qf farming qfflees, and farm-house^ for a lam-eountry farm, employing two 
ploughs, by Mr. Milne of Edinburgh. In the ground plan of the farm-house (fig. liJiO ), tnere are an 
entrance lobby, a t staircase and stairs to attics, b ; passage, c ; kitchen, d ; kitchen and dairy scullery, e ; 
frmlly bedroom, /: dining-room, g\ bedroom, h*, ftirmcr’s room, ii coal-house, A; back entrance,/; 
parlour, m; laundry and maid-servant's room, n ; scaldiiig-room. p ; dairy or milk-house, p; entrance to 
thedairy, 8ie.,q. The 0ound-plan of the farmery [fie. consists of the oalf-houBe,.0 ; yard for airing 
cows, b ; dung pit ana liquid manure tank, c ; seed potato-house with hayachamber over, d; stalile tor 

' five horses, e ; looLhouse,/; cart-shed, g ; straw-barn, A; house for thresning.mochine, f; frediiig-byro 
for eight frttening cattle, h ; byre for ten milch cowc r ; cleaning passages, m m ; root and potato house, n ; 

^ boiling-house, 0 ; feeding-house, p ; freding.place for pigs, pigs’ sleeping place, r ; privy, s ; pump from 
the liquid manure tank, in the centre of the dung*yard, i. The double dotted linesL indicate the various 
drains leading to the liquid manure unk. ^ 

Fig. 1207. rqiresents a section through the fkrmery offices on the Hhe a a. 



Fl^. ISlt Kkn taometrlca1.view of the frrmery. t 

Sm JWbAWfcf an the arrangement the farmery. , In designing ^frrmery. the object. |A view Is to 

' secure t&kt^^lipdiltion of tte buildings which shall be the most eonveiflen^at the least expeniie; and, in 
' ^order fcKs bhjectJtlie arrangement of the various apartmentsUn this plan is verydiffbrent from 

that wldohlB usually adorned. ^Scoiiomy in the itumber^r strength of the servants, thekhse with such 
' Bplini as shall prevent the provender from being b^n about by evet;y ^tiat of^winh* unci also pr^ 




vent tlie necessity of dragging it over unnous pools of water and wreaths of snow, and which offers a 
number of courts for wintering cattle ot different ages, is alike profitable for the proprietor and farmer. 
AMiile making a design, hot^cver, without reference to any particular farm, a considerable difhculty plre- 
(cnls Itself By assuming only that so many ploughs are to be cmployedjjio adeqUIite idea c an be formed 
of the site of tnc buildings , which, were it known, might lead to a diCTerenrc of construction 1? ven a* 
seemingly untoward piece of giound can, in the hands of a skilful architect, be turned to advantage for 
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to bo kept through tbb winter/and fattened Ibr lale in the fprmg } and aooomfiodAtion for this number of 
cattle 18 provided in the de>ign, 1210 

f m £ d. 

%nj Estimate fov the farmiry ^'UlMOivey of the office - - - 172 d 2 * 

Carpentry - i - - -.93 19 4 

* ^ ^ Covering the rooft, slating, and AimlshigS lead • - * 83 4 9 

fbr the oflScee . ^849 I 3* 

8173. Farm house * The relative Situation tit the bouse to the offices dlaiins particular attention It is 
here placed, so that the fanner ean see two si^bs of th^arm-yard at once, and that at the greatest dis, 
taiiee possible, without requiring an extensive paved ^urt between it and the buildings.t Where th'* 
operattons of a dairy arc carried on within the house, it Is t^ter to make it one sPiry high than two * the 
heated vapours which ascend flrom the process of butter and cheese making, combined with the peculiar 
gascs'^hiLh are evolved from the apartments where such operations are e-irncd on, render an upper 
story uncomfortable, and th» evil is sufficiently great to counterbalance the extra expense of a lutle 
more roofing 

. ^ £ s d. * 

8177. Estimate ^farm-house^ Ac — Masonry - - - . 83 12 74 

Carpenters* and joiners’ work - 87 18 9 

^ * • Covering of roof - - - - 35 15 6 


Amount fdr the house 
Add amount lor thg offices 

The whole amount 


207 5 10* 
349 7 3 


jerSSTy 13 1* 


8178 General remarks The practice of tossing the dung out of the byres (cow and cattle houses) 
through a hole in the wall should be discontinued ; as by this practice the house is kept in a most un. 
sighlLy state, tt^ roop (gutter) and walls are abominably bespattered, and a current of ofieiihive gas is 
continually ei^ved from the putrid mass at the door It is a mistaken notion that cattle will thrive 
equally well in a tainted atmosphere as in pure atr I he best practice is to drag the fVilcic (filth) to a 
urinal pit at some distance, and occasionally to pump the liquid manure upon it. A horse-course is 
shown for the threshing machine, whuli almost requires an aiiology, as steam power Is now very gene- 
rally usetl , and the tanners in Fast Lothian are cv^i^ said to be improving their high-prcKsure engines, 
bv condensing (Vie steam, and not using an air.pump A valie is attached to the bottom of the condenser 
tnat Opens to the outside , the eflbct of whith is, that, when a bl ist ot steam gets into the condenser, it 
pushes open the valve, tlirustihg out by it any air and^^wati^r which had collect^ in the condenser uuring 
the previous stroke of the maehin&mAa soon as the air and water have been pushed nut, the jet valve 
sS opened, thp steam condt nsed, i|B||Ne stioke e'ffeeted, when the blast of steam again iorces the air 
and Valter out ^he condenser iBe valve at the bottom shuts close by the pressure ot the atmosphere, 
as soon as the tondensation ot the steam within begins to take phee By this cheap contrivance seven 
pounds |>pr int h ot the workVVig piston is^^said to be gained Skylights in stahleS’and byres are prelcrajilc 
to windows, which are liable to lie broken by the farm servants , in winch cises currents of cold air enter, 
till the> are at length closed with an old hat, nr some other opaque materni, by which the air and light 
are both shut out at the simc time When the currents of air are not Ktoppod, they bring diseases upon 
the horse, which arc often diflilcult, if not impossible, to cure , and. by cxelueUng tnc light, his vision is 
weakened when he is taken out, and, if he is predisposed to ** moon blindness.** the disease is called forth 
Many are the ovds to which tl^ hor»e is liable by subjecting him to sudden clianges of light and tcmpei- 
ature, hut, by [Aetng the wiffilows of the stable in the root, and bv thoroughly vcntildting the whole 
I ullding, he has some chance ot escaping fV-om them Indeed ventilation is essential, not only tor the 
health ot the cittle, but tor the preservation of the building , yet, strange it is, that it is seldom if ( vc r 
attended to >rom the humid air in stables and byres, rungi may be frequently seen upon the rafters and 
other tinibeis of buildings, which are also often ittaiked by dry rot 

8179 /Vrtw, dcfttiumt descnptton, and estimate of a Jarmny^ by Mr Blai.kndder qf Berwtckshite In 
the ground plan {Jig 1212 ), a is the work*horse stable, me isuring eighteen feet by forty feet , 6, stable 






S180 Specifications The height of the side walls for the barn and straw-house to be fourteen feet* 
and the side walls of the other buildings to be nine feet 1 he dressing barn to have seven feet, and the 
strnw house and riding stable ten feet of head room The shelter sh^s to be joisted and covered with 
Ir ont. boards, and used as an additional straw house The back of the racks along open passage to 
I c close boarded up six feet in height, and the front laid with horizontal spars tcir^^cs apart the 
bottom of these racks to be laid with cross spars, slofing flrom the back down to the froiu, so as to send 
U ru nrd the straw as the r ick is cleared out by the battle , and this bottom to be laid at such a height as 
will allow the pigs a fret range throughout the whole and also to have liberty to go into each courtain 
(htcill) The water to be had fiom the mill-head, from pumps or wells, put down in one or two dif- 
ferent places, according to the local situation ^ ^ 

8181 3 Ac site qf the farm house to be at any convenient distance in front of the farm stead, allowing at 

least a complete cart road all round the latterf an^ the cottages that m2y be required, to Le placid on 
the right and left side of the road opposite the cart shetl and w orfafep rse stable Lach of these cotta^ 
to ludge two families only, and to have a pig house and (pirdefraPbllid it this will ad 5 ^ much to thd 
c( inl( rtof the cottager, and encourage a desire to cleanliness j 

8182 General eiUmati Ihe walls of these buildings are supposed to be erected *of stone, ai^ the 

following are the estimates for Berwickshire — . • 

*ydx jB s A 

bl8o orA: — Barn and straw-house - - - *>37 at - lu7 8 0 

Stable - - - 26S at - £3 16 0 

( art shed ... iW at 45 - 53 13 0 

Shelter sheds - - -355 at45-7l00 

Courtain walls - - •320 at45^-6400 

* il 



Total of the nibblework 

- 

- 

SjO 0 

U 

8184 

Ihvjet s (itonecuttf t s) woih — 540 feet, at Cd 

- 

- 

13 0 

0 

sTsj 

Roofing — Barn ami straw house 

. 

440 at 55 


110 0 

0 


Stable 

• . . 

291 at 55 


72 15 

0 


C art shed 

- 

<’91 at 55 


72 15 

0 


bhelter sheds 

. 

582 at 5s 


145'»J0 

0 


Racks and feeding troughs in the shelter sheds 


40 0 

0 


Barn floors 

- 

1S8 at 5s 


45 0 

0 


Granary floor 

. 

lOJ at '■5 


27 5 

0 


Stalls in the st iblcs 

. - - 

At 3S 

fki 

7 7 

0 


Racks and mangers 

-* 

30 at 35 

bd 

5 5 

0 






52o 17 

0 

818a 

Slaters work Pantihs — Stalle 


284 at 25 


5 

28 8 

0 •• 


Cart-shed 

- 

284 at 25 

. 

28 8 

0 


Slielter shed 

570 at 25 

_ 

57 0 

0 


Barn 

- 

426 At 25 

- 

42 12 

0 


It 




150 8 

0 

8187 

• 

Estimate qf ihe amount if the u hole - 

-Rubblcwoik 



3''0 0 

0 


Hewtr’s work 

. 

_ 

13 0 

0 


(« 

Roofing 

. 

. 

525 17 

0 


*■ 

Slater's work 

- 

■ 

15b 8 

0 


Total 

. 

- 

- 1045 5 

0 


e 


East Blanemet Jan 1833 * ^ 

5 • * 

8188 — 2%8 Ettche^ and drams “The bank of earth with upright facing of turfs, with a bank 
behind " This sort of oitch or fence, Mr Gome observes, is only effective where the ditch lies between 
the bqytial (cattle), and the faegd ddie ^woU faced with ctoncs)^ sprroiinding strips of plantations, 
orchards, or such enclosures as are not subjected to patture In such a ease, this ditch, in waste lands, 
IV here the turf Is TyeU matted with the roots of grasses ‘'Mid where the breadth occupied is not a consider, 
able objvic^ can jie rendered aJfnoro effective fence than anjeother at so cheap a rate Samjiose the 
ditch to a<,t in the capacity of open dram, as well as a fence for sheep and cattle, it should be dva 
feet wide at top, nine Inches^ide at bottom, and three feet deep Tnpjturf should be cut In small 
squares cS abodt nine inches, and about four inches.thick, laid with the eaitli side Sbperinest, breaking 
joint ev^ ikyer and con^nued to the height of twp feet nine incJcs, including the coping, with the 



gnoii tide Uippermoit^ The Cnfced 41h« iftg» ISliltviO »hutte to^ilve naS^j hut net lOfoft^er^ the 
^ o ^Mine tnaol&& hi the |l#ei dMd£» eertli 

•JaBMh 1214 teken eat of the hettovn iiUMt w nuoamedf tin fttwily at the 


h^ of the thrf in coorNTo# the frork * thirfonn of fence 
preventi rubbing hyeat^lev^iAerVAthblr itdeiorhorns, 
a practice of whlen tlv^ foe^iKatfeeeuslV fotidji when 


*" reach mud Ihncei Iflheetf gre to be nftaldei* off*, 

ttttUi or JUS keaTiedient (set back) clsoiild be n)ade,«ai they 
leoiild g« up diid walk the eet hack* thohigh it might be 
otut ftVe or alx Inchevln Inreadth, ahdflrem thence the/ 
womd eaiUi^eilhct a passage pver Hie ftced dme in this 
ease^ a siugldpaling ndl, about nine Inc/hes sdbfb^a the coping, , 
Will oe i^je«*k/y, to aerte Cifla hed^ of blanti* wm to 
the soU and dnbate, hae reached then^lghc of two or three 
*' feet above the coping and hhComikpeiTnaiiently efn«thre A 

good and neat, as well at cheap, eubstiiute fbr a radi Which requires sawltig'i posts, and hattef Will be fbuntl 
where old larch plantations abound, and where branches about one intih and a quafterin diameter at the 
thVk end, and six Inches In len^h, can be got in sufficient quaiftitlei. These, having both ends 
Sharpened, and stuck into the ground m the tona of basketwoik (Jk 1815 ), will ipake a neat and 
J 215 effiectlve Dmce The larch^brknches se bent 


• - ^ „ wHl last ten years, and will ftorm an open 

• - VVx> 0 ?AVS?>fVxVxxVVYX?SfyV wickerwork like structure, which will serve 
f^r‘^y^ yYY ' Yy/\/yY^/Y as an efficient feno|^ Impervious even to the 

*T-h K * I * 1 * -rM -7 ^ I ■ * V r V , I n t w , V, ■■ I, I,., attacks of black fkoed tbeep, the most trou. 

T 7 L I 1 T* r- ^ I r I ‘ r 'r 1 * V . * r - i irn biesome dike lecfiers ofthe breed A fbnee 

^ ■ 1 II til i I I . I II! 1 ' ' I ' r M I j T of this nature surhmnds a part of a smaM 

^ I . n 17 . , I . ^ I . .. ‘ iV * 1" * i ^ plantation at the west end of *• Loudon's 

i4 i. T iw 1 ' I - I I ^ a i t M I I I ,, r , r 1 Vi 1 .ll. Howe** (in the parlth of Kfltplndie, Pertho 

shir^ { so- named to record the locality of some Scotch pine (Pinus sylvfstrls), seeds of which, fUrnlshed 
by Bvr Xoudoh the forest of Hagenau, wtfq sown m the spring of 1889, gnd, having b^n thinned 
out, are now i^Tprosperous state 
8189 —2991 CiMdnr tioitiH old htdsea In vn 


8189 —2991 Cutting ttoion old htdgea In wastM, where ground is not of much value, and whamU is 
not necessary to keep the ditch dean^ a substantial hedge or live fence may be easily ibrmed by cutting 
the plant halfWay througfai. or rather more, near the root, and laying the shoots horltonteUy outward, 
at riglit angles with the line of fence The side brani^es grow upward , and vigorous shoots spring from 
below the out, fhrmingin a Short time a broad, dense,, and impenetrable thicket Ihis practice is of 


tioe, at Soonec^alacc, Perthshire « 

8l9(k^-8M7 Hc*f^ making A detailed iccount of this operation, including descriptions of all the 
requiske tools, is given by IMu* Mam in the Quart Jour Agr^ vot ih p 647 to p 658 
819L— 8089 Fences composed of paUngtt In Architectural Magavtne (vol 0i p 79 and p 23&) will 
be found two descriptions of wooden tepcM, which may be constructed without the use of nails, bolts, 
or Iron, in any form « The details would occupy too much space to be introduced here ; but the execution 
is simple enough , and the fences are auitablc tor countries where timber is more abundant than manu 
factured iron 1216 is a description of fence recommended by Menteath. It consists of young 

1216 

i 




larch poies, or rods, Inserted in the ground at regular distances (according to the kind of animals to be 
eS luded or sey arated), and joined together at top either by wires, short Iron rods, or short slips of wood 
At every twelve or flflecn feet, there may be a brace on one or both sides, pr alternately, as shown at a 
8192 —8075 Gates In the Encydopadja of Cdiage, farm, and HUa Archttecture will be found 
figured and described at lenstfa, come gdtes of a very superior description That called Buchanan s Gate, 
which is formed entirelytoi iron, is rmarkably strong and cheap, and Cottam's Gate is equally cheap, 
and nearly as strong There are several gaCerfor park entrances, with machinery attached for the gate- 
keeper to open them in the nighutime without getting out ot bed 


keeper to oben them in the nighutime without getting out ot bed 
8198—8088, 5 0088, a, is a gate stopper glVcn in the first Supplement) Itusfeirr gate stopner is 
thus deicilbed In the Highland Society t Transactions, vol xi p 286 Fig 1217 is a view of two 
a a leaves of a gate fixed in the pivots 

^ ® ® centre, 5, is tomied of 

e=^M\ upidghts, checked into each 

B! Tt® — = — «Bar* ^ ^ -u- 1 T— ITT f Other, ami fixed together by a latch, 

J I ■ *' and perpendicular bolt, which is 

. i I 1 drawn up by the hand Op the gate 

1217 H I jip ' — >1 being openixl, one of the up]tfghts,o, 

H 1 ' ■ '■ < ■ ■■ having communKatien wHK>acast. 

H ^ * 1 ,1 ^ iroii box (fig 1218 ), g^es motio^ 

y-yHl Hr! — , II — -51 * to tho conhcctina rod between tP 

LlP' yA and 5 When theWes ofthe gate 

y liiMSiimM Bw qi iigi MmiwwBiHiHmiHHiiiwM^^^ are opened, the ctpitiectliw rod Is 

X shortened by means-Cf^e ^pk at 

||jiPiif|y^pyWwBBBnwiiM|BHiiiiwHiMMlari^^ a j ar^ when ailing, it Is lei^h. 

ened ny ppsf ilng kn liooilned plane, 

. 1218 . or wedge, under the stopper, which 

f F - ■ . I . _ ^ ^ ^ raisqfi aboVe the Vpiikce 

. : ... t-V'- " . - - when the leaves are dosed, and do- 

1 warned When th^lekvqi iietmgned. 

' ipO ~ jO q] Kcifon box is intenM % bp 

■ H— ^ sunL a few Jnchdo ttfidefiffomML 

' ' 4 ■ c • ' / , I andWMsd witbji»f»2 ^®e iWstll 

kf ‘ w and gate may boariid^y^llf Iron, ov 


#tMJ># 0 ==aa=a=J' 
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science'* AN fy ART 6 f* AGRICULTURE. 


iim 



. - - . _ , . , _ wh&h seeds should he deposited in tke^ soil i« a very important Mbject, 

which been diwusaed by Won Voght, of Flotbeck, ocm Hambur|A,»in the BrUtsh Farmers Maga* 
xtne, voL Jv. ; Ad the following comment haa l)cfin i«ade on hia paper by Mr. Main If seeds be placed 
by accident Or design at such a depth in the eartli as to be out of the influence of the air, and though 
they may be surrounded by the r^uisite degrees of heat and moiati're^ they will nevertheless remain 
dormant. We have many instances of the truth of this in dvery-day practice, and of the imperishable 
pronerties of soqiQ kinds of seed when excluded fre«n the influence or the air. If seeds arc dropped on 
the rare surface of the ground^ they will remain uniidured and unalterctl so long as the air is perfccdly 
dry ; but in moist air gerinination commences, sfeid the point of the root will quickly be protviidcd and 
And its way into the soil. Thi| is the ordinary process of nature ; but experience haa taught us, tliat 
though nature distributes grain and other seeds gene* ally on the surface of the spot where produced, yet 
there is a proper depth at which all seeds should bft deposited, ami which is specially suitable. This 
depth is obviously that which, while it yields the necessary degrees of heat, moisture, and darkness, is 
yet within the requisite influence of air. In the ordinary proceedings of farmers in the business of 
sowing, our implemcflts, more than any thing else, regulate the depth at which we lay in the seed. 
The drilling sy&lem is Approved, "not only flrom Its equal distribution of the seed, but because ^ly it seeds 
are also laid in at an e^al depth ; this lost circumstance being regarded as one of the principal advan- 
tages of the machine. Now uur author has endeavoured to show that seeds may be deposited too dee)) 
even by the drill ; and in all cases when seed is sown before harrowing, much of it will be laid deeper 
than it should be. Of tins there can be no doubt. Kvery one acquainted with sowing must allow that 
seed may be burictM and every body acquainted with the structure of culmiferous plants, and their 
manner of growth, must be convinced, by what the Baron has shown, that, if seeds arc but just covered, 
so as to be suflSlciently shaded from the sun’s rays, It is enough. As proof of this, our author quotes 
several cininciit authorities, who aiguc from the physical structure of the plants, as well as from the 
qualities Contained in the seed, and wliich submit to the chemical action of tlie eleinenti in the act of 
germination, that deep sowing is liighly detninental, and oi>poscd to the provisions of nanii;|^ £x)>lan» 
atory of^)K»e assertions, the Baron has appended to bis paper figures of five dlfl’ercnt kindAf corn in 
five different states of growth, caused by tlie different depths at which they had been defiositcd in the 


earth. Two of these are given in the annexed cut. {fig. 1319.) 
J2J.0 


The dotted line is the surface of the 
ground : a reiireacnts a healthy plant 
of wheat fi'om a seed laid in at the 
proper depth, viz. one inch beneath 
the surface b shows the growth of a 
plant from a seed which has been laid 
in too deep. This last, it will be ob. 
served, vegetated, althou^ two pr 
three inches under thcturlTnco; Ihnaw 
out its semifia) or first roots, and sent 
its flrst shoot, bearing two leaves, 
into the air ; but, as the lirst joint of 
tlie culm rises therewUh, and remains 
near the surface, it also throws out 
roots, and entirely 6U|>erscde8 those 
that were first iirodueed fVom the 
grain. Now, as this is otMy a provision 
of nature to accommodate herseft' to 
circumstances of accidental ))obition, 
many rultivators have been of opinion 
that the placing of the seed at irre. 
gular depths makes but little or no 
difi'erciicc to the ultimate strength of 
the plant, or to cho crop. To this the 
Baron is decidedly* averse, affirming 
that this unnecessary waste of ^ge. 
table power is both hurtful anfPUn. 
natural. We think, and indeeds wo 
may venture to say we know, that ho 
is right : for, without menWoning tho 
needless waste of vigour, the young 
plant must be more liable to accidents 
from the changes of the weather, slugs and insects, during the ascent of the first Ahoot, and before the 
principal roots are formetl, than it tt started from its natural poMtiuii at once. To guard against over 
deep sowing, therefore, the Baron .*idvi6es to sow nothing before hari oiling j and, moreover, tiT^t great 
pains should be taken to pulverise the surface with fine harrows before the seed is sown, lest the corn 
should rise in rows, whicn, in broadcast husbandry, he condemns. Very different this from the custom 
of sowing wheat in this country, where the dexterity of the ploughman is often judged of by the regubir 
exactness in which the ranks of corn apfiear on fir^t coming up. This idea of the Baron's, though if 
bo condemnatory of the drilliiig system (unless the machine be made to deliver very thinly), notwith. 
standing, very reasonable. The numbers of inferior cars, and the inequality of our samples or wheat, is 
mainly owing to the plants being too much crowded together in the dins between the furrows. Admitting 
that th^ principle of shallow sowing and equal distribution on a welUnarroweti surface is in general right, 
still, as we have In this country very often a showery scedtim^» it would he running a great risk on a 
clayey soil ^ harrow i# down so finely as Baron Voght advises j and if a naturally loose and dry one, 
such an operation would ))robably bhlng up such a crop of weeds as would greatly Injure, if not destroy, 
theorop. But on early-soived ftillows, aH kinds of lent corns and small seeds, we think, from what wo 
know of the nature of seeds generally, as well as from this writer’s opinions, that the farmer cannot do 
wrong th following the Flotbeck manner of sowing broadcast.” (Bn/. Farm. Mag.^ vol. iv. p. 890.) On 
the sutdect of this ))aragra)i]i, and generally on al! that resiiects the operations of agricultum considered 
scicntilicany, we woulif recommend tft c * “ • 



Y*., Mrs. Mareet's Convermtionson Vegctabi 

Lmdleg*s Outiines qf Horticulture j and Haiward's Inquiry - - w- - - 

Barrenneso qf BianXs and Trees. The advantage which we propose tod)# attained by the study of such 
works, is the power of incferiendent thinking, and of proceldmg farther in scientific knowlcgc by observ. 
ation and reflection. Many excellent practical agrlcuitur^ works have a tendency altogether to ))recluuc 
reflection, 1^ describing and rccominendjng only one practice, whi#h has been found successful, without 
aligning any reasons why It has so ; instead of either assigning the. reasons^ u the foundation lor 


the practice ;^of gi^ng ditTereiit jmticcs, and leaving the reasons tone discov Jed by t]|e reader. 
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EKCYCCOF^DIA dP AGRl6u£,TURE. 


riBST AfiMnoKAL 


PART III. 


AGRICULTURE AS PRACTISED IN BRITAIN. 

%195. 3385. The principal oddition whic)^ we have made tcfthis part of the work, 

ia an abridgment of Sir Henry Parneirs Treatise on Road^n^aMng ; which it was the 
more necessary to give, since, in the body of the work, the system of M*Adam may be 
considered as plac^ in a more prominent*^int of view than is warranted by its merits. 

* There is also a valuable article on the frequenUdrain system, and. the plan and de^ 
scriptioi\ of a machine for draining fen and other low lands by steam by Mr. Capper, 

- Engineer, of Birmingham ; and the engravings and description of a very complete 
apparatus for steaming food for cattle, by- Mr. Mallet, of Dublin. 

8196. —.^33. Formation and maimgement of roads. The whole subjert ot road.making, road Aanafie. 
ment, and road rcpairi, has lately been discussed by Sir Henry Parnell, in a Treatise Roads, toherem 
the Principles on tehich Roads should be made are explained and xUuslratedt , as practi^ by that dis. 
tinguished engineer, the late Mr. Telford. In this Treatise, a number of received opinions which we had 
adopted arc controverted, and we have therefore thought it advisable to give the essence of the work in a 
continued sejii^ of paragraphs. 

8197. Iptme introduction, the author, after setting forth the advantages of good roads, describing the 
roads of the Romans, and noticing the present state of roads in the principal countries of EureqK, speaks 
of those of England. Little attention was paid to English roads previously to 16S^ when a procUmation 
was issued for preserving roads by limiting the weights to be drawn over them. The first turnpike road 
was established by law in 1653, through Hertfordshire, Cambridgeshire, and Huntingdonshire. Nothing, 
however, ol importance was done to raise the chaf^ter of English highways, till after the peace of 1748. 
In Arthur Young’s Six Months* Tour, published in *1770, a fright Ail picture is given of the roads in Lan- 
cashire and Cheshire, and travellers are cautioned to avoid them ** as they would the devil, for a thou- 
sand to one they break their necks or their limbs, uy overthrows or breakings down.” llie ruts on these 
roads are^escribed as in some places foqr feet deep, filled with floating mud, with here and there a loose 
stone, whu;j^ serves no other purpose than that of jolting a carnage in a most intolerable manner. Be- 
tween 1760 ana 1704, 452 turnpike acts were passed; and in twenty.four years, Arom 1785 to 1809, upwards 
of 1000 have been pa88c6, and nearly 20,000 miles of road formed, or impr(ved. But, notwithstanding 
this progress, the o^rations have been directed with such negligence or ignorance, ” that at this moment 
there is not a r<)ad In England, except those recently made by some eminent civil engineers, which is not 
extremely defective in the most essential qualities of a {lerfect road.” (p. 26.) The crookedness and steep- 
ness of almost every great road, is owing to its being made on the lines of the footpaths of the aboriginal 


inhabitants, which afterwards became the horse tracks; and, Anally, as society a^anced, the only legal 
line left for carriages. This state of things is not only dangerous, but " disgraceful to the national cnarac- 
terV’ (p. 26.)* 


8198. The true principles of road-making have not yet been followed in this country. ** The breadth 

of a road is seldom defined to a regular number of feet by straight and regular boundaries, such as 
fences, footpaths, mounds of earth, or side channels. The transverse section of the surface, when mea- 
sured, IS rarely to be found of a regular convexity. Tlic surface of all the roads, until within a f&v years, 
was pvorywhere cut into deep ruts, and even now, since more attention has been paid to roaa works, 
though the surface is smoother, the bed of materials which forms It is universally so thin, that it Is weak, 
and consequently exceedingly imperfect. Drainage is neglected ; high hedges and trees are allowed to 
intercept the actidn of the sun and wind in drying the roads ; and many roads, by constantly carrying off 
tbe^ud ftom them for a number of years, have been sunk below the level of the adjoining fields, so that 
the^re always wet and damp, and extremely expensive to keep in order, owing to the rapid decay of the 
materials which arc laid upon them.” (p 27.) „ 

8199. Road-makers in England have hitherto been wholly Ignorant of the scientific principles on which 
the makiftk of good roads depends. Even government is ignorant on the subject, as appears evident flrom 
recommending the M*Adam system as the perfection of road-making. Notwithstanding the extent to 
wluch science is displayed in our canals, docks, bridges, and bther public works, it was not till 1830 that 
land proprietors begi^p to understand the value of good roads, and to be aware, that large funds, consider, 
able sornce, and constant attention, are necessary to bring them into, and keep them in, a perfect state. 
(pt29.> 

8200. In Scotland and Ireland, however, a better system has been followed for some time. In 1790, 

Lord Daer introduced the practice of laying out roads with a spirit level, and having no greater inclin- 
ation than oAe in forty, even in the most hilly country ; and this practice has been generally followed. In 
Ireland, the system of statute labour was abolished in 1763, and, the business of mAing roads being com- 
mitted to the " ’ * - * ’ 

everywhere t 

roads of the „ 

direcUon of Mr. Telford. 

8201. In England, a great advance in road-tnakif^ was made, in 1615, by the employment of Mr. Tel- 
ford, by parliament, to improve the Holyhead road, which is now ** acknowledge], by all pqysons com- 
petent to form a correct judgment on works of this kin^ to be a model of the most perfect road-making 
that has ever been attempted In any country.” (p. 35.) The fbUowing pi|ssaga at once poinU out the use 
of the treatise, and the grounds on which the practice recommended are founded. 

8202. The obvious uM/uy qf a work on road-making, ** explaining the principles on which this buslnesa 

should be cArled on, and containing an illustration of those principles by a reference to the plans, speci- 
fications, and contracts which have been made use of In constructing this extent cf new road, through a 
country ptesentlng every kind of difficulty, has suggested the present publlcarion. The oMect of it it to 
point ouL in a clear and concise mann». the best method of tracing out and constructing roads, under 
every variety of circumstances i*and It is confidently expected, that the course which has booh pursued 
of proceeding on experience by referring t<ftbe identical plans, speciflcatlodi, and contracts by which 
so great an extent of perfect road has bee> luccetsftiUy made, will be foundi to hav^ attained this 
object** c * ^ 

8203. Rules for trachw the line qf a new road. Surveys and levms should previously ba made, and 
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• • h 

situation of grayel-pits or qiArtfea. should al| be marked on the plan. At a general rile, a straight, level 
and cheaply executed line is tliebest; subject* however, to modiacations aflsing from the oomi>aratlve 
ODst of annukl repairs, and present and future traffic, &o. When a devis^ion is made (torn a straight 
line, proceed in a direct lige from a new point, and if another interruption occurs •again change tho 
direction, alwaysJceeping in view the Imaginary straight line between the extreme poiniS of thckr^ so 
as to deviate frolh it no m^ than is absolutely necessary. « ThJl8,-for instance, if it bw decided’ to 
have greater rate of inchnation than one in tt^ty-flve, on a new line of road, from a to a \xiflg, 1220., 

* and the surveyor, when 

he arrives at the mint a, 
finds a greater inclination 
than this, he must incline 
from the direct lincLto b. 
Having then gained the 
summit of the hill,bedpeB 
not endeavour to get rack 
into the original straight 
line A B, but pursues the 
direct line b b, unless h# 
is raoln obliged, from a 
similar caus& to deviate , 
from it This part of the, 
survey being accomplish, 
ed, it will then bc^nie 
necessary to examine the 
practicability of m.*iking 
a direct line of road, be. 
tween a and d, instead 

of going to the point a. When hills arc high and numerous, it sometimes appears, from a perambulation 
and inspection of tlie country, to be advi.sal)Ie to leave the straight line altogether froin the beginning. 

In order to cross the ridges, at lower levels, by a circuitous course, in the way representda* the dotted 
lines \cde b, in the above figure." ^ 

8204. TAe saving qf perpendicular height to be passed over by a road has not received that attention 
from engineers which it deserves. When the inclination of a hill is not greater than one In thirty.flve, 
it may driven down with perfect safety at the rate of twelve miles an hour ; but if the road is so steep 
as not to admit of going faster than six miles an houriftlierc is a loss of half a mile in distmice for every 
hair mile down the hill ; besides rendering nccesaary the use of the drag, which is at all times more or 
less dangerous. An inclination of one in thirty>five is found by expcrwnco to be just such an in. 
clination as admits of horses being driven in a tAage* coach with perfect safety, when descending in as. 
fast a trot as they can go." (p. 45 ; "A perfectly flat road is to be avoided, if it Is not to be raised by 
embanking, at least three or four feet above the general Icvct of the land on each side of>it, so lu to 
expose the surface of tt fully to the sun and wind ; for if there is not a longitudinal bx^natiun or at 
least 1 in lUU on a road, w^er will not run off." (p. 47.) The great fault of aU roads in hilly countriA Is 
their constant ascent ana descent before they gain the highest {xiint of the country tlicy have to 
traverse ; by which the number of feet ascended is inci cased to an extent far greater than would have 
been the case, if each height when once gained were not lost again by the succeed lng«dcscent Thus a 
horse must ascend upwards of ISOU feet between London and lUrnet, though the latter is only 500 feet 
higher than the former, while a horse going from Barnet to Loudon must ascend nearly 800 feet, instead 
of descending 500 feet (p. 48.) In carrying a road across a deep valley, the tlescent and ascent, and tho 
quantity of material wanted, will be diminished by inclining the line upwards, where theJliottom of the 
valley rises, rather than downwards where it falls. Where valleys are narrow and steep, tne road nsay be 
more economically carried across on viaducts ; some of the finebt of which in Britain nave been erected 
by Mr. Telford, at Mousewater, Birkwood Burn, the Menui Straits, &c. Hills may sometimeB be passed 
throuah by means of a tunnel instead of deep cutting. 

820ff Rivers have been allovged to direct the line qf a road too readily^ from timldUy about incurring 
the expense of bridges, &c. ; but if even a quarter of a mile of road be saved, by expending several thou, 
sand pounds on a bri^e and its embankments, the saving to the country in annual repairs and horse 
labour will soon pay olf the original cost o 

8206. Bogs and marshes being elastic, the foundation of an intended road over them requires to be 

drained and loaded with earth to destroy the elasticity of the subsoil i which, by destroying the momen. 
turn of a carriage passing over it, greatly Increases its draught . 

8207. d proper exposure to the sun and teinds is of great importance to a road. The north side of a 
valley running cast and west, ought always, possible, to be preferred, and trees, high walla and every# 
thing on the south margin of a road, which obstructs the united action of the sun and wind, removed. 
Damp roods, of whatever material they may be camposed, wear away rapidly under the weight and pres, 
sure of heavy carriages. Open roads allbrd free respiration to horses, in consequence of which they can 
|)er/orra much more worlu a fact which those fanners arc well aware of, that hav^ confined horse»tracks 
for their threshing mills. The expediency of causing a road to deviate from itsstraightest directiiJr, in order 
to pass through a town, must depend on the principal object of the road. 'In general, little attentidii should 
be paid to the opposition of inhabitants or towns to new roads, and still less to tne proprietors of parks 
and gardens. 

8208. Principles qf road-snaking, A beaten track of knowledge is but a bad guide, when, amongst * 

several ways, the best is to be preferred. The most important, and the most obviously correct principle 
of road-making is, that it shffuld be of such a degree of buhstance as to bear the weight and number of 
the carriages that are to pass over it This principle is almost universally violated, and the crust of roads 
will be found generally not to exceed more than three or four inches, instead of a coating of six inches, 
of the hardest kind of stone, broken Into small pieces, and laid on a regular foundation of rough pave, 
ment The externai/orces which counteract the momentum of carriages passing over roads are collision, * 
friction, BrAvJtyf ana air. . 

8269. Collision is produced by protuberances, and friction b^ soft or elastic surfacft Smoothness and 
hardness, therefore, arc Che chief qualities of a perfect rood. That a road may be hard. It is not sufficient 
to lay upon a prepared bed of earth merely a coating of broken stones, for the carriages passing over 
them force those next the earth into it i even if a coating of from sixteen to twenty inches were 
laid on. Mr. Telfordjs plan, of malting a regular bottoming of rough, close-set pavement. *id covering it 
with six inches of broken stones, secures the greatrat degree of Hardness that can be given to a road. 

** By laying the stmies iir making the bottoming with their broadest free downwards, and filling up the 
interstices closely with stone chips well driven in^he earthy bed of the road Cannot be pressed up so as 
to be mixed witn the coating of broken ftones. This cowing, therefore, when consolidated, will form a 
solid uniform mass of stone, and be Infinitely harder tfbn one of broken stones when mixed with the 
earth of ^^ubstratum of the roid. It is by proceeding In the \ray here recommended that thmfrlctlon 
of wheels on a road will be reducm as much as possible.’* 
fiSlU. Frici^. " Experiments proved that, on a well-made pavemegt, the power required tp 
draw a waggon i# 53 pounds ; on a road made with six Inches of broken st^e of gifiat hardness, laid 
«p a found of large sfrmes, set in the form of a. pavement, tbiP power required ds 46 pounds ( 
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eoatilM>«^4>iro|c0n itone* Uicl*oii ttairtbf the power required Is fis 
mtti ^ 0 roed wlth«U tUtelo ooatiitg of mrel, hOd on earth, the power rrauiied is 147 
. I.'* 'n)eiefxperlnientSyr4l:lsshow»,4onreipond with results deduced from the laws or Kdence, and 

are in direct onioiitloH tethedoctnnetlald down by Mr, M'4t.dain, vis.: *^That a foundation or bottoming 
of Idrge'itOAes IB uttnecesnary and Injorious on any kind of subsoil. That the maxlmum^trength or depth 
^of metal efoulsltefor any road, if ifolj ten Indies. That the duration onlf, and n6t the condition of a 
road, d^nds upon the quality and notuve of the mnCerhil used. That Ireestone will mafce as^good a 
road as any other .kind of stpnu That it Is ho matter wlv^ther the substratum be soft or hardi’* 

8911. At grav/ty acts th a direction perpendicular to the plane of the horiion, it neither accelerates nor 
retards the motion of a body movftig on a roa^ which U perfectly horizontal WheD,*1iowevcr, a road is 
not horiMntal, the action of gravity becomes a positivrimpediment. • 

'dtiS: Sne retiitancf qf nir to a body moving along a road is variahle, and has no relation to the sWfte 
of tne road. Wind travelling at the rate of fifteen miletoan hour has a force fof one pound per square 
foot; at twenty.flTh milei an hour, or a very brisk gale, three pounds; at thirty.flve miles per nour, or a 
high wind six pounds jaC^fty miles an hour, or a storm, twelve pounds. A i^ry little reflection will show, 
that the resistance olthred by wind to any body moving against it will be as the motion of that body, 

« nd that drivihg sUge^Kiaches at a rapid rate against hi^ winds is attended with a ruinous waste of„ 
orse labour. 

8913. Forming a road. The great art, in carrying a road over a high elevation, is to lay it out so as to 
» prevent it hrvlng any foil flrom the point of d^arture to the highest point. This oan only be done by 
c lowering heights and raising hollows, and the engineer will show his skill in effbeting this by the least 
quantity of cutting and embanking. In cutting ttyrough hills, ^be slopes of jthe banks should in general 
not he less than two feet horisontal to one foot perpendicular ; but on the South side of a road which 
runs east and west, the inclination may be tb^ee to one, In order to seoure the action of the sun and 
wind from the road. No person should be intrusted to form high emtiankownts whp has not had con. 
siderable experience as a canal or road maker : for, if the base of an embankment be not formed at first 
to its full breadth, and if the earth be not laid on in regular layers or courses of not exceeding four feet 
In thickness, it is almost certain to slip. In forming high embankments, the earth should be laid on in 
concave course^ for, when laid on convexly, the courses are for ever slipping.’* (p. 83.) “ In forming 
embankmeM^long the sides of hills, or what is called side forming, the rule that should be followed is 
that the sl^ to be covered should be cut into level slips to receive the earth, otherwise it will be very 
liable to slip d6wn the hill : in such cases, the earth should be well compressed, and great care should be 
taken to interrupt all the land springs about it by proper drainage. For this puryiose, a drain should be 
cut on the upper side of the road, and open drainsahould be made on the side of the hill above the road, 
to catch ther surface wkter of the hill.'* Hocks S>f different kinds, and chalk, will stand at a steeper 
•lope than eommoh soils ; chalk or chalk marl will stand at one to one ; hard sandstone at a quarter to 
one. or nearly perpendiculaf ; while plastic clay requires a slope of three to one. 

‘ 8914 Drainage. On flat and wet surfHces, there >*hofild be a drain at each side of the road, at least 
three feet <l|*ep toIow the substratum of the latter. Where main drains cannot bo formed, as on the side 
of c hill, neat houses, Ac , then covered d^ns, substantially built of stone or brick, must be resorted to. 

If springs rise Ifi the centre of the road, drams must be made to them so as completely to dry the bed of 
the road. In cuttings, that is, where a road is cut through or along the side of a hill, it becomes neces- 
sary, in almost every case, except thatbf solid rock or gravel, ** to make draini 0f smaU dimensions ftom 
the centre of the road to the side drains. These drains should form an angle In the centre of the road, 

In the shape of a V, technically called mitre drains : the angle or splay of these drains should depend upon 
the Inclination of the road ; it should not make the inclination of the drains exceed an inch in 100 ; for 
if It tie greater, the run of the water will undermine the sides, and injure them. These mitre drains 
should be 9 in. wide at bottom, 12 in. wide at top, and 10 in deep. These drains should be placed 
at about sixty Cards from each other, or about thirty in the mile, but if the soil be wet, this number 
shouRl be considerably increased. They are to be filled with rubblestone, or cleansed gravel. If gravel 
la used, a draining tile should be laid along the bottom before the gravel is put in. The upper part of 
these mitre drams should communicate with the road materials, so os to draw the water from them. 
According to the Inclination of a road, and the form and wetness of the country through which it passes, 
cross drains of good masonry should be built undei the road, having their extremities earned undCr the 
road fences. One of these drains should be made wherever the water would lie on one side of the road, 
and can only be got rid of by carrying it to the other side. When the road passes along the slope of a 
hUl or mountain, a great number of these drains are necessary to carry off the water that collects In the 
channel of the road on the side next the high ground. They should be placed at ftom .W to I(X) yards’ 
distance ftom each other, according to the declivity of the hill ; so that the side channels may not be cut 
by cArying water too for. In these situations inlets should be built of masonry, to carry the water ftom-* 
the side channel of the road into the cross drams ” After every precaution in resflect to draining ha^ 

* been laken^nlury from water should be farther secured by convexity of surface, and by side channels. 

** These side channels will be formed by the angle where the slope of the side {arts of the surface of the 
road abuts against the edge of the footpath, or other* defining bounds of tlio roadway. They will be 
capable of carrying off a great quantity of water, without being mode Into the form of a square-sided 
drain ^ The reduced tarbclos of the materials of a road, when wet, assist the wheels In rapidly grind- 
ing dowp'Ihe surfoce, in the same manner as a lapidary cuts his jewels with the powder of the same 
kind of stone mixed with water. 

8915. DrMrfnt JUndt of roads, and modes qf eonstrurting ihenu — Battways of wood were first In- 
. troduced about 1902, and cast iron seems to have been first employed in them in 1667. A railway with a 
declivity of 1 In 96, or 55 feet in a mile, will admit of one horse drawing firom 12 to 15 tons down 
the declivity, and 4 tons up it. On a level railway, a horse can draw 12 tons. In some situations, 
where all the traffic is one way, the loaded carriages descend by their gravity, and pull up the 
empty ones. In others, the loaded waggons drag with them another waggon or truck, containing the 
horses Which are to pull up the empty waggons. This is the case on the Darlington railway, where the 
^ rest which the horses receive while ridina ftom one point to another. Is found to renew their vigour. 

(|i. 105.) **The expense of constructing railways depends upon the nature of the g|[OUiid they are made 
over, and the purpose for which they are intended. In many situations, where the trade is alKigcther a 
descending one, and water scarce, they are preferable to canals, And may be constructed cheaper; but 
for generd traffic, over a wide extent of country, they do not afford as cheap d means of conveyance as 
fdufiojs. The expense of carrying goods by locomotive engines on railways much exceeds that on canals, 
tff Ml nllWayltnth bones.** 

881(1 Tke fgan of eanstructing a railwe^ ** should be arranged so jw to be adaptofl to the purposes for 
WWim It ts iMtoiHied. If for local or private purposes, the same expense is not necessary as when the 
tdflirat la for gmeral and public traffia In the former cose, the rails should imt be so heavy, so strong, 
or adekjpaiMtve, as when employed for the laj^, wd the blocicsjngy be weigMj^and the 

bo etni^yod, Ine sttrfosr of the ground c 

or tunn Olltng, to rates of Indlination n^ ~ , 

less than pounds to the yard and they shoukl be laid on blocks oT hard solid stone, each of not less 
than i o Ooidc font Ibtoe blodu should be set on a firm, solid fourtfotlon Of hard brqUten stones, at 
least! " ' J-iJk, tech AiodlycCalied ballasting. « The space between tihe blocks shouM be flJled up with 
» and the whole sfiould bo covered with grayol up to the lqj[el of thq botClnigcif the rails 
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What has bean sold relatldg to the dnloiog of a'ttini^>Qed» ihou)4 ngrtodg eftteoMMUi 
. fltructing raUwaya Rallroada on which looomoUTwenglneli are imployedihould nptbe f|gH«d,4dlro*l 
a tunipihe road on the iame level with the road^ but by tillMi or viadi^a When hoiAw ard 
it » not fio objectionable fb ctom roads on the lame level; it should, however, If .fotalble^ be avoided : 
when it Is implBidUe, greWLcare should be taken to-keepehe top of Ule rails on a level vttb th^urg^ of^ 
the road, or rather below i^ and the space I^Ween the rails shodlcL be kept always fUletble the same 
levch Notwithstanding it seems to be univdNaUf believed that ue practicatdlTty of making 
locomotive engines on railroads has been emablisNed by what has taken place on pe ManeHester and 
Liverpool railwag^ there are many competent judges who ere of opinion that ir would not have succeeded 
• had it not been for the peculiar circujoutanc^of its fbilkiing » direct eommunication between twO such 
^cry irapulous. opulent, and enterprising tradir% towns as Manchester and LIverpooL** (n 11$^) 

8217. Paved roads, where there is much traffic, will be found bettor fbr conveying goods Uim tiun|iike 
roads, constructed os they usually are ** Ones smooth, well.madc pavement, quite norisontal,Tt af^ars, 
fVom the experiments madg with Mr. Macneill’s machine, that the resistance to draught is not morg thaif 
the hundredth part of the weight of the carriage and its load, when the carriage is pnoperly condhructod, 
and mounted on straight and cylindrical axles. According to this, a horse of great ppWjU would be able 
to draw on such a road, if horixontal, df tons; and if with no greater InolbiatiOn than 1 in 50, 
2j tuns. A coiqmon opinion prevails, that because paved streets have almost everywhere bdbn* 
‘lid imperfect, all pavements must necetsarHy be rough aiul bad; but a slight 


it of foc^ 
employ^ 


suffered to be rough and , , , 

degree of considefatioti will snow that thui*ot>inion is without foundation, and that, in pOgil 
cause of rough and bad pavements is bad management, arising Aront the ignorance qf thoM 
make them, or the want/if sufficient Ainds for excepting good woik." (p. 18(1) 

8218. “ TAejftrst object to be secured is a good founda^ton. For this purpose, a bed should be formed 
with a convexity of two*inchbs to ten feet, so as to admit of twelve mcnes of broken stones being laid 
upon it Thesewhould be put on in layers of four inches at a time. After the first layer Is put on, the 
street should be kept open for carriages to pass over it When this first layer has become firm and con- 
solidated, then another layer of four indies should be put on, and worked in as before^ care being taken 
to rnke the ruts and tracks of the wheels of carriage, so that the surface may become smooth and con. 
solidated. The same process should be repeated with the third layer of stones, by which means a solid 
and firm foundation will be eltablishcd, of twelve inches In thickness, for the dresseu jpwing.stones to 
lie u;)on. The next thing to be attended to, is to provide proper paving.stoneg. ^ These Inould be cut 
into a rectangular shape, and of the hardest quality that can be procured ; granite la the best, but whh). 
stones, some descriptions of limestone and Areestone, will answer the purpose." ({i. IS.*}.) 

8219. With regard to the siie qf the stones, that sjiould be regulated by the intercourse. The streets 
should be divided into three classes, according as the tboroughfore is greater or less. Fug streets of the 
first class, or greatest thoroughfare, the stones should be ten inches in depth, fVom ten to fifteen inches 
in length, and from six to eight Inches in breadth on the fhee. For street# ot the second class, the stones 
should be ei^ht inches in depth, from eight to twdive inches in length, and from five to seven inches in 


breadth on the face. For streets of the third class, the storm should be six inches in depth, A'om six to 
ten inches in length, and ftom four to six inches in breadth on the face. * 

82C^. ^er having prepared a proper bottoming, the greatest care must then be best^wld in settigg the 
stones. Fine grav^ IMt be provided, cleansed fVom ml earth, to form a bed over the bottoming of two 
inches tliick, for the snmes to be set in. Strong mortar must also be provided ; and, besides the cwnmon 
tools, each {lavior should have a wooden maul, the head of which should bo made of beech or elm, and 
should weigh about fourteen pounds. The stones should be selected so that they iftay be laid in even 
courses, and so as to matchyos nearly as possible, in each course, with regard to breadth and dejpth. 

8221. In paving, the pavior should first set a stpne on the gravel bed, by striking it strongly downwards 
with the maul, and then on its sides. Then he should lift It out of its berth, and put mortar on the sides 
of* the two adjoining stones j after which he should again place the stone in its berth^ and strike it as hard 
as he can, downwards and sidewise, with the maul, till it is fastened in the position in whioA It is to 
remain. Each stone should be set in this manner; and, when the pavement is fluiihcd, it will be so firm 
as not to require ramming. ' • 

8822. The crossings for foot passengers should be raised above the level of the pavement, by giving a 
moderate convexity to the bottoming. Tl}ey should be made with stones of the size for streets oi the 
firAt class, more accurately dressed 

8223. The pavement should be formed xoith a regular^ but very moderate, convex surface, by giving the 
bcti for it the convexity already mentioned. Iliere should be no gutter or other flannel but that which 
will lie formed by tlic angle made by the surface of the pavement abutting on the kerbstone. The kerb. • 
stone of the pavement should be made of long blocks of stone, of a quabty sufficiently herd to resist the 
shocks of wheels striking it. These block# should be bedded in gravel, and joined with ccroeist: they 
should bo sunk four incheaat least into the ground, and be six inches above the pavement. 

8224. *‘Thcf ' * 

and to be set ii 
flagstones should I 

declivity at the rate of one inch in ten feet, towards the street” 

8225. The pavtTsg and repairing qf paved streets should be done by the superficial yerdt aniUiy contract ; , 

the s|>ecifieatioD8 ought to be drawn up with the greatest care, and jaccompanied by aU nwessary plans 
and sections. Reiioirs require to be made the moment they are discovered to be necessary. As soon as a 
single stone gets out of its proper bearing, it should bo taken up, and relaid with new bottoming; and a 
complete bottoming shouldmways be laid down over pipes when the pavement is broken up in order tp 
get at them. The paving-stones should be laid on loose at first, and left till the bottoming b consoUd. 
ated, and then they shou|f be taken up and carcAiNy set In mortar. 

8226. Paved streets have been objected to, on account of the noise made by carriages passing over them. 

The noise chiefly arises from the boxes of the wheeh striking the arms of the axle>trees ; an^therefore, * * 
when a paved street is exceedingly rough, the strokes of the axles are frequent and violent But when a * 
paved street is properly made, the surface of it will be comparatively smooth, and then both the number* 
and farce of the Arokes of the axles on the boxes will be greatly reduced, and consequently the noise 
made by carriages. When a darriage passes ftora a rough to a weU-made pavement, the diffisrence of • 
sound is immediately qiercdvable. R is supposed some persons, that, if the streets were paved In the 
way proposed, their surikee would be too smoooth for horses to go safely over them ; but this supposition 
' • . . r. 3cotch 

. ^ J made with them 

A horse properly shod will seldom slip on 

a pavement, or fall, ueiless when thrown down by being turned too short, or other careless manuement. 
The enormous expense which has been incurred by adiqitiim the plan of broken.8tone streets in London, 
in plAe of pavbments, is AUly established by the returns which wceepresented to the House of Ckmmons 

in the year 1827. Bj thf ^ - . 

ment intp brokeA-etone 


is not well founded, except when that kind of stone b used which becomes polbhed by wear, ficotch 
granite and some other kinds of stone do not become polished, and, therefore, pavemenU made wit' 
will never have si smooth a lutftce as to be unfit for horses. A horse properly ' * 


By thb return It appears that riief it cost of converting 1 mile 850 yards Bon a pave* 

-stone road^ai : and thatffihe annual expense of maintrining thb 1 mile 850 

yards ffas been 4008f., being afthe rate of Is. 9d, per^uperfleizt square y&rd, * 

8287. Hoads partly paved, and partly made toith broken stones, ** Whenever the traffic of a road is so 
great as tO wqv down three mches of nard broken stones in a year, the middle parUif it should be paved. 
At th1sVt%m wear half a cubic yard of matorialsovUl be requbite for ev#ry lueaTyard of eighteen foot 
of thevareadth of the rpaA Thb will make ^e expense of new sfonea alone, for g. rqaA Aie| 
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wide, per mile, per annum (siipporing the cubic yard of broken stones to cost amount to 1056^ If 
the middle twenty feet of the brokenH^tone streets in London, where the traffic is very grea^ were paved, 
a great expense would be saved ; at the same time that the convenience of brokennstone roadways would* 
not be taken away.*’ (p. 146.) • 

8S228. ** ii road with a foundation iffpawmfnt, and a swfaeeqf brokenitays. TheAfblbwing speclftca- 
tion of the nAhnner of constructing i road of this kind, of thirty feet in width, is taken (toin a contract 
for making a pwt of the Holyhead road. Upon the lenii bed prepared for the road materian,^ bottom 
course or layer of stones is to be set by hand in form of » close firm pavement The stones set in the 
middle of the roadarerto be seven inches in depth ; at nine tbet ftom the centre, five inches ; at twelve from 
the centre, four inches ; and at fifteen feet, tHtee inchds. They are to be set on their broiulest edges, 
lengthwise across the road, and the breadth of the uppef edge is not to exceed four inches dn any casjfe 
All thf iftogularities of the upper part of the said pavement are to be broken ofT by the hammer, ana 
all the interstices to be filled with stone chips firmly wedgtd or packed by hand with a light hammer: 
so that, when the whole pavement is finished, there shall be a convexity of ^ur Inches In the breadth of 
fifteen feet ftom the centre. The middle elf^hteen feet of pavement is to be coated with hard stones 
to the depth of six inches; four of these six inches to be first put on, and worked in by carriages and 
,h^es, care being taken to rake in the ruts until the surfkcc becomes firm and consolidated ; after which 
tlw remaining two Inches are to be put on. The whole of this stone is to bo broken into pieces as 
nearly cubical as possible, so that the largest piece, in its longest dimensions, may pass through a ring of 
itwo inches and a half in8iae.diameter. The paved spaces on each side of the eighteen* middle feet are to 
< be coaled with broken stones, or weU>cleansed strong gravel, un to the footpath or other boundary of 
the road, so as to make the whole convexity of the ro^ six inches, from the cei^^re to the sides of it ; and 
the whole of the materials are to be covered with a binding of an incli and a half in depth of good 
gravel, free firom clay or earth.” (p. 150.) ’ * 

8229. The work qf setting the pavin^stonet must be executed with the greatu<t care, and strictly 
according to the foregoing directions, or otherwise the stones will become Inosc, and In time may work up 
to the surface of the road : wlicn the work is properly executed, no stone can move. If the work be cxe- 
cuted by contract, the inspector should see all the operations as they are going on ; he should walk over 
the pavement whan it is completed, and try whether the stones be firmly fixed ; and he should not allow 
any broken st^'s to be laid on over the pavement till it has undergone an examination of this kind. 

8230 In braking stones, the workmen would be required to break them as nearly cubical as possible : 
when this rule is not attended to, a great quantity of materials is wasted by first splitting the stones into 
thin slices, and then breaking them into pieces that are too small and too thin. If the stones or top 
mctul are not broken very small, the proper degree o^sinoothness of surface will not be obtained. When 
stones are very<iard, they never make a very smooth sfi/faee ; limestone will make a much smoother sur- 
face than whinstone and other harder stones, but they should not for this reason be preferred to harder 
stones i for these will wear longest, carriages will run lighter over them, and the expense for scraping and 
repairing will be loss. All the sott kinds of stones make heavy roads in wet weather; and in dry weather 
there will be faorc friction upon roads mad^with them, because there will be more dust on their sur. 
face. * r 4 

823k fr/th respect to the conveiUy (fa road, it should be so arranged that it should be sll'ght In the 
middle. In giving a convexify of six inej^es to a road of thirty feet in breadth, tfte convexity at four feet 
ftom the centre should be half an inch ; at nine feet, two inches ; and at fifteen feet, six inches. This 
will give the form otn flat ellipsis. 

82i'2. The binding, which in the foregoing specification is required to be laid on a new-made road, is by 
no means of use to the road, but, on the contrary, injurious to it. It Is, however, unavoidable, when a 
long piece of new road is to be opened; for, witliout it, the wheels, by sinking into the new inateriais, 
would make the draught of the carriages much too heavy for the horses. This binding, by sinking be- 
tween the stones, f'diminishcs the absolute solidity of the surface of the road, lets in water and fros^ and 
contribiues to prevent the complete consolidation of the mass of broken stones. In a district of country 
, where any sort of coarse stone can be got for making a pavement, it will be cheaper to make a road 
, with a pavement and six Inches of broken stones, than with ten inches of broken stones without a pave, 
ment. f* 

823J. Roads made with foundations of rubblestones,and a sipface qfhioken 5/oncr, will answer for cross 
roads and others, that do not communicate between large towns, collieries, or quarries. The rubble, 
stones should be reduced so as none of them exceed four pounds in weight ; they should be laid in a 
regular bed, seven inAies deep in the middle of the road, and four Inches at the sides, and a coating of 
'small broken stones, not exceeding an inch in diameter, should then be laid over them. 

82S4 A toad rhade wholly qf broken stone, of twelve inchea In thickness in the middle, and six inches 
at the sfilcs, may be found suitable for light carriages and little traffic. The stone should be laid on In 
* ’ ’ . Qncbclaidon. ** This plan 

iperior to all other plans, by 

, , . imber of turnpike trustees have 

adopted it ; but experience has fully established its unfitness for roads of great traffic, in comiiarison 
with roads made with a groper foundation. In point of fimt, there is nothing new in this plan ; for all 
the roads o^^c kingdom nave been made in this way, and the universal defect of them, namely, their 
weakness, ia the result. A road niailc on this plan will require, for two or three years after it is said to be 
finished, the exp^dingr of large sums in new materials, to bring it into anything like eveh an imperfectly 
consolidated stat^ ; and, after all that can be done, such a road will always run neavy, and break up after 
severe frosts : for as the natural soil on which such a road is laid is always more or less damp and wet, it 
will necessanly keep the body of materials, of which the mod is made, damp and wet ; in consequence of 
which, the surikee of the road will wear down quickly. Hard flrosts will penek^ate through the materials 
, . into the under.soll ; and, when the thaws take place, will break up the whole surface. It is in this way 
f that the rMinous state of most roads, after severe ft^ts, is to be accounted for.’* 

8236. Roads made with gravel The bed being prepared, a coating should be laid on ftmr inches thick , 
^md carriages allowed tdbpass over the road, the ruts being filled In as soon as they appear. When the 
first coat has become firm, a second coat once screened, that Is, freed ftom the larger stones and the 
* siller gravel, should be l^d on three inches thick, and treated as befofe. A third coat of well-riddled 
gravel should afterwards be put on, taking care to break all pebbles exceeding an Inch and a half in diame- 
ter I and this process of putting mi layer after layer, allowing a considerable interval between, should be 
continued tftl thiro is a body of gravel on the ro^ sixteen inches thick, declining convexly towards the 
•Ides, where theihickneiis may be ten Inches. The strongest and best part of the gravel should, of course, 
be pdt In the mld4je part of the road. A road made with gravel in thb way here re^mmended will be 
much stronger than gravel roads usually are ; but it will be much inferior to oneuuide with stone mate- 
rlalA. The roundness of the gravel stones pfevents them ftom becoming conscdldated fay pressure so as 
to ferm a perfectly bard road surfadb; and when gravel consists of limestone, jBiift, fteeston^ sand, 
atdnew or other kinds of weak stone, it is so rapldl]^ulverised that theftlction produced by wheels passing 
over It addf greatly to the labour of horses.” r * • « 

823fiL Fences. Walls are preferred to Ifedges, because they require less rocm ; and at once give a neat 
dhd finished ai^araiice to a road. Hedges are to be planted on hanks, and the ditch Is always to be on 
the held side or the ^nk. All road-fences should be kept as low as possiffie, in order that thev may not 
intercept the min and wind. 'Hedgrn should be trlmLieii every yeari in August and Septambei^^Iilylog 
a line and templet (mould) to Insure regularity. ' \ < « 
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8S37. ought to be placed in a direct line vltbathe road which I 0 to pan over 

them, and, if poMible, at right angles to a straight reach of the river or stream The width of bridges on 

• turnpike roads near large towns should not be less than forty feet, ahd oh other roads thlrty.s^ thirty, 
twenty-four, or twenty feht The inclination of the sides of bridges should never eacced one in thirty. 
Thewaterwaywf the bridge should be ample, so aa to allow the h^est floods to pass away Ihscly. 

8^^ walls, or those which are built on the hill side ofla road in a rugged and precipitous 

country, inquire to have a secure foundation, Ad to be carried up with a curved batter (slcme) on tbe 
face or fide neat the road, at the rate of one inch and a half of curve fbr every footin height 
8SSB. Bfeast wUls, or those which support a road on its lower «ide, should be built In the ume manner 
as retaining waluc; and, like them, they shouldflncreaae A thickness down wards, at the rate of two InchM 

* and a half rpr every foot in depth, by a regularhlime on the outside 

^8340 Fence-waUs may be built without mortar if tbe stones are fla^bedded ^ f 

8341 Cross drams should be built of good masonry, eighteen inches In the clear 
8242. IrUet^ or openings (or the water from the side-channels of a road should be in stone masonry, ten 
inches by sixteen inches, covered with sound flagstones, the t<q> of which would be at least six inches 
p. above the level of the channel, as 

. ^ m fin 1221 , In which a is the. 

^ ' flagstone, b the opening fbr the 

water, r the channel of the road, 
d the cross drain, and e the surflunP 
of tlie footpath. Inlets may likeo 
wise be made along the channols, 
and should be covered with iron 
gratings 

8243 Outlets may be built of 
teick or stone, about a fbot square^ 
for the purpose of carrving the 
water fk-oin the channels under 
the footpath or fence into the outside drains, or to the cross drains, as the case may be 
8241 Depdts are made along roads for holding materials for repairs, they are rcctangula'i^ecesses, with 
back and sidewalls, the former twelve, and the latter each two yards and a half in^ength Ibis 
space will hold twenty-five cubic yards of materials , and four depfits on a mile, ut 428 yards apart, will 
contain lUO cubic yards Depfits should never be farther apart than a quarter of a mile, so as to admit of 
the materials being moved ftom them in barrows. ^ 

8246. ToU-kouses are recommended to be built-in a strong substantial manner, and to be made suitable 

and comfortable fbr 
the persons who are 
to inhabit thofn. 
** Mtmy Instaiicca 
nng^t t)c mentKined, 
Ilf which the tolls 
on a road have 
been much met-eased 
by building good 
houses ” (p 212.) 
hg 12S2 is tho 
elevation of a toll- 
house at Llanfair, In 
AJglesea, built by 

^ ^ Mr Tclfordf 

p 82^6.7o//gatesand . 

^ bars sboulo never be 

Ti placed on the SUBv 

mit of a hiU, or at 
the bottom of one, 
for obvious reasons. 
Oates should be 
painted white, and* 
not made higher 
than four ilbet six 
inches The widyi 
of tht^catriagOLwiy 
may be sixteen feet 

The toll gates at South Muns, and on the Coventry road (Jig 1221', aie liung on ( ollinge^s 
-n are particularly fit for this purpose, they run about t 
1223 



or inoie 
patent binges, wbicl 


t fivg feet along the upper and 



under mil of the rfte, and are connected by a diagonal piece of mcCaT, earned from the of the lower 
hinge to the point of the upper one, in order to prevent the gate from sinking 1 he balls of the hinges sre 
cast, with the caps and plinths of the^pcMts, so that the posts are not weakened by holes or mortis, aa in 
the usual manner of banging gates The caps and plinths of metal are also a grmt security to tbe 
by preserving them from tne eflbcts of the weather, and by preventing tbe wheels of carriages from 
chafing their angleu ... . . w 

8247. ** Flapph^osts are set Ih tbe grouim at prq[)eT places, towey^ent the gata from 3^r, 

and straining the hinghs , these posts are about two feet and a half above the groun^ and two feet In Ik 
Catdies or clicks are let Into tiiae posts, to hold the gates open when thrown back • fhese catches p^J^ 
about Aro Inohm from the side of thd posts, and turn on a pm witmn the pt»t ; Uie inna cim of the 
cateh being made heavier than the outer, it uways thmws that end up, and by that mews it hold 
of the bqtam of tile lower bar if the gate, by a notclJbut in It for that purpose • by makiM tfie catcha 
In this way, they are out of the reach of injury In the confinon way they are put on ^ of the 
p^, from which they pridcc^m or seven Incha ; hi consequence of-wfaiqp they are frequently oflr 
ny wheels dr carriaga and w^Ron* " (p 224.) ^ ^ a 

82^ OT® required fbr all toilgates , thevfhquld be made shnilar^o the bat cowh lamps, with 

*poweifririreflatoi2, wd Jdi|re airhola , they nMy be nine inches high, and six inches wide in tbe eWar 

74 H 4 




1SS8 


ENCYCLOPEDIA OP AGRICULTDBE. n*si 


ADlklfieKAL 


* ■ * I 

* 5 f^*f 25 ^'?**?**** bGinade higher then they genereUy ere, and of very herd etane of a light 
•olonr. fig. liS^ is the form used oa the Holyhead road. ^ 



Management qf roadwork. As soon as the fareelBe * 
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of the i>rAi}o<ied road : Sd, the slopes of the cifUinga and 
embankmentr j 4th, the form of the bed of the iVad, and 
footpath ; and 5th, the courses of materials to be laid on, 
dtid the tlAckness of each course. Drawings should also 
be made,4describlng the plans of the bridgQs, culverts.’ 
cross drams. Inlets, outlets, depdt8,.and fences which aii 
required to ke made. II. A spcciftcation should be pro. 
pared, to explain in detail the precise method of executing 
every part of the work. HI. After the specification has 
been settled, an estimate should be made of the expense 
to be incurred. IV. Next a contract is to be entered into, 
which, if the plans, specifications, &c. have been properly 
made, will be found the most safe and satisfactory mode 
of execution. ' Select a contractor of skill, integrity, and 
capital, and rather overpay than underpay him. V. In 
prepaiing a deed of contract, refer to the drawings and 
specifications, and provide a cldlise to prevent all devi. 
ations firom them, except by agreement in writing. VI. 
Before the work is commenceo, an inspector should lay 
out the work, settle the levels, and r.ee th at *cver} thing is 
done agreeably to the specifications. The inspector should 
be a person of considerable experience as a civil engineer; 
and it is on the skill of the chief engineer, in engaging 
men of this kind, that his success in accomplishing great 
works will very much depend. Vll. The mode of paying 
the contractor should be as the work proceeds : for which 
purpose it ought to be measured by the inspector every 
fdurtl^ week. 

8251. 'improving old roads. Here nearly the same ob- 
jects are to be attended to ai in making new ones ; '* such, for instance, as the direction, the longi- 
tudinal inclinations, the breadth, form, and hardness ^f the surface, the drainage, and the fencing. For 
the purpose of ascertaining in what resfiect an old road is complete or defective in these points, the fol. 
lowing queried have been prepared. The aiAwers that can be given to these will at once show what is 
the st^te of a rdadt. ^ 

Ist, Is the direction of the road m the shortest line that can be found, without having to pass over steep 
hills, or other obstacles ? i 

2d, What are the rates of inclination of the hills? Is there no more ascent in the road than is neces. 
sary for reaching ihu heights of the country which must be erossed ? 

3d, What is the breadth of the road? Is it everywhere the same? Is it defined by side channels, 
having along them kerbstones, or borders of grass sods ? 

4th, Are the channels on each bide of the road on the same level ? Is the convexity of the surface 
uniformly the sofne in every part along the whole length of the road ^ 

5th, k. there a footpath ? What is the height of it above the side of road ? What is its breadth ? Of 
what materials is it composed'? 

* 6th, Is there any waste land between the road and the fences of the road ? In what state is it ? 

• 7th, Is the surface of the road higher than that of the adjacent fields? 

8th, Of what materials does the crust of the road consist ? What is the depth of them in the centriP of 
the road, and at a distance of five feet on each side of the centre ? 

fith. Are there sufficient drains for carrying ofTall rain and other water ? 

10th, Are the fence low ? Arc Oiey raised on ground of the same level on both sides of the road ? 

* Arc they of the same height on both sides, and parallel to each other ? 

The answers which can be given to these queries will show what the defects are of any road to which 
they are applied, and what is requisite to be none to improve it" 

8^2. R^airing roads. This ought always to be managed on a regular plan, more especially with re- 
fliVence to, “ lat. The quality of materials. 2d, The quantity to be put on per mile per annum. 3d, The 
preparatldn of the materials. 4th, The method of putting them on the road. 5th, The number of 
labourers to be employed." (p. 270.) 

8253. Tke materials used should always be the hardest j for it has been ascertained by experience, that 
hard stones brought ftonf a distance are cheaper in the end than soft stones got near the road at a much 
lower pric^ It is also a facti that in proportion to the softness of the stones is the labour of the horses 
on the roaa, in working the often-r^newra coatings of them into a smooth surface. The best description 
of stones for roads are, basalt, granite, quartz, syenite, and porphyry. Schistose rocks are rapidly de. 
ptroyed, more especially when wet ; and they occasion great exMnse in scraping, and constantly laying 
on new coatings. Limestone is liable to the same objection, ^ndstene is very well adapted for the 
foundation of a road, but much too weak for its surface. Flints vary very much in quality as a road 
material. The hardest of them are nearly as good as the best limestone ; but t^Sie softer kinds are quipkly 
‘ crushed by the wheels of carnages, and make heavy and dirty roads. Gravel, when it consists of pebbles 
of the hara sorts of stones, will make a good road, .iarticularly when the pebbles are so large as to admit 
of their being broken ; 'but when it consists of limutone, sandstone, flint, and other weak stones, it will 
not; for it wears so rapidly, that the crust of a road made with it, always consists of a large portion of 
the earthy matter to which It is reduced. This prevents the gravel ftom becomin^consolidat^, and 
renders e road made with it extremely defective with respect to that perfect hardness which it ought to 
have." ■' ‘ • 

8^ T^e qiumtkju qf materials to be put on the road in the course of a year will be regulated by their 
durali^ty, ana the traffic on the road. The materials should be quarried, carted, and broken by con- 
Cl’SCL an^ vrhelF ready to be put on the road, placed on the depfits till wanted. 

* 8^.*'rri/k respect to preparation^ stones should be broken •* to a siie of a cubical ferm, not exceeding 
two Ihches in their largest dimensions." Gravel shmild be sifted at the pits, so Utpt no rtone larger than 
one quarter' of an inch in diameter ^ould tie carried to the road. The road labourers should again rift 
It, so as to separate the pebbles tnat are lees liK>diameter than the Vest} and the large pebbles which 
exceed one inch in diameter should be* broken. 


wiiv iiivii tu ui(wiuvi.d oiiuuiu uir v» V , ^ 

825 a 'the materittls skoutd he laid on in smaU ILunattiet at a time, taVng care to fiK up rutf or hollows 
"hs soon L they appear. In those places where the surftce of the roatf has become much a coat- 
ing of tiiae ind and a hlOf «f materials should be laid on : that is to say, a coaUng only a single stone In 
/tmelthess, when sitees are gwxl; and when gravel is used, a coating not faceeding one inch ro thickimss. 

‘ If i^re materials are necessary, Hioy should be lai<r on after the first coating is worked The work of 
' refi^l'ing roads, by layjng on new coatings of materialsj^ught to be done bcky^cn theenonihs Of. October,, 
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and April, and wlm the curftoe of (he U wi^ By laying on themalerials atthUieaioii oCtbeyear 
in thin coating!, they ve soon worked into the lurfiee, without Mng crush^ into powder, and without ' 
* producii^ any gre^ distreu to horses drawing carriages over them." {pHl*.) 

«267. Jn orrowgijv on a.r^, It should be divided into “ districts of four miles each; 

and a forem^ w^h thre^atourers, should be appointed for each district The foreman «nd one or 
mov of the la^urers shodW be daily on the road, taking care that^lie side channels of th^ioad^ kept 
clean, making good any iujury to the roadf aa soon as it appears. The foreman should work with 
the niea : he should take care that the orders of the surveyor are attended to, and be able to measure 
roadwork. *’ (p,S74.) The water channels and drains should I »»» (larticularly attended to, and in October 
in every year they ought to underM a genCTafrepair. ht that season, also, the surface of the whole road 
•should bo spraped, «aJi ruts and hollows shouM be careftilly filled with materials, and all weak parts of 
we surfiice coated wiUi materials j that is to say, the road should be put, in every respect, Int^ ODmpleCe 
stote of reuair, so m to prwerve it from beiqg broken u» during the approaching winter. A road sh^ld 
be scraped, Qrom time to tme, so as never to have half an inch of mud upon it. This is particularly 
necessary to be attended to, when the materials are weak ; for, if the surface is not kept clean, so as to 
admit of its becoming dry in the Intervals between^howers of rain, it wUI be raiiidly worn away.” Hedges 
» should be kept clippra, and branches of trees lopped, ^’he superior condition of roads which cross uneri; 
closed lands, and of those which run south and north, rather than east and west, shows the great beninu 
of a free exposurd to the sun and air. 

8258. The trtuUes qf a tumptke road shdiild require the surveyor to lay before them, atthe commenodk 
ment of every year, an estimate of the work he proposes to perform in that year j and lie should make u» 
a monthW account, as well as an annual account • 

8258. Road instruments and tooU. I'he princiiial instsuments are theodolites, spirit levels, and sextants, 
which are used in laying outroads. Road tools are spades,^. 122/5. ; shovels, fig, 1228. ; trucks, or small 
waggons, for rcnaovuig earth ; hammers for breaking stones,^!. 1227. and 122a,the handles of which should 



be fleiiiblc, and nAde of straight^grained ash ; the small hammers having a chisel face, and the larger 
ones a convex one, about five efghths of an inch in diameter. The hammers should be made of cast steel, 
which wears much longer than wroifght iron, and seldom breaks at the eye. Pronged shovels are useAiI 
for fillijig broken stones into carts or barrows : a man will not only lift more stones with them, but be 
will lift them without taking up earth. Scrairars for scraping off dust or mud should be made^ wood 
shod with iron, or oC plate Iron, six inches deep, and hrom fourteen to eighteen Inchy long The biist 
scrapers are made^f old saw-plktes, stiffbned on the back by a nib of wrought iron, or a piece of elm 
board. Hedging-kniees are required for trimming hedges, which they do mveh more expeditiously 
than shears. Working levels, which resemble a common bricklayer’s levels, are absolutely necessary 
in la^g out hew worka On Ihe horixontal wooden bar shouldf bb plaqed four gauges, made to move 
perpendicularly in dm’etail grooves, to the lower edi* of the bar. Each of these should have a thumb- 
screw, in trder thlt, when a^ufted to its depth beloalhe level line, the fauge may be fixed indthe desired 
positloiif “ Levels for laying out slopes are best made of a bar Bf wood, three inches dee^ one inch thick, 
* ‘ “ t long ; on thecen&e near the middle of the rod, a triangular p ' e of wood of the same thick- 
‘ 1 ;»the sides of tns triangular piece are so formed, that when he rodAi placed upon a slope 
L or one to three, a small pocket leverpUKred on one siilo of t i triangle will be norixonta^ 
Ue win rdtoahtln the centre.*’ * 
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8260. Btng gauges are requited for aicertainine the size of brokeD^stonee. 

826IL Bead iegifilation. The turnpike system ii considered as so far good, as, by putting the manage* 
meat of roads into the hands of locfl proprietors as trustees, a larger road revenue has been raised than 
the country would have been willing to pay to government for their managexient. Great errors have, 
nowever,l^n committed in carrying the turnpike system into operation. .The gov^riynent kinotto 
blame for this, because the businessshas not be^ in its hands : nor the civil engineers, because they hftve 

country tentiemen of England, in point of facij* are alone 


not been consulted by turnpike trustees. ** The country 
responsible for the wafective state of the roads, because the business of manaj 
by the le^slature, exclusively in their hands.** * (p. 391.) r 

8362. More than double the money necessary i^ais^ add the works are performed in the most slovenly 
manner, m not at alL The trustees on eacli trust are b$r far too numerous ; they ought to be reduced. ' 
and rendehed responsible to a board of control, appointed by government Un^r such a board, the 
Holyhead road was improved, and the late Mr. Hu8Kisaon,<who was chairman of this board, observed, 
that oK the roads in the kingdom ought to be placed under similar control « 

8263, Parish roads are, in general, much worse than turnpike roads. The private interests of a vestry 
lead it to be satisfied with very imperfect roads. Thobsurveyor is appointed to act only for one year } a 
prMecdtng founded on the vulgar notion that the management of roads is something that requires no 
education, skill, or scienca These roads ought to be managed by county commissioners, as in Scotland. 
(p.312.} 

« 8364. Scotch Kvads are superior to the turnpike roads of England. The road manligement of every 
vounty is vested in trustees, which is attended with the following advantages : — ** 1st, A more cflUcient 
governing authority is provided. 2dly, The obstacle te a uniform and efficient management of the roads, 
which the small divisions of parishes occasion, is Aviated by giving the general management of all the 
roads of a coupty to the general meetings of the trustees, ^ly. The funds fer maintaining the roads are 
derived firom a regular assessment on the lands, instead of statute labour. 4thly, The surveyors are ap- 
pointed permanently, and with fixed salaries.** 

8265. Irish roads are under the management of grand Juries ; the defects of which plan is, that the 
governing authority is insufficient, because it docs not represent the interest concerned in rood affhirs; 
and because there is a want of ** correct moral principle** and ** pure habits** among Irish grand juries. 
(p.318.) Thq^otch, therefore, is recommended to be introduccii into Ireland. 

82^ AppeMit. No. 1. is a description qf MacneUl's road indicatory which Mr. Telford has declared 
to be, ** for practical purposes on a large scale, one of the most valuable that has been lately given to the 
public.** (p. 338.) It may be described as a dynamometer of an improved description, attached to a 
carriage (a light phaeton), in such a manner that no ^art of the moving power is communicated to the 
carriage, except through the agency of the instrument^. The indicator may also be attached to the fore 
part of any carriage, cart, or waggon. Besides pointing out the distance passed over, it marks the 
power of draught at every ten or twenty yards, and the ratqs of acclivity or declivity on every part of the 
road. 

8367. MacwtnVs road indicator xanj be aiplied to the following important purposes : — Ist, Itaflbrds 
the means of asrci;tainiug the exact power required to draw a carriage over any line of road. 3dly, It 
can be applied to compare one line of road with another, so as to determine which of them is^thc best, 
and the exact amount of the difference, as, regards horse power, both for slow andffast coaches. 3dly, The 
comparative value of different road surfaces may be determined with great exactness. 4thly, It affbrds 
the means of keeping a registry, in a most accurate manner, from year to year, of the state of a road, 
showing Its improvement or deterioration, and the exact parts in which such improvement or deterior. 
ation has taken place. 

8JI3& Practical examples explanatory (\f the foregoii^ statement. 1st, Let it be required to determine 
the expense of working a four-horse coach over the line of road ff-om ■■ i — i . . to ■ ■, at a velocity often 

miles aiv hour. Ifappose the instrument has been run over the road, and that it has been found that the 
average V>wer required to draw a four-horse coach over the whole line amounts to 350 lbs., and the dis- 
, taiice equal to twelve miles. Let the average power which a horse should exert for eight miles a day, 
with a velocity of ten miles per hour, be assumed equal to GO lbs. ; then 160 x 8 = 480 lbs., raised one 
mile in the day ; and taking the daily expense of a horse equal to six shillings, wc have 480 lbs. : 6a : : 

1 lb. : *15, the expense of horse power exerting a force of 1 lb. over 1 mile. Ihcnce 350 + *15 + 12 intles 
= 630 pence, or ». 13r. 6</., the expense of horse power require to work a four-horse coach per day over 
such a road. 

8269. The most {mutant and useful applieation of the instrument is, perhaps, that of being able to 
' ascertain with accuracy and precision the state of any road, ftom time to time, as regards its surface ; 

and the state of repair in which it has been kept 

8270. 'The public advantages to be derived ftom such a system of road inspection would«probably bevery 
great It wo^d show not only where the best plan of repairing roads has been followed, and |)olnt out 
where the;:e no good and bad surveyors, but it would also show if the money of the trust is improperly 
applied or wasted on any line of road ; and it will enable trustees, who let the repairs of their roads by 
contract, to determine wither or no^the^n^actors have done th^ duty, and kept the road in the 

Hanover 

, , ,, , ing streets is condemned as in every respect bad. 

8^ Appendix III. is a notice of Mr. JVatker^s plan of paving roads along the sides, by which the car. 
men on footpaths or sides of the roads could be close to their horses without interruption, or being in 
danger of accidents from light’ carriages ; and the unpaved, being the highest or middle part, would 
be more easily kept in repair. This plan was adopted In the Commercial Road, Middlesex, in 1830, and 
has been subject to the heaviest traffic ever since : it has cost very little for rgi^irs, and is now, 18^ In 
, excellent order. 

8273. Appendix IV. Peport respecting the expend of tbe Holyhead and Liverpool roads. It occupies 
a number of pages, and wui be useful to young engineers, by showing them the forms in which business 

'Is transacted, and assisting them in committing their ideas to paper. 

8274. Appendix V. The principal clauses cf a Scotch act of parliament respecting,road$, which it is 
thowht might be imitated in English and Irish acts. 

8275. Appendix VI. Tables respecting tvmjHhe road trusts, extracted firom the reports of the Lords' 
Committee on that subject 

806. Note Jk Investigation of the best plan fear improving the road through Stowe Hill Valley. 

John MoemV This is a most valuable paper for the young engineer ^ it contains arguments, coin^ 
paratreo specWcations, and estimates, ftdl of instructltm. a 


80)9. Noiep, Prooft of the rcshtance firom Urn force of gravlt{^, when a road is not borisontaL Wo 
hate Mrcaly oedupied so much space, that we oawaot affbrd room to give the auUtance of these notes ; 
but the Imk Itoelt will loon find its way Into the library of every civil enrineer, road-maker, and country 
gentlenm We need hardly say that 14 is by fai the best work on the subject which has aptAiared iu 
Etmland. ^ 

riWJO. iffi U 
FigiilandSoe.,' 

anmch thick, I „ 
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inch'ei, five feet, three feet three Inches/ and three feet three inches, racked as follom a a, five AhjI 

three ii^ches ; b b, flv^ feet i c d, three 
feet three inches f c /, three feet three 
Inches ; six thick screw nails are also 
requ^lred, one inch long.* Join c d and 
e a screw nail, inserted about two 
inches from the end of each, and exactly 
one inch from thhir upper surlhces, as 
marked a. From the point a, upon e /, 
draw a line, measuring tbirty>six inches, 
towards /, and exactly due Jfich distant 
from tlie upper surface, ana divide this 
line into thirty^ix )>arts or Inch^ It is 
sclfuivident that each of these points, 
when elevated above c d, will show a 
rise of one in fifteen, twenty, thirty.four, 
&c., as the case may be, providedac dt 
which should be divided into inches 
numbered on the uiiucacflgc, shall 
horizontal ; and e / shall pmnt to a pp& 
or mark, as high above tnc ground aa 
c d is; this is efibeted by fixing b b 
firmly upon c d, at right angles, and 
either having a plummet g suspended, 
as in the figure, or a spirit tevcl fixed on 
the top of c d. 1 prefer the plummet 
made of bobbin or small cord, with a 
pierted bullet at the Imttom. The in- 
strument is retained in a level or hori- 
zontal position by the a^Astance of a a, 
which IS upon a movable pivot, made 
bv one of the screw nails at b. The 
distance of a a from 6 6 is immaterial. 

A small stop is fastenMi at the bock of 
b bt for the purpose or preventing c / 
from fhHing below c d. The rise of a 
road is shown by looking from e ^to- 
wards /; the fall of a road, of course, 
by looking from / towAds cf, and, if 
great correctness is* required, ob- 
servation ghould be reversed.*' 

8L’81. — S862. Burning qf lime, and 
mahng of bricks. A variety of forms of 
limekilns, and of kilns for burning bricks, will be found dcscrilied in the ilncyclopcedia qf Cottage, Farm, 
and ViUa Architecture, 

^ 8282. — 3918. Succession in the kinds qf trees. " There is reason to fear that a judicious rotation of crops 
in arboriculture is not, as yet, well understood ; doubts art* entertained, for instance, that the Scotch pine, 
os a previous crop, is unfavourable to the growth of larch, having a tendency to produce rot at an early 
sta^e of growth. It is well known that the Scotch pine is an excellent preparation for tne oak, pioducing 
rapid growth where that plant would not previously have prospered, although it may be injurious os a 
foregoing crop to other re8inou8.plants j and as the Scotch pine and the larch, as a mixture (S958.), are® 
known to prosper tolerably well together without engendering disease from their proximities, it may be • 
inferred that it is not so much from the cxcremcntitious matter exuding from the growing roots of 
Scotch pine that larch receives injury, as from the poisonous matter, absorbed by the spongioTes of the 
growing larch, proceeding from the decaying roots of Scotch pine in the soil It therefore becomes a 
matter of importance for the forester to consider how far it may be advisable toenix larch with Scotch . 
pines in plantations (a practice of frequent occurrence) ; as, in tne process of thinning, a process more* 
or less necessary in every plantation, many roots will be left to rot m the soil, and these. In a state of 
decomposition, may prove seriously hurtfril to living plants on the same spot It may be safer 4 >ractice 
to plant each soft in masses (4012.), observing not to plant larch on an open dry loam. Incumbent on a 
ferruginous subsoil" (A. G.) ^ A 

8283. — 3923. A new guard for single trees in parks and in lawns is described in the GardfMag.. voL • 

vi. p. 48. It consists of low 
stakes with rails nailed to them 
in Bil^h a manner as to form a « 
hexagonal platform* of paling, 
ten feet in diameter* and about 
eighteen Inches high, round 
each tree, or* group. The OtV 
vantage is, that it keeps borsw 
and cattle off as efibctuallx ai 
a liigii paling, and yet Is not 
offensive to the eye. This in- * ' 
vention has been termed a 
dendrophylacton ; its vertical^ 
profile IS seen in Jig. 1230., and 
Its elevation, or rather section, « 
in fig. 1231. 

8284. -3928. Disposing qf trees in plantations. Mr. Lawrence, under ordinary circumstances, prefers a 
mixture planted at regular distances : and he gives, as an example, a square plantation [fig. 1232.), formed 
of oak, ash, larch. The grei^t advantage of this regular disposition of the trees, BMh in regard to 
distance and kindsf is, that the Aiture management of the plantations can be predetennined, aiidL as It 
grows, regulated with perfect ease and accuracy. For example, the trees in this plantation being six feet 

]>« roqu^ed untU the ash attains a AifficieoUize for hurdles, hoops. Sec., which 
will bfffrom twelve to fifteen ydhrs* ^owth, accordif. to the quality of the land: or even eighteen 
years* growth, if Che land is vc^ poor. At this per cut off every other ash, in the rows composed 
ewlusiyelpof oshfwith a blow in an upward directLv* from twp to thred inches above the pound, in 
order that the stools should shoot again. The next year cut off lul the ash between the larch and the oak 
in the same manner. The folding year cut out the remainder of the ash with a downward blow, under 
tlm ground, to prevent them fftm shooting agidn. Jbe ash left for stp^ ’•ill prooQce, in the summer 
after rattfbg. several shoots: these should be thinned out, leaving neft more than three or four of the 
"best pleeea for a efo^ Winn these have attained sufficient growth to be crowded by the larch, the 
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latter wt'l be tto\a twenty to twenty.five yean* nowth, and should be cut out as soon as the sap is 
sufficiently in action to admit of their being barked , as» though their bark docs not bear a price in pro- 
* portion to that of the oak, with reference to the tan it yields, it will pay for the stripping Upon this 
t nbm It IS obvious that any labourer could effect the necessary thinning without any superintendence 
he could not make a mistake If a variety of timber be desired, a sweet chestnut may be substitdvcd 
for every other oak, as both thrive well, generally, on the same soil , or any 'other timber trees may be 

? lanted, more suitable to the particular soil, keeping them in the places assigned in the plan to the oak 
he underwood may a'so be varied, by the introduction of the oak, wych elm ({T'lmus montdna), S^Iix 
lAprea, haiel, &c , all of which form excellent cf^ice wood, but they must be introduced in regular 
order, with reference to future thinning {Gard laag, vol x p 30 } 

8285 -fr3929 To grow the beet aiui most valuable Umber, the trees should stand rather closely together, 
and be regularly pruned, fyom the time they are five feet high, until a dear stem is obCkmed of at least 
tvt*nty feet Clearness of min. undetenorated by knots or flaws, constitutes prime timber , and it is 
k impossiUe^bO nave it so, unless the trees be carefully trimmed when young fne leading shoot of the 
stem should always be allowed to have pre eminence, by cutting off lateral branches which act as rivals, 
and such branches should be cut off* close to the bole, when they are not more than one inch in diameter 
^ If allowed to exceed thi8<sise, the wound made by the removal, though it will be shortly afterwards 
covered witfl^new wood and bkrk, will always remain a flaw in the timber when cut up for use Small 
•pray growlhg on the trunk does no injury to the grain of the timber, and if all branches, as they arrive 
at the Blie mentioned, be pruned off*, till a bole of sufficient length be obtained, very fine round timber 
will be the remit It must be remembered, however, that the trunk is not enlarged by pruning, but 
rather the reverse ; but, as length of bole, clearness of gram, and perfect soundness, cannot bo bad 
Without pruning, and paying attention to the trees in the early stoges of their growth, a portion of their 
girth must be sacrificed for the more valuable properties of length of hole end excellence of timbee. 

* Mam, In Brit Farm Mag , vol vii p ld2 ) 

* 8286.— 8950 The perforator (fig 1233.) is used a a substitute lor the spade, in planting }oung tap- 

footed trees in rough ground. It was Invented by Mr. Munro of the Bristol Nursery, and, in that 
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neighbourhood, in 1828, cost about light ahitlin^ In using it, one man^mploys the Instrument, while 
another man, or boy, holds a bundle of plants, ^e man first inserts tlielnstrumeot in tho soil, holding 
* it up for the reception of the plant ; round which, when introduced/ he anserls the irdn three times, in. 
order to loosen the soil about the roots; be then treads down the turf, and the pbnf becomes as firmly set 
in the groundgu ijT it had been long planted. Two men may set from five hundred to six hundred Hants 
in a«day with this instrument. {Oara. Mag., voL iii. p. ^15.) * • 

8287. The sultfect ttf preparing largetfrees mtenaed to be transplanted by cutting or shortening 

their rSots has been treated upon, in a very piasterly manner, by Mr. M'Nab of the Royal Botanic Oarde^ 
Edinburgh, in tile Qiuarterly Journal qf Apiculture. 'Ihe rolfowing is the cssenceW the article allude 
to: — The practice of cutting the roots onai|e trees, #t a cerUiin distance flrom tho stem, a year or two 
previous tt^removal, is excellent, where time tg allowed for the operation, or its necessity foreseen; but 
Ihe opinion, that theschlef advantage derived from this operation arises f>om the fonWtiusf of young 
roots, or fibres, is denied. The principal cgnse^ueiice of this mtxle of mutilation. Is the cmckUHven to 
the growth gf the tree ; bv which it is, to a certain extent, stunted. Every large deciduous tree receives 
a clieck when transplanted ; and, by kieginning the operation of checking a year or twuibefore trans* 
planting, it is rendered more gradual ^ 

8288. The economy of Mr. M*Nab*s mode is thus shown Let throe trees of the same kind,/and as 
much alike as possible as to age, size, health, situation, soil, and exposure, be selected, each dltout tWee 
feet in circumferlnce at about a foot ftom the ground, and ft-om thirty-five to forty feet high. Let a 
trench, eighteen hiches wide, be cut round each, at the distance of eight feet from the steni, and down to 
the subsoil, so as to divide every horizontal root at the inner side of the trench. Let this trench be len 
oiien round the first tree till the iieriod ot traiispliyiting, but round the other two let it be filled agalB 
with the earth which hdd just been taken out of it At the period of transplanting, let the three trees be 
removed with equal care, and planted in similar situatidns and soils, the whole operation being conducted 
in the same jnaaner, with this diffiirence onlv ; in the first, let any new roots which may have formed at 
the cut extremities, in consequence of earth having accidentally fallen into the trench, be disrcgoi^ed ; hi 
the second, let all the new roots which ;have formed in this situation be cut off'; in the third, let them 
be preserved with as much care as ixissible. At the end of two or three years (and we can rarely Judge 
sooner of the ultimate success of our oi^rations), we shall find the whole to have succeeded alike ; and 
it is evident tliat the first and second will have been removed with a saving of labour, anil therefore, at 
a cheaper rate, than the last. The length of time which should be allowed to elapse betwiv the cuttings 
of the roots and the transplantation will vary with the season ; after one wet season the trees will be as 
fit for removal as after two dry years." 

8289. Two bad methods qf transplanting trees are next described by Mr. M*Nab. By both these 
methods manure is applied to tlie roots of the 4rees previous to their removal. In the one case, the 
manure or compost is placed in a trench, cut refund at three or tour feet from the stem of the tree, and 
by tile other it is laid on the surface of the ground all round the stem. Betli methods are bad, from their 
producing an excess of vigour in the tree. By this, the c»nstitution of the tree is brought into an arti. 
ficial state, and therefore it is inucli less able to bear the shock of removal, than if it had been left alone. 
Enriching the soil about trees, after they have been remove, in order to assist them in fegainiM their 
previous*vigour, is to be recommended ; but, it this artificial enrichment is continued 4nany years after 
transplanting, the tree^will be thrown into an unnatural state of growth, which it could not cifntlnucr 
without the continuation of the manuring ** There cannot be a doubt that a tree, taken up and trans- 
planted without any previous preparation (even although the roots and branches arc deficient), will make 
a better appearance, at the cud or tour or five years after removal, than one that has got the top.dre8slng 
will do in the same period, sumiosing ail other things alike, both in transplanting and in subsequent 
treatment We may be assured that it is a good practice to starve and stunt trees before removal, and 
to feed and encourage them, for a time, after they have been transplanted." 

8290. The truth qf this doctrine every gardener has experienced who has been in the^abit of takipg up 
plants growing in the open ground and putting them into pots or tubs. If the roofl are cub at some 
distance from the stem some days previous to removal, the plant will receive no great check ; but if, on 

cut, it willsuflbn 
Vow this dittbr- • 

..... ...... , w , I *uiy advantage 

whi^ it'couid derive from The formation tif young roots between the preparation ot the pla|it and its 
removal, because the roots are scarcely ever cut so short, at first, as t^o into the pot, lest the check 
should be too sudden, but require either to be shortened a second time, orbent round in the inside of the 
pot; and, even in this last case, it is hardly possible to preserve any tender rootlets which nmy have been' 
formed at or near the extremity of the old roots. The principal advantage of following this practice (which 
1 know from experience to be a good one) must, therefore, arise from checking the plant in ii!i|i growth 
before it is taken upi Were it necessary, other frets might be adduced to prove that, at Jeast, one great 
advantage of cutting the roots of large trees previous to removal is derived from the chc^k thus gii^n^ 
and, by consequence, that every measure taken to promote that vigour, previously to remoaal, must be • 
li^urious.’* (Quart Joum. of Agr., vol. ii. p.*828.) ^ ^ ^ . 

8S91. The practice of Mr. Monro qf Brechin may be adduced as confirmatory of Mr. M'Kab's theory. 
During the winter of 1821, having occasion to transplant a number of trees, Aid being dissatisfied with 
the mode of preparation by opening a trench round the tree and filling It with loose soilf Mr. Monro * 
selected an oak about twenty-five years old, large for its years, and prepared it in the followibg manner; 
—He formed a circular trench round the tree, and dug out the earth ; but, instead of filling the trench 
with loose moul^ he left it empty, and roofod it over with boards, covering over any. opening between 
them with withered grass, and then putting over the whole one inch deep of earth. The tree remained 
a year In this state, and was transplanted in the winter of 1825. On reducing the ball of earth to proper 
dimensions for removinc^he tree, the old roots were found ftirnished with fibres, matted sufHcientlV to 
retain enough of earth to protect them during removal The olfiect which Mr, Monro had in view Mras«* • 
Instead of encouraging the growth of fibres at the extremities of the amputated roots, as is done when* 
the trench is Alledin with loose soil, to have them formed within the ball of earth, and not on the outside 
of it* This he considered would enable him to remove the tree with a ball, which he never coula 
accomplish by the other method, though he had practised it for five years, on from three to five hundred , 
trees annually. When tho trench dug round the tree is filled with loose earth, the young roots form 
in clusters round the ends of the old roots, and the tree, on removal, generally loses the whole of the 
lirth which forms the ball (Gard. Afflg., vol ix. n. 2ia) 

8292. The opinion qf Mr. M*Nab is firiher eot^rmed by the practice which prevails in Belgium and 
France of planting large trees by the roadside These trees arc Mways of considerable die, and generally 
between two and thrgy inches in diame^. When .*®*^^**if H*® 

brauAesTre Krofl^^befoiTtheTirong’iM^ wWbh is Ii^/o form the hea3 of the future tree, 

and which, in a fewVears, becomes as straight and mindsome as one not headed down, and far more 
vigorous^ IGards Mag., vol. )L p. 236.) The trunkfe^ of trees so trwted, observes Mr. Joseph Knight, 
becomi generally as straight al the mast of a ship, ifi the heif^t of from thirty to forty feet. V&id., vo). 

Ofrr oainitm on this Meet is, that the mode of previous prepsMtton by dj^ne a trench ^und 
the tretfand fflUng It with rich mould, or by mai^ring the surface ot tha soil inAiMch the tree grows, 

U wonruian uselms; a«l that cheifidng the growth of the tree afear before removal, and headUig it 
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down to the height of ^ebt or tm feet, when removed, le the cbeaphit and 'best of all inodes for general 
purposes where the trunk of the tree does not exceed from hve to eight inches In diameter at the surfkce 


of the soil For Ijtrgcr trees, oTrfor trees which are short-lived, or for any description of tr^ where 
hnmedlate effbet is an object, we would still do nothing more than check the growth of the tree by cutting 
Its roots a year before removal , and only make this dtiTbrence after removal, that we would not cut off 
any, or, at all e/ents, not many of branchy With regard to trees whichrmay be 6onCidcred ol^ in 
the case of the beech, and in that of all the pine and fir triie, and of most evergreens, we wou^d cuj off 
no branches whatever^ We ground this recommendation as, to old trees, the b^h, resinous tre^s, and 
evergreens, chiefly on experience , it being found that these trees do not Mar amputation well, cither of 
their tops or roota e | ^ 

8291 >-3957 fnachme for irarujdanifng targe tree^^ ^general use tn E^landt is represented by 
4^. 1234 , Idildi, after the dpscnption given off gs and S93 , will be perf&itjy understibod by uir 

spectlon. ^ ^ ^ 



8295 -mSgssyTUUng up blanks $n plantations In Cambridgeshire, where the willow is grown exten- 
sively for basket rods, deaths take place occasionally among the stools The mode of filling up the 
blanks thus occasioned is not, as might be supposed, by sticking in a cutting, as in the case ot new 

S antations, because the shoots from that cutting would soon be choked by the surrounding shoots ftom 
e stools, but by inserting a rod at its full len^h, al dn allowing it to grow undisturbed for a year or 
two , when, having acquired an abundance of roots and » thick stem, it is cut down Empirical practice 
Is here in beautiAii accordance with science ( J D ) 

8998.— 4062 Sowing machines for ftUtng timber^ of four r’lfferent kinds, will be found described in the 
Highland Soc» Trans , vol ix p The most powerful of these appears to be a circular saw [fg 1235 ) 



wbhsh consist^ flrrt, of a ground ftame (a a). In form of the common hand-barrow, eight fleet and a hall 
iiT length by two feet and a half in width , on one side of which is erected a vertical frame (b b), of three 
feet and a halt In height Ihe second compartment comprehends a traversing ftxme or carriage {c e) 
abobt five feet In length, and two feet in height, the vertical bar (d) beincb prolonged upward, and 
having Its top and bottom ends formed into pivots, on which the carriage, carrying all the working ma. 
iidiinery, is made to vwing The saw (e), of twenty our inches diameter, is fixed on the lower end of a 
vertical spindle, and Immediately above it a bevelled pinion (/), which is driven by the wheel (g) , the 
wfnoh handle, by which the power is Applied, Is fitted upon the same spindle The saw pinion and the 
wheel (g) are in the proportion of one to five, so that, when the handle is turned with I e ordinarj' velo> 
city of forty revolutions a minute, the saw will make 200 revolutions in the same time In order to keep 
the edge of tho saw in contact with the saw-draft, a vertical spindle (d), carrying the pulley (/)* of one foot 
in diameter, is placed at the outward extremity of the carriage . the pulley (/) is put In motion by the 
band passing over a smaller pulley on the winch axle On the spindle (A) there is also fitted a small 
drum^], capablepof being disengaged at pleasure from the motion of the sinndle by means of a clutch. 
The cord (i),whlcb passes round the pulley (»i},in the ground frame, has one end attached to the carnage , 
while the other wid, being attached to the drum, is coiled upon it when revolving x 'ong with the spindle, 
hereby carrying forward the saw with a slow and uniform motion When the operation is completed, 
the small drum is dlsengag^, and tne cord is alloi^ to uncoil, wlr.le the carnage is movdd backward to 
prepare for the next cut For the support and guidance of the carnage, an iron segment (n) is fixed upon 
the lower which slides Uirough eyes in the grlund frame, and the riachine is kept steady while at 
worlL by two iron dogs (grappling irons), tie hooks of which are dnven into the roots of the treP. The 
eeitliloetci accompanying the model of this machine bear ample testimony to its successful application on 
the large scale : and l^ow tha* it can be worked, and carried from tree tittree, by two men. 'Ihe ma. 
ehliie liwe described is calculated U felling trees ftoia eight to twelve inches In diameter {^igkhmd 
Am 2Vww,voLtx. p.276) « 
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8S97. Speeia and variet^t qf Out UtfcK That extensively cultivatei tiy the Duke of Athol li the 
coinmoir white larch, Lkrix eurm'a Dec.; but the folldwing ;otl\er ipeoiet or varictiee were tried tir- 
1. The Tyrol larch, with white flowers : those of the oommou variety tfeing pink flowers. S. The TyxA 
larch, with white flowirs ; the cones ^so remarkable for their whiteness, and Ibr beiM erect, not 
cemuoua Ibe ehooU oT ’ ' — " " ‘ .... 

tht^foliue of both kmds 

duloux Oranches ^ but distinct ^ , 

America. 4. The red larch of North Amfrica, or ZArix microc&rpa. This species is remarkable for the 
great specifle gravity of its wood, which is w ponderous' that it will scarcely swim In water. Its cones 
are shorter or smaUer than those of the conAnon larcn. its branches weaker, and its leaves narrower. 
5. The Russian larclK raised hrom seed procured by the Duke flrom Archangel, about thw year IflOfl 
*H*hebark is cincreols, no^ellowish.brown : the leaves come out so early that they arwllaMe to be 
injured by spring frosts. The Zkrix p^ndbfa, or black larch of North America, and Z,krlx dkhrlca.of 
Dr. Fischewof Petersburg, are distinct species, no examples of which exist at Dunkeld or Bl^.* (Hbrt 
Tirona., voL iv. p. 416.) 

8ii!98. As an Appendix to the chapter on PLsnttng, we shall here give some account of the larch 


plantation of Athol and Dunkeld, trom the Transactions <j/ iAe Highland Societp, voL xL ] 
p. Sia It wpears that the late Duke of Athol planted 15,578 acres, which conUined S7,431,600 piancs. 
Of these 8,^.54$2 plants were larch. AU these were planted in the slit manner, aa by fkr the best It 

I. l._u _ . . ....... . ' . . . . 


I great fleiffht abovtf tlfb 


B oak timber of seventy.flwo 
^ being 


is stated in that paper that the larch will supply timber fit for ship-building, at a £ 

region of the oak ; and that, while a seventy- four.gun ship would require the oak L 

acres, it would not require more than the timbevof ten acres of larch ; the trees In both cases L . . „ 
sixty.eight years old. ^The larch in the neighbourhood of Dunkeld grows at the height of 1800 feet 
above the level of’tlie sea ;*the spruce at 1200: the Scotch pine at 700 ; and deciduous trees not higher 
than 500. Thd larch, in comparison with the Scotch pine, is found to produce three and three quarter 
times more timber, and tliai timber of seven times more value. The larch, also, being a deciduous tree, 
instead of injuring the pasture under it, improves it It is remarkable that the woolly aphis, which 
aflbeted the larch plantations in moat parts of ]^tland for a number of years about the brainning of the 


. . . . B of planting, 1 

flt for the building of the largest class or ships In his majesty's navy. It will have been thinned out 
to about 400 trees |ier acre. , Each tree will contain at the least fifty cubic feet, or one load of timber, 
which, at the low price of Is. per cubic foot, only ene half of its present value, will give lOOOf. per acre, 
or, in all, a sum of 6,500,000/. sterling. Besides this, there will have been a return of^L per acre from 
the thinnings, after deducting all expense of thinning, and the ongijpal outlay of planting. Further 
still, the land on which the larch is planted ^ no( worth above 9d. to Ir. per acre. After the thinnings 
of the first thirty years, the larch will make it worth at least 10s. aif acre, by the improvement of the 
pasturage, uixin which cattle can be kept summer and win^r. illighland Soc. Trans.^ v#1. iil p. 16S.) 

8Sf99. Soil for the larch. It is an error to suppme that the larch will thrive in all foils and in ill situ- 
ations. There are many kinds of soils in which it will not thrive, and ought not to be planted.* It has 
been found that, in scfls which have been turned up by the ulough, and which have borne white crojM, 
the larch cankers. It cankers in wet situations also. In soils resting on a wet tilly subsoil, it decays at 
the heart, after arriving at forty years of age. In situations where water stands.for a length of time 
about the roots, it becomes fogged, or covered with lichens. But in all rocky situations, and particularly 
those which are composed of mica slate, containing crystal of garnets, among the fissures and fragments 
of which they can push down their roots, larches thrive to admiration. The geognoitic character of the 
country ftom Dunkeld to Blair is primitive. At Blair is gneiss, at Dunkeld clay slate, and the inter- 
mediate space is occupied by mico-siate : they lie conformably to one another. '4 ^ 

880(1. Sttuaiion. Trie advantages resulting from planting mountain ground appear at first si^t, in the 
greater number of trees that may be supported on the acclivity of a mountain than on a surface equal t(% 
its base. Trees derive nourlshftient from the soil immediately around the place in which they are fixed ; . 
ai«l, as the superficies of that soil must, of course, be greater on an acclivity than on the base, a greater 
number of trees will be there supported. .Practically speaking, 100 trees, at six feet apart, can be planted 
on the hypothenusG of a right-angled triangle, whereas the base would only permit eighty at the same 
distance. Another and a great advantam derived from planting mountain ground is, that, on an acclivity, 
the trees expose a greater surface to the influence of the sun, and air, and rain, than they can do on a* 
level surface. That trees derive much nourishment ftom the air, through the instrumentality of their 
leaves, there is no doubt. The experiment of taking the bark ftom fifty standing larches, in May, 1814, 
at Dunkeld, did not prevent their vegetatiom and even forming wood for two years after. I'lA outside 
trees in a forest are always the strongest On an acclivity, they all possess the advantages of outside 
trees; and, at the same time, most of the shelter enjoyed by those in the interior.’* ^tphktnd foe, ^ 
Trans., vol. xi p. 185.) . 

88U1. Nurses were not used by the late duke in his larch plantation. The gardener. In the Duke's 
absence, planted some acres with a mixture of Scotch pine and larch ; but sq far were the former ftom 
nursing the latter, that at the end of seventeen years th^ had not attained'B height cxceediaf three feet ; * 
while Oie larches which they were intended to nurse wero from fifteen to twenty feet high. • 

8808. The growth qf the larch. Taking the average height of an average larch, of eight years ftom the 
seed, at eleven feet, it will be nearly accurate to allow sixteen inches af the annual g(;owth, till the tree 
is fifty yean old, and after that only ten inches per annum for twenty-two years longer ; as the length of 
the tree lessens in growth as the bulk of the wood increases. These data give a larch tree of seventy- 
two years of age a neigl^ of ninety-three feet four inches; a fair average, agreeing with actual experi- 
ment. The shoots of larches lieyond thirty-five years of age are heavier, though they are not so long* • 
as those of younger trees. I'bc larch, like the oak, puts forth two shoots every year, the on^ in spcing,o 
the other in autumn. The spring shoot has no lateral branches ; the autumnal shoot pushes out Uko 
the spring one; but, at the time this process is going on, the spring one is throwing out lateral branobtf 
whiim are firm (flid woody. 

88^ In regard to the growth qfthe girth, a larch tree, on an average, will acquire an inch In girth per * 
annum, till it be twenty-Xour yean old; and, ftom that time, till it has acquired the venerable ngp of 
eeventy.two yean, it will grow one inch and s quarter in girth every year ; thus : — 

In 24 years, it will be 2 ieet in girth, at 1 inch per annum. 

48 years more, 5 feet in girth, at inch per annum. , 

f In 78 years, it will be 7 feet 

8901 The larch begins to make wood at twenty-four years^of age. 

• At 50 yeare ojd tt wUl contain fi^ublc feet oftv/bod. 

60 — leditto more. 

^ • • 78 9 — IP ditto more. • , 

In all, 60 ditto, or one load of^eubio (bet, and JO (bet Bnont 

8305l TlwsqjresuUs correqAnd exactly with the quantities which the Ditte obtained at these respoBtlve 
ages, larqb appears to be on its greatest increase for timber fton-gfifty^even to seventy-two years old. 

A laroA contaimng flf\yRubic fe^ or one load of timber, is quite fit for naval purposes. At half that 
sisoUlffui^ble(br every, country purpose . s • * 
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8306. TAMuhe larch pUmtatibnc, The greet object of the Duke, hi planting the larch, ceema to hhre 
been to raise tirnbea for naval purpose^ { and, Ifnding that larches grow to a great size at only twelve feet 
^rt, he thinned accordingly. This distance gives ^ trees to the Scotch acre, or about one fifth of the 
SUOO original^ planted. ** The first thinning should consist of a li^ht one of aboiA one fifth of the whole, 
by removing oidy those trees that are oileast value or worthlesa After twentjhfour years ^,om the time 
of planting, the spines fall off the lowCr branohdi, which ar& of course, no longer useful to the soU below. 
From twenty to tnirty years old, then, the thinning is carried on so extensively, as to remove twb ds 
of that which was left vt^nding by the first thinning. In thinfiing, it Is necessary to observe that ml the 
strongest and heidthiest trees should be left, even if two or shree of them should be closex^together than 
twelve feet These small clumps happening to lignt on a favourable situation, they will thrive well, as 
the air has success to each tree, around two thirds of its ciiCumference. This thinning being delayed so 

the^rim thinned out will be valuable for a variety of purposes. One of thesetpurposes is the pro-^ 
fitsble use which may bo made of the bark. The last thlnnirfg should be given when the trees are from 
thirty to*thirty->five years old, which will leave Arom 380 to 400 trees iicr acre.” t «, 

8307. Fruning Me /arcA. Little or no pruning was used in the larch plantations at Duiikeld. The 380 
trees left In the acre, It is observed, ** will require a littk pruning and trimming of the lower branches, 
inor/er to give head room to the cattle, which are to browse on the grass below. The whole prunings 
and tninnliigs will cost about 51., and their produce will fetch about IS/., leaving a profit cin them of about 
7Lan acre.*’ {HKhland Soc. Trans., voL xi. p liX).) 

V 368 . Thin planting the larch is recommended by the late Duke of Athol, because it allows the lower 
bdtdches to extend to a greater size; and on these deimtid the thickness of the base of the trunk of the 
tree, and the strength of its routs. He therefore sclaom planted more than 2000, plants per acre, more 
espcciHlly in elevated r^ions. 

8i09. The process qf the thickening of the soil, and the improvement the pashtr* the larch, being very 

important in its results, it deserves to be particularly described. 'J'he lower and sirunger branches meet 
together in six or seven years afier planting, so as to form a complete matting over the ground. The air 
aim light being excluded by them, all pkints that are under them die At the same time, the annual 
deposit of leaves tVom them, by means of decomposition, forms, in the course of time, a soil of con. 
siderable depth. At the age of twenty. four, the larches lose the spines on the lower branenes altogether, 
and that Is tho^tural mark of their being ready to be removed by thinning, to a considerable extt'iit. 
On the air being readmitted by the removal of the trees, the surface of the new-made soil, wherever it 
has been ibrmeeb even among the rocks, becomes immediately covered with natural grasses, of which 
the /foicns mfillis and H. iiktus seem to predominate. Those grasses continue to grow, anil to thicken 
, into a sward by the annual top-dressing which tlicy reooive fTom a continued deposition of leaves. I'he 
’ improvement of file natural surface of the ground for pa&yturagc, by means of the larch, appears to be a 
property peculiar to this tree. This pasturage is quite capable of improving the condition of cattle either 
in winter or summer. c 

8310. IVilh regard to other trees tffkctine a change (fine ground, the following are the results of many 
experiments mw^e by the Duke on the subject* In oak copses, the value of the pasture is only 5s. or Gr. 
per acrcF for eight years only in every twcnty.four years, when the copse is cut down again. Under a 
Scotch hr plantation, the grass js not worth 6^. mure per acre than it was before it was planted. ' Under 
beech and spruce it is worth less than it w^y before ; but the spruce affords cxco/’cnt snclter to cattle, 
either ftoin the heat of summer or the cold of winter. Under ash the value may be 2$ or .'Is. per acre 
more than it was in its natural state. But under larch, where the ground was not worth Is. ;>er acre, 
the pasture is worth from 8s. to 10s. per acre, after the first thirty years, when nil the thinnings have 
been completed, and the trees left for naval purposes, at the rate uf about 400 to the acre, and twelve 
feet a)iart Nay, so impressetl was the Duke of the value of larch as ati improver of natural pasturage, 
that he makes a statement to show that the pasture alone, independent of the ship-timber on it, would 

increase the value of land, by increasing its annual rental, so that it itself would repay the whole outlay 

of fencing and planting, at five per cent compound interest, thus : — 

0 3000 acres of land in its natural state, not worth above Is. per acre, at 25 years’ purchase, jff s. d. 

Will give ‘ - 3,750 0 0 

Plants and planting, at 6s. per acre - 900 0 Hi 

24(X) rooils of fencing, at 5s per acre . fiOO 0 0 

Sundry expenses, at 3d. per acre - 37 10 0 


.£5,287 10 0 


which the land is fit 
ly of 0^. per acie per 

uuim, at twenty. five years’ purchase, yield i[it,5{)W. {JJlgMand Hoc. IYotis. voi. xi. p. ITO.) 

The,patae qf larch wood, exclusive of the value of the pasture under it, may be estimated in 
* this manner Suppose the plantations are thinned out by thirty years to what they are to stand for ship, 
timber; that is, to 400 trees per Scutch acre ; — suppose, after that period, the whole were cut down ut 
the following respective ages; the value of the whole, per acre, at the dift'erent periods, would be as 
« follows:— mt. 

400 trees 90 years old, at 2^ cubic feet each tree, = 1000 cubic feet, or 20 loads, at £ 

!«. 6 d. per fb<^ profit, = - - - . . 75 per acre. 

400 trees at years old, at 15 cubic feet each tree, = 6000 cubic feet, or 120 loads, 

< at Is. fid. per foot profit, = . - ...450 — 

400 trees at 59 years old, at 40 cubic feet each tree, = 16,000 cubic feet, or 320 loads, 
at 2s. fid: per foot profit, = - . . - 2000 — 

, 400 trees at 72 years old, 60 cubic feet each tree, = 24,000 cubic feet, or 4^ loads, 

c at 2s. per foot profit, = - .... 3000 — 

The average of these prices would be 1381/ 5s. per acre j so that lOOO/L per acre is not too high a calcu- 
UtioB of the value of the Duke’s larch plantations 


I 8312. On felting large trees qf larch, care must bo taken to use picntv of rope, and tl'take advat.tage 
of the direction of the wind; but a very windy day should be avoittpd. It was found, in digging the 
Scotch fir out by the roots from among the larch, that the ground was so' much shaken about the 
roots of the larch, as to endanger their stability : ever after, the fir was cut over by the ground. 


and used for ibVeral purpowes, and they appeared to be completely seasoned. Thi'y contained twenty- 
five cubic feet of wood each. Larch, tjrccs that had been only ten months cut down were built iQto a 
•teauuboat in the river Thames, but they had nd? been seasoned enough, as the planks above water, 
near the deck* shrunk a little. In this Case, however, the scantlings were made the Jiame os of oak, 
which wetirof too slight dlmcnsibns for la^b. L ® ' < 

8314. Uses efthe larch. These are very various. Larches have been grown by the Duke aa nurses 
to spruce fiii|t The thinnings rof larch plantations, ** which take place feom twenty to thirty yearz of 
their a^ tupply usenil matertds fw various purpose^. Posts and rails forrencing may Be mai^ either 
out iqrthe to^ or the trunks of young trees. While flr.,posts and rails last only obout five years, and 
are liimHnten after thqt ^rl(M, the ^ch|j;>osU stand for twenty years, ana 'never get womi^en. 
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But the trunks pf young trees ere pii^reWe for tl\is purpose to the topi, it they have lew sa»*«ooiS In 
1 S(j 7 the I^ke fenced a nUMery.gtound with young larch trees cut up the middle, tuade into a rading 
•iieven feet nigh. In three years after, the sawn side assumed a leaden* grey colour, and in 1817 the whole 
railing Was quite sound. Card) tops whioh bad Iain cut for four years, and were, of course, weft worn, 
were found usc&l in Ailing drains whore stoiicswero at « distance, and they continued sounif in them 
tor iqany years.* The larch %<is used for axles to different Jiinds u? ipiiils, from 1793 to 18U^ and up to 
1817 tpey lemtinuod quite sound, thouf{h cnnstatftly in water.. 

8315. For buUdingSy too, the larch is fouiid equally de&irable. In 1779, the Duke hivU the shooting.bnX 
in Gleiitill, called Forest Lodge, the Aoors and mints of which wor^ made of larch. Tho wood was under 
forty years old, and, as an experiment, some offhe deals Were cut up narrow, and others as broad as they 
%'ould be wrought In 1817 tivc narrow boardsg'ontinued quite close togetiier. After the b^lge was 
tl>|pwn over the Tay a^Dunkcld, the Duke altered the course of the great northern road tog^^iew, 
wmcli caused him to build a new t>ortcr's loclfw, stables, and oAites to Dunkeld House, near the new line 
of road. 'Flic whole wood-work of tliese building- nas executed with larch. They weie Anished itwlSlfl, * 
In lhl3, part of Athol Hoii* was burnt down, an', the repairs of wood, consisting of joists, Aoors, doors, 
and windows, were all made of larch. Thit, wood w^s so red in colour that it looked uke cedar. tSeveral 
, houses wore also repaired in the town of Dunkeld with larch. At Dunkeld i^l, and at Blair 170, larch 
tree.s hail been used by 1817 for building purposes. • * 

831 li “ The first attempt to use the larch for the put poses qf navtgalion was in the construction of fisliing^ 
cobles on the Tay in 1777. In 1809, 8491 cubic feet of larch timber were sent to Woolwwh dockyard s 
i he greatest quantity wliich was cmploywl was in the repair of the Sf rapt's store-ship, and the statOof it* » 
soundness was favourably roimrtcd on in 1817* Onejioani of it was put into the large feigate Hib^ltet in 
1813, after It had lain six years in the doekyaid. The next trial of Inrch in shipbuikliim was in tli* Sir 
Simon Clerk, merchant vessel, of .375 tons register, built by Messrs. Symes and Co. or Leith, in ISlO. 
They got eleven t^ees, containing Ibdii cubic feet, and they were formed into the Arst four or Ave plapkii. 
of three ineheJ and a ha'f in tliickncss, on the bottom of the vessel from the keel upwards. This vessel 
was soon aftcrw.iril^ taken by tlic Americans, and no account could therefore be got regaling tho 
durability of tlie limber.” 

8 J1 i. The clasttcity^ dmahtlity^ sftettpl/i, and resilience of larch temher^ relative^ to oak and Baltic fir^ 
has been determined by cxiieriment. The details, in a tabular form, will be found in the article quoted ; 
and tho following .ire the general results : — The Uig.i timber and American white pine are ubwt one Afth 
jiart loss strong than the Uich. 'J'ho larch ts superior to the o.Tk in stilllioss, in strength, and in resilience, 
or the power of ic<sistiiig a body In motion ; and it is inferior to Menicl or Riga timber in stiApess only. 
The larch tree, while growing, may be uprooted by wind, but it seldom lircaks over by the stem, either by 
w'lnd, or a weight of snow lodging on its upper hraaehes. The durability of the timber, in^very stage of 
its giowth, IS supeiior to every other, even to oak 'itself. When speaking of all the above proiicrties M 
bclungiiig to the larch, it is alwav« to be understood to be grown in an alpiifo region on dry soil. In low 
rich soils I ho wood is of a very inferior eharackS*. • , • 

8318. The larse roots of larch ireet^fitjur slup timber may be used as knees ; and this was Arst done at 
Loitii in 1811. These roots have been usi‘d for the same pur^ise on various orcasloiis since That time- 
8>1‘>. Thg larrh has been hied for maUs ; but, the vessels which weie fitted up withqiiAn havinf^iurt 
the Tay, it is uncertain how tar laich timber will aixswer for that purposes It was the Duke's practice 
" to plant spiuce in all tlA wxt parts of the ground, which he pfiinted to the amount of about one tenth, 
exfiressly for tiic purpose of raising masts and spars, for which he conceived the spruce peculiarly well 
adapted, ” • 

8Ji?0. The larch ns piles. Two hundred and twenty-three trees, forty.t wo years old, were converted 
into piles, and driven into the livci 'i hames in the (lont of the woiks of the Woolwich dockyard in the 
year 1810. A report on their state was made in 1817, when they weie found to be as fresh as when timy 
wore driven in. It is imposMble to ]ieruso this paper without being strongly impressed w^fh the patriotic 
vic'wc entertained by John, the scroiul Duke ot Athol. I.iving in a (leriod when thecounuy was iiH^oIvcd 
111 a war with almost all other eountrics, he dreaded, in common with other patriots and statesmen, a 
scarcity of timber At for naval ppipnses, and he eoiiteinplnfed the idea ot planting so extensively as to * 
provide against this Hoarcityfor cuntunos to come In all his plcUis and operations we tee little or 
notldlig ot the merely scHish onnoiple at work j his great object was to provide a regular yearly supply 
of ship timber, llie commencement of which supply could not take place till many years after he was 
dead. The following table show'.s the Duke’s own calculation of the supply which would be afforded by 
the woods of Athol, from 1832 to JWi • 

13 years cutting from 1832 to 1814 will give 1,2.70 loads annually from SO acres. 

10 — 1844 - 1854 — 8,000 — SOO . 

8 • — 1854 - 1803 — 18,IK)0 — 650 

8 — 1863 - 1870 — 5(MX)0 — • 10.50 » ^ 

1& — 1870 - 1886 — 52,000 — !XW • * 

18 — 1886 - 1904 r- 120,0(0 — £000 


8321. The retatfve duration of timber has been thus determined by M. IlarBg, an eminent German 
professor of forestry. Small posUof lime tree, black American birch, alder., and trembling ^plar, In- 
serted in the soil, decayed in three years ; the common willow, hoi-serjiestnut and the platanl\^ In ftnir 
years ; the purple beech and the common birch in Ave years : the elm, the hornbeam, the ash, and the 
Lombardy poplar, in seven years ; the acacia, the oak, the %otch pine, tho Weymouth pine, and the 
spruce Ar, at the end of seven yearn were only decayed a little to the deidlT of a quarter Af an inch ; the . 
larch, the common juniper, the Virginian juniper, ami the arbor vltw, were, at the end of the same 
period, untouched by dccu^ Tiiin boards of tlie same woods decayed in the following order ; pigtanus^ 
Jiorsecnestnut, lime tree, *plar, birch, purple beech, hornbeam, alder, ash, the maple, the spruce Ar, , 
the Scotch pine, elm, the Weymouth nine, the acacia, the oak, and the larch. {L*A^on<me. tom. i. g 

J >. 315.) It thus appears that ttie'larch, whether as posts with the bark on, or sawn up into boaros, is by 
ar the most durable of our timber trees. a 

8322.^4138. Machmny and utensUs necessary for a'der making. In the Encycloperdia ofCoifagCt 
Farm, md Villa Archilceture thia subject is treated at much greater length ; and not only all necessary 
plans, elevations, and sections arc givgn, but detailed spcciAcations for the execution of the work, and 
detailed estimates of thi cost’of cverj' part. 

8323. — 4267. The frement-drain system. The great Importance of thorough drainage, and deep 
ploughing, has lately been placed In a striking point of view, by James Smith, Esq. of Deanston, in Stirling- ' 
shire, in an article qonttdncd lu a qftke Exhibition qf AgrtcuUural Productions^ &§., published, in 

1832, by Messrs. Dratnmond, seedsmen, of Stirling. Mr. Smith observes, ** that the practical drainers of 
the old school cannot lefhow a Aekl should be drained, unless by deep cross drains, to eut offthe springs. 
Tho portjkin of land, however, weUed by water springiM ftoA be1o% Jiears but a very small prt^rtion 
to that which is In a wot state firom the refenft'on of theater which falls upon the surface in the state 
of rain ; and a vast extent of th^rahle land of Scotland and Engidnd, generally esteemed dry, Js yet so 
far Injurtgl By the tardy and impA-fect escape of tlie wgler, espenially In whiter, and during tong periods 
of wet weather in summer, that the working of it Is often di Aicultlmd precarious ; and its fertility to mvu h 
below wl»t vould uaiformly exist under a state of thorough dryness. A system of ^alnage, cherefeee, 
generally appHciMe, and effectffig complete and utiiftorra dryness, is of utpmst imimtance to the agrl- 

oultoral iiiZerefts, and, them, to oR the otper inters of the coAntry. By tlic systcia here reeonu 

* . ■ . 4 S M • • 
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mended, thU is attained, wi|iUt the expense is moderate, and thp permanency greater than on any other 
■ystein yet known. The drains, as applied in the carsc, have been named we^e drains^ from their 
form, and being iiyed witli wedges or keys to preserve the opening in their bottoms. They are sometime 
called drmW, fVom their being placed under the watcsfiirrows of theridges; but these terms give 
no expo^tion of the principle upon which the effect of this mode of draining depeDi)s.^The principle of 
the system^s, thf providing freqtifiilH o^oriatnttiei for the xvaler rising frdtn below ^ or jmlmg on l^e sur~ 
face, to puss freely and completely offi and, therefoCi, the most appropriate appellation «for if; is the 
Jirequenhdrain sys^m.** , « 

8i24. Main draino. In proceeding to apply tliis svstem of drainage to land, the first object is to obtain 
a sufficient fall, or level, as it Is commonly termed, for amain drain to receive the watS* Hewing from the 
various smaller or ordinary drains. This drain shoul44>e directed along the bottom of thg chief hollotv 
or v.4le^)f the grounds, whore the whole or greater portion of the drains can bcJed.into it If any l^ser 
hollows occur in the extent of surface, they must also have their proportional mains or leadcra 'I'he 
botl«m of the main should be nt least three feet; and, if possible, three feet and a half or four feet under 
the bui-racc where it passes along ; and it should have throughout as unifutm a fall as thlf nature of the 
ground will admit It should be flagged at the bot|pm ; or, where flagstones are expensive, built as an 
inverted arch, to prevent the possibility of rain, &c. wadiing away the earth under the side building. The * 
d.inensloiis necessary will depend on the fall or declivity, and the area of land from which the drain has 
t.) receive water. With a fall in no place less than 100 yards, a drain ten inches widc,*and eighteen inches 
<J.ccp, will rorcivo the rain water from KX) acres. It is of gieat importance to make the openings of such 
siraius narrow and high ; as they will thus rctpiirc smaller bottoms and covers, and be less liable to give 
way ; the current of water being also more confined^ mud and hi.i..l will be less apt to settle in the bottom. 
J.iCt,the sides bo smoothly and securely built with flat stones, either with or without mortar; and let strong 
Hat cover.s lie placed over the drain ; or, wheie such are not to ho found, n rough Simple arch, with thin 
fctoni\s and mortar, may be built, packing the haunches of the arch well up it- >he sidgs of the cuts with 
eart h beaten in firmly. Whore lesser hollows occur, crossing the HcUIh, it is nccessai v to cuftnilnnains along 
thtor bottoms, about three foot or three and a half feet deep, and htLving openings of suitable dimensions 
formed by stone couples (two flat stones placed together at the top and apait at the bottom, like the two 
sulef of a triangle), or with drain tiles: or, where a very large flow of water has to be provided for, with 
inverted tiles, and covering tiles placed above the bottom one, or with larger tiles made on purpose. 

H iTi. Sxe^tmn drains. There should be a cross subniam at the bottom of every field or stretch of drains, 
to receive the water from all the parallel drains ; and such snbmain dram should always bo cut six inches 
di’eper than the drains running into it, that the water may have a free drop, which will iircveiit the 
lodgment of mud or sand at their Junctions or mouths. Open cuts or flitches, either as mains or sub. 
inaiii'i, slioul^, never, except from necessity, be acl opted, being apt to get filled with mud and gra.ss, by 
whiels the water is thmwn back into the drains, and ollen chokes them ; besides, the loss of land, anno>- 
anee m ploughing, constant expense of cleaning, and umsightly appearance ot such drains, arc serious 
•ubioctioiH. . • * 

83'(). Parallel or freniienl drams Having thus provided a mam drain, with subm.iiiis flowing into it, 
mal/ers are®urcpared for setting off and Vor executing parallel or fiequent diains in the field These 
drapis can bo rftecuted at any season when the weather will penint; but .spring and summer are most 
suitable lor the work It istbest to execute the drains whi n the held is in grass, u$ they can theii be cut 
in all kinds of weather, and in a more cfc'anly manner <• 

8‘W7 In setting out the drams, the first object for consideration is, the nature of the subsoil : if it con- 
sists of a still stnfng cl.iy, or a dead s.mdy elav, then the disiance fiom diain to diam should not excied 
from ten to fifteen feet ; but if there is a lighter and moic porous .subsoil, .i distance of from cigliteen lo 
twenty. four feet will be close enough. When the rulges of the field have been formcily much raised, it 
suits very well to run a dram up ovoiy furrow, which Saves some depth of cutting. At wliatever distances 
the drains are#v'‘'“’‘'^i paiallel to the ndges, which is commonly in the steepest de- 

sccnt.<‘ They should always, be run quite paiallel to each other, and at regular distances, and should be 
cairied throughout the whole field withont icfeienee to the wcl or Arif appeal auce oj portions <f the Jit Id j 
as uniform and complere drynosa is the object, and land, which may be. considered di> in its natural state, 
will allow V^et when compared with properly drained land. A three-foet drain slioiild be earned along 
the ends of these drains at the top of the field, and at a distance of about nine feet from the ?ene^ 
especially il it is a lietige fence Such a dniin is necessary for the growth of the hedge , but if marie 
nearer than nine feet, the roots are apt to get into the diam, and choke it up by degrees. It is of import- 
ance to be accurate*!! setting out the drains as describcil, as it secures uniformity of dryness, and in all 
future operation.H, or at any time, it is easy to ascertain the line of any drain. 

83128 Excavation. The lines of drains having been marked off in the field, the drainer begins by cut- 
ting V ith a spaile on a line; then removing the first layer to the depth of a spitfril of about thiiteeii or 
fourteen inclies wide all along, another follows with a narrower and tapering siiade, nufde for the pur|M).se, 
tjaking outfiiiother layer ; and, when picking becomes necessary, a third man follows with a nick ; and a 
fourth VTith a large scoop shovel to cast out the earth, and a smaller scoop shovel is used to clean out the 
bottom, which should be cut as narrow .is will allow the last diaincr a footing, generally about three or 
four inches. From two to two feet and a half from the surface arc the best depths for such drains ; the 
latter always to be preferred. The bottom should be cut as straight and uniform as possible, so that the 
water ml^'flow freely along at all places, and it is better to cut a little deeper when there is any sudden rise 
of the sfl-rfacu than to follow it; aftd where sudden hollows occur, the cutting may, on the same principle, 
be less deej> ; attention to this also admits of after straightening or levelling of the surface, without inlury 
to the drains. »Tho workmen, in cutting, should throw the tarth to the right and left from each alter, 
nate dram, as that allows the plough to go regularly and fblly occupied boutings (a Scotch term for a 
potation or traverse of the plough) in filling in the eartu, whilst each alternate ndge orajNiee is left tor 
getting in the stones free from the earth thrown out #. 

^3:29. Filling, Tlie stones may either be laid down at interval.^, by the sides of the drains, to be there 
broken ; or, being broken in masses at some con enient spot, can be brought by the carts, ready to bo 
filled in. No pikit pf any drain should, if possible, be filled in, till the whole line is cut out and inspected, 
but the sooner dtafoa are filled, after having been cut, the better. Sometimes, when there is much tendency 
of the aidos to fall in, it becomes necessary to fill in going along. Cutting at the cAd of 8umu|yr, when 
there Is little water in the soil, or in a dry season, saves much of this. Ill soft or sandy bottoms, by cutting 
the drains to half the depth in the first instance, and allowing theiVi to remain in this state until the water 
hnt drained fmm the upper stratum of the soil, the lower nart may be cut out with more siffety from 
Ihlliiig tn. stones cov'enng the drains should not be filled in nearer to the surface than eighteen 
inches, leaviii*4xteen Inches free for deep ploughing. 

CbtMsrnig the stones. I'he upper surface of the stones having bben made straight and uniform, the 
ehpij^ be neatly and closely covered with thin turfs, cut from the ailjoiping surface, or brought 
from somP jultpble place. Strict attention to the correct execution of this operation is of the greatest 
Importanotj opmaiiy drains are rifiiied at oncep from the runmag jntof the loose earth: Thlc&fturfr are 
obj^tionable, from the difficulty of getting them to fit close. Straw, rushes, broom, whin, and other like 
materif^ are fory objectionable, a^rdlng no certain or uniform seciCdty, and forfiiiuifa n^ceptacle for 
yeri^ Peat may be used to odvantafo. Wheit the deepest ploughing has been executed, there should 
alwaya fmnkin a Arm cri^t of earth undisturbed over the stones of the drain ; and no surface water 
mould ever havefreepss tothe free way of a drain by any direct opeiilh|t but should fi{jd 16 way^Jiy per- 
colktioh 4r filtration, thnmgh tie subsoil, and shhuld always enter by the sides of the 4rai^ Tor this 

1 , ^ * *. 
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purpose, it may be of advantage to tredd or boat down closed the first twS Inches of soil put over the 
aurf, ill ordbr to form the }>ermancnt crust . ^ * 

83.)l. The cost of executiife such dynitts varies, of course, according to circumstances ; the cutting cost 
(in 1832) from Is. 6d. to Hs.w. per rood of thirty.sia yards, according to the hardness of ttic sul^oil ; ttie 


.a of the earth over the stones with the plougfi will cost al>oujl Id , r Vend, The wJwiie cosL per rood, of 
common drains, nfay be taken at 4.r. 8d., or, inclldlng a c(^rge to c.yver proportion of main drams, Ar. 

• 8.^2. Thcfoilowtng talde exhibits the cost peP^-otch acre of drainmg in tins method, at various dis- 
tui^es betwAn the dr^ns; and as this raetlioaof draining forms a pcimaiient noiiruvemi^ of the 
lanli, it is prcsumed'the proprietor should defray iiart of tlie expense. The table is coiiatructHl to’show 
how much’ll will cost the landlord in money toflo the cutting, carrying, and ^when necessary) break uig of < 
Slones, filling «i, and turfing^ and how much Uie h rsc-work, ^tc., winch can be performed by the teiiaiit, 
will cost, charged at the ordinary rates: — 


Sulisoils to which the Blstonces 
are aiiplicable.. 

Distance 
between the 
Drnint in 
Feet. 

lioodi per 
Aerw 

CiiM per 
H(xkI 

to l.andlord. 

Tost per 
A<.io 

to Landlord. 

Cost pet 
Hood 

to Farmer. 

Cost per 
Aere 

to KurinerS 

A 

Total r«Kt 
ptir Aciv. J 




a. ti. 

£ s. 

d. 

S. d. 

£‘ s 

«/. 

£' S. 

d. 

For stiff clay subsoil 

,10 

48 

3 4* 

8 0 

0 

1 8 

1 0 

0 

12 0 

•0 


It 

4;| 

— 

7 r> 

10 


3 12 11 

10 19 

9 

, • 

12 

40 

— 

6 13 

4 



3 6 

8 

10 0 

0 


1-3 . 

.37 

— 

(> 3 

4 


3 1 

8 

9 5 

0 


14 

34i 

_ 

5 14 

5 

_ 

2 17 

3 

8 11 

0 

Sandy clay 

1j 

32 


5 6 

8 


2 13 

4 

H 0 

0 


16 

.•10 

.... 

5 0 

0 

— 

2 10 

0 

7 10 

0 


17 

£84 

— 

4 11 

2 


2 7 

1 

*7 1 

3 


18 

2(>| 

— 

4 9 

2 


2 4 

7 

6 1.1 

9 


in 

25{ 

— 

4 4 

f> 

_ 

2 2 

3 

6 6 

8 


20 

24 


4 0 

0 

... 

2 0 

0 

G 0 

0 

Free strong bottom 

21 

23 

. ^ 

3 16 

8 


1 18 

t 

5 15 

0 


22 

214 

♦ 

3 12 

6 


1 IG 


5 8 

9 


2.1 

204 


3 9 

2 


1 14 

7 

5 3 

U 


24 

20 • 

— 

3 G 

8 

_ 

1 13 

4 

3 0 

0 


23 

1!>4 


3 4 

2 

■ 

1 12 

1 

4 16 

3 


26 

J8} 

— 

•3 1 

8 



1 10 10 < 

4 12 



27 

17| 

— 

2 1.9 

0 

_ 

1 % 

? 

4 8 

•9 

• 

28 

17 

— 

2 16 

8 

-w 

1 8 

4 

4 5 

•0 

a 

20 

16$ 

— 

2i7 

0 


1 7 

G 

4 2 

G 

More open bottom 

.‘10 

J6 

— 

2 1.3 

4 



1 (i 

8 

4 0 

0 


31 

I'll 


2 11 

8 

_ 

I .5 10 

3 17 

6 


32 

15 


2 10 

0 

_ 

1 5 

0 

14 1.5 

0 


33 

14J 


2 8 

4 

, 1 . 

1 4 

2 

3 12 

6 


34 1 

14 


2 G 

8 


1 3 

4 

; 3 10 

0 

Irregular beds of gravel 











nr sand, and irrcgu. 








• 

# 


larly open rocky stiati* 

1 










ficutions 

.35 


— 

2 r> 

10 

__ 

1 2 11 

' 3 8 

(f 


.3(> * 

' J3i 


2 4 

5 


1 2 

3 

3 G 

8 

9 

;i7 

1‘3 


2 3 

4 



1 1 

8 

3 a 

0 


•38 

12: 

_ 

2 2 

G 

.... 

1 1 

3 

3 3 

9 


30 

12i 


2 1 

1 

— 

1 0 

7 

3 1 

8 


40 

12 

— 

2 0 

0 

— 

-iJ 

0 

.i 0 

0 


ti-SSS. Rcninrhs. In rases where time or capital are wanting to complete ttte drainage, each alternate 
drain may be executed in the first instance \ and the remainder can be done the next tune the field is lo 
be broken up. After the drainage has been completed, a crop of ojits may be taken from the field ; and 
immediately after tli.it crop is off the giound, the field should be gone thurouglily’over wiihighe subsoil^ 

plrni^h, crossing the line of drains at light angles. « * * 

8.!34. The subsoil plough ha.s been constructed on principles appearing the best fitteil to break up the 
subsoil completely to a depth sufiicient fur most thorough cultivation, say fourteen to sixteen inches, al* 
lowing the active soil still to remain on the surface; to be of the easiest possible draught, in wference 
to the depth of furrow and firmness of the subsoil ; and to have strength and massive weight stiRcient (o 
penetrate the hardest stratum, to resist the shocks firom fast stones, .Aid lo throw out all stoii&s under 
200 lbs in weight. All this has been accomplished, artd practically proveil, over an extent of at least 200 
acres of various soils This plough requires four good horses, an active ploughman, and a lad tu drive the 
horses and pianngc them at the turnings. Six horses, yoked three and three abreast, may he necessary 
ill some very stiff or sto.iy soils. A common plough drawn by a pair, goes before the subsoil plough^ 
throwing out a large open furrow of the active soil. The subsoil plough tullowing, stirs up thorougtily 
and breaks the bottom, when the next furrow of the active soil is thrown over it; the stoiies brought to 
the surface by the subsoil pluiigb being thrown aside, on the ploughed part of the land, by u boy<or lad ; 
and so on, till the whole field is gone over The boy should c.irry a b.'tg of wooden piilii, that he may mark 
the site of the largo fiist stones which the plough cannot throw out, and wliicdi must afterwards be dug 
out with<||he pick, aAl, perhaps, bUsted. This large plough is a sort of horsc-piek, breaking up without 
raising to the surface the subsoil. Ulianncis arc thus regularly formed for the water to flow ftoro all parts 
towards the drains. The^tmospheric aft being aUo by this means ffcely admitted to the subsoil, the most 
sterile and obdurate clay becomes gradually ameliorated, and the common plough may ever after be brought 
to a depth of from fourteen to sixteen inches without obstruction; and with the iiowcr of three horses 
yoked abreast, and managed with ea.se by the ploughman, without any person to driva ^y being thus 
yoked together, andticar the point of resistance, the horses have great power; and, the fbrrow turned 
over being broad in propirtion, nearly as much ground will be gone over in a day, as with a plough and 
a half drawn by a pair of horses. The cost of subsoil ploughing an acre may be estimated at 30s , being 
one sixti^of what' a sim^ar depth would* cost with the spaiic ; and, li^ the wliole, as effectually done. 

A subsoil plough with apparatus cost, in 1802, ftom 7/. to 


nine to twelvhtibys per acre of #hcat, and from eight to twelve of barley ; the hay antf pasture follbwiri); 
being also fjpty^ne. When fields have bi'en thus difrd.and worked, is reenniTnondcd to plough them 
abnlltimes withoutsridges,Wr water furrow i, preSeningone uniform sheet of soil over the whole field. 

■ • . • • ‘4 S *. • ' 
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Bjr thii means every superficial inch is ailofred to be productive I'here is no carrying away of the surface 
by acciimuUied ci^rcnts of water, and the water falling as rain, is left to [lercolate through the soil 
where it falls, thereby uniformly enriching the whole extent ,lhero is a powgrAil prticess of nature muoh 
focihtateiA by complete clraining and deep wf rkiiig, viz , the constant circulation of ah to and fiom tho 
bottom ol flic soil, produced by t^^constaatly varying relative teraperatuees of the atmosphere imd the 
earth When heavy ram falls, the air is. oimpletely Impelled from the interstices of the bo)L th* water 
taking its place Ai>Of when the ram has ceased to fill, t(ic water gradually subsides to the Im efof tho 
drains, or, at all events, to the level of the In^ttoin of the^ubhoil that has been moved the plough, ind 
fresh air takes its place throughout the soil ^ thereby vromoting drubly a chcmical*aLtion vastly ton. 
dtuivc^ the decomposition of the soil and the mini^it Loiitaiiis, and, of course, to the nourisliinint 
of pl^flky^When latm is uniformly and I'omi lotcly dry and dtep in the soil, it more eiHiily wrou^t, 
it can be wrought at any time when it dots not rain , it comes to a state proper for sowing earli(.r,^iid 
mor^uniformly , a tirLumstancc of great importance in our climate it afmrds a wide and uninterrupted 
range for the roots of plints , it resists the evil effei ts of long droughts, as vikll as of lung p nous of wet , 
it never honeycombs, as it is called, it seldom throp's out plants of anv kind in fliosts it never sufTiis 
from the treading ot cattle iii removing the f,reen irop, for, although ap^iarently puddled or poached on ^ 

c ■urfaco, yet, being dry below, a single ploughing restores thi «oil to a proper tilth , and it gives an 
earlier han est, and dffbrds a dry bed (or cattle whe n in pastuie In the cunelusiuii ot 1ms article, Mr Smith 
f gbserves, thaf the subject of thorough uiuUr-drtinint„andof dcepplt iif,hing, is one of 90 much initKirtanre, 

^ and so extensive 111 its parts that volumi s ni ght be written on it to the advantage of the country (fie- 
fiot t of Drummond s Agrn t Itui ctl Fxhil itlm ) 

8.1^ti — 4205 Plug or clay draimng is performed*^ chiefly 111 pistuK I mil, b^ first digging nut a drun 
from eighteen inches to two feet ike]i, two incllis widt at the bottom, and^abont one I uit wi le at the toi) 

In the bottom of this drain is pi iccd what is called the suUr, or plug, whieii 1 ly be two or three ftet in 
length, one ineii and three quarters wide at the bottrm, ami lour inches wide at (1 e t6p lo one end of 
this plug is attached a (ham, about two feet in length, whiih is eepneetctl witii a lc\er for drawing the 
plug forward The dram being dug nut, and the )ilug beini, put m its bottom, the exrav ited el ly is then 
firmly rammed over it , when this is done, the plug is moved forward by means of the k ver, and the same 
o})rratlon of ramming is repcatid till the whole length of dram is filled in Ihe dram is eompleted by 
replacing surface turf as it was before the dram was dug out This mode of draiiimg is dcseriberl in 
the (Juart Journ qf Agr , vol iv p 501 , by W J !• lans, Lsq , who says “ that he h is cxei uted in this 
manner, during three years, more than 400 miles of eliy drams, to his entire satist letion ’ “ Pastuie 

land,' he says, “which had been before deluged by surface water, has undergone 11 entire change ot 
character “ implement, Jig li^Jb , is used 111 clbafing out the bottom ot these drams, 1237 is 
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u teclion of a dram made and filled up Fig 1236 is the bit or graAiiig iron , a is the width of the bottom, one 
iiieh and three quarters 5, the side bit, length of cut six inches, c is the width of the biek of the side 
lilt, worked out of the iniin bit, whii h must be of the best tempi red steel, four inehcs and i halt , d is the 
length ot the main bit in m the step to the bottom, one foot six iiielus, das the 
treading stip, and f, the himlle, whieli is ibout the length of a common spade 
handle 1 ig 1237 is n section of i m tin drun, two feet deep, filled up agmi , o 
is the waterway kll open, eight inches and a halt high, p is the lamintd 
cliy iboie the suter or plug, nine inches deep, and 91s the returned turf, 
wim the grassy side uppermost, six indies and a halt thiek {Quart Jour 
Agr , vol iv p W J ) 

8 37 — 4j20 J wbankments An essay will be found in4he Highland Soc 
Tians (vol viii p *>7} 111 which are enumerated all the books, or articles, 




’1237 A 



which have ijpeared on the subject in ihe Fnglisli Imgiiage up' to 1828, the 

' 'I viiu p *11 } will 


period at which the essay was. written In the same work (vol 1 
be found a section and description o{ an embankment formed by rows or piles, 
. 9 filled in between by furze, and employed to direct the course of a river 

R338 —4380 Iineation. An excellont practical work on this subject, and on draining, Stephent t 
PracttLol Imaator and Drainer^ has reached a second edition since the publication of this Lncjclopsedia 
Anv thine new in such a work was not to be exiieUed , but, being entirely of a practical nature, ind by 
a nracticid man it may saftely be recommended as one of the bust books on the subject. 

8^ —4406. 'siwtcs truvA^t valvit Jor embankments are now made of cast iron, on an improved 
orineiDle and when properly fixed in by a mass of mnooiiry and cement, thev are found to retain the 
Water of a pond, and admit it at pleasure, with as much accuracy and ease as { brass cock does the coiitciits 

*S85^iIr/esia« wells, or those produced by boring, aie so named from their having been first 
used In the neighbourhood of Artes in I ranee Upon a review of the appearances observed in these 
wells It Is <ial& CMdent that they must always succeed where an Inclined stratum of a fissured or 
porous limestone, or other porous stone, is included between two waterproof beds s^tlay, on^of which 
sets a limit to the sinking of the water downwards, and the other prevents it from rising above tne surface. 
The existence of such a cover is ci meed by all boring works A -waterprogf stratum of clay must always 
‘ ■ ■ ' before reaching the spring witer and it miy easily be conceived that the undermost layer 

^ Although, for the must part, some thinner strata of limestone supply its place, yet 

. . .V * in nvAmfiMM wk ink orn Tnif/.k innrn nirniuvnn. nn 
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tho Strata wMtah conduct the water, always contain it m crevices, which are much more numerous on 
the Efface than In the centre of the be^ds Ihua there is a demenatration, asein a boring work at 


Eveti In schistose mountains, iCwbM not be alvisablo to unk thw well^becausc, it water vwre found 
Sere It would be very easily impregnated with sulphuretted hydrogen, from Ike abundance of pyrites 
SciinfuR in th^ slriia, and thus be unfitted for many uses Limei^ne, on the comtrary.^hich is vay 
insoiuble, experientc teaches us, yiellh a very j^are water Ihese o&ervaiions especially re*ate to tho 

^‘3^1 dmrkis, Wiere water has been bored for, show a simiar gepgnostlc ^st^itutlra to the 

PMde CaSw M^frnteiVin Massnei du , nolicea thk with Boston in 
America. And bheerncss In England London (wncre many sugar-won' s^ distiWorids, mid brewiscpes 
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have, for a long time, been principally supplied with water Amm Artcvian wells) lies in the middle of « 
Basm-shapctl hollow, the fundamental rock of which is a luuesione belonging to the cnalk formation ; 
which also forms the heights in the vicinity and which is covered with clay, though It times not iminc- 


workmen have scarcely time to escape. Here tlm plastic clajiisecni^ t-i be either the eondurtiiig medium 
or the reservoir of the water yielded by the chJk. PariAis known to be situated in a district whose 
geognostic r<))ations arc almost identical with t^e of London, and tJiercfore we cannot wondeKtl^t 
thoip, as well as in mar^ other parts of the north and east of France, Aitesian well^ may cvcrv^)em.be 
sunk; nor. can we doubt of the extension ot ^liis very useful dibcovery. {Jameson's PhiL^ourti far 

Jaltfy ^ s • 

8312. We rmat not, kouteve)\ expect to he ahU to smk Aitesian wells in every description of country ^ as 
has been thoughtlessly asserted. On the c»ne hand,^he nature ot the ground sometimes absolutely prt- 
• vents It, asm granite districts; and, on the other hand, it is possible that a pcrioration, if mule loo near 
a bored well atlbrding water, may nut yield any , should the hitter, tor example, be fed by a aubterraneaw 
current, in place of being supplied by a sheet of water; or should the piTloration be mute upon tlio 
extrt'inity of a basm with inehnod strata,* resting upon a torinalion of a very dilfewiiit naturti. 
M. banner’s Manuel du Fontamersomltrui contains all that can be dcsireil on the subject of boring these 
wells. {Ibid) . 

8343. General ohservattdns on Artesian wells. Great subterranean sheets of water exist at various 
depths. Tliesc sheets are more commonly met with 111 the plane ol buper|iositioii of stiata of dillerent 
forin.itioiis. Then, however, frequently occur at various heights in the great maases ot eaith ; such as 
those of clay, tlialk, and even marine limestone containing centhia, wJien the.se masses are entire, and of 
great thickness. According to the sloiie, the undulations, or iJic declivities which aie presented by the 
plane of superjinsilton ot the permeable deports in whicli the water.4 flow between im|)crmeable strata, 
these great sheets ot water are met with at all depths ; but it is iinpos.sible to lay down any constant rule 
with respect to them. {Ibid.) 

8lH4 In m drr that these venters may be capable of asceiulingt it is necessary that the fonna'igpns among 
which they occur be entire, in the state in which they were onginally dcpositcil ; and that they be not 
intersected by large valleys, or (rlcep ravines, through which the waters would tind a free and uosy 
exit. ^ 

834.5. It vfovld be in vain to search for spihtgs hi%tleposits wbteh^ at tut great distauec fioni the place of 
ho! mgt are intersected by deep ralh i/s, or when tlic^fornuit>uns arc internally crooked, tilled with tortuous 
sojiarutionB, and greatly disturbed, whether by the contr.iction attimding tise desiccation ol the mass, of 
by internal shocks, .swellings, or earthquakes ; o», lastly, w lien these Nej'tpman lorniatious, such as p]a.stic. 
clay, chalk, oolite, and shelUhnicstone, are raised up, and present pieeipices at the surface. In such 
localities, we need not expect 8ucce.ss in boring for springs, uifless by peiictiating deeply intif the uiaas of 
the chalk, pi search of the sheets of water in its lower part ; or even by traveising it uiitAelv, iii order 
(0 loine upon those in the clays, oolites, and shelMimestones ; or, lastly, unltgsby penetrating deeply Tnto 
the latter, w’heii they hapjAn tube raised to the surtacc, and to pAiseut cbll's, or are intersected by valleys 
of greater or less depth. 

8.ik) In a count! y composed of elevated plainsy if, in jilace of boring to llie neccssarv*depths for reach, 
ing the different w'ater-sheeth which are cmnmonly the iiu)st.ibundant, and, at thesame time, those which 
rise higlusst, the boiing is stopped at higher levels, less dist.nit from the surface, if is more than 
probable tliiit the asccmiing waters will stop more or less beneath the suifaceot the ground, accord, 
ing to the depth of the borings. Whoti this occui.s, wc ought to be fir from considering uie mieralion as 
having failed; because in this case the water docs not rise above the siirlaee, and in niosr inslancc.s, 
according to the localities an<l the nature of (he ground, steps may bo taken to remedy the ijcfl~ 
cicney. Thu.s, (or example, when. the water of a boring only rises to within a certain number ot yards 
fVoiii the sill face, but in sumcicnt quantity, it might be conducted from the point to which it reaches, by 
a sniJil gallery, into some neighbouring well, or into one dug on purpose ; and there might thus be pro- 
duced a kind of artificial fall, which might lie employed to make the water ascend to the surface nf the 
ground, and even beyond it, by cmplojmg for this purpose either the hydiaulu. ram (bi'ber hydraulique), 
which would always give a third ot the volume of water, or a wheel, which might bf{ pl.aced at the point 
of the fall, and which, working a pump suitably placed, might raise the third, or perhaps even the half, 
of the volume of water ; or, in short, any other hydraulic maehnie o( the kind. Ihit these means would 
be practicable, only in so far as the wells into which the waters sliuiild be precipiUicd, might not allow 
them to run off into strata of permeable deposits. ' 

K>47. Circumstances ivhtch it is ncccssm y to examine and appreciate Inf ore revolving up^ hot ing ly 
well It is necessary to examine the physical eonbtitutiou or the n.iturc ot the ground, and thosdispusi'* 
tion of tile surface of the country, with refeccuce to the mouiitaiuK which overlook it, the valleis by 
whicli it is intersected, and the springs which rise in ibovc valleys The latter it is p.articularly necessary 
to examine, before deciding upon boring a well, as many of them are natural woAls. It is of importance 
to select a fit person for boring; tlie art not being merely mechanical, and such as can be pi'aifetiscd by 
any borer. Besides attending to these circumstance-^, it is necessary tA be posse.«8ed ot perseverance and 
enurage, which will lead us to disregard the delays and diificultics often unavoiUubly connected with the 
operations of boring. {Hericart de Thury^ as quoted in Jameson's Journalfor July^ 18.3U.) 

8 :48. Boring for water m tieep sand. Mr. Uavid tircenley of London has been lately l August, 1834) * 
very succrasfiil in obtaining '* an abundant supply of pure water,'* at Diss in Norfolk, at a depth of 
upwards of fi(X) feet belowtfihe surface A well had been previously sunk in the same place, but, lA 
consequence of an iininciise quantity of sand rising whenever the pump was worked, It was almost 
useless (See Arch. Mag.., vol. i. p 210.) 

8.i4‘f. — 4j24. Rending rocks or stones. A newly invented apparatus for this purpose has been brought 
into iioli''C liy Mr. D. MilUr, road contractoi and builder in Edinburgli. The apparatus appears to be a 
more efl)picnt boriif|: instrument {haii any hitherto in use. It is calculated to bore or tap to the depth of 


screw 8 ; insteaii oi uiasiing, as nerccorore practised, wun gunixiwcier. i ne procesii is as lunuws : — ./umper 
holes are formed in the direction ofihv proposed fracture, os at present; but, instead of filing them with 
giinfiowder, a split f#male screw i8*insertcd in each hole, and the fracture is efl'ceted by tnc insertion of a 
conic.il or male screw. ^Arch. Mag, vol. i. p. 93.) 

8.3)0 —4541. I)rr.hiink and bringing into cultivation mossAands or pcat-bogs. The Liverpool Agri- 
cultural^Society having aw'ardeil nx pfemium to Mr. Heed, late of Chat Moss, but now a professional 
drainer, we give the following as the essence of his paper. We may premise that wc had the pleasure of 
inspecting Mr. Ree€’s farm at Cltit Moss, near Liverpml, in Augui^ I83i,»aud were much gratiAed And 
instructed by what, when i here, we saw and were fold «y Mr. Rcfd. 

8351. Drauiing. I'lic water, to a considcr.ible depth (tom the surfacc\ lieiim held in a great degree by 
capillary amactitn, drains shoitfd be frequent, and more or less distant tfccorairig tu^ieir depth. 
drains to ^viii^ the flekls may he placed at any disftnee nut exceedi^ iOf^yards xhc covered drama 
Ahould run at rigM ad^Iq^o the divisional drdlns. ISixty.six yards; or three chains, Mr. Reed ba4 

• . . « o • • • 
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found the best width between the oj>cn d«iinN; and, ron8c<]ucntlv, as the covered drains afe at right 
angles to these, tli^ir length \till iSe sixty-six yards. The oj>cn drains may be four feet wide at the top, 
from three tcet six inches to four feet deep, and fourteen inches wide at the bfttoin. The covered drains 
(.hoiild nflt be more than five or sjjt yards apart, and three feet deep. No imiteriaL isjvaiited to cover 
them but tm* moss itsidf. “ The f^irm shou^ combine principle both of the shoulder and the v/edge 
dram, and the somewhat square clod, wlii^ is first tmen out, when dried to a certain extent by the 
weather, becomes the cover.” ' 

83r>£i. Prepanng t/le surface. ** Moss, or hog, M spt a soil, but an accumulatioq, of dead, dying, 
and living plants growing in water.” To fof.n a scii, fiereforc, it is necessary to destroy, to a certain 
depth, I4}e original structure of the moss, liottl for the jfurpose of destroying vegetation, and tacilitatin/ 
the passage of the water to the covered drains. Digging is perhaps the best lAode of destroying i^ie 
structure M the moss, and afterwards, a cutting machine fq^rmed by fixing eircular knives on the cylinder 
'of a cemmon roller, may be applied. bi due time, the surface may be harrow^ni, and afterwards manured, 
and sown with a crop. Any description of earth is useful, as tending to consolidate the nioss, and to 
facilitate its decomposition ; but, to obtain a good cro^ithe first year, putrescent manure in a considerable 
quantity Is absolutely neceshary. 

•d353 After cultivahon. Manure of some sort being applied, almost any descri[)tion of crops may bo 
had ; but potatoes arc perhaps the bett article to begin witii ; 2d, wheat; .‘id, clover, wlithoiit grass seeds; 
r 4/h, oats. TlEo rotation m.iy be varied, so a.s to include alrnd^t every crop.” » 

The lireparntion of coke or charcoal from peat or moss has been effbetod in diflferent parts ot 
Scotland, anu in Ireland, and the olmn oil thus produced has bci u found superior to many kinds of coal 
lor vnclling iron, and the use ol smiths* forges This arises from the total* absence of all sulphuric 
matter in the peat, which rcMiders it almost equal to the charco.il of wood, to which U is well known the 
Swedish iron owes its principal excelk'iiee. The charring ot iieat for use lA -meltmgirou h.is been 
strongly recommended as a means ol giving employment to the labouring |)opulatu.-n. (Sde Bnt. Farm. 
Mag , vol. V. p. rifiO.) 

S.7.M. — 43.07. In improving moist lands inhere manure cannot be obtained, covered drains arc unncces. 
sarv ; but open dr.tins nie made at distances of from ten to tw'clve yards, 'i'he stuff taken nut of the 
flr.iiiis Im .s]ii^.id nil the intervening spaces, on uhich also clayey earl h is laid, ui quantity varying fiom 
tliirty to fiffy yards per statute acre. The land is afterwards pared uith a breast jiloiigh by men ; or with 
a plough constructed for the purpose, drawn by a horse ; then partially burned, the ashes distnbutetl 
pretty equally over the surface, tliescixl sown, and ploughed in with a slight narrow Ibrrow. 'I'olerabic 
crops of oats may be obtained in this manner; and, ^nmetiiiics, inferior crops of clover are imulo to Ibllow 
the oats: in Qthera, cuts follow oats, year after year / the paring and burning being a neeessary preli- 
minary to each eioji '1 his 18 ceitaiiily liettcr than ifothuig, and is, perhaps, the best practice where 
manure cannot lx* made or prfaured at a moderate price. {Ilrit Fat m Mag , voL viii. p 42.) 

■ The question of corn rew/shas been distiosd.l at ronsulerablc length, but nothing Iras been 

saivl a.s to the modus opernndi of converting money into a gram rent. In a eiiltivated district, where 
the V'rm |)roc^‘C(ls arise chiefly or wholly fn5in the sale of gram, an experienced farmer, in offering lor a 
fiini) forms an e^iimato ot the quantity of gram he may ex))uet to raise for the market, and what pro- 
Mrtions thereof ho can affiirt’ to pay as rent, after allowing fur interest on ca])ital, profits, and e\pcii.scs. 
In this estimate, price lorra.s a most iiiipflrtant ingreilient ; and it is the fiucturf.ion in the price ot gr.un 
which has occasioned the adoption of grain rents. From the commencement of the pie.sent centuiy 
till the conelusiorf of the war, the generrtlly high prices of gram produced ke<*n competition m farm- 
taking, and a rapid rise of rent was the con'4equence ; but those who, chiming in with the spirit of tlie 
tunes, entered into leases at high rents, between 18U) and 181J, lound, by 1821, that, in reckoning on a con- 
tinuance ol high prices, they had calculated without their host About that pci lod the cry Inr deductions 
of rent becaracyhmd and general; and that cry was mmany instances lesponded to hy the landlords 
giving Ceniporary relief. 'I'his relief was, however, only tcmiwrary ; and, in many cases, did harm, a.s it 
tendcfl to keep up eomnotirion in larin-taking ; and though a proprietor wiio had aci|Uired a character 
of liberality felt little alteration in his rent roll on giaiiting new leases, yet, as that liberality formed a 
very promiiieiit ingredient in tlie firmcr’s estimate, it was naturally ex^Kictcd to be put m requisition 
where other sources tailed. This un.^oltllng of all covenants* between landlord and tenant soon be^tme 
disagreeable to all parties. Thefuritier had (o become a humble supplicant, an'd the laiulloid to put upwith a 
diminished income, without being altogether ecrt.iiii how ftir the darns on hii generosity were avcU founded, 
or to what extent th<,y might proteeii. It therefore became a matter of ncee'^sity to make such airangc- 
t ments as would re.storc the farmer to his original and piopcr state of independence, and the landlont to a 
state of certainty as to the extent of his income Those farmers who li.id entered on iimeteen yeara’ 
leaseseJuriMg the last years ot the war, or soon after its termination, had calculated on receiving, on an 
average of years, 8 w. per boll for wheat, 2 js i>er boll for b.irley, and 20s, per boll fur ohls ; but as prices 
tQlKm feilj air! continued below these rates, profits on larmuig became extinct, and capital began to de- 
• 'crease. Vinler these circumstances, fanners petitioned for permuiicnt reductions of rent, suitable to the 
low prices ; or craved leave to retire, lien uriciat ions were, written out by land agents, in which terms were 
proffbred to the tenant less favourable than if Ins lease had expired, connected with an offer to convert the 
money renjt Into gram r^nt, p.iyahle in money by the county fiars price (the aveiage price for the year) of 
grain forT/ie current crop Tlius a tenant who had ciiteicd on his farm in 181 . "j, and who grumbled dt low 
prices in 1821, p.iying u money rcril of 400/., agreed to pay, under the new arrangement, iluring the cur- 
rency of his le,m*', money to the amount ot the highest fi.irs per 100 bolls of wlic.it, IfX; bulls barley, 

, and 100 bolls oftts, these three- bolls at S'js., 2j»., and I’Os,, amounting to 4/.; the inaximiim leaching 
‘ to8.js. or 90s., and the rainimuTn to GQs. , thus giving a pielerenee to the tenant in the fluctuation, 
^heii farmers entered into leases subs.ei|uently to 1821, on nionev lents, 75s. for the three bolls became 
the standard of conversion, because, warneil by a8Ucce.>ion of low prices,! arrners had ottered lower 
money rents; but in either case, wherever the plan has been adopted, it has been found to work well. 
Where money rents still exist, they are ill p.ud ; oe parti.il paj ments are entered to account, and the 
^ arrears press as an incubus on enterprise or improvement. Tlie situation of the landlord is not enviable, 
and that of the tenant is deplorable; but, AVitli the example before them, this stitc of tilings will .soon 
rectify itself. In pastoMl districts, something, too, might be devised toproiiuce a fliifi^uating reft, regu- 
lated by the average price of sheep, wool, and cattle ; ami tlius to place the grazier and ins landlord on 
that same safe sort of footing now enjoyed by the more reflecting portion of tiid* landlords and fanners 
irt the cultivated districts, f.-f. G.) 

g-jS?. — 4820, tin the capital required in fanning^ an excellent paper will be found in the Quart Jour, 
of A^>, vol. iife^ p. 4o0. To this paper is annexed a list of the implements of hu!>baiidry, live stock, seeds, 
lime, and expense of labour required for stocking a farm in Scotland* in J831, of ITJO acres. 'I he total 
amount required was^jfiO/. 17s. 11^ The list is given in great detail, and wef! deserves the study of 
young men intending to become of-cupiers of farms. 

8'J58 — 4925. Rotation of a ops. tiuiependentlf of the benefit 'Jvhicti a rotutioi^ of crops afTorJls to the 
cultivate by the greater variety of articles which it enables him to culrivatc, there is less danger of his 
suffbrini' in years of scarcity bt'causc it seldom or never happens thanhe seasons Atu unfafouiable for 
every descrintion of crop. Thus, a ver.^dry season is favourable for the production of corn, wiiuc a very 
wpt one Is ^unfavourable /or ebrn, but produces abundance of herliagc, roots, and gr^es, ulilch 
directly, or by modfts of nourishing or fattening annuals, furnish u sum>l$i^of human food. 

1055).— 44*3(1 For clays ana lofltks qf an injcrioi: aBscriptton, the following rotation is reconftaended In 
the body of the work ^ •> 
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1. Katlow, with dung. 3 . Clover and rye glass. • 5 . Beans, cfrillcd and horso-hoed. ’ 

* 2. Wheat 4. Oats. ft Wheah ^ * 

Here barley forms no prft of the rotatidh, though inferior loams are often well caU'uKded to yield fitir 
crops of that g 4 ain*: such loams arc to be met with iii main' parU^f Scotland at altitudes wHerc wheat 
couUt ncA succeed. Another objection to this ri^tion is, tlfTt whc.tt forms the last and also^he first crop 
of tbd cgiirsc, with an intervening fallow: for inferior loams, such cropping is too severe; and in any 
case two crops of the same species in succesAon should, if uosHibie, be a\oideu, cvci^altliougli a fallow or 
green crop intenvene. The following rotntioil, W'hich is^mctisc i on poor clays in the Carse of Gowrlc, 
•appears preferable, either on inferior clays, oritoalhs, wlfcre wheat can form part of the rotation 
1. fallow,_wiiih dung. Dolled beans. .ft Clover and rye grassy 

Wheat' 4. Barley, with dung. ft Oats. 40 • 

On inferior ^ils, five HUCce|sivo crops, witli (^ily one manuring, cannot bo expecteil to reach mediocrity; 
The generar-practice is to give rattier less to the tallow crop, say liliet'ii tuns per acre, and ten fons ncr 
acic, ploughed down in the end of autumn, on f|)ebcan stubble, for the barley. I'hc growth of tins 
plant IS so rapid, that, on strong lands, where the dung ti.is not been incorporating with the soil tIirou>.'li. 
out the itrevious wiiiUr months, it is fouml tf> be of little beiictit to the bailey crop, and is ihcvejbre* 
soiduui applied at itmltiine. In this rotation, too,*fivc years intervene betw een each species of crop ; The 
only drawback is,»lli.it barley after beans or peas is darker loloun si than altei a fallow ot a green cum: 
but purchasers will moke allowance foi this, when they perccuve that such colour does not proceed Iroiir 
damp 111 the stack. {A. G.) , *• 

8,iti0. — 4‘>37. T/ie ratalion for thin clay& in the body of the work is objection.’ible, from the land being 
continued too long in grass. • * ^ 

, • 1 Fallow. 3. Grass. r» Gr.ias 

2. Wheat. 4 Grass fj Oats. 

On the thin clays in tlic Carse of Gow'rio, of whicli there is .1 considerable breadth, the rotation gcnrr.dly 
followed IS the same as that recommended above, Kisturnig poor retentive clays will not jmv .Siieli 
land is suflicicntly tenacious without tin* tre.ul of cattle, and the forage would be eMreincly scanty. 
Where the cl.iy soil is so miserably poor as not to cairy beans, a lour-course shift inigld be* adopted, 
keeping the grass only one year. (5ii all clay lands it is often diftlciilt to obt.im sutllcient mmild for gra-^s 
seeils in spring, among .autninn-sown wheat; and, except in early situations, sprnig*fcowii wheat will not 
succeed on cold clays ; heni'c acro'isciop, that is, oats after wheat, is sometimes resorted to, for Insuring 
a fair braird (sprouting, or plant; of clover and gras# seeds. With tins exce)dion, the practice is not ad- 
visable. (Idem.) * % 

h.'K)!.— 4U31). In the rotatu.n for light sotls^** wc have — ^ 

1. Tuiinps. • • 3 (lover and rye grass, 

2. Spiing wlieat or barley. 4. Oats of wheat. 

What I consider defective in this rotation is the possdnlity (although not clearly exprcs^l of following 
barley with wheat, altei only one iiifei veiling giceii crop It lni» betn found, by de.ir-flouglit expeyenee,^ 
that whe.it succeeding tj|bailcv, with only an intervening laibpv grass, orfll her green crop, is diiinnihhed' 
in produce, from one third to one half in quantity on liglit lands : on strong retentive suds, the dinnnti- 
tion IS less perceptible, but 011 all soiK, the piaetice sboubl be avoided. (Mv/i ) 

S '(>‘2 The land nmici legular 1 ottitum oj t topping all over the con atty lias been rdiideicd, by fieqiient 
repetition of the same s<irt of grass seeds, what is torine<l “ clover-siek , ’* a stale of the soil, accoidiug to 
I)p ('aiidolle and othcKs, piodiiced by excrcmentitions deposit, hurtful to clover, but favourable to life 
growth of fho cereal crops On many (arms a seveti-conise shift has of late lx.*eri .adopted, it being founii 
that clover .succecxls bettor after a ciohs crop, otherwise an objei tionable node of fj|innng: the lai.d 
requiring, as it would appear, two successive white crops to purity it fiom clover de|M)sits, and t# prepare 
it for pio<ltU'ing that plant in a healthy state Aware of tins, the wutui of this article, twelve years 
since, coinmenccd the lollowing Yotation on light diy land, which, by ficqiiciit cropping, bad become so* 

“ clpver-sick,’' as to produce little else than rye grass. * • 

notation of eight i/aars : — 

1. Potatoes and till nips. 3 Grass after barley, pc,i.s after wheat, .ft Turn ip-i .and potatoes 

2. Hull wheat and half bailey 4. Oats, on both diviMons. d Barley and wheal, as before. 

7. (trass .after barley, and jicas after wheat 8. O.ils. 

Here the rotation is after the four-course method; only the potatoes altern.ite, .as do the barley and 
wheat, and the oeas aim grass ; so that each ot those speiicj of crops occurs only once 111 eight years on 
the same ground, With the exi'cption ot oats, lor w-hicli each soil is well oalciilatod, and winch occurs 
once in tour years. From tins mode of cropping, a much heavier crop of clo'ver is oliti^ned flroin ^ic 
half of the diviMon than was formerly from the whole 'i'In* pc.i stiaw also adds to tne liuifu foddW;. 
and by it the dung is considerably augmented? Tiie pnaitice begins to recommend itself in the neigh- 
bourhood. The farm on which tins course of cropping fngm.ited lies on the norllierii bank of tlie('aisc 
ot (iowrie, and at an elevation of from 4PU to 5()0 feet above the level ol the sA, conseqiiotillv at the full 
limit w'here wheat can siicceeil {Idem.) , ’ 

8..r)4 — U)44 Fallows It i.-» the opinion of some, that the mere exposure of soil to the dryiiffe infiuence 
of the .sun during the summer sca.son will eontiibute towards its feitility ; but, assuming th.it the land is 
what fanners call sweet, that is, fiiabio, and free from weeds, it will profit more by being rovcied with 
vegetation, or otherwise sh.idcd from the sun and Uiyiiig air, than by being exposed to it. 'i'hiti is shown 
by an able article in the British FuinicFs Magaziiu^ vol iv. p, 10. 

8 Ift'i. — 4 ').'j5. Kirltvooin gi nhher has, subsequently to its fir.si being made known, been greatly improved 
by the inventor, an ]ngeiiiou.i mechanic, at Ti aiiciit, in Ivist Lothian, (.See Quait. Jour. oJ Agr., 
vol. 11 . p 848.) • • 

8.‘k)d. — 4.9ft3. The me of fresh or uvfernxevted dung for turnips has, of late, been much recommended^ 
by sein-ral agricuh uri-sts, and ha^ been advocated by 8'r ti. Davy, on cheinjcHl principles. But it appears 
that fmicticu does not always suppoit it. When Davy’s hvture appeared, it w.as sent, by the then Pre- , 
Eidcnt ot the Board qf Agi iciilture, to a friend in Twcedsiile, whof.uins loan extent of several hundred.s 
of acies ot tiirnip.s yearly. ' This being in the turnip season, he direi tod an experiment to be made ni two 
p.irls of n field with fresh dung from the fold-yards against the diingliiM. ‘I lie fiesh dung failed by thirty ‘ 
per cent , and simil.ir trials m ide on another farm kxl to tlie s.iiue reS\ilt. 11 may be obt .01 vod, however, 
tli.if, in making experiments ol Hus kind, something may be nuMindei stood. It tlie fijW-yards weie kept 
in a rough state, "le Jiesh clung might be little better than wet straw, and containing little or no cxcie- 
moiititious maltci ; and if it were taken from near pigsiics, or a clnill bmise, it might be nearly a.s inucli 
decayed as it it had lain in the d^nglyll. It is a long-wtabli^icd nmiaon, that (lung fit for 1 aiding turnips 
must be thoroughly w>ftcn and deiYnnposeil, so as to ciit like a jelly , .mil tboiigh in tins ease a loss tak 
place, both of bt^k and inattipr, the quality of the manure is i/iidimbted. Perhaps riung in a state be. 
twixt Unrerniented and total necoiiiposition isprcfeyible toeiUiev; and ^bis opinion tin* following state, 
mciit appears to confirm. During two succeeding years, thexiung required tor turi<ips on a farm was * 
laid 111 a moist £tat6 on a lium'lnll about ten weeks beiore tuinip cowing.* A shoit time before sowing. 

It was lisrned.t'arcfull y bhakrii out, and laid lightly together. \Vben laul^on thc4niil, it appeared to be 
^ in a mfAt cxTcllcyit st^te^ the decouipo.sitioii was going on, but h.adAot ccaacd. A steinii arose ftom the 
heaps of duii|, and, tlictirraugemeiituf the c£u;t» ai.d plonglic bei^g very clocc, t^ii minutes dul not elsqiso 

; 4 • * . 
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until the turnSp.seed was sown, and pressed close to the dung by a roller. The braird (sprouting) of 
Swedes was everywhere rao,st OKceHent j and, through the summer, grew with a rapidity seldom seen, 
and produced a crop rarely to be met with in the best turnip districts. The fteld was a sandy loam, of 
weak (jualiiy, but suitable fur turnips. It is uresiimcd that the heat which the dung *>o8sos8cd, and the 
suttoequent decomposition that wou^ lake piive, had unused life and vigour Kito the youiig plant* which 
thoroughly rotten dung does not possess; anuT thougli lAnay ultimately raise us a gooci criq) (df turnips, 

' it is at the expcn.se of a great loss of ^bulk. The experience I'f the liest cultivators in the noithci*.i parts 
of tiic kingdom is against the use of iresh duii^; f and ne:tlu;r Davy’s lecture nor the rccopamcndations of 
some of the greatest names of the day, have becft ablc4n ^ter that ouinion. Fresh dung may answer on 
whe.at faUows ; but oil dung will be the better for bciiwMaid togetlier, turned, and fermented, so as to 
be caailjr sc^^raled and proi>erly covered. (Rnt. Farm. Slag , vol. vi. p. ‘>270. i * ^ 

8:>67 49!^. Meal from straw and hay has been obtained by some French agriculturists, by. cutting 

and ailfirwards grinding ; and the meal, or rather bran, lo produced, by facilitating mastication and 
digestion, is sumiosed to be better for old horses than straw or hay which is merely cut. ' 

8368 —4992. The advantaffcs of cultmg corn crops (/tfore thei/ are dead ripe j that is, when the straw 
immediately below the car i« just beginning to turn yellow, arc thus summed up hy Mr. Sheriff: — An 
incftcascd quantity of grain, greater security from the wejither, improved quality of straw, and an 
extension of the harvesting season. To these may be added, greater security against the effects of wind 
pii^ rain, cither as affects the shedding, discoloration, or gcrnrinatnig of the grain 'J'he colour of grain 
which was not cut till it b<.>came dead ripe is generally of an opaque whitish hue , while that which was 
cut helbrc it was dead ripe is transparent, and tinged ^'ith brown 'fho lather description of sample bears 
the hiyhest price in most llritlsh markets. {RriL Farm. Slag ^ vol. v. p. 'J'l.) • 

836^ The period at which corn crops ou^ht to he reaped is bc.st dctorininvd by examining the upper 
grain.s of the spikes The cereal gra'ises, like all monocotylcdonoiis plants, ripe^ »he seqds on the upper 
extremity of their flowers, or even in the upper paitot their seed-vessels, in tlie ease of pladta with jKids 
containing many seeds ; whereas dicotyledonous plants ripen their reeds (‘qually throughout the scod- 
vessel, and iii general rather ripen them first at the lower end than at the upper end When the upper- 
mo.'it giain of a spike of corn has dropped out, the stalk may be considered as having stood rather too 
long, and the reaping point to be tliat when the uppermost gram is firm and plump. On the whole, the 
most imiirovl!^ practice ot llritlsh farmers is in favour of rca[iing their cropii at an earlier state of 
ripeness than they h.ave hitherto been accustomed. Join Akv , vol iv. p. .Wl.) 

8370. Catting gram crops with a common sa/the has been generally practised in Aberdeenshire since 
1818. 'I'lie crops grown in this country arc chiefly oq^s and barley. No cliange wli.qtcver is m.ade in the 
common grass and clover scythe, for euttuig heavy or, lodged grain crops; but for light standing ciops, 
a very siinple addition is found ot advantage. 'I’liis coll.>A^ts pi a smaU rod or sfioot, nearly an inch in dia- 
meter, of green willow, or rowaii (mountain ash), or broom, or any other flexible and foiigii young wood. 
It has it.s thick cud twistwl into tl.ie small iron rod, whiclu.ud'i in attaching tlic blade ot tiie scythe to 
its handle, named provinciaWy the grass-nail. Us small end jMsses over the upper side of il, bl.ulc as far 
as tho^Hck, where it is bent upwards in an e.fnycuive, and i.** brought backward, and tied th several 
roundsof .strong*^tw4netothe handle, about fifteen inebt's above the blade In cutting grain with, a scythe, 
'the swathe or cut corn 1 -^ laid «’'a>’ from the standing corn Every mower i-s attended by a gatherer , 
and, as the gathering is tJie pait of the wifik that women can best perfonn, thetA'^itlH’rei.i me generally 
women. The grain is lett by the scythe, having the stems forming an acute angle with the line of the 
standing corn, the rcot end of the stems pointing ^lartly baikwaid^ and partly inwaids toward.s the un- 
cut part of the field. The gatherer places herself at the root end of the steins, so as to be able to stoop 
forward nearly in tlie line iii which they are laid ; and, by a Huccos<>ion of lifts with her hands, placing 
the corn on tnc roar over that winch is more forward. st6pping at the same time toward.s the right hand 
herself she gathers into one heap what she deems sullit lent tor a sheaf, and, having carefully separated 
it with'hw right hand from the forwaid part id the swathe, then makes a band, in the ordinary way, of 
a part of the gathered heap, and lays the heap upon it A binder i.s also attached to every mower, who 
ik able to bind up all the sheaves cut by one scythe, and also to set them up in shocks ; but there is no 
I novelty in his operations. 'I'he gafJicrcr and binder could generally, after a skilful mower, gather up all 
the corn sufficiently clean ; but their labour would be gieatly impeded, so as that they could not keeiiHip 
with the scythe, were the clcatic'it gatheniig strictly enforced.- That is, Iher'elore, dispensed with ; and 
a raker generally a woman, follows the other operators, to collei't the straggling ears and straws. 
Ifliehtand Sac. Trans x. p. IHO) The Rev. .lames Faiquharson, speaking of this rnmlc of reaping, 

*• In no branch of agricultural labour, not even in the hubditution of the two-horse plough lor 

the one drawn by ten oxen, or of the thrcsliing machine for the flail, has a more valuable atlvaneo been 
made wtthbi our memory, from an old and inferior system to a new and better one, than la the a ioiil ion of 
acvthe-reapliig. It is calcul.ated that double the work is done by the scythe, which cmiVl bo performed 
inwie same tifne by the sSickle It is also better performed ; because the straw is cut off more closely lo 


tlt^KroiinVf anil consequently a better provision *is inailc for cattle fodder during the winter, and for a 
larger qiiaiitity of manure. When the grain is over-ripe, much less is shaken out by the scythe than by 
the sickle. Another advantage, of which the magnitude can scarcely be believed, except hy those 
who have learnt to cstirnaie it by their own experience, is the qincknos witli which the mowed .shock 
^ win iis (drys or withiTs) thoroughly, and becomes fit for the stack ; 
a matter of the utmost iniport.incc in our unsteady climate. The 
straws are not crushed, ii.s tliey frequently are with the hand in 
reaping With the sickle ; and the sheaf, althougii not more liable 
to break out of the band, is more clastic and open to flie .actiot) of 
the atmosphere. It is pei haps not too much to sny, that a sheaf 
of equal weight, cut with tlie scythe, bc(X'ane.s ready for tlie stack, 
under equal circumstances of weather, in half the time needed byr 
one cut with t c sickle. I'hc most pleasing advantage is the totai 
chnngoot the character of the labour, as it affects the larger pait 
of the workpeople. Tlie mowers, gatlierers, and r.iker.s deem 
their work deliglitful in comparison with the hibd.,rof the sickle ’* 
8:371. The scythe for reaping corn iftg 12,38.) should have its blade 
(a) of the best steel, four feet' long, strengthened by a plate of non 
along the back (&). The handle should be straiglit, bei'auso that 
gives the greatc>t command over the scvfhe. A well-seasoned 
young larch tree, rctluced to the proper thickness, with a slight 
curve at the root end, for receivirig the blade uf'a proper position, 
makes the best handle to a reaping soythe c\ hone, coven-d w'jth 
fine sand, and a fine sandstone, to whet the edge, of the^ytho, 
are lioukcd 4»n to the handletit c.hioar its ujiper extremity J’herc 
should be a cradle (d , consisting of three long teolh, fastened to 
an upright stem (c), formeil of a-shvand a^ light^is the sVrengfh of 
th^ wood win imrmit. The upper tooth should he a little more 
than two feet in length, ond the two under ones should bo, the 
first three inches, and the scconil sKinches shortca The upright 
stem of the. cradle is driven into a socket of iron.* The height 
of the cradle is dbout thirteen inchosV thC IcfE-band handle if)* 
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ig straight, and the right-hand handle (g) Is crooked. Forfthe construction of this {muprtant instrument 

• further details will be found In the Huart. Jour, qf Agr.^ from which our flgiire is taken: but the 
above oulliiic will suflict for any one whu can construct a coininon scythe. 

8.>72. Corn^ Qjoery desertpUon vtoy be reaped mtt/t the ^thr. pats make the most pcrfMi^»’ork» with 
thcfcgr^atest tlse to all theCnbourcrs. Barley, with new rfnss. Is net difflcult to cut; Iml the cliurtmy 
juic^ ft'Ujn the barley straw lubricates the scyt* witha viTcid coating like varnish, which must be rubbed 
oil irt^iiently with the whetstone. Thogninders have^hvayc hard work among barley. SVbeat ig 
beautifully laid in swath when mown. The |akers.uii tm biudn-g have leas labour among wheat than 
the mowers, who must be powerful men to cgntlliue a Ibnglh of *titne at the work ; iiut there are modes 

• of equahsuig the labour, and, of course, of diminishing the fatigue. For example : when a ftelAof wheat 

imd a fiela ot oati arw nearly ready tor reaping, it is an excellent arrangement to reap oais in the 
ubwy njornings, before breakfast, or as long as there is any dampness on the com, and tlicii to go to the 
wheat, or to the barley, it there be little wheat on the farm, during the dry period of the dav. •By this 
plan much^aluable time can be saved In reaping the whole crop. Oats are not the w orse of being reap^ 
in a damp state. It is a remarkable fact, that oate^eaped in a damp state, with the scythe, will bo nearly 
as soon ready for the stack as when reaped dry. Not so with barley. Shocks of oats which are rew^ 
dry, but have afterwards been soaked with rain, will lie longer before they are ready for the stacks Aan 
oats that Inive been reaped in a damp state. Hr is a still more remarkable fact, that damp oats reapcil 
with the scythe will lie sooner ready for tlit* stack than would the same oats, reaped in ifMry state, witlt 
the sickle. Oats reaped with the scytlic will be quite rnuly for the ctack in eight days, whereas oa|g 
reaped with the sickle require at least a fortnight Shocks that have been reaped with the scythe will 
keep off much more raia than those reaped with the si^le. ((luarf Jour , vol. Iv, p. 3li6 ) % 

isiTo.— 5n03. Cone wheats variety of 2’nlltum tiirgiduim has been found by Mr. Oorrie to be but 
liltle injured by, the* wheat-fly, as this insect appears in the fly state much sooner than fhe wheat blossom 
bursts from* the spathc. The gram of this variety is coarse; but every spike generally viclds from 
seventy to ninety grains, which uflouble the numlier of the common wheat, Y’rfticum hybl^rnum. It 
ripens about a week after the rod wheat, and, when standing, is from a foot to eighteen inches taller than 
the rominon wheat. (^Quart. Jour. Agr.^ vol. iii. p. 641.) 

8374. Dantxig creeping wheot is a variety cultivated on the borders of Scotland, wliich wossesseg the 
pioiKirty of tillering, or throwing- tafHihoots from the root in the autumn, in a remarkabn degree. U 
originally came from Dantzig. {Quart. Jour. Agr y vol. iv. p. 5.‘>6) 

8.i7.'I —3042 On the climate requisite to bring wheat to perfection. Nothing is here said of altitude, 
latitude, or temperature 'J'he highest altitude on yhich wheat will sucei-cd on the banks of the 'Jay, Is 
4.30 feet above the level of the sea, where thcgmean temperature for the year is Wlicrcver tile 
annual mean temperature is below this, wheat clinnot be raised with advantage. {A. G.) 

SJ7() — ,'^.1)7 4. lli/e straw is preferred to that of any other plant for httciifig horses ; .md rye is somew-hat 
cxten.'ively cuUiv.ifed about Newmarket for Mic sake of obtuining the ttraw for the livery i-tablcs. (J. J) ) 
8377. — 5121 The llofetoun oat\>, an accidental variety brought into notice by Air Slieriff in 1824. It is 
chiefly remarkable for its long i-eedystraw, which, in a croiitif twenty acres m ICist Lothiuf, has awraged 
SIX feet 111 length, while the gram ib thin in the husk, and nearly as sliort and plump Ss tlic groins^f the, 
jiotato Okrt. {Tifins of litghlarid Soc vxii. p .‘J62.) • 

8J78 — 52^’0. The vaitk (J ciops of Swedish turnips, potatoes, and mangold wurtxrty as food for cattle. 
is not inateiialU difl’crciit, provided the crops are alike good of their kind. This is the opinion formed 
by an Fast Lothian farmer of great skill and experience, alter having marie a numbdr of exi>t>rimcnts to 
deteriiuno the \aUic of these roots. (Highland Sue Trans , \o\ ix p. 27.3.) 

8379 — .0.307 Soil for the potato In the peninsula of Kintyre, the sod is calcareous clay, in which there 
is found gy]).suin, an earth said to box.'ongciiiaI to the potato, and there. Air. Stewart states, that the potato 
cropt) iat burpubs any he had elscwheic seen, cither in Scotland or Ireland. {Jirit Favan. Mag , vol, vii. 
p 479) • • 

— 5o 1 2. CiOtiparative produce of different modes <\f prepai ing the sets, and planting potatoes. The 
following iiiteiosting experiinent.s were made hv the Alcssrs. iDruminond ot Stirling, with the Irish bluo* 
potato, on the same jiicce of ground, and under .similar circuinbtaiiee.s. 7'he space which each experi- 
iivtllt occupied wa-s forty square yards, which were drilled and dunged at the rate of thirty tons llie imi>e- 
rial acre. 'J'hcy were all plAntcil on 28th May, and raiserl I2th October, 1832 : — 

8J81. The first plot was planted on the plan recommended by Mr Knight, Tres. Hnrt. Soc. The tubers 
W'erc whole, weighing halt a jiound each, and were planted at the distance ot six Riches in the row, and 
the rnw.s four feet apart, and lying noith and south ; forty square yards required nine pounds of sets, and* 
produced .361 jiounds of potatoes; being, per aci e, 136 bushels of bets, and 5.30 bushels of produce: net 
increase, 414 bushels « 

8382. The sentsid plot was also planted with similar tubers to the last, at nine inches apart. The sqcd 

required weighed sixty pounds, the produce 326 pounds ; being, [ler acre, ninety^ne bubh(%of seed, ajfd 
49.f bushels ot crop : net increase, J02 huslicls. • • • 

8383. In both these plots the plants were higbly vigorous, and early in advance of others planted in the 

ordinary manner. Tlie potatoes were not too luige, but the crop contained a great proportion of small 
ones • 

8384. The third plot was planted the same as the last, but the sets were cut of the commorlrtire. Tlic 

seed reijuired weighed only six pounds, the produce, 276 pounds; bcftig, per acre, ninehiidicfc of .seed, 
and 417 of produce ; nett increase, 468 bushels. 'I he plants in this plot grew fast in the autumn, and pro- 
duced by much the largest potatoes ; but they did not rqien well. • » 

8.‘>8,5. The foul th plot was planted with sets cut of the common .size. The sect! required weighed twelve’ 
pounds, and the produce 376 ixniiids ; being, per acre, eighteen bushels of seed, and 568 of pioduce ; qet ' 
inrrease, .550 bushels. Ii^ntocs in the produce of this last lot were the nio.st equal sized. 

8386. The result if these CTpenments (which wore cuiiductcd with great care) is entirely contrary to 
Mr. Knight’s theory, and consequent practice. (Quart. Jour. Agr., vol. iv. p. 411.) In the Transactions • 
qf the IJortn iiltural Society, second senes, vol. i. p. 445. to 456. (pubiibhed in August, 18341, an account is , 
given of a number of experiments ramie wich the greatest care and accuracy, under the direction of Pro- 
fessor ^indlev, i|#tlic gaiden of the Horticultural Society, the result ot which is conformable to that 
obtain^ by Messrs. Hruminontl. It also apfiears in the same work that Sir George Mackenzie n*ade 
experiments of the same kind in RosS-shire, and found the produce decidedly better flrom sets than fioin 
whole potatoes. (See Gard. Mag., vol. x. p. 43.‘3. 435. ^nd p. 499.) 

8387, -5,328 The uselessness of earthingpvp p*datoes has been pointed out by Mr. Hayward ; and, in- 
dependently of the eflcct of earthing up, and oUicr operations between the rows, in dest^ying wcc'ds and 
looKonlng the soil, tre should think his practice the best. He says, that a farmer who simply hood the 
soil between the rows •f imtatocs in one of his fields, had a much larger crop than he had in an adjoining 
field, where the rows were earlhoil up with the greatest care. A potato placed an Inch only under the 
surfac^of the soil will-produce a grpats>r number of tiAiers than on% planted at the depth of a fiiot. “ L 
have no doubt,” says Mr. Hayward, “ if potftocs arc planted shallow, and placed wide enough ajiart to 
admit of the stem# being laid dAvii after the young potatoes are fitymeil ; «nd if the earth betw^iHi them 
was theft thrown over five or six inches thick, so as t4 fcrni a fi*t surface, that it would increase (he cropti 
But this is a very diflbrcnt oporarion from that which 1 object to.’* (Gnrd. }Jag , vol. ix. $23.) 

8S88. — 5S37. ^en0t resultimfrom the removal of potato blossims. 'By a wcll-cjnductcd experiment 
on a fi eltP of ^’o acres, for winch the hoiiorary sill e# medal af the llio^landFSociety was given^ itai>lM?ars 

«tiiat one fliird past of thp^ld, Lcing thutc di'ill# froiu'whivl) the blotloiria were plur.ked in the bud, pro* 
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mused thlrtv bolls/ two bushels. One third flirt fYt>m which the blossoms were plucked when in ftill 
flower proiluced twenty-seven bolls, three bushels: and one third pJirt, being those drills on which the 
plants wcr^lloweil to ripen their seed, produced twenty-six ixilis. The ditftll;nce here, in favour of 
plucking off tije blossoms os soon as ^jhey appear, instead of allowing them to remain and ripen their 
seed. Is nearly one sixth part of theproduce. \Highland Soc. Trans., vol. x. f’ 237.) , • 

, 8389 — 535k Potatoes maybe preserved by b^ng r^fjcdbr ground to a pulp, afterwards presseibintodry 
cakes by Bramah’s or any other powertbl press, and then dried like cheeses. Potato caaes of tlfla sort 
have been found to keep for years perfectly 8#At; and, a| a great deal of nutriment iathus put into 
very little bulk, it thought by some that ship/bountf foj long voyages might find it advantageous to 
lay in thew stock of potatols in this form. (Quart. Jour, elgr., vol. iv. |i. 483.) ^ 

8J<J0 fPotatln flour was shown at Messrs. Drummonds’ exhibition at Stirling ‘in J852, which waa 
tHirty-cl^ht years old. It was made IVom damaged potatoes, which, it seems, answer as well us sound ones, 
and wa<in the finest condition. (Quart. Jam'. Agr., vol. iv. p. 414.) ^ 

8;!)1. — SiJflO Potato baum forms a rieli and excellent manure for wheat, at the rate of foVir acres of 
haum to Olio of wheat, ploughed in green immediatel^i before sowing the wheat. It is found deeidcally 
supgrior to stable-yard dung. The mode of prcjiaring it is simply to puli up the stems, and to avoid bury- 
ing pf>tAtoes with it, however small they may lie. (A. Gorrtc, %n Country Times, October, 1831.) 

8.392. -.-.5363. Good beer can be produced from potatoci by grating them to a jiulji, nii’ting It well with 
CoKing water, rfid then adding ground barley malt Tlie hqufd, being drawn off, is to ho hopped in the 
uc’Ual way, yeast added, and fermentation induced. The liquor thus produced, altor being bottled, was 
found greatly to resemble the Paris beer. (Bom. Ecm. m Lardnci s Vyclopadia.) 

8 laV Beet' may be made from parsneps in a stuijlar manner to that from jiotatobs. 

83<I4. — 5364. The distUtation tf sptrtt from potatoes ts thus practised im JP* unee ; -r The potatoes are 
boiled by means of a steaming apparatus ; and, where the apparatus is good, will W prepared sufficiently 
in ten minutes. As soon as they arc in a proper state, they must be bruised when at .as high*a degree of 
tcm)ierature as possible, and then thrown, for the purfxise of fermentation, into a tub or otiior vessel eon. 
taining, for every 1000 pounds of potatoes, 4165 pounds of cold water; the temperature of which, how- 
ever, should not be below of Reaumur {63J‘^ot P'ahrenheit). The whole must then be coverwi up, and 
allowed to remain. There will be 7.50 pounds of sediment contained in the quantity of potatoes which 
has been mentioned ; and this proportion, with the 4165 pounds of water, will he quite sufficient to pro- 
duce a mass, of which the coiKSistciicy will be that of pap or curdled milk, and the temperature from 48° 
to .50° Roaura (140° to 144^0 Fahr) There are then taken 31^ pounds of the malt of barlev, which is 
flleepcd in 2.50 pounds of water that has been previously heated to the height of 60° Keanin. (Ur7° ol I'uhr), 
and the whole li^.allowcd to remain until it shall have usiolcd to the tein})eraturc of 22° of Keaiim. (81 
of Fahr.) Hiere are then added 22^ pounds of yeast, w3iicli is mixed by being actively stirred, and the 
whole 18 then well covered and Mlowcd to remain. When the m.iSH of termenting potatoes is cooled to 
th^ temperature of 38° of Reaum. (.117i° o* ), the<feruf:?nt.iti()n is stopped by adding 4lfi| pounds of 
cold water, and the whole is well stirred together. This mass having fallen to the temperature of 25° 
ReaunC (88i° fV,hr.), the preiiaroti malt, wtflch has already begun to ferment, is added; the whole I- 
Again r/ell stirred together, the vessel very lightly covered, and the fermentation allowed to inoceed. 
Til is latter operation takes placer .'cry regularly, and terminates in iroin forty-eight to sixty liours. I'lie fer- 
mented mass assumes a spirituous odour, iSnd furiiKshcs, on distillation, so abumCant a quantity ot spirit, 
that, for every 1(H) pounds of potatoes, there are obtained eight Frciuh pints of spint, in which, ac- 
cording to the scale ot' Richter, there arc thirty per cent, ofalcoliol. If, before carrying the fermented tnafs 
to the still. It is passed through a sieve of iron wire ut close meshes, the pulp of potatoes is kept buck, aiirl 
the spirit is then more pure, an<l more pleasant to the taste and smell. Tins will be still more the case, if 
there be added to this mass half a pound ut potash for every 100 pounds of [lotatocs, before submitting it 
to distillation. If;t is wished to have a spirit analogous to that obtained from wine, it must be rectified 
accordingly. (Mol6on*s Itecued Industnel, and Quart. Joist Agr., vol iii p. 321.) 

83<V5. —5377. Dale’s hybrid turnip was originated, about 1828, by Mr. Robert Dale, of Libberton West, 
^ear Edinburgh. It is tankard-shaped, and resembles the Swedish or yellow turnip in eolour. It is equal 
‘ in sixe to the white globe, superior in size to most other vaiieties, whether of white, yellow, or Swedish 
turnips, and is found to produce a. greater weight in a given space, and at a given expense of inuiui.e, 
than any other turnip hitherto introduced It is not so hardy as the Swedish, and it runs to flower i alher 
sooner 111 the spring; but, with these exceptions, it is the best of all held turnips. (Quatt. Jour of 


Agr, vol. iii. p. 578.) * 

" 83.96. —.5432. Fhf on turnips. The following mode of prevention has been resorted to with succors at 
Orecii Hainixicrton, Yorkshire. A board, aliout eighteen inches in breadth, and sufficiently long to cover 
four ridges of turnips, was made to run upon wheels, high enough to allow the lioard to pass over the 
turnips without touching the tops of thorn. The lower side of this board was ixunted w’th white paint, 
wl^ch tlie^mff: provided themselves with, and took into the field, and during the night (.it which tunc the 
fl^'is more injurious and destructive than during the day) the instrument was wheeled from one end of 
the field to the other. The insects, on being liisturbed, of course immediately fly or jump up, and stick 
to tile paint ; and at the end of every set of ridges tlie board was almost covered with tliem. (Leeds 
Mercury, wid Report DotH Asr. Assot lation.) 

8397,-5183. Carrot seed. Messrs. Drummond, the eminent seedsmen of Stirling, state that the carrot 
crop in the field may almost always be insured, other circumstances being favourable, iiy bringing the 
seed to the point of vegetating before sowing. This is done by mixing it with sand or earth, kept inoi^t, 
and turned ocoaswnally for several days. They also recommend stnno nourishing compost to be pl.iced 
, under the seed in the drills, or sown along with it. They liavc made an experiment to prove that carrots 
may be grown to great advantage in peaty koil, and that they may be even grown In old worn-out garvieii 
, soil, by mixing peat and dung together, and putting the compost thus formed in ^^utter m.nde by a wedge- 
shaped dibble, SIX inches wide at top, six or eight inches lung, and at least a toot deep ; the seed being 
* sown immediately above the coini>o»t. (Quart. Jom of Agt , vol. iv. p 410 ) 

, 8.3t»8 —.5516. Sii/mphytum asp^rrtmwn, Mr. Gorrie observes, is assuredly liked by horses and cattle, 

and will soon recommend itselt to the cottager and dairyman as a powerful auxiliary to clover, in summer 
and autumn (Highland Soc. Trans , vol. ix. p. 249.) . 

8.399. — 5527. 'Vriflitium incanidtum is considereil in Italy as the earliest of clovers ; as particularly cal- 
culuteil for dry soils, and os preferring the mountain to the plain. Is is an aiinpal, arid succcetls benL when 
■ iowu hi the autumn, after the corn crop has been removed. (Quart. Jitur. of Agr., vol. in. p. 729.) 

^100, Trlfiilnm dlegans is mentioned as worth culture, anilisepds of it were shown at the Highland 
8oei^y*s exhibitfim in 1832. (Farm. Jour., Oct 4. I&30.) 

8401. ^5550. C/oiw is dried in the hilly parU of Germany byresting it, Immcdiately^ftcr beingmown, 
agaliist portable tressels, as corn is dried in Sweden and Norway. [L’Agronome, vo). i. p 136.) 

81 jr) 2 , — Old pasture compared with new. John Boswell, Fisq. of KingenusYe, Aberdeenshire, lias 


a ningana manuring, iie couciuues uius;— i juuim-aiu, himi., i;au«vv a jkw ibw^/cu n|iw;o, duuh m 
I of livers, Ac., no ground can, without loss, bt left long in pasture: and that it appears to n:e, four 
or five years Is. generally swaking, the longc.st period land blmuld be allowwl to lie in grass. If iiasture 
be the object, at thc^md of tliat time the ground should be broken up ns apble land, and then returned 
to grass agaln^ 1 maintain, tnat M>thout grass seveiViy crojipexl land cannot be nitorcirco Aill fertility j 
and witmt cropping, ^rass cannot be made to donthme at the maximiiui R'pnt of v^rdiire and utiliiy.,^ 
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Lnstly,*! roaintaln, no land, under any circumstances, outht to be cut in hay, if intoivleci to remain «««^ 
years in pasture ; and, if cut as hay, every kind of land ou|{bt to directly idouiilied, and aaain put 
throngli the rotation.’* ♦(Qwart. Jour. Hgr., voL iv. p. 79i».) ' 

B40d. . The great obieci qf mtxi'ng d^rent grasa and k^bage $eeds together^ is to Itock the sur- 

faie of the soil at once i9 thickly with usefi^ plants asao prevoiil weeds fyoin rising up through them* 
E»|>eri«nce has proved that this cannot be ddne so elTccnially when only one or two species of grass or 
herb^e seeds are employed, as when a gmater number jare inado use of: and tlm reason appears to 1^ 
fuiiml in the i^versity of soils and situation84 In gencrki| the r.v ncr the soil the kmaller will he the nuin- 
ber of species which it will require. 'WhenghAclactlhn of grass seeds is Juillcious, there will he a con- 
stant sucscssion of herbage kept up by them the whole year round, as grassinl^r aever^ sortsegrow at all 
>4imes when the tend)ior:iturc is above the tVeezmg point ^ , 

84()4»— 5S56. The Italian rye grass, Mr.^wsun found to be the same variety as Stickney’s rye grass. 
It is considered supcriorgo any other grass in producing winter herbage, and to be more hardUthaii the 
common fyc grass. {Highland Soc. Trans.^ vol. x. p. 28.) 

8 «),*». — 57 17. Number oj kinds of grasses requintd in laying down permanent pasture. A judicious writer 
in the Quart. Jour, of Agr. is of opinion that more of these grasses arc brought into notice than tiirir 
go(Kl properties will warrant. Independently of perennial rye grass and white clover, which must dfWayt 
occupy a large share of every permanent pasture, perhaps five or six of the others are ait that arc worth 
cultivation. It ts true, many worthless gfasses will grow up among our most carefully lain down pastures, 
and they, no doubt, assist in thickening the sward. But this is surely no adequate reason to sow thegi : 
and if It be necc.ssary to sow a ccrUin quantity of«CH^ to cover the ground, that quantity should be com-^ 
pfised of the best kinds? One reason for sowing a numlier of kinds is, that more plants will thrive closely 
together of differont sorts than of the same sort. Allowing this to be the fact, Iherb is still no lu’cessity 
for incurring tjie trouble and expense of sowing worthless kinds, when a variety of them will grow na- 
turally out* of the soil to form a ^thick sward. Should the diflbrciit kinds arrive successively at their 
greatest vigour, seeils of the best sorts' can be selected on account of their coming to maturity at the dif. 
lerent seasons when pasturage is required. It seems thut^f bushels will Just furnish as many fertile seeds, 
that IS, seven to the square inch, as there are plants in that space in a natural pasture : but if even more 
aie required to render the pasture better, more of the best kinds only should be sown to insure tho 
requisite thickness ot award, {(fuart. Jour. Agr , vol. iv, p 414.) % 

8406 Kinds and qualihes qf grass seeds for laying down land. The most valuable article which has 
appeared on this suliject since the publication of Sinclair’s Hortus Gramineus Hobfonensist will be 
found in the Quarlcrly Journal of Agriculture ^ vqI. iv. p. 714—724. This article is by Mr. Lawson, an 
eminent seedsman in Edinburgh ; wlio, for a tiwnber of years, has rilrccteil his attenti^^n to the siibjeet, 
with a degree of success which has been ackntnvledged by the lirht agriculturists in Scotland to be pre. 
eminently great. After giving a short description ot thirty species oi^vnnetics of prot>er grasses, and 
eleven lierbage plants, of which he Ints seed#for sulc, he enumerates six other herliage plants, ail Lcguini. 
nh.s.'c, the seeds of which are not yet ai tides of commerre,^but which, he says, may be advantageously in- 
troduced into cultivation as soon as their seeds can lie ob^ined. These are, Lbtus flcimCYacca, 

sOpiiim^and sylvAtica ; Lathyrus pratf'risis, and 2'nfolium im'dium. • . 

8407. Sowing the sce<U of gi asses anti hei hage plants by weighty instoadwif the general practice of sowing 
the grasses by measure, and the cloveis by weight, is strongly recommended by Mr. Lawson. “ For, 
although in gr.iss seeds the greater weight of one variety is no criterion of its superiority over another 
variety of less weight, yet a greater weigiit In tho same variety always denotes a superior quality." I'hus, 
when seed is light, and con.soquuiitlv interior, the greatest number of seeds is obtained by adhering to a 
given weight ; and hence tlierc is the chance of nearly an equal number of plants springjiig up as when 
the scod.<i are iduinp and heavy. But a given weight of mca.sure of seeds does not indicate tho relative 
numbei of plants that will spiiiig up ; because there is both a difference in the relatiim bulk and speeific 
gravity of seeds, and there is also a didbrence in the number of seeils tiiat grow lironra giveninuantity.’* 

(P 710.) 

8108. The weight of the seeds <f grasses, per imperial bushel, is next given by Mr. Lawson ; and the diA 
ferences between the seed*) of diMcrent spccic>i in this respect most reiparkabla Ot thirty species, the* 
heaviest appears to be tho common perennial rye gras«, a bushel ot winch weighs from eight»*cn to tlilrty 
pouudi. ; and the next lieaviest appears td he the erested dog’s-tail grass, which weigiis twenty-six pounds. 
The ligh tost need is that of Avt aa. [ Trisfetum] flavi'sccns, a bushel of which weighs only five Munds, and 
the next lightest is the meadow fox-tad giass, which weighs live uourids and a qioirtcr Antnuxaiitlium. 
odouMuiri, and /llopcciirus geniculAtiis weigh each six pouiui.s; Aim Ilexubsa, six pounds and a quartcri; 

glauc.i, seven pounds and a half; K lymus areiiAnus and Festiica dunOscula, each nine pounds and 
a halt ; and the icmaiuing species weigh from ten to sixteen pounds. Kyc weighs 62 i^ginds tho 
bushel. * . 

84^)9. The tveighis of clover anti other herbage plants arc much less various. Burnet weifijis t went y. four 
pounds and a h.ilf ; saiiitfoin w|^ighs twciity-six pounds ; ./fchillcamillefblium, twenty-eight {Aiunds and a * 
cpiarter; ribwort, fifty-one pounds and a half; MedicAgo lupullna (the nonsuch of English farmers, and 
the yellow clover of the Scutch) weighs sixty-three pounds and three quarters ; and the different sjiccies ^ 
of clover ('i’rifblium) from six ty-lwo to sixty-five pounds. * ^ • 

8410. IVtth rejerence to the t'uUure of grasses in Britain, Mr. I^awson observes that, whereffcr laml pro. 

duces the cereal grams and other cultivated plants, the pasture and iicrbage grasses will grqw^ith vigoui. 
Plants of this kind, ho observes, arc Improved by difterent kinds of soils, and snore especially with rela- 
tion to their states of dryness or moisture. As a convenient arrangement for practical purposes, he classes 
ah soils under light, medium, and heavy ; and he has com}>osed twelve different tables, each containing 
the quantity of grass seeds, per Scotch acre, for these three divisions of soils. Whoever, whether in Jliri* 
tain or Amcrici, wishiJfto sow grasses ou a large scale, will find it worth their while to correspond with ^ * 
Mr. Lawson, with reference to the subject of these tablc.s ; because every year he is adding to his expe-* * 
rience, and in all probability improving the selection. We sliall, therefore, not ropy them into our paget^ 
ill fletail, but merely give tlicir titles, with a few remarks, chiefiy wiili a view ot showing how much 
grcatei the nuinljcr of species is which Mr, Law.son recommends than what is commonly sown, and yet 
liow%iuch smalftr is the quantity of seed per acre. , 

8411. Grass and herbage seeds for^alcernate husbandry. For one year’s hay, twenty-two pounds of an- 
nual rye grass, ten founds of rwl and two pounds of white clover. For one year's hay and one year’s 
pasture, eight i>ouiids of annual and eighteen pounds of perennial ryegrass; three bounds of /'hlAuin' 

t iraUnse, five pound.H of red and five poilnds of white clover, and two pounds of nonsuch. For one year’s 
lay and two years’ pasture, twenty-eight pounds of perennial rye grass, two pounds of Phlfium pra- 
Unse, two pounJk of red, six piunds of white, two pounds of cow clover, amf two pounds of notiMich. 
These proportions aA for soils suited for the turnip husbandry j in heavy soils, from two to four pounds of 
Phliwm pralense may be added for one year's grass. - * w t 

8412. Grasses andjterbage plhnts for permanent pasture. Of^iroper grasses, seven species are em- 
ployed ; of proner clovers, tliee sjiccies, and also the nonsuch, 'i'he proportions are given for laying * 
clowii#vilhout ff^rop and alsiTwith a croji ; and it is worthy of j-einark* that in the lattei caalb the quan- 
tity required is not much above half what it is in flie formei?. Without a crop, seventy-five y»ouiid» aro s 
requirwl jor a light soil, and eighty-two for a heavy soil ; while with ^ crop, forty-one pounds and a half 
in the mie cas^, and forty-flife lbs. in ihe other, oidy are required. * ^ . i 

^IJP^jrtttseSt&'c.fJuijier/nancnt oasture in ornamental parks, af premier grasses, fourteen sriecies are 
employed, besides the •ffivers mentioned, iu the preceding i>ara|raph. It is added, tliat .dchill^ mille. 
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• 

fMiuminaybe add«l In dry soils . saintfoln In |lry calcareous soils, wild endive in nesvysoUs, and ttam 
opQjto two iiounds of iisrsley per icxe on lands where sheep arc apt to get the rot 
8fI4 Grasse* and herbage plants for lownst howling tureens, Kept const antty under the scythe Of 
nrd^ grassUj^ftecn species arc emp^yed, tngether with the common white clover# On each soil, 
Pace}*s perennial rye grass, more than one tounn ptrt of ^he proper grasses, ftnd the quantity of «whke 
plover per acre, varies flrom six to twelve pounds n * 

8415 Grasse* and ha bage plants for grounds fiuch shaded w4th trees Twelve species of proper glasses 
and white clover r f c 

8416. Grasses, ^c,for heathy and moot y lands it^hich IRive^en pared and burned, or scarified, for the 
putpose of pt oduemg herbage, 1 he tollowing cheapmixture is recommended — . Mixed hay seed twtiity- 
flve poundb, aad white clover, six pounds, with a crop , and forty pounds of mixed hay bctds rurty*fivq^ 
pounds of rye, and nine pounds of white clover, without a crpp When land of this description vs situ* 
ateSl 500 feet, and upwards, above the level ot the sea, shcep^s fescue and thq two allied sqicus, and 
Pba glaura, m'ly be added, it the rate of tuo iMUtids each 
8417 Glasses for improved deep ptalu ground tnttnded to ht m grqss rcrennial rye grass, ten pounds , 
PJhIdum pratense, eight pounds, .^fgrobtia stolonfkn, two pounds, .^floptcuius prnttiisa, two iiouiids, 
and ^jtbluim ripens, eight pounds are recommended, when they are to be sown with a crop, when with- 
out 1 crop, the piopoitions arc, eighteen, twelve, three, three and twelve pounds 
<il4(68 (Masses for land tn pnparaUonfoi ttnt^atton We shall take the liberty, in thitfrabc, of copying 
thg table verbatim — 
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841 Q fit arises for lands which are occasionally suhj ct to the oveifiou me of lain and nn}s,n vhi h 
0,1 e always tn a very wet state *lhcbe arc, ^>i iijij tici six {louhdb, Ph\ Hi'litcUi’i, bix puuiu b 1 s~ 
t ca /omcea, four pounds , /’hliuin pratcnsc.&ix pounds, Jlupcchrus tcnicukitu^six pounds , /grdstis 
btolonffera, four jiounds 

8420 Glasses for ritbbit warn ns, or light mndy s ills These are, perennial n e gra'?s, fr urteen pounds , 
Anthox&iithum odoriltuin, one fKiund , F ^hca dun siuh, one lound, rntuca ovliu, one pound, 
festuca rCibra. one pound , C ynosCirus crist\tus, two pounds , Potirium Sangiiisdrba, four pounds , 
/Ichillha inillcrbhum, halt a pound, infbliuin ripens pounds, ynfoliuin minus vcl procumbciis, 
two |K)unds , MeduhgoJupufina, two pounds II this mixture be sown without a crop, a bushel and a 
half ot rydgrass may be sown along with it. 

84J1 tor drifting sands, which arc to bi cimoUdated, and have a maid piodnced upon them fiy wu mg 
Thtse are, /'lyinus aren&rius, ten pounds, winch bhould be inixcl with day and stnw ropes cut into 
niiet (s, and dibbled into the s uid After i sward hns been produced, the mixture rccoinmc lukd lor r i] ^ 
Dit. warrens or light smdy soils, may be sown 

8 1(22 For dry^avdly situations, tihich icsist a suatd fiom dll oi iinniy mtans J lit c sr ils intj be 
sown with itgrtistis vulg^rU, two pounds, Pbiannui, four ]>ounds, Jiuzx nibdn, four poiindb / ri 
Dexubss, one pound , Srtfblium minus \el proifimbens We repo it our ‘.trong recomincmi ition oi \Ii 
I awson, as an agricuitunl scedbm m, to all persons residing ncir Isdinburgh who have landb to Uydown 
in grass Wc are not less anxious tn ret onimcnd 5fmsrs Druminondb of Stirling, Messrs U cksun nid 
Turnbul]/)f Perth , Messrs Cormiek and Son, and Mr Gibbs, of Ixindon, and M Vilmorin, ot Pans, to 
all those similarly cireuinbtaneed iii their respedive locilitiC’i 

*3 Mtilur^s of grasstsfor the alttmate husbandly 1‘rom the result of in expeiiment midt by Mr 
I ShhVfl of AVungoswells (QiMrf Jour A^r , vol ii p L42), it ippian det^edlv prcleribli to use a mix. 
turo of bccds, even where a single crop of nay, to be sueceeik d by a ye ir’s pastur ige, is to be t iken 1 he 
grasses sown were cock's-foot, hard fescue, cit s tail, rye grass, ind red, white, and yellow clover “ i he 
^ rye grass w^ conspicuous fir growing early in spring as well as lute in autumn, and rein lining eomparu 
tivciy unprdmictive in the sumfner months I he cock’s foot, throughout the season, put forth new Ic iv ei 
with rapidity, after being cut with the scythe, and producett culms to the hay crop only , the fescue planted 
thinly, and also gn w rapidly after being cut , the cat's tail wii 1 iter in ])rudueing dower stalks th in the 
other gnsses usitl ni the experiment, and, after being cut, did not put forth new kaves so rapidly is the 
cock’s toot ind fescue , but, in every instance, it produced numerous culms, white blonsoineHt, at the s in e 
time as the red clover , and, where a part of the fleki was four tunes mown, yieleled a rUh crop ci eulms 
to the last 1 he produce, as compared with that of clover iiul ryegiiss only, * wn in the s une field 
^in the same season, was about a ninth part greater, and the extri-cxpeiises of the seed ibout a fitteenth 
Juart H id4hc clover failed to grow along with the ryc grass, as it frequently docs, the elifft once m the 


forms a useful class of machinery in the man tfaefure of productions for the ilaiiy, the sh imbics, and the 
manuiheturer of clothing, but, in order to tike advantage ot the raw niatenals. afr and moisture, so 
bountifully sui ’ ’ by nature, the most clhcient machinery must be employcii Ihe husbandman who 
clotbos Ins fitl , only with rye grass and clover employs a limited maclimcry, the formci being unpro- 
ductive tn summer the latter moderately so in spring, but when he, for this pui pose, uses a vanity of 
plants, difibripg in their habits of growth and periods of luxuriance, a nuidcrous and powerful niaeliineiy 
is ke«t siiceesslvely in full operation « 

8424. Pda nemoralis was found by |Vfr lauRton to produce a thuk sward in plantations whore ^very 
other groM was killed He says, itS rich nutritilfe quality, its bdkutilul and peipttu d verdure, ancf, 
above all, its quality of floiiriihing under a dense cover of trees, appear to mo to render it peculiarly 
valuablo>fol! the particular purpose ut rendering ornimtntal, and aUo of (lirning to a profit, tlVeo'tcof 
grown-up plantations and thick groves, wlAlh are, ulually, in a state of complete mkcdnesti ” LQuart 
Jour yo\ in p 411) „ 

8415 To desCrou moss tn old tuif “ It is a singular fact, but noi‘gcncraIIy kncftvn to agneuL 

turlata, that by merely lilliiig tne turf of an old pasture held that u overrun with moss, aiM pla^ghing 
aod toWlRiing the subsoil^ and then^ laying the same '^url down again, the whdfa ot the'n oss will disap. 

1, I 



surrwMENT. AGBjtULTURE AS.PRAGTISED IN BRJ^TAIN^ lS|4f9 

p€ar th^ firat leason, without applying cither water or nunure to the surface.*' {Stephens on JrrigaUon 
and Drainmgt ft. 59.) • • • • 

Renovating d^tgdwe meadowt. aThe late Mr. Sinclair, of the New Cross Nufsery, bad perhaps mote 
experience, M hp certainly had more science and skill, iii this department than any otberinai;i. In his 
esscellent w(wk the BoTtmGramineus Wedrwn^iaU, he rlcotnm^cb Arst ascertaining thaMne meadow is 
copipiekcly undet.drained : then stirring the sA-i'ace, by mrrowlng ii^ in all directions ; thcbe$t hartbw Aw 
whuA is unquestionably that of Flnlaysog. After thUi^he gives, a thorough top-dressing of rich Auely* 
divided comtMSt ; he again harrows and croM harrows, *^ 1 ! thi <1 sows IVom two to six pecks per acre of 
grass and clover seeds. For a meadow of low ri4||^ alluvial soil, he employs meadow fox-tail, meadow cats- 
tail, meadow fescue, rough-stalk meadow grius, crested dog’s-tail grass, swcetrscented vernoLgrass, and 
^rennial red clQveft In two years such a meadow will be thoroughly renovated, andwilHie^ abundant 
crops Qt hay. ^ * 

84^J7. — ^1. The of drying hopa%& as follows : — After being gathered ftrom the Inne^ or stdllc, 

the AowcA are immi^iarely carried m bags to the kiln, on wliich (hey arc spread out to the thickness Of 
from six to ten inches all over the surface of the^iln. The Arc is thcif lighted, and kept burning briskly 
night and day, so long as there are any hops r^y to be dried. It is found that a kiln of Mr, Rcada 
construction may be charged once in every twelve hours. Alter the hops are dried, t^cy are iwqpt Off 
the kiln into a cool ventilated loft ndjoiniiig, and generally attached to it( this lott being formed over a 
cart-shed, or some other building open on one or all sidca Jlclng cooled here for a dap or more, ot ac. 
cording to convenience, the hops are bagged or pocketed ; the b.ig weighing S00| cwt, and the po^hei 
](X)4 cwt. ; that is, packed in bags, winch are siiMicndod by a houp from a round opening in the Ao^r, 
and into each of whieh a man enters, to consolidate the hops by treading them down. \V|icn the bag 
is full, it is releaspd from the hoop, and piilletl up, stiA being retained over the holei till it is bealbn into 
shape, when it is sewn up, and lei down into the shed, whence it Ls earned to market, or to the store loft, 
where it may oc kept a year nr more, if carefully excluded from the air. Hops dried on Mr. Head's kiln 
have been known to keep four or Ave years; but those dried by the common methods, and especially 
those of Farnham, seldom keep even twelve months, from the imperfect manner in wnich the proceai 
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Hf^ylng hB« beefi petft»nneii * Thvro arsBewral exotse regulfttiontt oonn^ctect with thexhryinirofhop* 
it^Hritoin, which wa ^l»k it hnneecftsary Cd inter inUi a Work intended for both heuto^eree) hiord 
ccpe^lly as we anticfq^e the entire removal of the excise duties, and the sulgsiitiftion of a gradttaCed 
par oept^ ar jiroperty for this and all other government taxea * 

8439 The Hfwttlan ^0hop oorCoitttfk to be (iry , and Uie external opening to It, fbr thd admisiioikof 
the air, (Might to fhee that point of trie compass Irom whlcA the wind Mows Most frequently atthMaea|og 
ipf the year wheii- W i i^ re Petog dned^ In Enajtod, the bop %atrest is in tha month oi Septembei;, and 
«he Wind in that lomth is generally in the dugetion of tlM south-west When several kdns are built 
tether, ahd not In p. straight line, but so as to t)rm rows or a group, as in fig IgSQs^ this rple eex^ 
u be ibllflved t but tha next best rule is, to have thgSndhlngs to the Areplaoes Abing the iipeCh we^ 
d aouth^asL by wnkh means they will catch a past of tfte current from the soutlMresf aa ilAjises 
9^ The emml»r/omt tot the kiln has been adopted by Mr Itead, because it contains a l^wr areC 
Ihan anyeother igure with the tame quantity of exterior waCtinff, and, becaufeboth the WpUt and roof 
can be made stronger than they ran in any rectangular term, with fewer materials. Uencev while the 
Cfrwlar kilns possess more strength and durabibty thay the rectangular ones, the expensd of (*onstruo> 
tion Is less. 

Wa Dt(a*ls ^the oatts meted at Teuton Fig HIS. Is the ground-plan , in which a a are two kilns* 
twenty fret In (fiametef internally, and h b two other ktins, sixteen feet in diameter internally { c is an 
ogeg space between the kih», to which air la freely admitted by the openings to the south-east, south- 
1 MS», and to the north east, at d d d, e shows the openings to Uie dungc, and cockles or Airnaces for the 
admission of air to the Are, and to be raiided by the flues, previously to its ascending and passing through 
the drying floor { /, the fUrnaces, made of cast iron, with doors ti the fuel-chamkers and ash pits of the 
Same tiutertal , g, termination of a portion, to the ektent of one yard, ot the flues next the furnaces, which 
ought to be built of Are brick, or which may be formed entirely of cast irop, as in this design The 
remalningpait of the flues to be built of common brick on edge three courser deep, an'd cevered with 
bricks or tiles, twelve inches long by six inches broad , h* thesitoation of thecbimneyahafts , i, the stair- 
case for (Uirrying up the hops to the drying>»flo 0 r , and «, a oart*shed, over which Is a floor on which the 
hops are cooled Fig 1240 Is a transverse section on the line a a, or nearly so, in which / is the tuew 





IneUn^M to the Ufnaer opinion, on the principle of Ks being the fhnner'e interest totreet his cattle ii 
a way enable him to bring them soonest to market Coarse food, hg^s, omghtjiottobeu 

on a well oultivated ihna Straw and waten in an agncultural sense, are nett food at sdl. Straw given 


I them (tom railing oirin flesh, but it will never bring them to a state of fatness^ toongh they were to eat 
I 111 that manner for any length pf Ume, whereas a mcKlerate quantity beyond this limited portion would 
constitute abundance Sdantif IbOd renders cattlsLUoe^; whereas food in abundance renders them 
/ contented and able to enduteJimiV inclemency of weaihinr. A fanner ought neither to reai*hor purchase 
more cattle than he haalaieflt..aMwcientcokeep inafliuence} for thoijigh this might lessen the number, 
both on mdividual fauna afsd an the country genemlty, yet the quantity of buffer*' meat brought la 
market woukt be greater, ahq its quality better, than it now m. Hence, on the scoak Of profit to the flumer, 
and ease and comfbrt to the cattle themselves, abundant nowtishBient ought to be given <o the Utl»t 
from the earliest period of their existence, uptil their growth is complete Cattle may be fled In houses, 
i and tied to stakes, or la what are provlncgilly called ** bammels/* which aie small open courts, witw ap 
open shed for shelter on the north side Twenty calves, or tenfearlmgs, may be pul into one of tlmic 
hammeis A hammel wittra shed seventeen feet m width, and fburteen met in depth, wit^h a court twenty* 
one feet by seventeen feet, will contain three large oxeiL or four mnalferaised f»tile« Every hammel 
must be supplied with pure water at the command of the cattle. Before the cattle are put into hai»» 
mels or byres, the floots ought to be well littered, so as to form a sort of drain to carry offthe urlpo to 
an undergieiHM Umk, whence it may he mimpcd np for usd. Cattle lied on turnips eat vety Ifttile straw t 
and therefore, the Qrst thing that Should be mven to them, m the mtoihing. Is turnips, the trouj^ Ibr 
holdirfg them having been t^evlously cleaned: out- In the fc^rlf^'tlbo hift ^ing to be done In thov&nrntt^ 
la to draw the dung frqm behind the cattle into the uriDooanal; an^yhdp |he cattle are eating ehma 
turnips, the dung dan be wbeetad Co toe dunghUL Fresh straw, fer fadd^r# may be given about the time 
that the turnips are eaten up, a toult miantity belrig^ plaoed betortf am beast in the byr& and in the 
racka^mder the sheds of the courts. Oatatiuw is found to consdtifjte the best ibdder for cattle ; potato 
I ' oaustraw is, perhaps, better than that of the pommoh nah as the fomor is ahrays cut down before it Is 
. quite ripa Hay is, no doubt, better than any kind of Itrawi and those have idmodance of that 
desirable fodder may give it ungrudging^ CO eattle, in fhe eeftainty of beine soon r^d its value. 
Turnips should be given agato4Mm> ; and ObqiA IhfKo o^odk to tm amtnoon the mangers . 

should be cleared out, and In tho byre, tiler this ailowafloe is ealep u]^o mab* 

j gem should be cleaned out bdw gHng Wholly fodderi^ Of straw. A tfrowol wiU bh Ibupd a bandy 
^ uistrument for thl| purpose AC the haaiiw^iililJ^todderlng of straw cah he gjlvenA^Bhto eAlr the 
4 last allowance of turnips^ whi^'slimMm Ik cauls wUI come baolwafd>wiMto&d to them 

I even ui the dork, and in moonlight |hey leptoed os woU u during the day. fbe<g|sto sh<9iumt»aerveC^ 

I with turnips immediately after the feedlAgAttoiH} and toe yeSr-^ldaqan fik|Pi[e(*‘tovrii$MflSCnine, to 
complete toetr day’s allowance. Between the auoiyaisees or turnips, ^tteaxapbula lm< spnmDqd li> tft# 
t byrm and hdmmrns, to tndoca thB eettle to Ue down affer re>ketlQll,to tome tordtol, khibh they wlU 
1 iovaflably da At eight the byres^sbould be looked at WltoA B|ht, and toe 0;^ sq|p 

f plied wito the fodder necsim^ A tMr beds madtf cottfortablik fordhe ll^ht, by drawine hack ay^ ' 
dung that may be on them, more litter, and shaking it wall up with a ibilc. At tbe 


hammeis, if it' is moonlight, sdi^ mdeak^ips should Dp thrown, even at this Ame of nig^t; into the 
mangerA During the day, the watmuttovm ahOUid h» au kepfiMa^ Aresh water, and any dith that 
hh^ bavb been blown Into' tobm by the trniSMimmr^^WAaii the ftmit: hccOAics so levene aa 


^ to harden the turn^, th^ alm^ po loof^bb 
. In the beginning of srinteirm piMIxwe of supplying 

; anceof ftofty weatoto & norabouid «dy more be taken ei 

’ * " » fiHfcwea hv h«im 




Vtowhii toe ftost beedmes so severe ns 
field, but worn the store ftkmed of toom* 
cattl^Lwith ftesb tprbips during thccoiitinfi* 




^ day. Froaeu turmph ntav to thawdd by being placed In A tub of cold water , but this is a very tedious 
1 amd troubtesome moaeaf obtoloing Cmsh turrom In frosty afaatber,^idpiixedto tile excellent proctioe of 
' itoniig a Gonsldenbfo qbafttito weipto weatjfier^ '' . 

84d!t T. the feeiai$ 4f H Is Of thcT uhtoit^ltopotoaiioe that the man who has the charge df , 
am sbiuld to vary attentive to hladutyi igm„ bl parueular, that he siionld be exact, oven to a 
mtotrte, fn faMswg tnem Aith turnips ; Qgkla khow p^feotly well when toe time a^ves for a Hash 




eighteen cwt, are a good crop on light aharp landa. 

M41. Time putting up to feed. If the aecond growth of grass has continued fresh till the latter part 
of autumn, cattle may be soon enough put up to feed by the 1st of November; but if the grass fail 
sooner, which it will in most seasons do, the middle of October is late enough for putting them up to feed. 
White globs turnips are an excellent Juicy food for cattle till the commencement of the new year, alter 
which snould follow the yellow or green tops, for two months lon^r, and then the Swedish turnips will 
finish the season. If the Swedish turnips have been stored up before the second growth of the stem has 


wholly or mixed with turnips. When cattle arc red oft potatoes, attention ought to be paid to them after 
feeding, for fear of internal swelling. When observed at first, the swelling may be allayed by pouring 
down the throat a bottlefbl or leas of common whole />il, \|hich will check the fermentation, and operate 
as a purgative. Should any of the young cattle or the feMing beasts in the byre be choked with a niece 
of turnip, foi^those fed In hammels never car very seldom do so, the best expedient is to use the prooang 


attempting to push the piece of turnip up and down, ihe pcobang may be used with grdat success, 
by causing the animal to be forcibly held by superior strength, with its neclu^nd mouth stretched for- 
ward, and while one is pushing the instrument gently down, another is directing the end of it down the 
gullet on the outside of the neck. When the piece of turnip is pushed down into the stomach, lot the 
instrument be gently drawn out; and if, durbig the operation, the animal forcibly twists its head about, 
the instrument should Instantly be let go. Feeding cattle will eat very little straw ; but they ought to 
have abuncfance of litter at all times. 

M42. Comparatiue merUe qf feeding cattle in hammeli and byres, ** Our decided predilection is In favour 
of hanwicls. Ifi them the cattle are at perfect liberty to roam about, if disposed for exercise ; they aro 
exposea to all the sunshine there may be in a winter day ; and the very rain which falls on their backs 
titiltotes the skin, and causes them to lick and clean themselves ; they are comfortably warm in their 
sheds among an abundance of straw in the coarsest night, and rattle will never siifibr from cold, when 
they have a comfortable shelter to which they can repair at will ; they ran come and go to theit food 
whenever they please, night and day, and, their meat being. constantly in the open air, it will be always 
frmh and sweet ; and their feet and hair, when they come to travel, are quite able to bear the hardness of 
the road and the coyness of the air. These are ail advantages which no byre can confer. Nor are the 
hammels so expensive in their original erection as many represent them to be. We have sren a range of 
them consisthig_of five divisions, capable of feeding twenty large oxen, erected for m ; but these had no 
r^ular roof. The roofing of all buildings is the most expensive pert of them. The roof of those to 
whiclf we refer, consisted of trees laid across as beams, about a foot asunder, the space «Jbctween them be. 
ifig filled up with the Ivanches of the spruce fir and Scotch pine. Such a place was a choi/’e one for 
cllacking plaae or beana upon. To this purpose irwas often appropriated ; or it was covered with straw, 
roped down, which was tMed as bedding for the cattle in the first part of the succeeding season, when 
fresh straw was put in its stead. In the hammels whrch faced the south, the cattle were well fed and 
comfortably lodged t and no byre could have afforded so much accommodation at the same expense.’* 
(tluartt^iwr. djgr.i voL u. p. 241.) 

8449. •*^€878. MUk is preserved Srom becoming acid by the addition of any alkali ; because, when milk 
ferments, it developea qn acid, which the alkalies neutralise. Hence alkalies prevent the curdling of milk. 
Alkalies aiqilJed to curd will turn it into milk : they are not unwholesome, but In large quantiUea give the . 
milk a disagreeable flavour, AgricvUeur-Mamsfacturisr, Mai, 2831.) 

8444.— 7m A curd-breaker Jbr skhn-mUk cheeses {fijgs. 1248. and 2249.) has been invented by Mr. 
Robert fiarlas, of Ollmour Place, hklinburgh. It consists ofa hopper of wood ( Ae. 1248. o), seventeen inches 
and a half by fourteen Inches on the top, an^ ten inches in depth ; and a cybn^br of hard wood six inches ' 

and three quarters (fi) in lenjrth, 

.fiAo and tliree inches and a half uim 



and tliree inches and a half irm 
diameter. The cy li nder is studded 1 
with square pe^ made of hard', 
wood, eiich a qUartcr of £i inch in i 
the side, (Ut square at the ends, 
and prqferang three eighths of an 
Inch, liiereare eight teeth in the 
'length, and fifteen in the circum- 
fference, of the cylinder, 190 teeth** 
in alL It jreiTOvea on a round Iron 
axle twelve inches in length, and J 


up, in smne nuaspacc be> 

tween the side of the hcqiper and 
the cylinder Thesa pieces rest on 
axilp ^ wood fikiled the lower 
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rim of tho hop^, to keep !n thfir.piftce. The fSice of theieif ttudded 'irith nlne teetfa of nanl 

•inular to thoM on the cylin- 
chiri at opnpslte ei^ea. 

•tand M 1819.) can be 
made of any length to lult 
the breadth of thb tub into 
which the etijrd la broken. 
The Implement la uaed in thla 
manner : a* Plaoe over it a 
tub» heap Che hoflper (a)« with 
curd, and, on turning the 
winch (rf) In either dlra^ion, 
the curd will fUl, broken huite 
~9~ ^ email, Into the tuk Whibione 

hand ia moving the machine, the other can preai the eurd gently down Into the hopper* Aa el^U** 
ness la a matter of the greatest importance In cheere^mklng, the internal 'parts of this machine, being 
loosely put together, can be easily taken to nieces to clean. The cylinder axle rests on two hard wooden 
blocks C/t Jtfi- ISlD ). one on each sid^ which flip out of their groove. They are held in tlvelr working 
position by the thumn-catch (g). sunk flush with the bottom of the stand (e), one over each Mock. I'he 
wedge-shaped pieces ie c, 1818.) come out* To prevent the curd working out of the aldei>of the axle.* 
the cylinder is set a little at both ends into the sides of the hopper. The dotted fanes In 194A will . 
give an idea how the Internal part of the machine is oonstnicted. Only one tooth is represented on tlie 
cylinder by the dotted lincfj to show the position of the wh^le. {Quart. Jour. Agr., voL iv. p.385.) 

84i5. Band's ckecs* prfiss (Jflg. 1850.) Is one of the most convenient In use. ^ The fbna contaiorng^ 

the curd is put on the bottom 
plate, A, and thdtop plate, b, 
IS made to descend and presa 
cm it. There are two ways of 
doing this: one quick and easy, 
until the resistance becomes 

g reat; and the dtl slower. 

ut more powerful, and used 
for the conclusion of the oper* 
ation. On the axis, o. of the 
wheel, D, there is a pinion of 
eight teeth (not 'seen in the 
c.igraving) which works in the 
. ra^, a. On the axis, a, there* 
U another pinion of eight teeth 
(concealed by the Other pjrts) 
which acts in «the wheel, n. of 
twenty-four teeth. This axis, 
a, may be turned by the winch 
handle, ir, three turns of 
which will make the rack de» * 
scend through a space corre- 
sponding to eight of its teeth. 

In this way the plaoe, a. may 
be lowered to touch the cheese, 
and to commence the pr^sure; 
but when the resistance be- 
comes considerable, the second 
method of acting on the rack 
must be resorted ta On the 
axis, E, besides the pinion 
before mentioned, there is a 
fixed ratchet wheel, a: the 
lever, i, forked at the end, 
whicn embraces a, is also 
placed on this axis, but |ums 
freely round it In the forked 
part ofPj'there is a pnll or click, 
u (better seen at a *}, which, 
turning on the pin, K, mav be 
made to engage In the notches 
of thej ratchetpwheel, a. By 
means of this arrai.eement, 
when I Is raised up, and o 
engaged In p, the axis, e, and its pinion, will be turned round with great power on. depressing the end, i, 
of the lever; and by alternately raising and depressing i, any degree of pressure required' may be given 
to the cheese ; after which, if ft be wished to continue the pressure, and to follow the gradual shrinking 
of the cheese, the lever is to be raised above the borizontal position, and the weight, w, hung on, 
which will cause it to desc id as the cheese yields. By Inserting the pm, p, this eflei*t may be discon- 
tinued, and the farther descent of b prevented. {HigtUand Soc, Trans., voL x. p. 52.) 

8446L Tiftc pneumatic cheese press (figs. 1251, 1252. ) is the invention of John Robison, Esq., Sea R.S.R 
'When of fUll sue, this press may consist of a stand about three feet high, on the top of which may be 
fixed a tinned cop[>er or zinc vessel, of any required capacity (say eighteen inches diameter, and eigh- 
teen inch deep), t contain the orepared curd. This vessel should have a loose bottom of ribbed work, 
covered with wirecloth, firom under which a small tube, nearly twelve inches long, should communicate 
with a close vessel, capable of containing all the whey which may be drawn Arom the curd in the upper 
vessel At one side of the stand there may be a small pump-barrel of about seven Inches deep, from the 
bottom of which a suction pine should terminate at its upper end in a valve opening upwards, and a 
piston, with a rimilar valve, snould be placed 4i the pump-bart^ and be wmked by a J^^inted lever, as 
shown in the model. The process is to be conducted as follows : —The eufd being prewred, and salted 
in the usual way, a clotl is to be put over and into the upper vessel, and the cura put lightly into it, 
except round Che edges, where it should be packed quite close to the sides of the vesseL po that no air 
may pats (hat way ; the bump hand'o Is «,hen to be briskly worked for a few minutes, on which tho pressure 
of tile external aur will force the whey to run down the tube Into the whey- vessel ; when it ceases to 
run, a few strokes cf the pump may be repeated. The cloth and its contects are then to be lifted bodily 
out of the curd- vessel, ana to be put into a mould of close wirewi/k, with a weight placed over it until It 
become firm enough to be handled. The mould should stand on a sparred shelf in shelf made of laths like a 
bacon rack) to allr *v the air fret access to it on all sides of the cheeses. Ittfig^ 1251., /* is a vessel contai.j. 
ing the cu. • ; a vessel for containing the whey : c, a tube conun'inlciUng .lorn s; co 5 ; d, an air pump 
' ‘ • 4 T 2 
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fifer esbauldng the dr in £ ji r, tube compianicetinff from to 6 . /« a tjib foi^etting off tbe wher from 5 

/’ig ISoi is a false bottom for the vessel a « g, s^ooit frame 
wirecloth (Highland Soc Tram , vol x p 200 } • 

84^7 -.7066 Naip SttUon cheeft may be nude to acquire 
fhe flavour and appearance of old ones^ by inoculating them 
with portly of the old, conbilning blue itiould. .Tbe little 
fcQop whiCR 18 useil in taking samples of cheese, a^rds ^ ready 



eana of perfoiming the operation, by Interchanging ten or a 
cen of theerolls v^jch it extracts, and i ' 

^isserariate the germ of the blue mould i 


A new at^mi cheese, treated in this way, an^ well coverud 
up from the air for a few weeks, beeves thoroughly in^reg. 
nated with the mould, and generally with a flavour barely to 
be distitigulstf^d from the old lorie (Highland ^ Tram • 
vol.xlp 233> ♦ 

8448 m-7184 Management qf the fleece m Australia In 
toauimilate the ' ' " 


order to auimilate the Austraban wool as much i . 
with the Geianan. in preparing it for market, tbe fleeces 
should not be broken, but merely divested of the breech and 
stained locks, and so assorted or arranged that each package 
may contain fleeces of the same character as to colour, length 
ot staplp, fineness of hair, and general quabty 
8449 if the toaihin^, has been yeriormed at the same tune 
and place, and with an equal degree>of care, the colour is likely 
to be uniform, and it will then only be neqessary to attend to 
the separation of the fleeces as to icf^gth, flnene«8,and general 
quality, but if a large grower has flocks of different breeds, 
and fed on diffbrcnt soils, care should be taken that the fleeces 
be separated, first, as to colour, and then, again, as to length, 
fineness, &c 

8+50 Packing The fleeces, being assorted as already sug- 
gested should be spread one upon another, the ntek of the 
second fleece being laid upon the tail of the first, and so on 
alternately to the extent of eight to ten fleeces according to 
their size ^nd weight When so spread, the two sides should 
be folded terwanU the middle, then rolled together, beginning 
at each end, md meeting in the centre, and the roll or 
bundle, ro formed, bhould be held together by a slight pack 
thread 

84^1 The^haggtng should be of a close, brin and tough nature Ihe material hitherto most generally 
used has beeii snl canvass, whieh very ill rcsi ts bid wcathtr on a long voyage, and, when received here, 
cvi*ti in favourable condition is so dry and ensp, that it will^ar like papir A thicker, twilled, more 
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flexible, and tough material would be preferable ihe and form of the package 
may be in length about nine feet, and in width four feet, sewixl up on the two I ng 
•ides, and at one end , the other end being suspended with tht open end upwards to 
receive the bundles made up as before direi tod, which are to be put in one at a time, 
one of the flat sides of the roll or bundle being put downwards, and so on in succcs 
Sion, and the whole being well trodden down until sufficiently hlled for the mouth 
to be closed Ibis is the German mode of pat king, but it is doubtful whether paik 
ages of the dimensions that have been hitherto sent from the two colonies may not 
be more convenient for so long a voyage 
8452 The operation qf sereu mg should be discontinued where if h^s been practised, as the pressure 
by the screw, and the remaining compressed during the voyigc, ociasions the wool to be caked and 
matted together in a manner that is highly preiud ml to its appear inic on arrival Ihe praetii^^ also, 

of winding up each fleece' separately, an 1 twisting a por- 
tion into a band, is productive, in a minor degree, of the 
same prejiuliddl effect, and it u to ivoid this that the 
making German bundles ot eight or ten fleeces is sug 
gested (llobait Toun Courier Jan 8 18 4 ) 

84jJ — 7274 A pigsty is a building which a general 
the habit of ' ' " 



observer is in the I 


of thinking* ri quires no greit 


B ^ I B D Lire either In the plan or in the execution , but the ex- 
KP “ L i D ptrienced agriculturist is of a very different opinion 

imil I rigs, t > thrive, must be kept dry, warm, and clean, and 

this they cannot be without some contrivance In gene, 
ral, a pigstv consists of two parts, a small open yard, 
and a small covered house or shed , in the former, the 
animal eats and takes exercise, and, in the latter, he 
keeps himself warm and sleeps. As an example of a 
complete range of pigsties erected at Bagshot Park 
Tarm, by Mr Btirness (see Card Mag , vnl x p 332 ), 
we icfer lofig I4.53 , which is a ground plan of a very 
complete building for breoi^ig and fattening pigs In 
this hgure , a represents tl ^lodging houses 5, the exer- 
cise courts , c, the troughs inTo which food is put , d, 
passages for supplying food , and c, a house contaihlDg 
the food. In which there is a boiling and steaming ap- 


paratus, and three Ian 
tanks, for fermenting me 
food before it Is used 
Ftg 1256 18 a section, on 
A larger scale, on the line 
A B, and fig 1254. is a 
verUeal profile, on a^still 
larger scale, ofpart of the 
roof, showing the cover 
of one of the ventilators, 
marked /, in M 12^ 
Ftg 1266 18 a section/tin 
*he line c o, on the same 
scale as^ 1SS5. 
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«84S4 — 7^14 qfjtfod/or steins M» BBktD, ^0 h w ttrtoned «wine to an anorntoua walafat, 

has the follomng obeennations on the subject in tie Bnttsh Flanner*9 Magazine, voL vii. *<We cAnMder 
thenikworthy of quotation, with a view of impressing on the mind of the reader the importance fer- 
menting fbdd for this class of animals I alwiws feed my pigs on sour food, which 1 have in vansMy found 

to foed them ftuter, and to make the flesh firmer and whiter, than food given in any other itate:* Thr 
following is my method of preparing i» — As soon u the potatoes are steamed, 1 have them, while quite 
hot, beaten to a pulp, and mixed with bran, in tlie pMportion of twenty -eight pounds of bran to a sack 
(240 pounds) of potatoes, and this mixture is pu| into a vat for ten or twelve days, till ^te sour; this 
food makes the pigsjTat enough for poikers or small bacona When I require them more than eommonljy 
fot, 1 begin with flftv pounds of barley flour,. insteail of the bran, to each sack of potatim, gradually 
increasing the quantity of flour till it amounts to half the weight of Iht potatoes , when tne quantity of* 
flour is greater than the moisture of the potatoes will absorb, I add a sufficient quantity of water to make', 
It into a thick paste I never give it until it has fermented. * 

8455 A description qf improved apparatus J9 t cooking fodder for cattle bp steam ^hc 

simplest form of appitratus lor this purpose usually met with, consists merely of a common oiwn boner, 
over which a tyb, With its bottom perforated, is pi iced, and the junction rendered stcamrtigbt DV what is 
called a water valve or water-lute joint, is to say, by the lower edge of the tub projecting below its 
bottom, into an annular space round (he upper edge of the boiler, hiled w ith water Ihc tub is filled with 
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the vegetable matter to be cooked , and the sttam rising through the perforations of its bottom, frgpi the 
water beneath (a Ifire h ivmg bctii lighted under the boiler), prepares it Ihis apparatus, excellm as it 
appears A-om its simplicity, has many disadvantages J he tub requires to be liflra on and o£ meads 
of a crane, if of large size , a separate boiler is retjuired for each tub , there is no mode of reguliRing th#< 
supply of steam, but by damping the fire, or urgmg it , and the boiler, to be supplied with the water spent 
in steam, needs the tub to be previously lifted oif Added to all, the boiler must be circular, and, there* 
fore, of the worst possible tonn for economy of fuel Ihe next form is that ingwhich several steq ming 
vessels are supplied from one boiler, which may be of any lorni Each of these vessels consists^^ tub, 
as before, with a perforated bottom, and close but movable cover, which Is plated on anothei^shallow 
tub, with a close bottom, into which the steam fVom the boiler is conducted by a pipe from the boiler . the 
junction betw een the two tubs being njade good, either by three dr four thieknesscs of felt, or by a gasket , 
a coqic regulates the admission of steam to each lower tub, and a crane is provided, which commands the 
— whole range, and lifts them on or off The arrangement answerf 

tolerably well, but has some inconveniences But a comparatively 
small surface of the potatoes or other fodder is exposed to coction. 
The crane for lifting off the tubs, when each is capable, of con- 
taining^ ftom four to six barrels of potatoes, requires to be a strong 
■ and rather costly piece of work , and the consumption of time and 
labour in lifting on and off, filling and emptying those tubs while 
hot, 18 very great, whereby a considerable loss in Aiel accrues, 
All these considerations may be of small importance where the 
quantity of fodder cooked Is small, and therefore the cost of labour 
and fliel slight ; but where a large stock of cattle Is to be fed with 
cooked food, and the apparatus is therefore neiudy at constant 
work, every consideration of facility and economy xi^met hi the 
highest degree important Accordingly, the following tram of ^ 
paratus was designed foP a gentleman, who is not only M exten* 

. ffwe rearer of catfic, but one Sr the most distinguished agricul- 
tural improvers in Ireland « , It Is conceived that it embodies most, 
if not all, that can be wished for the puipose. Fig 1S57. lon^ 
tudinal section (ffthe boile^ which is cylindrical, and four tunes lit 
diameter in length. Witty's patent j^ftimace is iqipUed to it 



Robert La Zouchet £lq , of HarristOn. § 
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1 ^ 

111 the ItfcUned plane; d^ehefiro ben; e, the dead plate; 4 the ailupit The flame and heated 

air pauei under 'the boUtf. 



air pauei unacr 'tne boiler, 
through the bottom flue, J, 
thence through the tubular 
flue, g, right through the bbdy 
water In tne boilpr ;*at the 
extremity of whlqb It goei off, 
right and left, through two 
lateral fluei^ which Join at A, 
and go into the stack or chim. 
ney ; i ia the feed head, sup. 
plied either firom any aufflei. 
ently elevated aoume, or by a 
pump : it ia adjuated, to supply 
the boiler at a pftiMure of lb 
to the square inch : A is thb 
lafety valve, loaded to the lame ' 

E reaaure; the ateam from it 
Iowa into the flue ; I is the 
manrlid ; m, a whistle, for the 
purpose of riving notice when 
there ia a deficienev of water 
in the boiler, should such ever 
takfT place; boilers upon this 
conatructioq being much more 
liable in injury in this respect 
than those which have no in* 
ternal flues ; n is the steam- 
pipe and stop-valve, which is 
connected with the steaming 
vessels. Fig. liBS. is a cross 
section of the boiler : the same 
letters refer to both figures. 
The top part of the boiler, 
above the masonry, is covered 
with a wooden Jacket, one 
inch thick, and supported by 
segments of angle iron, at an 
interval of one inch and a 


f, ^ 12 s 0 1 j 3 quarter from its external sur. 

.>,.1. ,i.^f iv face : and for the mme reason 

* « . *•’ the walls of its setting are ail 

built hollow. Fi^. 1259 . is a side elevation of the steaming vessel for cooking potatoes, carrots, parse 
turnips, &c.. or other such things ; of which IStia is a cross section, through the centre of its Icn^, 
the fame letters ryfer to both, a is the external cylinder or- outer case of the vessel, formed of oaken 
staves, one Inch and a half thick, hooped together, and having a close end, staved In at the end, b. Tho 
other end is closed by a movable lid (c) of wood, fastened by cotters driven through two links formed in 
pirojectloni from the adjacent hoop, and made steam-tight by a galket, soaked in bees* wax and tallow ; 



iiring placed with ^axis of motion at right ai 
lube, 0 (ahoim only > consists of an in' 


It is capable of being very readily put on or 

off. In the lower segment of the cylinder, an 
arched wooden folse bottom d is placed, stiffened 
by rilght cross-ribs of cost iron, and perforated hill 
of holes, live rightbs of an inch in diameter ; above, 
and supported br this, the matters to be j^ked 
are placed until they quite fill the cylinder. The 
whole thing is hung upon two gudgeons or jour, 
nals, e e, passing through the centre of gravity of 
the cylinder, when loaded ; so that, by the arrange, 
ment about to be described, either end of it may 
be elevated or depressed. One of these Journau 
is hollow, and immediately co'.inected with the 
steam-pipe from the boiler by a stufHng-box, f ; 
so that tne steam enters the bottom of the cylinder 
through this journal and the curved pipe, g, the 
former having still free liberty of motion. Both 
Journals move in brasses, resting on strong diago- 
nal framing, h A, bolted down to a mass of ma- 
sonry. it are two wrought-iron lin^ connected 
by Joints with the hoops of the cylinder at top, 
and with the extremities of theequibrachial lever, 
A; the cenfre of which consists of a Y shaft, t, 
supported by two or three slight frames, mhtm, 
and having the long v^ical lever, », keyed on 
It at one end. I*he 8 e Trames are bolted to pro- 
per timbers in the floor of tiie loft above. Now 
It is obvious that, by means of the vertical lever, 
fi, cither end of the cylinder may be elevated or 
depressed, and that the natunl tendency of the 
whole systeim when at rest, will be to remain 
horixontaL * nom the bottian or side of the cylin- 
der at 0 proceeds a small tube, to cake away the 
condensed steoip ; so made, that it shall permit 
the water to pass, and yet be iteain-tight; and 
also that it shaB remain vertwal, whatever be the 
position of the cylinder. ^Tnls is shown enlarged 
in Jig. The upper end of ^ tube works in 
a steam-tight foint, o, like the pm of V^Mnunon 
cock ; but m'a&.so that there is a free passage 
through in all polltionsof the tube : tke screw tail * 
V of this Joint is secured into the bottom of the 
cylinder by a brass nut and felt washer; the joint 
to the axis of the ^linddf. 'Thivlow^r md<of the 
dd siphon, the returning limb of w|^lch b of such a 

If, • 


ununlwT. AGftlCULTUHK. Ais».P]^ACTISEp IN IbRITAJN. 

**W*¥ •w***™" oA^iter tetabied In it Ii equal In preaute to tfce deniilk of the alenni in the 

cylinder.. The greatest part thM>lube hangs fteajr in a square apertung below Uie Urr^t floow 



in im and 1259., where it it connected wiih a imall sewer to take awav the water. It ii evident ilia t , 
when the cylinder is moved, the’tube will rise and fall vertically in the hole or upright trunk in the 
floor. Now for the mode of working this steaming vessel, llie steam being ud in the boiler, and tIuUiilf 
r, removed, the end, c. of the cylinder is elevated to an angle of about 40*^, wnen IL comes Just under a ^ 
Idrge wooden shoot or hopper A-om the loft above, close to which is placed a slicine lAichineifbr dividing 
mangold wurtzel, turnips, or other large roots rcQUiring to be steamed ; from whence tliey drop direct 
through the hopper into the Cylinder until it it flifi. l^otatoei are either shot direct Aom a cart (if ^e « 
bTtuation permit of it) through the hopi>er, or Aom sacks from men's shoulders, into the cylinder, whl g 
it is full, the lid, c, is put on, and cottcreil tight; the cylinder again placed horizontally, and the 
steam admitted. When the steaming is complete, a low capacious truck, or a large square basket 
oil wheels, or any other convenient receptacle, is brought under the end, c; the lid is removed, 
and the end, r, is now depressed sulflciently to cause the vegetable matter* to fall out ; the steag; 

being previously shut ofl’: the operation is then complete. X^e 
false bottom is now to be withdrawn ; and it, together with the 
inside of the vessel, scraped and washed; the fornwr is only 
necessary when potatoes are cooked in it. The objects proposed . 
Ill this arrangement are, perfect ease in filling anc^i^tyin^jWith. 
out ihe necessity of handling either the heated venci orpoqd/ 
nearV a maximum capacity with a minimum cooling surme to 
the vessel ; perfect staunchness, durability, and readiness of ex** * 
amination and cleansing of the interior. If tlic re Idk no otlier 
elevated supply of water to the steaifl kitchen, a pfffiSfr should bft 
flxed in it, both to su|^ly tne boiler and to wash the eessels : pota* 
toes, especially, leave a kind of slime upon the Inside of steam • 
tubs, which soon putrifles. ft Is said the cattle arc sometimea 
choked by small potatoes, which are not sufficiently steamed; t 
this might be prevented by the addition of a pair of roUerf, Into 
the hopper of which the cylinder might discharge its contents ; and* 
they would bruise all to a given size, and deliver into the Auck* 
before mentioned. Fig. 1261. U a side elevation of the cyliiidrigal 
vessel for steaming hay, chaff, bran, oats, clover, &c. It is of a much 
IsMcr size th the cylinder for steaming more solid matters : and, therefore, is not made of wooden states, 
but of iron plate riveted together like a steam boiler. Fig. 1263. is a cross section of the same : the lettera 



The other end is movable, and closed by a cAcular lid or cover, also ot boiler plate, secured by six cotter 
boits, as shown in elevation, yfe 1261.; it is strengthened round its edge by a ring of two incheiand a half 
angle iron rlvgted on, and is cxtemally slighUy convex : c is the convex fake bottom, fomed of sheet 
iron one eighth an inch thick, punched full of round holes three tenths of aiT inch diameter, and 
Btiflbned by riba of T iron, riveted to its lower side : d d^xe two siphon tubes for emission of condensed 
walA. aa before dbacribed : f.i8 a jnan-lid for the furpose of flUi«g in chaff, &c., or other such matters. 
The large end Udliaa got a ^nterbalance weight attached to tfte chain,/ The whole of this cyh^nder, 
and aB tlie atteanuplpes, a* lapped over with slight haybands, which are laj^ over with thick Alt y 
drAdnought; agd this, lastly, is sewed Ughtly over with strona sail canvass pinted Thu mWe of uniting, 
as a coating, several bad conduclora having difl^nt condAUng powers, is found to resist the P®»mgc of 
heat iiRichincnW cRbctuafly than an equal thickness, of even the e.orst gonductor of the three. This tact, 
whl^, 1 believe, has n^been hitherto notice<k at once suggest to the sckeitiflc reader amacutloua 




yCl^OP-®DIA OF^ AfrRidljLTCJIlE* ^ first additional 

analog to the paMr^e of loiind through media of dlfflnrent deaiity, aA&crluch, indeed, caused the 
arrangemeU||Whioh iw beeiv^descnbed to be adopted. It wiH thus be icyen that this se^m cylinder is 



very sin.ilar In its general construction to th^* first described, except that it is not movable, which, flrom 
its mamitude, would be inconvenient, and is unnecessary for either hay or chaflT, uc Now of the mode 
of working it In the loft above, imm^iatcly over the man.lid, c, is placed a chaff-cutter, and also a bean 
and oat bruiser, which both discharge by separate homers into the cylinder The end lid having been 
put on and cottered up steam tight, the vessel is thus fiiled with the desired material, which is spread 

....M t.<i .. 4U..C. . j 1 I Ai..' Ai 


ramrod of i^un ihefore being used the first time, the Inside of this vessel is gi\ en a coat of drying oil, 
and copal vSniish mixed, which prevents subsequent oxidation The general intent of the whole of the 
apparatus is to save labour and fUel, which it does efibctually , and that portion of it for cooking potatoes 
isQiow about being erected in the new gaol of Mayp, the largest in Ireland In some few cases, whea« 
the extent of the apparatus would be very great, and labour dear, it might be ad/isablo to connect a small 
steam engine with it, working from the same boiler, to pump wftter, slice turnips and mangold wurtzcl, 
cut chaff, and bruise oats and beans, Ac. Where a high pressure steam engine pre-exists on a farmery 
for other purposes, the ^aste steam from it may be made fiiHy available for steam-cooking apparatus, 
Vthich thus would cost nothing , it requires, however, a particular adaptation, in order that the power of 
the engine may not be reduced, by driving the steam through any considerable resistance Occasionally, 
but rarely, fluids may require to be boiled by steam, as stirabout for pigs, or wash for calvt^, for these, 
another folYn and construction of vessel altogether u necessary (R Mallet ) 

8456 — 7431 Warmth is strongly recommended for promoting the health of poultry Cold, it is found, 
^oithqi produr''8^nflammation of the lungs, or pulmonary consumption Heat constantly prevents this, 
and alleviates the disease when it has taken place {Annales tLa Sciences ftafuretles. as quoted in Quart 
^Jour of Affr , vol li, pi 568 ) Warmth, also, makes fowls lay Every housewife Knows that eggs are 
most abundant in warm weather , and all country housewives know that the only way to make hens lay 
Ui cold wd^Wr-v, when eggs ar3 dean is to feed them well and keep them warm— the latter being of very 
nearly as much importance as the former Some excellent observations on the subject of rearing and 
leediM poultry win be found in our Ency of Cott Arch , \ 1325 to ^ 13S9 , and ) 1S56L 

8457 — 7631 The nfole may be extirpated without the use of traps by digging up the mole hills in the 
course of the month of March, which is the breeding season In oraer to give an idea where the mole's 
nest is to be found, reference may be had to Jigs 12S5 and lSb6L ; the first of which is an underground plan. 




supfLEsnjOT. AGRICULTUIIE AS^FHACTISEft IN BRITAIN* 

from the place fMming the la oeder to raise j^htl! over it to protect lif from th* «ln , f e show the 
^ sutAim of the ground , ^ a tuAnel above the surface ofjhe groun^ m the soil of She artificial h^l^ 


least nc^e, the parent wUl make her aili)^ran<^, and taiay, be also destrojed. 

8458 mode qf catching rati by bait^ the traj^ with ground pale malt Anted with the 

01 carafiray seeds, and which is said to be vtry eOeettve, will be found descrited» att^t leo^n» in i 
Jowr toL lip. 318 top 331 * | . 



18{«V lENCYCLOPiEDIA OP-ASMCULTUBE. riwr akwiipn**- 



Tf iMmi that I have said (p 111^ )* that, m the 
•are supported by suction alone, it is 
*Yet SMB the critic. * m absolute forgetfulness 
V nl^ft pages, tells us of the extensively desjruc- 
jnary air"*'"" awanww** n» «•»» jL.nnniinop<l to be incapable of doing 

Uve ravages of these vei 
any lidury to the agncu„_ 

-lire., 







a The reader wl, — - 

by turning to the £ji<o^ 

• 0 • 
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AGBJCULTURlTlis 1?BACTIS&D IN* BRIi^AIN. t tsW 

u * * • . • V 

^*J!.**^*>'*'*^®"®***^’^^**®f'«®*®*^ honour that c«nt»e conferred upo®, dcarik, >oum 
rafenAon^ Grcfw, Ftb 12, 1834.” « -r- ^ 


84S(>~777& Thet^tcuUnreqf thed^rfi 
larly the grulne dist^ts, will be fovTkdilfeat 
qf Za^ mJhe*Hi^hland and Grazing Dulr 


I, and Scotland, more p 
tpreMcnt State of tke rmamy 
^Kennedy and T« p ^ra(n^. 



pubHshod 1^ 1829 lhia%ork contains 
fl^eat abject of which is to show tt 
corftequence of exceralve taxation, 
or the Mriaulturist of Australia 
acres jfhe result of the whole 

for prorocting onApart of caiAts rajddly p« ^*wg away 

\e water ^otH fen ana low lands 
^ purpose in Canferldi^h ire, and 

re since learned from the Icoount oPa trial, m the neiivBpapcni (see Tsimes ft>s July, 183|>a that « gas 
engiucpas also been so employea In the Cambridge fens We are now enable^ through th^indness of 
Mr C H. Capper, engine.iitaker,Union Foundesg, Birmingham, to figure and d^ribe a steauvenglne and 



k osoi — 
iVe have 
we have since learned' 



machine of a terv superior description, which that gentleman has erected on the estate of ■ 
Esim at Stalnfleid,in Lincolnshire ** The great advantage,' Mr ( apper observes, ** of bringing 
)d lowla^s (formerly rendered useless b> floods) into cultivation, by a small outlay of capital, mwt 
~ trcAibllng yoli with so minute a description of thedmining machine 1 have erected lor 
i, as the same may be of use to a few, I shall feel obliged If you will give it aplacp In 
at the B^e time add, that by the great improvements which the use of locomotive 
-lages has made in high pressure engines, I am enwled to say that as eflhctive an engine as the one 
Bribed might now be completed for a much less amount, , or, if the landowners whose lands are 
lect to flo^ were to subsenbo. a movable dralnlng-npchine mlgnt be made, at a very small exwnse.** 


lifting 
%akc, 
fen and 
be my apology 
that purpose, 

your work , and at the s^e time adi 
earn " " " 

d<^ _ 

ct to floods were to subsenbo. 

1267 shows the elevation or; 
c, in ^s 1068, 126A and 1270 On Uils%haft, the 
revdlves in a bBhk or sttmaeaBlna, similar to that formed ' 
“’■rfHpd as not to allow of j 


dralning-machine i 
a sixJioTse portable dondensij 
liisfhaf 


I4j59 



^ . ‘P««« 

densing steam engine, working a second shaft, 
1 1aK« water-wheel dd Is fixed. This wheel 

f^r tne ahed of a common water mill, but so 

nr any water passing by eitb^of the sides of the paddles, dr by the fYoiA , 
ddles lifting tlu wafer ftim the bottom (d* the wheel race up against the 

„ It over the sluice e Tha sluice is formed of movable boards^ to adwdt 

t qC water at pleasure, flron^ feet to 8 fept in height T%e water, being alted and 
Lcee, fells into the pond^wfeoelver/, whence ibis car’ Ja lii|^ a Eevel as y 


wheel acts by its pa<i 
and then throwing * 
ffthe lift 




wU) run i In thU cue, at about 5 feet higher than the surfkee of the land^to be dra^lned, and about dfeet 


ee^, oonmta of eight iron paddles, fixed to an octagon iron casing ; eagh paddle 
a portIcM of isater fVom the bottoxn of the whCel-race, and ridslng it to tf^ top of 
len the whole^nf Uie water, or neiM^, is lifted up, of course the Vwt« composing 


^l^en^e wholfl^nf toe water, or neiM 
^ e muiil'he attended te^ lest the wa^, force 


jto, is lifted up, of course the Tkwi 
• w^ back again upon the wheel. 

V and water-wheel i in asMch a is 


t^oss thiidraln which eonveyt toe water to thn whM-rsge. M 

fijg. IM. ts a llectlon through t^e steam-en^ne and the water-wheel ; In which wds thsi boiler } Jiy toe 





Jpfg. 1270. i* a 
Cik the axle of 
the 'Vond or n 


A^hRICUtlL^ 

I 


PRACTISED IN'BRI'^IN. 


• “ 5 z ... 1 1^*^®"*** the water.tiAeel, tho trongh, ani^e two bIuIcoa ; 1» ‘df 

he axle ot the w^er^«(heel | «. thfc paddles ; e, thq^upper iluipe. dVer which the nmter is t luwn * 
IwiKl or iwervoir to reoeire tflfe water before It is earned the nearest river j m the trou|r^ 


oucxne ooiicr ; ana, n, uie cnimney. ' f * V. 

84^2. Actigfi qf the machihe. After these particut^S 4 littl& flescnp^ will 
be nccd|#i for it must be evident that, when eAme u set in motion, It 
will, by^eans of ^e wheel \nd pinion r, #irn thP water. wii eel, d tf, about 
fts centre, e , and that, when seUn motion, each of the arms will lift a quilntity 
of water ftom the trough, or whkl.racc, nu over the sluice e {Bwfig- l»70i), at 
a higher level to the poffd or reskvqtr, /, Whence it may be taken away as cir. 
cumstances may require. \ 

846J. The expense of the portabn steam-engin^ thftlusive of carriage, and 
putting up, was about 280/ , that \ the fiittng wheel, exclusive of 
sonxy, about 70/. ; and the total cxpAise of (he whole about 4^ 





8464 — 7T88. BwldtMS Mr. Coke'%farm-home$, Much as they vary "n appearanee, to have seen ono 
of Mr. Cuke’s farm-houses is to have seen all, as respects character. Of these, besides such 
undergone repairs and additions, not directed solely to the acquisition of perfect comfort, but df ”Vh^, 
tastcfbl ornament, the liberal proprietor has erected fiftv-two entirely from the groi <i<L landlords wim 
grud'^S their tenantry even tne repairs requisite to presiwvova miserable hovel in safety ^ve their h^s, 
wilt ind everything to censure in this part of the ar|ri!^nients at Holkham ; (br, not only are these 
cott Tcs tasteful beyond an]fthlnff usually erectedoof Jne kind- but it is utterly impossible to imagine 
anyt.ing tneve conunodious i^d*re^Iete with convenimee. They are/ in fact, suitable ftn* the rnidence 
of genti'”*- ,n in^oderate IlftepetHtent fortune Thil may be considered lupmuous, ai^d lertainly les ; 
miftSjt be mp e to sdtece ; but Mr. Coke's farms mc all large, and his‘ tenantry must be mf» of 'S certain 
eapital, Ir epoiidemly of these considerations, llfr. Coke’s TAevitlently the right system. He does not Dill 
to refleq/, vhen ft>r a tenant, 'that, in all probability, he iuis like notions of ' ,«faifoTt (tnoUgh 

irfbc^ jhui^UI^ >Bith hlra|^ir, and that wtthou^Cfj^ln and am)>la coi^venio*^ ei he ' jAHOt emiloy the 



^ <&llCYCLOP«DIA OF. A^V.Xw.Ji.ltTRE.'^nasiMDtAoMii, 

prfkt^ / of bif farm advfSbtageouriy to olther tenant or landlord IviSlIf aplrftcMr. Coke baa proviM 
•mprj Sr the cCmfort of his teriUntr^ not onlf^tlvatii» and ttnmpvlDgtneir taste while he gratlnM 
own , buL whicb-is infinitely more Jmportani conTlncinji them iftthe same time that all the reqbisites 
to b. V com wt and advantage aib duK cared mr. Though b^t in a style the mof f- simple, these nouses 
preseir^ wfole In accordance with ths^iruejt tmte, and all Kis Iftm acconmlisl&d tfy the most simple 
nUeans \ ^ \ shingle, of which grey m tf'd uKdominant hue, embedded m and jiccasionc^y 

divided In^ Uinpartments, gives a b^tinl ftqpearance Ip the wallas and wflSre coping <mn be uieail 
^ or ornamental, it is^ppilv introdiY^ in ILockilpf what appears bcaimAil stone, but is, in Act, tt naked 
^jrlcfc earth; produc^on tne In thk wa^the nelghitoufrhood lAi bcfn studded with a num^r of 

most tasteAil structuru, calculaiM to prodttj:» em a moral infiuence on ne conduct of th*> j^upants. 
Taste, neatness, cleanliness, are thtu daily upheld be(^ thfm, as a pattmn set by their landlll.^yd , and 
they are coutinually silently, but Ofcpressively, rea inded, that he who bit done tnlatibr them expectSL 
and has a claim for, a corresponding return Such ia the value of good ^ample, no matter bow durectep 
to us, ev^ a weU^rraiiged house, with a cleanly and tasteful eatenor./iiay tea^ its occupant excellent 
mol-aiity Farm Mag, vol viU p 12.) / 

84fi6 Mr Coke** cottages “The village o^ Holkham is occupies, I believe. Solely by Mr Coke's 
servants and workmen, or by the superannuated lut»r''ers of both ^ Juses The cottars are rendered 
highly picturesque and neat by the aptdication of shingle, as in the c se of the farm.hoU8es , and to each 
is allotted a gardeo, sufficient for the oceupation of leisure hourar^ and no more, it being Mr Coke’s 
opinion, that nis labourers would not their conditioh amel* rated, nor their capacity to do justice 
toUeir cmployeiTor themselves extended were they converted into small formers or Ducket gardeners '* 
(Mt Far^ Mv . ^oL via p 12.) • 

« ''1136. Lady Anne Coke** school forms a pleasing structure iii the village of Holkham, in which the 
ii children of the village receive, in the word of tho Rev Henry Berry, ** an education suitable to their 
Christld.i vocation, and for the rank of life to which God has been ploased .o call them ” “ I am 
happy," continues the rev gentleman, “ to be able to record the unquestiona utility of ^his establish- 
ment There is a cqi;^n moderate degree of educition, which has always been tound adequate to raise 
an industrious and talented man to that consequence in Ills business, of whatever nature, which such 
characters are entitled to attain " (p 14.) 


8167.— 7862 DueHvitm a moehitufor maktng tubierra 
neotu drat, u tn bogt v invenUon of William Kerwdl Wngg, 
C b ; Ilublln ANi invention may probably be conaider^ 
im.iir^cable but we tiave given It a place on onoeunt of Ite 
In^nulty, and becauM It may lead to Mmethlng bottor 
Jn Jig 1272 , A. a' are Wheeli,) upon which the ftmme ■ u n 
It mounted , the whedt being mnde of tuch a breadth upon 
the sole as to prev^ the weight they carry fkom ainking 
thtm In the bog CL. (he asle of the fore wheels, and revolving 
with them, la hKea a wheel, c, the teethijf which work In 
thosg of the bevel wheel o. mounted on the ahaft ■ , and upon 
thi same ahaft are affixed the bevel wheels » and a, and a 
cxaiV' H tne ahaft ■ revolving in a oocket, e, fixed *• the 
MHI tree bt and a aq ket, o', fixed to the flrame ■ i k are 
Htsel wheela, working In thoae marked w a t Is a knife five 
or aix feet feng, acuirding to the depth the 4rain la made under 
the aurfbee tif the hog, and ahoae cutting edge, o, la iCkde of 
highly tempered steel, and whose bock la on inch thick m h ‘ 
an apindlea, aay of one inch diameter, revolving with their 
reapecUve wheels, i a, to which they are attacheeft and at the 
bottom of iheae apindles, as at o and r, sire affixed knives, 
mode In the form of tester knives, and so plicea that the v«r 
Ileal section of their contour shall be a circle, and that each 
knjyh.L 3 pon a different horixontal plane , so that, In revolv 
i-HRtncy shall not move in the same track Tins will l»e under 
etoM by rafeMng to th** figure i the knife r, for Instance, Is In 
B dllTerent plan, to Uu^ anlfe / Other knives may be placed 
UMn the spindles at right angles to the first set, taking care 
, that each blade shall move m a different tra^k ftom any of tlie 
'otlfjts The saw i. is pointed at the bottom to make Its cna 
i anoc Into the bog easy , and the spindles m n are held in 
the required posiUun by Uie sockets in which they work, as 
shown in drawing Let us now suppose the carriage b drawn 
forward In the direction from a to a' As the wheel a' turns, 
the machinery connected with It causes the crank h and the 
Wheels r u to rs^ve, thee ank giving an alternate motion 
up a 1 down to We Saw, which, being pressed WSinst the flhrw 
of the moss by being obU^ to follow the wheel a' at a fix^ 
dbunce, will cut those flbra, and In lu progress divide the 
bog, BO as to eave a passage for the si indies m m i but, at the 
■ame tlnae the bof Islbeing cut, or sawn through, the spindles 
N N win be revol ng at a rapid rale aniT as the several 
^l/euCud at Jtclr uxlremltles revolve with them, each one { 
presenUng 'u sharp edge to the fibres of the moss, upon a dif i 
^rent plane to any other. It U evident that portion of the bog 
in Mch the knives revolve, trill be Ivlded into a number of 
iplnute paT^ n proportion to he v mlier of knives used, and 
therapiaid wn » wlSdi they wyol We will trace the ettect 
constantly Ivfai pa U.e mossy ^ , j of the bog ^ urod^ 
f^, fo^ai of the kdndli ** It will be seen by fee drawing, 
the knives affixed to tm spiw'je ake not so close as those at f 
B ttd for thtf reason . the f drib of the bog would be cut into 
mlnate partlclos easier by two operations than by one t the action 
of the %itvea r being much more effecUve upon the moss 

g rovibibly soparated from the large body to which It was M 
‘ched, tnan they would before It was so detached ) h«noe the 
‘ lives at 0 arc only designed to cut the fibres so as to Separate 
♦ portion of She bog where the dram U about to be nu le, 

^ * *iia large body connected with It. . 

TheKidvee at w are inten led to be an In^ apart, anu 
a are four seta, and each knife mov« In alnerra^ 


trnoka will be but a quarter of an Inch •lui^^ andoM 
gSMnfix tl»e matter imj^ng them will be fivlded taito poniom 
^thls length by the acUon of ihos^ nlves alone, but the 
fe visions woducnl by the revolving ofnhe taivmat o, make 
thd pM«l£s stfM smaller, u^oulj^nio, t]i« ud 

If pMte In oupostte dirarapns Tills would bo foe effect 11 
the knives aeSdnpon a My of nmro dry twigs , hot up on foo 
oSaSter upon whl£ It is ^tended to operate, foo effect wo^ 
be SOUMV^ dtfferant, for foe vn^bte matM ooaModag 



sfVlivortaPcharilMitanco Into a puddle, or s«nMhild,by 
Injrlt woirnn liahw » and as every portli^ of bog «xatalosj> 
^Hffioknt quantity foy this purpose and the revoTutkri of file 
SM««s wnrdlvffehsnd mlg foe M Mid water so intiriOitoly, m 
fo makn^ samlSy^; having a tandenty, like water, to run to 


a lower level (but of course by no meant so great), foe moss, or 
bog,whlch has been divided Into such mlnuu parts, will be eauly 
carried off to a lower level. If we can get a stream of water to 
pau over it It is Intended (p do to 

8469 A eAam, n, mado of wire, and In links, in order that 
It ni\ay accemmodate itself to foe turn out of the mim drain r, 
into the xitlnor drain a, m atturhed to the lower i art of the 
ipindlwf as at s, by means of a nog | laying upon the spindle, 
N, at p ^ act ease Let us suppose the macbine has n w rut 
out I amor drain, from one main drain to another as iru n 
i tC\ we<-haU then have the chain exten ling through t) e 
miwd rain v, an end being in each of tt e mam drams u and 
T V Tinv^chaln Is then detached from tlie macldue, ar d a 
fradi chain attached to It, tnakmg It reoily to snroceed with 
another cross minor dram 

8470 If foe fehjUe m ide In the minor drain v Ls ot a very 
semifiuid nature. It Is probablo draw sg the chain alternately 
backwaida and forwards ( whlrh mlg be done I y a labourer at 

tch end) would bring a suffliriint quant ty of It out Into the 
main drains, to cause an uiociupira space immediately u ider 
the undisturbed portion of the bog at x thus making a pas 
sage tor the water previously dammed up In foe drain i. , to 
pass over the puddle iti the subterraneous drain v, and fall Into 
the main drain r As sixm as this Is effected, the drain may 
be left to the action of the water, which will very shortly carry 
away all the puddle out of It into the mam drain i, from 
whence it may easily be cleared, without any exiiense 

8471 But s) ould a simpfe n ire chain not bring out the i u Idle 
quick enough, hen a similar chain, ut having fanes a^ led 
to it, as shown a rrr, fig 1272 , may be uaed, instead of the one 
befim mentlond rhe fangs arc to be so arranged, that wbe > 
they meet reslelanoe moving In one direction they open a cer- 
tain distance from foe chain, but upon met ting riMstaiA e m v 
Ing in the opposite direction they lie close to it It will be un 
necessary to describe how tlus may be accomplished It will I e 


wards and forwards each time it moves backs ards thefani,s, 
from rooeting resistance, opening, and bringing liefore them 
some portion of the puddle thus, bj a number of such move 
ments dragging out sufficient puddlo to causa an unoccupied 
space thro^fo which the w ter will rush 
8172 Or, vibe bog is very compact, and the puddlo very stiff, 
such as Is likely to pe the case In what is known by the name of 
" black bug,’ then (he following method may be taken, wh ch 
will give two men sufficient power to drag out the puddle from 
the subterraneous drain — buppose tlie wire chain a (without 
fiuags) to be already dragged through foe minor drain I'rfst 
ening one end of foe chain w to tlie end of the ch Jn « it is 
drawn through and passed round the rag wheels g g which 
rag wheels are connected with the winches, as shown iii the 
drawing Now it is evident. If the wlnohos are turned, one por 
tlon of the chain will be moving in one direction, while the 
Other portion Is moving In the oppos one and as the < ha n 
pasMS out of the minor drain it bringk ith it, between the 
IlnkSi and otherwise attached to it, portib of puddle which 
fell off In foe drain r, or ore washed off in passing through the 
water In foe drain v the pins, or spikes, on (ho rag wheel, as 
they paot through the several links, forcing off that portion of 
the stuff held b^ween them Besides this, t it portion fthe 
chain, passing out of the water In the drain t> into the nfinor 
drain v, will carr wltk it a small portion of water, thus assist 
ing foe flnidltv aC the puddle, and consequently decreasing the 
refistanee to foe chain passing through The quantity of stuff 
brought out of foe minor dyun by the revolntlon of foe ohain, 
will, after a few turns, cause foe puddle in It to sink, and so 
leave a passage, as by the gfiier methods, jmraedlatet^ander 
the undlstuibed nertion eff the bog at x, the wateff o dia- 
charge ftseir) In oolog which It will fibntinue to caxrf, dong 
wifolt portions of the mln«lely divided matter until Ihqi unor 
(fraln Is cleered out « , ml 

8473» Let us taew eseofti^hM ike pudd^t Am Ms ivoske^ ouf of 
M WdM drain. It wiirWseen by the d stf* a *^ of the 
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WU^ ^ </4^pJ^il«(rViVir»flrom U* i^ry 
.. JTiUt >i£^ifiat vflT Its vater to quick* M the 
I on the edges. It to A general nractic tu mak« 
gdnlns poraM te4Mdh\^, anA U e diUnceoi 
autateuercheeanindei^\<l 7 et,ajthw (heoneartt 
iptentivo to bog of jroteg, At. in vexy uCl <«p4mn bogs, 
i^lse at leMt two or three jean to A a th^ lufflc- 
by this lucanto to admit of hormi workup tpon them tu 
the cdgM Utej would be mfflelant^ firm fbw monthe 
The b^ neij nlwafk be rendte^ euffloleatlj v « *akine a 
larM qaaodn In htoed at once, lo that, beibre t e tab, 
lUM dretniapto Inuhed. tho batiks between the 1 st drtb 
will he well censludatadi or. If a eman quontitj^ nlj to i 
In hand, bj wtufiim tiii it does oonaolidate | 1 

9170. IVw ptoAoWs txftnn qf workimM <Ae mac&ilr bj henee 
will be fint calcotogNl. and afterwaA a methJL shown by 
which ^ minor dfKis may be made without wfltlng for the 
> main drains to draw oft any oonslderablo quanlty of water , 
. *“liting Its reLlamatlott. wl|put addln^i 
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'm. and. as the whemnsne Intended tobentne ln|hes upon 
k«he sole, ttw^ wUl dnMj^ tinder m atnall a weig% Two 
horffs wetld move thM^am with esse, ondfrom tw^o fimr 
more (aocardipg to Uulpfllln and siae Of tiie drains, ter they 
must vary with the nature of tho bog) would overcome the re> 
alstenoe of the saw andr Idndles it >r. with thWlr knives. If 
we say five hones on an avetuge, we shall be perfectly safe I 
belH TO a less number would do To thp must be added two 
men for driving Tlig tfaralnuig machine to to proceed in a 
atralf^t line, passing over the main drams. fVom one division of 
bog to another, until a minor drain u made from one exueme 
«f 'VJtchK r# * ation to the other extreme. 

in cufttM ada dralue It u usual to make them open, 
lait i diould propose* that oeosaloaally bog bridges be left, say 
” a distance of overy eleven yutto . that to. leaving an open 
draw fev eight yards, and having a bog bridge three yards broad 
Mam advantii^ attend this plan, not apportalning to the 
USUM method . n ti fint instance, the labour and expense U 
aomethlng less r afford an easy passage fiv men or cattle 
to walk over . thus preventing, in a great measure, the injury 
don* leaping acroM. and so destobj mg the sides of the drain, 
antt choking'^ with the bog stuH thrown Into it by these ns 
Bog ridges, if placed at short distances, prevent the collapse 
of e drains, ana wou.i on this account, cqable us to cut them 
as once atff*c ently deep, without waituig, vs to necessary now. 
ftr two or three yean Viewed in connemon with this .am 
ing machine, tliey would oflbrd a ready vsksage for the hones. 
Mip so aam labour and expense, and fhcliitate theoperation. 

0479 T^emetkod qfpatnng thehoreee and mJ^ma over the 
snain drains As soon os the hones arxl>e at the edge of a mam 
dram, the chama by which they are drawing the carriage may 
be lengthnaed. so as to allow them to turn out of the direction 
they were proceodlngln. and pass ovi r a bog bridge, which wlU 
ol* sithln two yards of the line of a minor drain , sop 

losing them to be a statuteperch dutont from each other, as to 
usual There w U be IK a inconienience, or loss of time, hi 
this As soon as hhey are on the other side they may again be 
hooked to the csrrtogi^ giving them chain surficlent to reach 
nvor the drain , a pass for the carriage wheels having been pre* 
el^ly formed The pass to to be made thus — bwppoia the 
main dram to be four foei six inches wide at the top Two 
Ihreednch planks are to be provided, each one foot btnad and 
eight feet long, and having ribs of iron fastened on each edge of 
Mch Ilf tho clouks, to present the wheels of die camige ttom 
slinplng oft In passK ' over th drum The length of these 
* 'anks win give ..varlng of one foot nine inches on each side 
of the .^raln. which will be quite enough, as there can only be 
U pressure of free hundred weight oa a plank at one time 
Their ex*i«me' are to be worked off to a entoel edge. In aider 
to fhcliitate a^a carriw mounting upon them The planks 


Aem to igom. As soon os the macdilne has passed over the 
c»ia*n. tw ■' "len are each to take un a t jak (they will not he a 
henu. * ''teach) and iNrocHra to e next main drain and 
ma eapasB tpbyeaiilyha iooe by thy time tho coir- 

rlMge comes . there hieing IH* re trouble tLan throwing 
gown the p <«. ^ cm, le di oeing takoc to place them 
in the line of dlreotlon I wl . carnage to to move, in 
'■ng over drams aliei» dc, that have no bog bridges, 
*t w.r be necewary to eonneot with the carriage pats more 

S lants. BO oe to allow the honca to walk ovar without difficulty 
his rapy easily be done. 


€480. ihe number q/ mas required tocleanoueatoificlenoy 
of Jie puddle ftom the mUtor drslas. so as to give vent to the 
water Uixoagh the n. to the next considmtian. Exc^in very 
eemr vt biMk bbg,* itwHInotbercquirsd touiethewlnchea 
with Ae chain and rag-wheel i and os bog of this d«M,-* 
bears 'wt a small proportion to the spongy or ■< .. uog,** this 
method wffi seldom need be resorted to Ur ever, to make 


ng^ to be eleand afMnr * 
.the F^UfoRA qnrwo 
iwl4 ntiwdy htove 
voidd Vseetobe 
• w . vwvHHHuigltM men would 
« it this distance tkuto the dralnliur- 
i Codu^i3^,^at(Woincny 

mgb the drain, would « a^t the 4 
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tolce Ibett twine this time fOkUonttK 
Jt again ^ we have two men^Sccimicd 
eardiig a dhin osls takentepmddleoQe; 
i, upon this calculation, take ten man to 
u. es fist as they wer% puddled. We wUl 
effi«n ar this portion of the business Itmustnot 


A m^rffl? 

drainb^ao. ja» at the rate of one mUe "wr hour however. 
wewiinaakeoorealcnlatloRonthlaaui notion Ifthehorsea 
7.?*^ «lgbi houps a day. they wlU make eight miles of draining. 
Wv ihul have dui djqr s expenses then as under, calculating 
them 1 cm Uw hl|d*4et Mta of labour hi Ireland, a countiy to 
which w roa^'mie to paitlcule 1 a^pUeable ' 

6 hmses. at per day • • • • 0 ID o 

V men, making posses, at 1 • > USD 

S men, driving, atl> • • . -020 

12 men, cleaning out drains, at 1« • . i 18 0 

Wear and tear ormachine, and pattens of hones, say 0 8 0 

Cost of making eight miles of minor drains - l 8 d 

Now there would require ICO iterchfu of minor drohu per ooM. 
Ruppoune them to be made a perch asunder, the oast of w)^ 
would only be 1« Od The present expense u about 14i p« 
sutute aorr for the same work 
b.8l r^s nunn drams cMt aotv, on an average, nhout 9s 
per at tv acre, making the whole expense 23s By the use 
of this ihme the expense of mam drains and minor dtaiiiB 
wou*'' lUs Od , thus at once doubling the profits of beg te- 
cia jn M> fir as draining to concemM 
8 > Oli^etutHe ansnevad It may be said, horses could not 
W 01 u. a very wet bog till a long time after tho main drUlna 
had oeeii made , perhaps years To moeC this obje tfon. among 
man' other obvi^ means, awfaidlsss, mounted on .. ninxesble 
plattorm, might he used tlie windlass to be placed o.er the 
main dram, next the front of the drr'nlng machine, and the 


f latlonn upon which it to mounted t be made so that it shall 
e a bearing against the side oS the drain, sullicient to enable 
res St tlie rear**ou from the draught of tlir maihtne Its 
form w 11 be sin lar to the platform used for clearing out the 
puddle. Int, perhaps.lt will bt nccessaiy to oifor a greiier 
face of planking to the aide of the dram Ito weight need not 
excceu fram tlirm to four cwt . so that it may be easily removed, 
as occasion requires. By attaching a rope from the windlass 
to the carriage. It of course can be druged on , and Uu. ex- 
pense by this method will probably be about the same as when 
horlet are Used If it to objected, that drains made at one oper- 
ation, in such et bogs as we now are speaking of. wil t 
dose , It may h answered, that thou h ibc rdlapse will un- 
doubtedly bt gre vet. bdog something like equal on all parts, 
the clrciuar form b the dram will Most certainly pretent a per- 
fect closure of the aperture This, though inie ot ardied « Mons. 
to notso of the shoulder drains now in use for, whi e theti rmer 
increase their rototanoe to the preBauve Bdirounding them, the 
nearer the approai-b to the centre of the unoccupied space, the 
latter, whose sides are straight lines, decrease in tlici'* sower of 
resistance, under the same circumstances heme it is found 


totally iiuposslble to make shoulder drains to stand, except in 
tolerably firm bog. and. to secure this, they ore gntdallr made 
in three operations I by no means adroit It , but we will sup- 
pose erery drain was to • lose after a short time before doing 
_ .. . . .... - j.. portion 


closure of a 

second set of minor dramj matte after the flnt set had drawn 
oITthegreatbody of vaterfrooithe bog bbould even this be 
necessary, the expense of the minor drain would only amount 
tP Sr 6a per statute acre It will readily beadmlKud. that, 
where there to the lightest fear of a circular drain closing, a 
straight-sided drain oonM not possibly stand 
8483 Tke pr^g/r q/ reelatmng bogs Hy the use of such a 
machine as to here dMcribed. the prodto of bog reclamation 
would be much Increased . but, as m conjunction with other 
machines the wvenuir of tliU has conUived one for carrying 


and perfonmE 


iperatlons in bpg movements Iwhich 


I, the cateulatlen of ilu 


f .iFen the oiBump. 


he WlU take enether opportunity to descrUih 'macua be little 
doubt ^at bogs may be convertw into land lOs inferior to some 
of the heat upland, and that, too, so os to yl Id a proM of from 
J todOperoont. according to the partlculai cireuBMtancea 
under which the bog lisa, Uiua not only yleldl x a haindsoo'e 
toieome to the nolaimers. but aiso as providing a vgeflcldibr 
the empioynnnt cf r*»e labouring popslatlon 


THh END. 
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